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Ilpo$nrs <<Maru uHbr r{ rexno;roiun o6pa6orrcH MeraJrJroB Aa BJr eHE{eM>>

BeetreHfle
B coorBercrBr4r.r c rpe6oBaHHqMH Oe4epa-nrnoro rocyAapcrBeHnoro

o6pa-:oeareJrbuoro craHAapra Bbrc[Iero npoc]reccuoHaJrb:{olo o6pasonaur4.s ro HarrpaBnenu:o
rIoAforoBKH <MaruxnocrpoeHrre> BcryrrrrreJrbHbre r4crrslTaHu.fl rlpoBoAflTc.g B BHAe
rII4cbMeHHofo SK3aMeHa uo 6u.lreranr, ra6o B BHAe recrapoBaHnr rro regraM, BKrroqarcrr1ul,i
cnerlnaJrbHbre Ai4crli,IrrJrrlHEr no npo$nlro <Malu4HLr H TexHoJrorr4x o6pa6orxr4 MeraJrJroB

AaBTIeHHeM>. B nporpaMMy Bcrynl{Tenbnbrx LrcnrrranNft BKrroqeHbr cne.4yroqr4e.4r4crlurrnuHbr:
- Teopua o6pa6oucu MeraJrJroB AaBJreHlreM;
- TexHoJrorrd-g KoBKr4 u o6r€rtrof nrraunoexra;
- TexHonorrlgmactonofr IlraMrIoBKH;
- Ky3HeqHo-ilrraMroBorrHoe o6opy4oeanue;
- rrpoeKTr4poBaHrreMarTu4HocTpoHTeJIbHoroEpor43BoAcTBa.

Bcryuarelbnble ucrIbITaHH,f, npoBoEfller B cpoKr{, ycraHoBJIeHHbIe npaBHnaMH rrpueMrr
B rleplloA paCorrr npa€uuofi KoMlrcc?rlr B coorBercrBuu c [p?rKa3oM peKTopa KOy.

Eraner coAepxr4T :{erbrpe reoperl4qecKl4x Borrpoca H 3aAar{y. Irlroroeas orIeHHa
BblcraBJr.rrerc{ KaK cpe4nufi 6anrr ro Irfrr{ 3aAaHr4r{M.

Ecnu adurypueur ne cofJlaceH c pe3yrrbraroM gK3aMeHa, oH rrMeer npaBo Ha
anlrentllulo. Aune.rxqux rroAaerc.fi B npueMHyro KoMr.{ccr{ro Ha HM.f, npe.4se4arent
Dx3aMeHauraoHnofi KoMuccr4r4 B TeqeHHe 4dyx 4nefi co AHs o6rgereHr.rr pe3ynETaroB gK3aMeHa.

ilepeuenn AHcrIHrrd'rnH, BKJrrs.reHHLIx B rrporpaMmy BcryrrureJr6:rr,rx'rcnrrrannr?

1. Teopun o6pa6orxu MeraJrJroB AaBJreHHeM.

Qwsuqecttaa npupoda nnucmuqecxoil defiopma4uu. AronHo-xpucrarruqecxoe
crpoeHlre MerannoB 14 c[raBoB. MexanrasMbr xoJro5:rofi nlacrrn'{ecxofi 4e$opnaaqua
MoHoKpIrcraJI.rroB cKoJlbxteHuelr z 4noiiiil4KoBaHr{eM. C:rpoeHiae peanbHbrx Kpr4erannoB.
fletpexmi Kpucrarlnn.recxoft pelxerKu I4 Hx ponb B flnacrnr{ecxoft 4edlopnraqen"
fiedropNrarlaouaoe ynpornerure rIpH xor:oAnofi o6pa6orxe MeraJrJroB AaBJreHHeru.
[ucnoraquoHna-s np]IpoAa y[poqHeHus, pa3ruqnsre reopuil yrpor{HeHax. Kplrerre
y[por{HeHl4t 1,2,3 po4a 14 I,IX npuMeHeHae B perrreHr4r,r 3aAarr o6pa6orxia MeraJlr{oB
AaBJIeHLIeM. Peanrna-s [poqHocTb MeTaJIJIoB. MeXa:rueN,rrr B.fl3KOfO n XpynKOfO
pa3pyrleHr.rs. ,{NcloxaquoHHbre MoAenr4 pitspyrueHur. Mexaurrgu ropxveit
nracra.{ecxofi 4eSopuaIlNIr. Pasynpoulrsrcnlne [poqeccbr rrpu rroBbrrrreuHF,Di
TeMneparypax. Mexanr'r3M perpncraJrJrr43arlrau.
Teopun HanpnlrceHuii."@npegeJreHue Harlpxxenufi. HauprxeHuoe cocrosarze B Toqxe r.r
Ha rlJlocKocru. HopuaJIbHbIe I4 KacareJrbHble Hanprxeullr. Cxerurr Hanp.flxeHuofo
cosroqHus. TeHsop nanpxxenufi. Kounonenmr reH3opa Hanpxxenrafi. fnanssre
nnoxIaAKLI H rJIaBHbIe Harrpfl)KeHus. tr4nnapnanrur reH3opa Hanprxenuft.
Orcra"o4pavecKple HanpflKeHnfl. Lln:rencusHocrr uanpxxeHnfi. fiNarpaunra
HarIpffKeHLIf (xpyra Mopa). Vpaenenux paBHoBecrls. Ellfl. o6rertroro Harrpfx{eHHofo
cosro.rrHu.rr. llnocxoe Harrpfi(eHHoe H rirrocKoe 4e$opuupoBauHoe cocro{Hue.
Teopua de$opna4ufi tt cxopocmeft defiopnda4ufi. KovrtoHeHrbr nepeMeil{eHuir u
4e@opnraqufi e ererueHTapHoM o6teue. fle$opnrapoBaHHoe cocrosHue B TorrKe. Ten:op
Ie(foprilaquft. fnasulre geSopuarlulr. Irlurenciasnocrt 4e$opir,laqrift. Koue-rurre
4e(fopuaqLrN. .{zSSepeHlluanbHble ypaBHenas paBHoBecur. 3aron rocro.rrHcrBa
o6teva. Cessr MexAy. Hanp.sxeHuflMvI v 4eSopuaqa{Mn B ynpyrofi r4 [racrnr{ecxofi
o6nacrra. Cr<opocru, 4e$oplraaquv. B:rssnrae cKopocrn 4e$oplraqnvt Ha flpor{Hocrb r.r
corrporuBne:rNe 4edlopMr{poBaurrro.
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Vcnoaue nJtacfixuttHocmu. @asu.recxufi cMrIcJI ycnoBl4fl nJracruqHocru. Yc.iroaae
lracrnrrHocrr.r MaKclrMaJrbHbrx Kacare.rlbHbrx Hafrpsxeurrft (Cen-BeHaHa).
Pazpywenwe. llpocrefiular MoAenb paspyrrreuar. Pecypc rrJracruqnocrrr. Yc.noesx

4e(popuxpoBarrr4.f, MeraJrJra 6es paspynieHl{r. 3aronsr rpeHur n o6pa6orxe MeraJrJroB

AaBneHHeM. @ar<roprr rpenvfl n o6pa6orxe MeraJrJroB .qaBneHr4eM.
Pewenue sadaq odpadomtat fltemanJtoe daeneuuent npuflnulrceHHbtJt4u .uemoduww.
Pacqer ge(fopuapyrorrlux ycutntEr. npr4 coBMecrHoM perrrenrra ypaeueirufi paBuonecu-a H
ycnoBr4s rrnacrr.{rrHocru. OnpeAeneHae ycltxnfi ae$opuapoBaxr.{fl MeroAoM eepxHefi
orIeHKr{. MeroA .us:rrafi cKoJlb)fieHa.s. Mero4 6wl,:lrrca pa6or. Mero4 KoaelrHbrx
DneMeHToB. YpaeHeure Mero.4a KoHeqHbrx 3JreMeHToB.

2, Texnonornq KoBKH s o6renanofi mraMnoeru{.

2.1 lIcxodHue MamepuoJtbr u ux nodzomonKu dnn xoexa u anmsfltnonKu, Cnurru.
Biagrr cJrHrKoB. fie(perrsr cn]rrKoB. KooQ$HTIHeHT Bbrxo.qa roAHoro rrpr4 KoBKe rr3 cnarKoB
pasnrzunofi KoHcrpyKrlrara. Kararrrre 3aroroBKu. Bmolrsr, coproeofi fipoKar, rrorocoBa-rr craJrb.
Tpe6onaHrax, lpeA:bsBnseMbre K crarsM vt cIrJIaBaM, o6pa6arueaeMr,rM rosxoit 14
nnalanosxofi. Qu:uuecxae, xuMrrqecxl{e, MexaHuqecKue H TexnoJrofrrqecKrae eeoftcrea
Marepr4anoB Ars o6pa6ornu AaBneHrreM.

2.2. Hazper MemilrrJtil neped o6pu6omxoit dueneHuem, Tpe6oa&:ntrt, npe4bsBnseMbre
K HarpeBy H HarpeBareJrbHbrM ycrpoficreaiv. Teuneparypar:ft r4HTepBaJr KoBKrl r{ rrrraMrroBKa
crarefi. .{e$exrrr Harpesa. Bnn-suue renriieparypbr Ha rrJracrrrqHocrb MeraJrJroB H crrrraBoB.

Pexaurr HarpeBa B rrJraMeHHbrx Ky3Herrubrx rreqax. TlcnomgoBaHr4e gneKTpHr{ecKHX
HarpeBaren6r{6D( ycrpoftcrr. Tepuoobpabouca rroroBox. Cnoco6u 3a*IraTbr 3aroroBoK

or obpa:onaHrls oKanuHbr.
2.3. Ceoflodnun KosKfi. HasnaqeruEe n o6racrn rrpHMeHeHHfl. OcuoeHue tr

BcnoMorareJrbHhre oneparluu cno6onsofi KoBKH. OcaAxa, BbrrrlrKa, [porsxKa, [porfluBra,
ru6ya, py6ra, o6pesna, KysHeqHa-fl cBapxa. Yxos ,r creneHb ocaAKr.r. tr4ncrpynreHr r.r
lpucnocoSJreHr.rr Ans KoBKH. KoeoqHoe o6opygoBaHne. Pacqe: ycuxufr.4e$oprrruipoaalurfr'
nrr6op o6opy4onaulrx.

2.4. fopawaa odnwnan rumililrnonna. O6opy4oeanrae AJr.s. ropa.-refi od:seunofi
IIrraMrroBKu. Pazpa6orxa rexFrprorr{rrecKoro rrporlecca. Paspa6orxa :reprex(a rroxoBra \l
onpeAeneHl4e Maccbr f:oKoBKH. fflra]rnoexa B orKpbrrhrx rrrraa4[ax" Craguu 3arroJrnean-fl
pyqbs npr{ orKpblrofi o6reunoft ruralrlroBKe. fopxuaa []TaMrroBKa B 3aKpbrrbrx rxraMfiax.
Tpe6oeauas K 3aforoBKaM. Sreuenrsr KoHcrpyKrIHa 3aKphrrofo rrrraMrra. llpeanyulecrBa r{
HeAocrarru IrITaMnoBKpi B 3aKpbITEIX IlrraMrlax. llltaunoBxa BErAaBJrHBaHI,reM. Cnequansnr,re
BI{AnI ropx.reft o6reuHoft rrrraMrroBKu: cKopocrHa"fl rrr?aM[oBKa, r43orepMxrrecKafl
mTaMfIoBKa, IIITEIMIIOBKa B yCJIOBTI'X CBepXIIaCTI4TIHOCTII, IIOJIyrOpsqarr IIITaMIIOBKA, )KHIJd.A[.
TITAMNOBKA.

2.5. IIImunnoBKa Hil n4onomax u npeccnx. Knaccu$nr<aqua rroKoBor, rrrraMnyeM;rx
Ha Monorax. TllralanoeoqHbre [epexoAbl. llpe4eapureJrbHbre (.repnonue) u oxouuaroJrbHr,re
(unc:ronrre) pyulll.

Bsrbop rrepexoAoB rrrraMrroBru Anr rroKoBoK Kpyrnbrx, KBaAparHbrx N dmlsxux K HrrM
B rIJIaHe. Pac-rer pa3MepoB 3aroroBxl4 rlpll IrITaMnoBKe BAonr, ocia. lloroBKr4 c pasenrofi
cryleHr{arofi a c6opHofi .{acrurc. llepexo4u IIrraMnoBKH rroKoBox THna BHJToK r4 KpecroBHH.
Cne{raarnHrre (f opuonoqHbre rrepexoAbr.

Bu6op nepexoAoB IrrraMrIoBKH 'Ens. rIoKoBoK c ygmluennofi ocbro. Pac-{eruas
3aforoBra. 3uropa ceqe:rufi. 3nenrenrapnafl pr cirolruafl pacqerHar 3aroroBra. Cnoco6u
npHBeAeHI4fl cno)KHbrx pacrrernbrx 3aroroBoK K 3JreMeHTapHbrM. Bu6op pa3MepoB ra $oprrmr
acxo,uuofi 3aforoBKu

Brr6op repexoAoB rrrraMrroBKpr AJUr [oKoBoK cl{euaHHofi ron(fNrypaquu.
Oco6ennocru rrocrpoeHr4.fl TexHorrorrarrecKoro flpouecca. Cnyuau npuMeneHr.r{
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cneqlzanbHofo ooopyAoBaHHg: KoBorrHbD( BuIJrbrIeB, pacT{xHbrx, BbrKpyTHbrx 14
fopH3oHTanbHo-KoBor{Hbrx MalrHH.

2.6 XonodHa.fl ofrt'e.mwaa urmantnoqKa. Oco6esnocra o6reuHofi rrrraMrroBxrl
MeraJrJroB B xonoAHoM cocrornrau. Tpe6orau\rs., npeAbsBnreMbre K 3aforoBxanr. Kanubpoexa
3aroroBoK Ir noAroroBxa noBepxHocrn fiepeA xono4Hofi o6seusoii rrrraMrroBrofi. ]ylerolu
xo:roAnofi o6reunoft r[TaMloBKH: xoJroAHoe BbrAaBrI]IBaHr're H xorroAHafl BEIea.4Ka.
O6opyaoeanue Errfl xono4nofi o6reuHofi rrrraMrroBKrr 14 xo:roguofi BbrcaAxa.
flpoexrrapoBaur4e rexHoJroruqecKrix rrepexoAoB rrrraMrroBnx r4 pacqer ycurwit rro [epexo4aM.
llpe4eaparerbHas H flpoMexyroqHa-fl repnaoo6pa6oma 3aroroBoK. ltlgroroereHr4e
craHAaprHbrx RsAexHfi MeroAaMr'r xorognoli o6reusoft rrrraMrroBKrr. O4uo-, AByx- H
TpexyAapHhre xonoAHoBbrcaAoqHbre aBToMarrr. llpeanry[]ecrBa H HeAocrarxu xo;ro4ucii
o6teunofi rrrraMrroBKr4.

3. Texno.nor:as rr.rcroBofi ruraMuoexn.

3.1 trtlcxodHwe Mflmepuilnbl. dna nucmoeoti tama-Mrxo6*u. Copraueirr, Mapxr{poBKa,
TexnnqecKrre ycJroBufl Ha [ocraBKy. HeuerarnuqecKue Marepr4anbl Ang :incroeo#
MTAMIIOBKI{.

3.2 PasdenumerbHbre onepsqutt. KraccuSaKarlr4-s pa3AenaTeJrbHbrx onepaqufi.
Mexanrasr,r 4eSopivriapoBaas-s. Kaqecreo H Torrnocrr 4eraleft. Pacqer rexHo-rrorr4qecxrrx
ycra;uali pa3.{eJrr4TeirbHbD( onepaqat?. Tunrr I{ cxer.{br Ho)r{HHrI. Merolrr parlxonanbaofo
pacKpofi il{arepuaira. Cnocodlt uonrmfenr.i-{ KarrecrBa [oBepxHocrr{ cpe3a. Cnrxnna,unnrfi
3a3op MexAy rryaHconoM rr Marpll{eft. lllra-unrr AJUr pa3AenHTeJrbHbD( onepaqufi.

3,3 fttdortHwe onep&4uu. Oc:c'oBHrIe cxeMrr ra6ra. HanpxxeHHo-4e$opmnpoBaHHoe
cocro.trHlde xpr-r rlr6rce. Pac.{er pa3MepoB 3aroroBKr.r. Onpe4enenne ycwruit rudxu. Yro:;
rpyxil{HeHns.:npawryclr 3aKpyrJrenufi. fu6rca c pacrfxeureira. fli6ra npo$n:reft.

3.4 Bwmaucxa. Pa3Honu,qHocrr4 onepaqufi BhrrJDKKr4. HanpxxeHno-4e$opuupoBaHHoe
cocro-surde 3aforoBoK. Kos(p$raqaeHTbr Br,rr.f,xxia. Pac.{er pa3MepoB r4cxo"uxoit sarorosKrr.
Onpe4e.neHne rexHoJrorxqecrnx yculuit. Po:rs cMa3Kr{ irps Bbrr.f,xKe. feouerpux
HHcrpyi\leHTa u pacqer r{c[otrHnTeJ]bHbrx pa3l{epoB. Anaus: 6paxa us4erl{ft r{ MeroAbr ero
ycTpaHeHHr.

3.5 @optvtoexu, oim.6opmoexa, pusduva, oducanw, pentefinun tfiopmoexa, kIx
xapaKTepl4crr4Kr.{. llpoexrupoBaHue rexHonofr.{qecKr4x rrepexoAoB. Pac-{er ycul'ttit

4eQoprraupoBaurr.fl n nlr6op o6opygonaHxx.
3.6 Cne4uanouorc arccodot ,umsw.tto6Ku Jt*cmonozo Milmepw{tfil* lllraNrnoexa

pesranoft Tr xrrrAKocrbro. fa4ponrexaHlar{ecra-fi Bbrr-flxrKa. LllraNrnoera B3pr,rBoM H
nneerr,rotpopMoBKa. Srexrporn.4paBnxqecKax H MaTHHTHo-lrMnynbcnas rrrraM[oBxa.
llpeHrvryrqecrBa H HeAocrarKlr npoqeoooB.

4, Kysneuno-mraMrroBorrHoe o6opy4onanne.

4.1 Rnaccutpwr<ilqan KysHeqHo-npecconbrx Jt uutuH. KxaccN(ruxaqux rro
TexHoJrofHr{ecKoMy Ha3HaqeHHro, [o KLIHeMaTI'IKe HCTTOJIHHTeJIbHO|O MeXaH!{3Ma, IIO

KoHcrpyKIItrH pr Epyrr4M rrpu3HaKarr. llpeccrr odqero Ha3uar{eHufl, Bbrr-sxnrre, na6ouuue.
KoBoqHo-IlraMrroBoqHbre kr r{eKaHorrnble rrpeccbr. Monomr. fopu:onraJrbHo-KoBoqur,Ie
MartrHHbr. l{poxatunre craHbl KoeoqHrre BaJIbIIbL Cneqr,ranlnbre Br{Abr o6opy4onanua.

4.2 BotmaJ#Hue npeccbt. llpeceri 4eofteoro u rpofiHoro 4eficrnus. Oco6eHHocrrr
KoHcrp).KIIla:a ?i pacqer ocuoBurrx y3noB Ia Aeranefi. Pacqer cranr4H. BHyrpeuHefo Lt
Hap.yxr{ofo rron3yrroB. KsnervarnqecKat cxeMa rrpecca 4eoliuoro ra rpofiuoro 4eficrnllx.
Texnr.rsecxa.s xapaKTepr4crrrxa Bbrr.sr{rHbrx rrpeccoB.

4.3 fopaaewntu'ttno*otrHile KpurotttuttHue Fepeccbt. Hassaqenrae. Oco6ennocra
Konc.TpyKqns. Ksse rarnrregKa.fi cxe\Ia KpHBoIIrI4EHoro rrpecca. KnHeuarar{ecrrre EapaMerpbr



Kpr4Bollr[nHo-rron3yHHoro MexaHr{3Ma. 3nepreu4rrecKue Bo3MoKHocrH KpTIBoIITHIHrLY

fipeccoB. PacxoA sHeprprt4 B npr{BoAe 3a IIXKI. Cucrelt'; BKr}orreHufl rlpeccoB'

Ornaqurelbubre oco6enHocrrr My(bT lI TopMo3oB. 3arpsrra-a Bblcora rlpecca.

4.4 foprcoHmilnbHo-KonoqHhrc turflttttrHht. Ocnoenrre rI4rIbI roplr3oHTanbHo-KoBorrHbrx

Marrrr4g c Beprr4naJrbnbrM H ropr{3oHTaJIbHbIM pa3beMoM MarpHII. Oco6ennocru pacqera

y3noB u Aera-rreft. Pacqersr craHHHbI, padovero I4 3axI,IMHofo rIoJi3yHoB, MexaHH3MoB

[pr4BoAa [orr3yHoB, rrpeAoxpaHHTeJIbHbD( ycrpoficrB. Texna.{ecKail xapaKTepr.rcruKa fKM'

4,5 fadpa1ilnuecKue npeccbt. Hagna-reHue, npHHIILrn Aeficrefix. llpznqxrl4arbHas

KoHcrpyKTEBHa"fl cxeMa ruApaBnr'rqecxoro rIpHBo.4a. Pa6o.rnfi III{KJI. K::accurBnraqnx

rHApaBraqecKHX rrpeccoB no rexHoJrornqecKoMy rlpu3HaKy. KonouHb]e rnApaBruqecKrae

rrpeccbr. Cr:e.qxque crrcreMbr r.I BcrroMorareJrbHble MexaHIz3MbI KoBotIHbIX [pecccB.

4,6 X[onomot Knaccusraxaqux MoJroroB. Mororrr rpocroro u 4nofiaoro 4eficrnux.

llla6ornrre tt Secrua6oumre MoJrorbl. llaposos4ylllHble MoJIorbI. llueeMarlr'{ecxl{e ?r

rr,rApaBnrlqecKr{e MoJrorbr. llpuuqrE:r geftcreIaN MoJrora r{ efo o6rqas cxeMa. (Dyu4altenru

rroA MoJrOTrr. Pac.{er DHepIr,r I y4apA u MaCCbI IIaAaIOT?IX.IaCrefi MoJIOTa.

5. IpoerrupoBaxrre MalrrurrocrpolrreJrrHoro rrporr3tsoAcrBa.

5.1 trIcxoduue daHuue dna npoeKmuponflHu.n 4exa RIIII. llporpautvta Bl,IrycKa

rzsAenr.rfi B HarypanbHoM rr crolr\4ocrHoM BbIpaiKesHH. Hoveiixlarypa rrrnycr<aeuoE

npoAyKrlr4q. Tun [por43BoAcrBa H pexr{M pa6orut qexa. HopMarI.IBHat AoK}lrneHTaqvs. Tro

rrpoeKTllpoBaHl{:o [p0H3BOACTBa.
5.2 Bttflop memoda npoewmuponilHrln. flo.uerarirrroe, [pI{BeAeHHoe H yKpynHeHHoe

ripoeKTupoBarrr4e. Texsuxo-sKoHoMcl,Irrecroe o6ocgoBa;Ilre npoeKTHbrx perueHIaft.

5.3 llpoexm qexa, Cocrae rpa$rauecr<oft -racru. Ocuonnrre pacqerl,i no npoeKry.

MeroAprxa orrpeAeneuu.f, cocraBa ?r KoJIHqecrBa o6opy4oBaHu.tr, ocHoBHbIX kt

BcrroMofareJrbgbrx pa6o-rrnx, [por43BoAcrseHHoft n BcrloMorare:unofi ilnorua.4la.

Oco6ennocrl{ flpoexTa peKoHcrpyKIII{H Ilexa. '

5.4 fpyzonomoxu u mpaHcnopmHwe cpedcmeu, Pac'{er u rrpoeKfl{poBaHue

rpy3onororon. Knacc4$nxaqux rpaHcrropra Ilexa. Br:6op u [poeKr]IpoBaHue MocroBblx

KpaHoB H Ha3eMHErx BrrAoB Tpaucnopra. Yna:anrae rpaucrloprHrrx rloroKoB Ha qeprexe

lnaHr{poBKr4 rlexa.
5.5 Oduqesueodcxue u o6a4e4exo6we cnyJrcdu a ycmpoilcmea. OpraHlr:aqllf petuIoHra

o6opy4onanlrs 14 peMoHTa rrrraMnon. LlIralrrloBo-aHcrpyMexTanbHoe xossficreo. V'{er N

flacnoprr.{3ar1rag rrrraMfloB. Crua,q IrrraMnoB, xpaHeHae rrrraMrloB... Crncreua rIJraHoBo-

rrpeAyrrpeAl.rreJlbHhD( peMoHToB odopy4osaurax.

5.6 Cpedcnxnu Mexa.ldusilt4uu u ilsmowilmusaquu npouseodcmneHHbtx npoqeccot s

M fl Lu aH o cmp o eH u t L f udrlie npoi{3BoAcrBenHble sacreMbr I'I MoAyJrIr.

6. O6pasqbr 3K3aMeHarrnogHbrx eaAaHHfi

SrsauenaqnoHuoe 3aAaHr{e BcryrIIrreJIbHErx uc:rrrtanuft BKJI}oqaer 4 Bonpoca v

3aAarfy.

llpNuep:

Bcrynure,rrnrrfi 3K3aMeH rlo HarIpaBJreHHro rro6roroBnrr MarncrpoB
' 15.04.01 <MaruraHocrpoeHue>

npoSunr <Maruznrr H TexHoJrofar o6pa6orKx MeranJIoB AaBneHr{eM)



Sxgauenaquossrrfi 6uler JrM

1. Pasynpovnriorrlue flpoqeccbr rrpa ropx.iefi o6pa6orne AaBneHHeM. Mexarinsu

peKpI{cranJlu3 aIIII{.

2. Ceo6oaHaf KoBKa. Hasna-reuue r,r o6racrb rlpuMexenur. Onepa{uu. tr4ucrpyuenru u

upacuoco6Jlenr{s.
3. Klacca$uraqus Kpr4Borrrr4rrHbrx MaIIIHH rlo rexHorlorurrecKoMy npHsHaKy'

4. Br6op MeroAa rIpoeKTHpoBaHHfi llexa'

5. 3aAa.ra (pa:pa6onca TexHoJrorr{rrecKoro Mapllpyra r. pacqeT 3HepfocaJIoBbIX

riapaMerpoB rlpoqecca rlo 3a.4aHHoMy rleprexy 4erann)

3rcanaenaulionsrrft 6li:rer Jt3

1. LllraNlroera B orxpbrrbrx rrrraMrrax. CtaAralr 3arloJlHer{afl pyrrbfi. lpN offipsrroft

o6seldrrofi rIrraMrIoBKe.

2. Cucreusr Brrror{eHus rrpeccoB. Ornuqurelrrrsre oco6eHgocrl4 My(bT I{ TopMo3oB.

3. Cxelra HarrpffKeHnoro cocroflHu.a, Teu3op nanpxxeuxfi. tr4nnapnanrlr reH3opa

nanpxxenr.r*. 
'r

4. MeroAuril o11peAeneuur cocraBa r,r Konl{arecrBa npoir3BoAcrBeuuoro o6opy.Uona[kts.

5. 3a,qa.{a (pac.rer H orIeHKa HarrpsxeHHo-4e$opuupoBaHHofo cocro.unHt 3aroroBKH

unu noly(p adpnxar a e s aAaHHofi TexHo JIof u'{ecxoft on ep aquu)'

7. Kpurepuu orIeHr<H

Pesylr:rarsr cAaqr4 BcryrruTenEHofo oK3aMeHa oqenranaro'icfl Iro 100-6annrnofi rurare" e

xoropofi orIeHKe (Hey.uoBnerBopr4TenbHo) coorBercrByer MoHee 50 6arnoe. KaxAoe 3aIaHtIe B

3aBr;rclrMocrr4 or cuoxno'8rra. orleHl{Baercfl or 15 ,{o 30 Sarxos. Jltaqa, [onyrruB[Iue

HeyAoBnerBopuTenbrryrc orIeHKy r{Jrr{ He.f,BuBl[r{ec-f, B ycraHoBnesrirrfi Aenr 6es }tsaxplTeJrbubrx

11p1arrgH Ha Bcryrrgrelrssrfi gK3aMeH, Ao yqacrus B KoHxypce He AonycKarorcr. llonropuaa

c AaI{a BcrynarenbHoro 3K3aMeHa He AonycKaerct.

Brrnycrngrau 6arana1pvrarau cfle{EanuTera,IrMeroqlrM cpeAHufi.dann rro rrpl{noxenlrro

K Ar{r{rroMy He MeHee 4,0 ll nocrytrarcrll4M Ha HarIpaBJIeHHe noAroroBnllt, yKa3aHHoe B AIrrItIoMs,

B KarIecTBe pe3yJlbTaTa ncr nurelbHofo SK3aMeHa [O IUqHOIUy 3asBneHI{IO l00Tynarcrqefo

3acrflrrbrBaerc.fl orIeHKa HToroBoro rocyAapcrBennoro (ruexgucqulnpluapHofo) ersaueua' B

DTorvi cnfrae c a6lirypaeuToM npoBoArlTc{ ToJIbKo co6eceAoeaHue rpl{ 3ar{HcreHHE'

Oqesxa xo 5-6a,urnoft uma:re Olesxa no 100-6a-nmrofi mxa:re

HeyAoBnerBopI,ITerbHo Megee 50 6annos

yAoBnerBopI,ITeJIEHo or 50.uo 65 6ar:roe

xoporuo or 66 ro 80 6anros

OTNXTIHO or 81 ao 100 6annoe

8. Cnucorc Jrrrreparypbr

OcnoeHas
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IlpoSa"uu <<MarunHbl I,rTexHoJrorus .nurefi Horo

Bnolnas qacrb

rrpo43BoAcTBa>>

B ocHoBy uacroxrqefi rpolpaMMbl rIoJIo)KeHbr cneAyroqae Ar{crlr4rrJrnab::

TeoperuqecKue ocHoBbr rurefinoro npou3BoAcrBa (reoperuuecKue ocHoBhr

npoqeccoB rrJraBKr4, Teopufi QopuupoBa:rtnfr ornanrn); TexHonoruqecKue ocnoBbr

ru,Irefiiroro ilpou3BoAcrna (reopkrfl H TexHoJIorHfl. rrrTbfl, B rrecrraHbre Soprr,ru,

TexHoJlorrarr clerlr4aJrbHbrx BHAoB wln:'n); TexHoJroruq npor43Bo.qcrBa orJIr{BoK

(vyryunoe JrHTbe, cr€uibHoe JIr{Tbe, JiHTbe I43 rlBerHbrx MerzulJroB H cunaroe};

o6opy4osaHue nrarefinrrx rlexoB; Mexaun3arIrrrf, H aBToMarrl3arlr{fl nnrefinoro

npor,I3BoAcrBa; TexHHKa 6esouacnocrl4, ylyqilreHr4e caHuTapHo-rr4rneHaqecKr4x

yc.noeufi, oxpaHa oKpyxarcrqefi cpe4r{.

Co4epxaHue Bcryrrr{TeJrbHoro sK3aMeHa

1. Teoperrrqeercrae ocHoBbr .rrr.rrefi noro [pou3BoAcrBa

JLarefisoe npou3BoAcrBo KaK HayKa o ilpoqeccax rroJryqeHu{ MerafirHqecKux

paclnaBoB I4 orJlr{eor. JIHrefiHoe npou3BoAcrBo - ocHogHag 3aroroBrrrerbua-s

Sasa coBpeMeHHoro MarrruHocrpoeHl4s. Pom coBercKHX y.reHbrx B pa3Bi.{^Tr4H

TeopHH kr rexHoJIofHH rarefiHoro ttpol{3Bo.qcrBa. TexHIaro-:KoHoMHr{ecKHe

rloKa3arenu rrpou3BoncrBa JrHTbrx ?r34eni{H. CospenreHHoe cocro.sHue H ocHoBHEI€
- nlt

TeHAeHIIHupa3Bvrrn-f, rureEHoro npox3BoAcrBa e Poccuu u sapy6eNHbrx crpaHax.

1.1. Teopemwtecnue ocHoru npo4eccos nilaewu

Cnoficrea MeruuIJIoB H clJIaBoB B TBepAoM kr )KHAKoM cocroflHr{rr,

onpeAeJlflrolqae ycnoBn.fl rrJraBKr{ (nrorHocrb, TeMneparypa rrJraBJreHrrur, AaBJreHr{e

l;apa, B-rr3Kocrb H Ap.) Crpyxrypa MerarruliecKr{x pacnnaBoB.

Tepvro4raHaMl,IqecKne oco6eHHocrll rrpoueccoB nJraBJrenng. MeraJrJroxrdMr,rqecKr{e

ceoficrea DJIeMeHToB.' Ocnosnrre repMoAHHaMHr{ecKr,Ie KoHcraHTbr.



TepuoguHaMaqecKl4e Synxqraa B pacqerax MeranJrypraqecKnx npoqeccoB.

Knseriaxa rere po re H H brx MeraJrJrypruqecKux p e axqufi .

Bsaurrao4eficreue MeraJInoB H clnaBoB c ra3aMa. fa:osacnrleHr4e 14

fa3oBbIAeJIeHI4e. BrH.sHIae reMrleparypbr H AaBneHH-s. Cncreurr MeraJrJr-

BoAopoA, Mera[Jr-Kl4ciropoA, MeraJrJr-eo4xuofi nap. Aeor B xHAKoM )KeJre3e.

BsalaNaoAeficreue MerauIJII{lIecKr,rx paclnaBon c Syreponr<ofi rrJraBnJrbHbrx H

pa3AaroqHblx xeuefi, c MarepHEUIaMI4 rrJIaBHJrbHbrx u.lrnefi. 3arqara

MeraulEqecKl4x pacrnaBoB or B3auuo4eficrnr4-rr c Bo3AyuHofi cpe4ofi. llnaera e

sarquruoft IIIH HHeprsofi arttocSepe, BaKyyMHa-fl [naBrcax llpurr,reHeHze rrrJraKoB,

$nrocoe, 3auII4THbIX rloKpoBoe. BsaraMoAeficrer4e Mer€urJrHqecKHX r{ ruJraKoBbrx

pacnnaBoe. OcHoebr reopr4l4 IrrJraKoBbrx pacnnaeoe. Ceoficrea x{r4AKr{x rrrJraKoB.

{uccoquarlu-s. Ceoficrea KoHAeHcHpoBaHHhrx Sa:. Terrueparypnax SyHxqr,rx
nporlHocrH coe4raHeHtlfi. OcodeHHocru AI4ccorIHarIHH oKcr4AoB. llpovNocrr

oKcrrAoB. Ymepo4, rpenrHrafi, MapfaHer{, aepa H socsop B )KHAKOM X{eJre3e.

Teuroerre w $n:Hxo-xl,rMzqecKue ocHoBhr rrJraBKH qyryHa B painuqnbrx

TIJIaBFIJIbHbIX arperarax. llyru H MeroAhI raHrencu$I4Karlgr4 npoqecca rrJraBKH

rlvryHa. '

H

H

Pa$IaHIapoBaHr{e pacIIJraBoB or pacrBopeHHbrx rrpuMec eft v ra3oB. Cnoco6u

Aera3aIIHI4 H pacKlIcJIeHI4fl. SHnrrpoBaHI4e pacnnaBoe. Moda$r4r{HposaHue l-rc u

2-ro po4a. TepuoepeMeHHas o6pa6orna pac[naBa. Snorora.{ecKue rpo6;rerm:

IIpl4 nnaBre ra o6paSorre paclnaBa B )Kr{AKoM cocro.f,Hr,rra H ganraeKe.

1. 2. Teop ua fi op*tuposilHun omrunuu

flonsrrae o Kar{ecrBe orJIHBrIa. OcrioBHbre 3aKouoMepHocrr4 $opnaapo Bal:as

ceoEcre oTJrr{BKH. Teunoo6treH Mex{Ay ornusrofi ra $opiraofr. Tenroerre cnoficrna

narefilbrx crIJraBoB H Marepnana 6opr pr crepxHefi. MareMaraqecKr{e Motrenr{

TETIJIOBOfO B3AHMONCHCTEH-tr OTJIHBKI{ H

oxJrax{AeHus lwteitHbrx crrJraBoB e @oplre.

@opnarr.

Bna.flHHe

Pac.{er 3arBepAeaannfi

xoNSiaryp aL\Hu orJrHBoK

TexHoJiorI4qecKHX Sarcropoe' JIHTbf, Ha KHHerI4Ky 3arBepAeBaHg.rr t4 oxra)K Ae1?tfl



I

orJrHBoK. YnpaeleHrae relJroBbrMu rrpoqeccaMa. Mo4enHpoBaHHe rerIJIoBbIX

IrpoHcxoAf,rr{He B

llpoexrrapoBaHr4e r{

[poqeccoe Ha 3BM B rlenflx orpadorru TexHoJIorHH.

fra4pasnuqecKr4e rrpoqeccbr npu 3anoJrHeHrrr4 Sopvru. OcxlceFEsre 3aKeHbI

rr{ApaBnnr<r,r.MeralJruqecKl{e pacnnaBbr KaK xr4,qKocru. Cnoco6u 3arroJIHeHHfr

rnrefinrrx Qopl,r HasHa.{eHHe JrHTHraKoBbrx cacreM, HX KoHcrpyKr{Hr{, ilpoqeccbl,

JII4THHKoBrIX cncreMax. Tanrt JII4THHKoBrIX gIacreM.

pacqer JTHTHHKoBIIX clacreM. VnpaeneHae flpoqeccoM

3 arroJrneHrar S opir,r.

,lffnAxoreKyqecrb crrJraBoB, BJrr4.rrHI4e MeranJlypruqecKr,rx r{ TexHoJIorI,IqecKHX

Sarropoe Ha xnAKoreKyqecm nNrefinbrx c[JIaBoB H KaqecrBo orJrHBoK"

Kpucrannu3arluoHHbre ilpoqeccbr. Tepnao4HHaMHKa 3apo)KAeHr4-s fr pocra

rIeHTpoB Kpucrannv3arlkrn. PagHonecHa.s 14 HepaBHoBecHafl Kpr4craJrn?rzalJkrx

orrJraBoB, ee npHqHHbI 14 ,rornaArt"iu". Brnssue cKopocrlr oxJIaxAeHI4f Ha

npoqecc Kpl4cra[Jrkr3&r\Hn. Iarnaqrax, HeMer€rirJrr4qecKr4e BKJrrorreHr4fl, ra3bl kt

fa3oBble .4edlercru B orJllrBKax. BrNxHHe cocraBa, TexHorlofr4r{€cKux vI

KoHcrpyKrrr{ouHbrx $axropoe Ha pa3BHTI,Ie JIHKBaqI4oHHIIX rrpoqeccoe. OcHoeurre

MeTO.45r OrpaHr,rqeHH-s pa3BI{TI{f rrHKBaI{HoHHhrx ,rrpoqeccoB. Bnssnine

MerannypruirecKnx H TexHoJrorur{ecKr.rx SarropoB Ha xapaKTep rvzois MaKpG- 14

MuKpocrpyKTypbr orJrHBoK. Vrpauenue KpucraJrnu3aqnorrHbrMr{ npordeccaMu.

Cnoco6ri yMeHbrle :errfi. H ycrpaHeHrax 4eSerroB B orJIHBKax.

Yca4o.rurre [poqeccbr. @Esu.{ecKat rrprdpoAa ycaAKra. Ycatro,attax

nopucrocrb. BrN-sHHe rexHoJIoruqecKl4x Sarropoe H cocraBa crJIaBoB Ha

$opunpoBaHvre ycaAor{Hbrx paKoBrtr. Ilpn6rurur kt rrx KJraccu$uxaqxx. OcHoesI

pacqera nprE6sinefi. PerynupoBaHne pa6orrr npraOruefi u opraH?t3aunfi. trrTanwfr

orJrr4BoK. TpexltepHoe MoAeJrHpoBaHI4e rlpoqeccoB 3arBepAeBanve ,EJUI oIIeHKI4

lpaBr{nbHocrr4 paspadoraHHoii TexHoJrofI4I{ I43roroBrreHr4r orJr?rBoK. Vca.4ounrre

4e$opvraqurl orJrr4Bor<. fopxrlne H xoloAHble rpenluHu. Teoperur{ecKae ocHoBbI

npoqecca o0pa3oBaHlur TpeIqI{H BJIH.'IHHE COCTABA. ?EXHOJIOfI4qCCKilX '1

KoHcrpyKr[4oHHhD( Qarcropon Ha rpoqecc Sopvrl4poBaHlls rpeIrII4H. CnocoGri

OTJII4BKAX.[peAoxpaHeHr.rfl orJrHBoK or rper]ir4H. ocraro.{Hrre Harrpsx{eHr{f, B

l 0



flpuvnarr Bo3Hr{KHo r,e:nkrr. ocraroqHblx Hanp{xenr,rft . Mero4rr I{ccJIeAoB ankrfl. n.

Korr{qecrseHHofi orIeHKH ocraroqHbrx Hanp.flxeunfi, TexnoloruqecKue cpeAcrBa

cur4xeHatr ypoBHs ocraroqHbrx uanpxxenafi B orJIHBKax. Pelaleoalll4s

nanpxxenufi. Cnoco6u npeloxpaHeHn.l oTJIHBoK or ropo6lennx. Pexrentri

TepMnqecxofi odpaSomrz Artx cHIalKeHH.n nanpxxeuufi .

2. TexsoJrorrrqecKl{e ocHoBsr .rrureEn o ro Ir pou3BoAcx'sa

2.1. Teopun H mexHoJtozttn ilumhfl G neatuHorc fiop*ttt

Tpe6oeaur.rx, [pe4t.aBJlf,eMble SopvroeorlHblM MarepHaJIaM. @Hsaro-

xuMr{rrecKr,re, MexaHuqecKr{e w rexHoJIorHr{ecKI,Ie ceoficrea SopvrosoqHblx H

crepxHeBbrx cMecefi. Mero.qbr orrpeAeJleHpls. Keapuerue SopuoBoqHble rlecxtr{,

r4x Mr4HepaJroru.{ecxl4fi cocraB. KiaccuSHKaI{H.x SopnnoeoqHblx

coAep)KaHr4ro fJrHHbr, [pI,IMec{M H 3epHoBoMy cocraBy. Mero4n

OopvroeorlHbre rJrHHhI, MuHep€iloruqecrufi cocraB H HX

KnaccuSuKarlutr rJrHH H MeroAbr pIcrIbITaHHa. Brr6op TJII4H B 3ar.HclaMocrl4 or

HasHaqeHr{f cMecu. @arroprr, orrpeAenflIolrll{e cBs3yloqyro cnoco6Hocrb IJII4H.

Knaccn$uKarlwfi. Sopuonor{Hbrx H crepxHeBblx cuecefr. @opnronor{Hble

cMecpr Anfl cErpbrx H ynpo.{HeiiHrrx Qop*. OopnaoeoqHble I4 crepxueBble cuecn c

TerrrroBbrM H xHMuqecKHM ylpoqHeHl4eM. TextroxoruqecKue ceoftcrsa cmeeeft.

Kparepuu nrr6opa cvecefi rrpu pa3pa6orxe rexHoJroran. @HsHKo-xHMHqeoKHe r{

orBep)KAeHr4fl uuecefi c cr4HTerHqecKI4MI4 cMoJraMIl) Teoprax Sopvrupoaa:onfr

lpoqHocru clreceft c?rHTerHrIecKI4MI,I

Cold-Gox-amini-Beteset-, Redset-,

cMoJraMlr. Texnonorr4qecxae rrpoqeccrr: $02

Alhaset-.Carbophen- Per-set-upoqeccbl.

creKJroM. OIasHxo-Teopnx SopnaupoBanprfl npouilocru cnrecefi c )KHIKHM

xuMr4qecKae npoqeccbr rpu orBepxAeHHH cMecefi c IIeMeHTaMu rz $oc$arav'vr.

flracrx.rHrre H xr4AKI4e .XTC

npHHrlHrrbr [onyqeHi4.s x{H.4Kl4x

ynpoqHeHl4fl cMeceH , c HeopfaHI,IqecKI,lMI4 H

TeoperuuecKue oaHoBbr rrpoqeccoB xono4Horo

c )KH.4KIIM creKJIoM. Onsuxo-xnMur{eeKue

caMorBepAeroqux cuecefi (XCC). MeroArr

TICCKOB IIO

t4crlbyraHl4fl.

cTpoeHLI€"

TexHoJrorr4rrecKxe oco6eHnocru
* \

opfaHr4qecKr4Mr4 cB.rr3yIoqHMI{.
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HcrbrraHnfi ceoficre XTC u XCC. Bulrr ntCC rE o6racrr Hx r4cnorb3oBagl4-f,.

Peororra.{€crcue ceoficrea xtCC H XTC. Cvrecu Anfl H3roroBJIeHHg tFop* e

renrosofi cyurxofi H rroBepxsocrsofi noAcyrxKofi. Texnororus rrpr4foroBxenr4fl

$oprr,ronoqHbrx vr crepxHeBblx clteceft. Perenepaqux SopnaoeoqHblx kI

crep)KHeBbrx cuecefi kr ee pa3HoBr.IAHocrH: ruApaBJrr4qecKa.[, MexaHlaqecnafl)

TepMr4qecKas, TepMoMexaHHqecKas, [HeBMarHqecKafl H w.

TpeSonauaf, K MoAeJrbHo-Jrurefitrofi ocHacrKe. Ee sreN{eHTbr, KoHerpyKuwr H

Ha3HaqeHrae. Mo4eJrr4, crepxcHeBbre -flu1uxu, noAMolenbHbre [Jrr4Tbr, crep)KHeBble

rrJruTbr, Apafieplr, orroKu. Kraccu$r4xar{H-rr MoAenbHbrx KoMrureKToB. Brr6op

MarepHELJroB Anfl r4>< H3roroBJreHuf,. Paspa6oma rexHoJrorurrecKoro rTpolrecca

H3foroBJreHn.fl orJrHBoK. Onpe4ereHae rrnnkrvr pa3beMa Qopnnu, KoJrHqecrBa

crepxuefi. llpuuycKr,r Ha ycaAKy I4 MexaHuqecKyro o6pa6orr<y, .uurefiHue yKiioHbl.

KoHcrpyxquu AepeBirHHbrx MoAeJrbHbrx KoMrureKToB. Kraccrr roquocru H

ilporrHocru. BsrSop ApeeecHbrx fiopo.q Anfl H3roroBJre:rt:afr Mo.4eJIbHbIX

KoMrrJreKToB. llpe4napureJrbHaf o6pa6orrca npeBecuubr. I4acrpyueNr H

o6opy4oeaHure, Hcrronb3yeMoe Arq H3roroBJIeHHfl MoAenbHbrx KoMrrJreKToB. TIanrt

MoAenbHbrx 3aroroBoK, cnocoOrr HX co€.4HH€HHf,: Or4erxa uoAexefi H

crep)KHeBbrx qilIaKoB. YHuSnraqrzx Mo.4eJrbubrx 3aroroBoK H HopMa[H3auttz

o.qHornrrHbrx MoAelefi pr creplxHeBbrx .f,rrlnroe. MeranJrr4rrecKr4e H nolrr4MepHbre

MoAenbHble KoMnnerrsr. BrprrHI{e cuoco6a l{3foroBJre*Hfl, qncra cbeMoB $oprru

H crepxHefi Ha KoHcrpyKrJuro r4 Marepuan

Texnororr,rg H3foroBJIeHHg MerEuuIHr{ecKHX

3aroroBoK. Cnoco6u o6pa6orxa.

KraccuQnnarlws. cnoco6oe H3roroBJrennfr nurefinrrx Sop* ocHoBHbr€

npHeMhI py.ruofi Qoplroexu. @oprraoBKa B rroqBe, KeccoHax lr xraKerax. @opuoer<a

B rrapHbrx orroKax qro Hepa:reuHof vr pa:revtrofi MoAen.f,M. @opuonra B

HecKonbKrlx orroKax. llsroroeneHug orJrr4BoK B crep)KH-rrx. Ananras onepaquff

TexHoJrorsnecKoro npoqecca r43roroBJlenu-x Soprur c rro3lrrlr4:or zrx MexaHrr3arlt4rr H

aBToMarpr3aruliH. Maruannax $opnaoeKa. Cuoco6rr ynnorHeHus nureitnux Sopnr:

lpeccoBaHr{e BepxHee, Hr.rxrnee; Bcrp.flxr{BaHne, yrrnorHenafi llecroMeroM. Wx.

7 ?

nao4enefi u crepxHeBbrx -flu{rlxoB.
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T

cpaBHrrrenbublfi aHaIr:as. Cnoco6u yAaJIeHHfl MoAenH

cuoco6a yAarreHr4-rr Ha ror{Hocrb onepalluu. BuAu

H3 $opvru. B.r:N.sHHe

vralrpturofi Qoprraoercia.

Ooprraonxa B napHbrx orroKax, crorlorlHas $opuoerea, 6esono!{Ha.fl $opl,roera c

BepruK€Lrrssofi rrJrocrocrblo pa3belta. ?IlrrryJlbcHa.f, I4 BaKyyMriar SopvoBKa.

llgroroeneHr{e crepxHeft. Kraccrr cJIo)KHocrH crep)KHeit, ux BlrrafrHue Ha

au6op rurra crepxHeeofr cMecr4 14 TexHoJIorHro I43roroBJIeHHfl creplxHs.

tr{sroroexeHue crepxxefi necKoAyBHbIM, rrecKocrpetbHblM MeroAaMH rIo

xolo4uofi 14 HarpeBaenaofi ocHacrKe. llpeuvryqecrBa ynpor{HeHus crep)Kne# e

ocHacrxe. ?IsroronJieHue crepxnefi n Sopu c rerrJioBofi cyrurofi. tr4sroroBJlenue

crepxnefi rls XCC ra IICC. C6opra I{ 3ztrII4BKa marefiHux $opru. Pac.rer ycvtttwilr,

4eficrnyroqnx Ha Sopry rpu 3aJrIdBKe ee MeriurJroM. ftarefiHrre KoBlIrr{.

BosMoxHocrg MexaHr,r3arlkru 14 aBToMar?I3aIIHH ouepaqail cSopicN lI 3aJIlIBKkI.

AsroMarraqecKr4e 3zuruBoqHbre ycrpofitrea. ,{osupoeaHl4e MeraJlna. OtpeAeJIeHHe

BpeMeHr4 OXJralKAeHr{.s OTJTLIBKI,I B SOpltae, B TOM r{I4CIe ilo pe3ynbTaTaM

MoAenr4poBalr4s.:la 3BM. Brr6usxa \r or;ncrra JII4Tb.s. Cxeiuu rtr6raeKl4 orloK.

V4aleHue crepxueft H3 orJrr4BoK, MexaHurrecKue H rI4ApaBnHr{ecKHe MeroAbI.

C noc o6tt orrr4crKu rroBepxHo crv y Eane:r't4fl- 3aJIHB oB. B osNaoxno crl{ MexaHH3 aIIEPi

H aBToMarn3ar\Hkr orAeJrbH-brx oreparlHfi. TeplrnqecKa.fl o6pa6orra orJII{BoK.

2.2. TentoJtozu.fl crzequ&nhttt tx eudo6 ilumbn

Knaccn$:a:rarJyrfl, xapaKTepxbre oco6ennocrn H oSnacrt rpr{MeHeHl4t

cnerlr4arrbHblx BHAOB IrHTbfl, HX rIpeI,IMyIIeCTBa lI HeAOCTaTKH.

Koxunuruoe numbe. O6nacrx [pHMeHeHH-l. OcodenHocrl{ $opnlxpoBaHnfr

crpyKTyprr r,r ceoftcrB orJrr4BoK npx JrHTbe B KoKI4JIr r{epHbIX 14 IIBeTHsIX cIIJIaEoB.

Ocodennocrr{ noAroroBK}r Sopt* npfl JIHTbe B KoKXJIb. lIoAeoA MeraJIJIa B

[HTaHHe orJrr4BoK. OcHoexrre Br4AbI 4e$exroe KoKI4JrbHoro JIHTb.f, 14 MeroAbI HX

[peAorBparrleHr4r. Jhame e odrlaldoBaHHhre KoKr{Jrr{.

Jfumne nod daeneHuew. Odracru rpldMeneHus. Oco6eHHocru

$opuNpoBaHufl crpyKTypH rE ceofrcrB orJII4BoK [pI4 JII4Tbe rIoA AaBneHI4eM.

1 a
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I{erumpo6errcHoe ilumbe. fra4po4aHaMuqecKr,re ocoCIeHHocTH

MCTAJIJIA

KpynHbD(

rroKpbrTl4rr

qenrpo6erxHoro JrHTbr. ,{annenue Mer€uIJIa B @oprvre. Ocodenuocrr4 rrpil{ecca

3arBepAeBaHHs. orJrr4BKr4 B rIoJIe qeurpo6exubrx cHJr. Ocobessocru

SopullpoBaHr{f MoHo- w 1uvreranJu{qecKux 3aroroBor. Iurnarlr4oHHbre -rrBreHi4rr

lpu lleHTpo6exnou Jrr{Tbe. VAanenre HeMeraJrJrr{qecKax BKrror{eHvtfi. v ra3oB.

Yca4ounue .rrBJreHr4s. Marpo- v MuKpocrpyKTypa orJrHBoK. -fisneHrae

rIoJIocqarocrn. fpaeNraqnonnrrfi icoe$$uqr.reHT. Mexanu.recKne cnoficrea

qeirrpo6elcHbrx 3aroroBoK. Oco6enHocrr4 TexnoJrorr4n rroryqeHut

ToJicrocreHHbrx v QacoHnrrx 3aforoBox. Teunorasonflrlr4oxHEre

H3JroxHHrL Mero4br I{x HaHeceHH-s. @lrocnr, rrpuMeH-f,eMbre npx

IIpOI43BOACTBe rle HTpO 0 e)KHOf O Irkrtbfl., r{ HX Ha3HaqeHHe.

HenpepwnHoe Jtumbe. TeoperuuecKue ocHoBbr HerrpepbrBHoro rr,rru-fl. Erc

[peuMylqecrBa t4 HeAocrarKu. SrefkrporunaKoBoe Jrr4rbe. Cyunocrr MeroAa

SneKTpouJraKoBofo lrldTbfl'

Jlumue no nunJtsensemuM ilroAeirtrM. O6nacru

Texnororn.recxufi rpoqecc r{3roroBJreHnfi naoAenefi v Sop*.

cl4creMbl. flo4rororxa Sopna rroA 3aJIHexy. CuraBbr, npuMeHireMbre AJrfl Jrrdrb-fl rro

BbrrrJr aBJI.fl eMbrM MoAenfi M-.

fpyzue eudot ilambn.' Jfvtte ro BbrxHraeMbIM' MoAeJrsM, Jrr4Tbe B

Sopuu, Jrnrbe B BaKyyMrapoBaHHhre rd MarHr{THbre Sopnau. Jlume

Ocodesnocru KaxAoro npoqecca"

i . ,

3. TexNoJrorus npou3soAerBa orJrr4*oK

3.1. VyzyHHoe ilumbe

llpraueneHue rlyryHa B MaluuHocrpoeHl4pr H ApyfHX orpacnsx HapoAHofo

xossficrea. XaparcreplzcruKa tryryHa KaK KoHcrpyKr{HoHHoro H lrarefinorc

MarepuaJla. HouesKJrarypa qyryHoB, Hcrronb3yeMbrx AJlf H3roroBJreur{s orJrHBoK:

ceprrfi.{yryH c rIJIacrHHrIarbIM rpaSrarou, roexufi qyryH, BbrcoKorrpo.{Hufi rryfyH,

nernposaHHble qyryHbr co clerlr{anbHbrMra ceoficreaNlr,r. Ocnoenrre orri{qwr
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3KonnyararlproHHbrx ,t nr4TefiHblx cBoficrB sTr.rx rpy[n qyryHoB. O6naeaa

ripuMeHeHlix, fOCTs Ha orJrHBKI4 u3 rlyryHa. Oco6ensocrra rexHoJlofuqecxcio

rrpoqecca HsroroBJreaptfl r{yryHHbrx orJIHBoK. Cessl MexaHur{ecKr4x ceaficee

qvryHa c xHMHqecKHM cocTaBoM I{ cKopoarbro oxnax.treHl{.s.

Kpucrannn3ar1prfr H crpyKrypoo6paeoraHr{e rryryHoe. Gcnoerr re*Fal4

KpHcraJrxH3a\HV r{yryea rro cra6amso* ueracraburlsofi cHCT*r"{aM.

CoepeuenHbre rrpeAaraBJrenarr o Kp?rcranrru3arlnu n $opnnooSpa:oeaeiau rpa$uia.

fnnoregrr n reoperar{ecKr{e ilpeAcraBJreHr4fi o eosx4oxHofi ponr.r rwex$a:nofi

3HeprHH, rrepeoxnalrqe:rrnfl, a.4cop6quoHHblx H Ar4cJroKarIHoHHbrx -flBJieHr4fr npu

$opuoo6pa3oBaHr'rlt rpaSura. BnH-qHIae cocraBa, Siasu.recrrax H Sa:nro-

KHMHr{ecKHX $arropoe Ha crpyKTypoodpaaona*He kr rpa$urusarluro {dyryHa.

BrH-sulre ocHoBHbrx KoMrroHeHToB qyryHa. Brlr-flrirae crerTer{rl neperp€Ba,

BbrAepx{KH H cKopoc"r4 o"na*Aesux. BrH-sHHe HHoKynHpy}orqHX rpHLlaAGK.

Crpyr<rypHsre AuarpaMMbr Anfl ceporo, Seroro, iloroBxHr{a"oro r'i

BbrcoKonpoqHoro qyryHa rrpu Jrlrrbe B rrecr{aHbre H MerarJiuqecKue cfo*pil,ru.

MercAu r4x rrocrpoeuu.f, .

MexaHu.{ecKr.{e eeoficrsa kr KoHcrpyKrIHoHHa.f, ripor{HccTb r{yryHa c

rpacpra:rolr pasnrauHofi sopr6i. cospenreHnsre MeToAbr orIeHKi4 MexaHr.rqecrax

ceoficrs. OcHoeri rrauefinofi MexaHHKH paspyrxeHr4fl. BrNssrae cosraBa,

cTpyKTypbr, pa3Mepa 3epHa, KoIIHT{eQrBa, xapaKTepa pacnpeAena}rufi

HeMera[JrnqecKux grffo.{e}{afr kr coAep)KaHar ra3oB. Bru.r-sgne naacruraG:-;+ro

$axropa Ha MexaHur{ecrtle csoficrsa .ryryHa. Mexanu.{ecK}ie ceoftcrea EpI{

rroBbrrrreHHbrx H HH3Ki,rx reMneparypax. Ceprrfi, xoexafi, BbrooKsrrpo.iHul?

r{yryHhr, .{yryH c BepMrlKynfipublr\4 rpa$urol,i, cr4HTerur{ecKue r{yryHbr.

IernpoeanHbre r{yryHbl c BLIcoKr{rvrH [apaMerpaMu crreur{aJrbnlrx ceofie:e.

TeoperuvecKxe ocHoBhr nerr4poBalraq. OcHoBHbre nerr4pyrorr{He KoMnoHeHTbr H HX

BJrHrrHHe Ha repMoAHHaxinKy H Kr{HerHKy crpyxTypoo6pa=ceankrft.

KraccuSiaKa{Hs rro cocraBy, Ha3HaqeHr{Io, crpyKrype. XapocrofixHe qyryHbr,

Teoperr.Frecrr4e ocHoBbr rrpoqecca oKucreHils Mera[JroB. Pocr qyfyHa npr'I

Teplloqr{ErrupoBaHr4r4. I4srureHeHr4,fl crpyKTypbi ceoftcrea qyryHa rrpn .4J]r{Tennno*
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BbIAepXKe B o6lacrrz BbIcoKI4X TeMnepaTyp. KopposnoHHo-cTofirae r{yryHbl'

klsHococrofixiae v aHTr4spr4KIIHOHHbIe rlyryHbl. ocnoerr TeopEII TpeHI4t T1

r{3HarrruBaHH.s MeraJrJroB. Y4apHo-a6paSHBHoe HBHaIITI4BaHI4e' 3aBr{oI4MocrE

H3HocgcTofiitocru oT TBepAocTH r{yryHa' Xaponpor{Hble' HeMarHHTHbIe I4 Apyrae

Br{Abr r{yfyHoB CO Cfrer{r4aJrbHbrrv:u cBoficTBaMI4. MeToAbI oIJeHKt{ cneul{eJlbi{bix

cBoiicrB. ocoSengocri4 TexHoJrorr4H rrJraBKH 14 MOAI4sUriHpoe a-F.krfl nefHpoBaHHbIH

qvryHoB.

TexHoxorurlecKue ceoicrsa qyryHa' Xaparreplr'{rr4rca, EfeToAbr

HCCJre.IOB A:rt$fl. fl Kar{eCTBeHHOfi OIIeHK?I OCHOBHIIX IIapaMeTpOB TeXHOllOfHrIeeKflX

cBoilcrB r{yryHoB: X{r4AKoTeKyqecrr'r, nr{HefiH0fi yCAEKVI} CKTIOHHOCT?I K JII4HBaIiHT'I

kr T:peUlI{HooSpaSosaHHIo. Ce.flSr nureftnsrx cBOftCTB a EpOqeCCaMI4

KpHCTaJinlI3aIIHH H rp ao uro o6p a3 oB a-c.kts.
I

lhaexa qyfyHa. TeoperauecKae ocHoBbI TIJIABKH rlyfyHa. conpenaeHurte

TeHAeHrIr4r4 B pa3BlITr4H MeTOAOB EJIaBKH r{yryHa. llpuxql4n BbI6Opa IIJIaBI4JIbHbIX

afpefaToB. Bria-flHHe TexHoJIOfHI4 [IJIaBKI4 Ha CBOftCTBa ]ICITAKOTO r{yfyHa fi

KarrecTBo MeT€UJra B oTJrr{BKaX. EnaBKa r{yryHa B BafpaHKe. GCCSesHocTI4 IIJIABKI4

B KOKCOBbTX, KOKCOTa3OBbIX H fa3oBbD{ BaIpaHKax Ha xonoAHoM }I IIOEOfp9TOM

AFre. ocosessocTH OCHOBHO|O H KI{CJIOfO nporleccoB. conpeueHHble }'{€TOAbI

r4HTeHcI4S vKa:;avr IInaBKlI. lIIaeKa rlyryHa B sneKTponeqax' Meraxryprurlecxll€

npoqeccsr npr4 NJraBKe 3 sneKTp0leqax. ocriosrr IIJIa3MeHHGft' sneKTpoHHs-

nyr{eBofr r4 sne6Tpoxrraroeofi [JraBKr{. OcoSennocra TIJIaBKT{ cplHTerl4r{ecHorc

qyryHa Ha cTaJIbHbIX OTXOAaX, IVIOTaJIIII43I4pOBaHHbIX OKaTbIIIIaX ',l Ep'

TexHoxorl4qecKl4e ocoSeHHocTH AyrrneKc-11poqeccoB' Tunrr ile'Iefi EnE

SneKTponJraBKr4 qyryHa pr ux oco6eHHocrr4. Texnuro-3KoHolvll4r{ecKtie rIoKa3areJIE{'

Mo4lrrlraqllpoBaHl4e -IyryHa. Teoperu'recKl4e ocHoBbI lto4uSuill'lpoEaelts'

MoaraSraql4poBanue r{yryHa Ans [onyrIeHas pa3nl4rlHbix Sopo't rpaQlira.

MolllollUHpoBaHl4e r{yryHoB c IIJIacTHHTIa?bIM rpaoraron'r' Moarac}I4III4poBaHI4e

KoBIuDi B''ryHoB. Moxn$ailupyrorqne npHcaAKH

crp\-Kr)'pbr, npHHIrHrI nx' AeficrBtlfl" Texno'irorss

!.nfl rioliyqeHH,s 3aAAHHGI{

l*ao4usraqvrpoBarF.vrfi. r{yfyHa
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pa3nlrrrHbrMn rrpacaAKaMH. O6opyaoBaHl,re, [pr4MeuxeMoe rnr MorutfuaqzpoeaaEr.s

qyryHoB. Teopern.recKae H TexHoJlorxqecKne ocuoBbr cycndn:aonnofi saJrHBKr,r.

Konrponb KarrecrBa orJrr4BoK. IzlcupaeneHue 4e$exron. TepnauuecKat

o0pa0oTKa oTJrprBoK.

3.2. Cma,xbHoe nttntud

flnasKa craJiu. KnaccraSnna:q;$x rlpoqeccoB vt cnocoSos rrJraBKr4 crariefi.

Tllr{xroerie Marepua,rrr. @Hgr{Ko-xHMHqecKHe r4 TexuoJror4r{ecxple ocaSeHHoc"?I

IIJIaBKH yrnepoAucrbrx cra:refi B MapreHoBcKHX, sneKTpurrecKr{x AyroEbD(,

HHAyKT{r{oHHbrx r{eqax vr BaKyyMubrx rreqax. KoHeeprepHbie xpoqeccbr.

Bneue.{Hoe BaKyyMEpoBaHI{e. IlpltvieneHrae kr rexHr4Ko-gKoHoMx:{eenrie

[oKa3aTeJII4 rrJraBKr{ B MapTeHOBCKHX }I SneKTpUqeCKAX lleqax r{ E KOHBepTepAX"

Ynpae;reHae rrJraBKafi. Pacrc"cne""e, 4ecy-rrr$ypalrns H .{e$oc$opauxs eqatefi.

Pa$aaupoBaHr4e cranrx cHHTerHr{ecKIriMH ruJraKaMH. 3xerrpoluraKoBbrfi nepeurae.

HenpepuBHa,fl [raBKa craJrn. llrasKa B rIJIa3MeHHhrx fieqax. Merannyprurr€crir4€

ocoSensocra uraBKH nerHpoBaHHbIX crarefi. lloee4eHae nerupyroryp*i

KOMIIOHEHTOB.

Knacca$HKaqnfl nurefiHrrx ceoficre craJrn H ocHoBHEre MeroAbr

onpeAeneHns srHX ceoficre. Bmnssae yrnepoAa, KpeMH'r4x, MapraHua r{ MeAH Ha

rrparTnr{ecKy}o H HcrHHHyro xl{AKoreKyqecrb craJrl4. Cs.flsr )KatrKoreryqecrn c

4aarpantvrofr cocrosHr{t cHcreMbr )Kene3o-yrnepoA. Crxonnocet eraJrkr K

o6pa.:onanurc oKlrcHErx rrJreH: TeoperaqecKae ocHoBbr npoqecca oSpa:onauxs

0KI4CHbIX rIJIeH, BIH-SHHe Xr4Mr4qeCKOrO COCTaBa, Mepbr rrpeAyrrpe)KleHr4s rlpouecca

o6pa:onaHas oKr4cHbrx rrJreH. BruqHEe xaMur{ecKoro cocraBa craJrr4 rr ocHoBHEr}i

TexHoJIorHqecKHX $ar<ropoe Ha o6teunyro H nauefirryro ycaAKy craltt4.

3alconoHaepHocru H3MeHeHr{r ranefinoli ycarKu B npoqecce 3arBepAeBaHnfr 14

no cneAyroil{ero oxJrff{iAeHul orJiHFrIa. TeuneparypHbrfi raHrepnan 3arBep E:r;?,H?1F

craJIlI, ero BJI?IrrH?te Ha ee nrareftnrre cnoftcrea.

K;raccu$:a:ra4ul^ araJrr rro xr4Mur{ecKoMy cocraBy tl crpyKType.

flprcrqnrmaJibHbre oco6ennocrra rexHoJrorr{r{ r{3roroBJre:s{:/'s. orJraBoK r.r3
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yrnepoAl{crbIX HI{3KOJIe| HpOB aHHbIX, cpeAHenefHpoBaHHbrx H

BbrcoKoJrerlrpoBaggbrx cr€urefi. TexnororuqecKue oco6erinocrra npoqecoa

ronyr{eHrlr saAaHgofi crpyKrypbr ruarofi craJII,I aycregl4THoro 14 Seppuruoro

KJraccoB. OcnoeHHe ornnqxtr gKcrInyaraIJI4oHHbIX I{ ruarefisrrx ceofrcrs 3THX

rpyn11 cra-uefi: [porrHocrb, ilracrr4qHocrb, )Kapolpor{Hocrb, H3Hococrofroerr,

aHTnKopposufiHrre cnoftcrea, xc4AKoreryqecTb, ycaAKa, cxnoHHocrb K

o6pasonannro ropsqxx TpeIrI4H.

Klaccra$r{KarIrdq nopoKoB crzrrrbHblx orJrHBoK: pa3MepHble, noBepxHocrHble,

IIopoKH cfIJIorrHocTH cTeHOK, HeCOOTBeTCTBIIe CTpyKTypsI H HeOAHOpOAHOCTb

xl{MlIrlecKofo cocTaBa, HeaoorBeTcTBHe MexaHHr{ecKHX ceoficrg. OcnoeHrre

rrpHqHHbr HX BO3HHKHOBeHHS.

Oco6ensocru H3roroBJIeHHfl Sop* H crepxuefi. (DopuoBoqHble 14

crep)KHeBbre aMecr4 Ans craJb*r"r* oti"BoK. lIoBbIIrreHHe orHeylopHocrl4 @opun

oJraBr{HoBbIX nopoA, xpoMI4CTOfO3A CI{ET NPHMCHEHH' CNEIIHUUIbHbIX MATCPHAJIOB:

xeJle3HflKa, MafHe3lITa, IIHpKOHOBO|O rleCKa. Orpacrca Sop* H crepxnefr.

Oco6enHocru pa:pa6orKr4 TexuoJrorr4H H3roroBJIe:e:afl craJibHbrx orJIHBoK. Pac'Ier

Jrr{THr{KoBo-rrHTarouIHX cr4creM. Onpe4exexne Mecr ycraHoBKX npn6nxefi kr

xoJroArrnbHuKoB (eHyrpegHr4x, HapyxHrrx). Pacqer I4x pa3Mepoe. Oco6eunoc'ru

pacrrera JrHTHHKoBbrx clrCreu npu 3€uIHBKe i43 'crorlopHoro KoBIxa.

KoucrpyupoBaHue ra pacqer MHoroflpycHbD( JIHTHi4KoBIIX ci4creM. llpraxqtlnrl

euSopa reMrleparyprr arr6uBKH orJIHBKr4 H3 $opuu.

Oco6ensocru rrpoqecca 3arBepAeBanurfr cr all*r aycreHxTHoro KJIacca rr4rta

OX18H9TJI Ir err,uHue ocnoBHbrx rexHoJIofHqecKHX $arropos Ha noryqeHHe

3A.trAHHOIT crpyKrypbr. Oco6ennocrI4 npoqecca 3arBepAeBaHr4fr.

BbicoKoMapraHrleBofi cralu 110f13JI 14 Brrlafl:rtlr'e ocHoBHbIX TexHoJIorHr{ecKpIX

Saxropoe Ha [onyr{eHne ea4aHnofi crpyKTypbr. TexHonorl4llecKue MeroAbI

o6ecne.{eHn-s HalpaBJreHHofo 3arBepAeHns craJrv) o6lacm HX [pHMeHeHI4f, B

3ABHCHMOCTI,I OT TOJIIUHHbI CTCHOK H OTNHBOK H COCTABA CTUIJIH.

Ie@er<ru Oco6essocru

B PO, or

craJrbHbrx. orJII4BoK, HX lcnaccnQuKalll'Is.

xraccu$r,rKardrrr{ 4e$enroe craJIbHbIX orJIIlBoK, npunxroft
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MexAyHapoAHofi Kiraccu$riIKaIII{H. VcaAo.IHrre paKoBHHbI rropr4cTocTb,

TeoperuqecKue ocHoBbr rrpoqecca SopiraupoBaHu.rr srHX 4eSercron, 3aBncl4Mocrb

AaHHofo [poqecca or cocrana, croficrB craJrn 14 TexHoJrorr4rrecKi4x $ar<ropca.

Merogrr npeAynpexAeHr4fl Bo3MontHocrl{ o6pa:onaHux yKa3aHHbrx 4e$exron.

Ocodensocra orracrKa a o6py6xu orJrr{Box. Y4arenue upnSrrnefi.

KoHrpo.nr Kar{ecrBa craJrbHbrx orJIrrBoK. Mero4rr TEXHOJIOfH-fi

HcnpaBnennx 4eSeKToB orJrr{BoK. Tepua'recxar o6pa6oma crEurbHbrx orJrHBoK.

3,L Jfumhe us qnemHwx Jvremulnos u cnilueos.

An ru m wt rie I H e c nil il 6 bt. @asnno-I,IexaHuqe cKNe ceofi eraa rr o 6r acrn

npr4MeHeHras. Cnraebr co crrer{H€LnbHErMH ceoficraaN{w. Il:areirHrre cnoficrsa

€uiloMrrHneBbrx crrJraBoB. llpNxquubr nerupoBaHur. llpoiuuruJreHHhre MapKH

nrareftsrrx ra 4eQopMupyeMbrx crIJIaBoe. lle.{u An.fl rInaBKa aJrroMraHzeBbrx

cnJraBoB. OcodeHnocru TexHoJrorHH nJraBKE pa3nr4irHhrx rpyrrrr ilpoMbrrilJreHHbrx

cnJIaBoB. PaQanupoBaHue n nao4uQraqllpoBaHLle. XaparcrepucruKa SopnrceorrHblx

14 crepxHeBbrx cueceft. Oco6essocru JrHTHHKoBbrx cucreM rrpu JrHTbe B pa3oBbie

Sopvru. llpaueneHue 3epHrrorbrx H xTHAKHX Samrpoa. llpuvreneHue BaKyyMa.

flpu6rurn, vxpaarrono)Kertue r4 pa3MepsL HaxpaBJreHHafl Kpacr€urnvr3arfnfl,.

Xoro4unbHHKH. Kpracrannn3arll4fi noA AaBneHHeM. Ocodessbcru srr6HBKH H

orIHcrKI{ orJrHBoK. Kourporib oTJIHBoK H HarlpaBJreHr{e ge$erroe. Tepuu.recKat

o6pa6oxa orJruBor. Oco6enHocrr4 TexHoJrorHH H3roronreHr4-s orJr[rBoK JrHTbeM B

KoKHJrb, rroA AaBneHHeM, rroA HH3KHM AaBneHr4eM. MexaHr,rsarJnfl.H

aBToMarH3arIHfl npoqeccoB 3ELTTHBKH r4 I43BneqeHr4g oTJILIBoK H3 $oprur.

TexnraqecKrre H gKoHoMr4qecKr4e rrpeArrocbrJrKr{, onpeAeJrrroqr4e euSop cnoco5a

rlpol43Bo.qcrBa orJraBox ?r3 aJrroMHHHeBbrx crrJraBoB. O6.nacru npHMeHeHHs

pa3rl4qHbrx croco6oB Jrr4Tbr.

Mueruaeeorc cnilarw. llponnuruJreHHbre MapKr4 ,rrarefisnrx

4e$oplrupyeMbrx crrrraBoB, rrx cocraB, ocHoBHhre " $r,rsrarco-MexaHr{rrecKue ,1

nr.rrefinrre cnoficrea, odnacru npHMeHeHH.f,. lle.{H AJrs rrJraBKr4 MarHH€Bbrx

crIJIaBoB. Oco6ennocru TexHonofaa rIJIaBKrr MafHHeBbIX c[JraBoB. @mocri.
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PafruirrpoBaHrre H nroguSxqnpoBaHue. Mepu p.nfl rlpeAorBpalrleHnf, ropeHia"tl

crrJraBoB. IIurue B p€L3oBbre $opurr. XaparrepHQT:rtKa $opnloroqHblx kr

crepxHeBbrx cnaecefi. Oco6ennocrn JII4THHKoBbIX cl{creM. Ocobesnocrl4

TexHoJror vrvr 3aJrvrBna ft oprrn. Koeruu .rafiHnltosoro rxrla. IlpuveueHue 3epHHcrbIX

Sralsrpon rr BaKyyMa. llpra6tirrkt, lrx pacnolroxeni4e I4 pasMeprr. HarpaBJIellHaE

Kpr4cTaJrnH3NJWfl. XorioaulbHuKn. Jlume MeroAoM [OCJIENOBATCJIbHOI4

Kpgcran[r43ar{r{r4. llpr.rueneHr{e KpI4craJInH3aIIHH IroA AaBneHHev. Oco6eHxocra

euduerra, or{HcrKH H odpy6ru orJrHBoK. OcoSennocrlr rexHoJrorur{ JIr{Tbr B

KSKHJI6, rro.q AaBneHlreM, rroA HH3KI4M AaBneHneu. Konrponb KaqecrBa orJIHBoK.

Irlcnpas.nenne Ee$erroe. Xrzir,iN.{ecnafl. H TepMlliqecKa.f, o6pa6orna orJIHBoK.

TexHraro-gKonoMr4qecKue ripeArlocblnKl4, onpeAeJlf,rolr{He nslSop cnocoSa

np oH3BoAcTBa oTJIi'lBOK lI3 Maf HI,IeBbrx cfIrIaBoB.

crrJraBoB, Hx ceoficrBa rr oSvacr.u rIpHMeHeHar. lleuu 4n'a

crrJraBoB. Oco6engocrrr rexHoJIorI4H TIJIaBKI'I, pa$uHlrpoBaHHt

rvro4rasraqnpoBaHus. Ir,rrre B pasoBbre $opunr. Xaparrepucrl4Ka $opntoeoqr{blx I'I

crepxneBbrx Marepr4aJroB. Oco6ennocrla JIIiITHI{KoBEIX cucreM. Oco6eHHoor}l

Medruwe cnilq7bt. IlpolauruJreHHbre MapKI4 lprrefinrrx ra 4e$opvrupyeMbrx

NJIABKH MENI{ H M€NHbIX

rexHoJrornr rrrT:lfl.. llpr4rraeneune 3epuprcrblx SranrrpoB B BaKyyvre. llpra1all.u, vx

pacIIonox{eHHe pa3Mepbl. llpnueneHrae XONONHJIbHI4KOB. Oco6essocru

err6Nerra, oqflcrrcr,r ra o5py6rg. OcodeHHocru TexHoJIorHH I43rororreHla,s orJII{BoK

IIO BbUIaBI.fleMbIM MO,{€JI{M; B KOKHJIb, IIOA

cnocodou. llpr,rvreHeHue xlrAroft IIrraMIloBKrr.

H3 METHbIX CIIJIABOB JII,ITbEM

AaBJTeHHeM H qenrpoSextHblM

Konrpolr KaqecrBa orJrr{BoK. I{cupasreHae 4e$eKToB :anaprofi u nponun<ofi.

Hut<aneane cnryanal. llponasurrJreHHbre MapKFI rurefinrrx ra 4e$opMupyeMbrx

HHKeJreBbrx crrJ{aBoB, r4x ceoficrea kr o6riacrn npHMeHeHH.s. llpunilulli

nerr4poBaHr4.s cnJraBoB. XapouporrHble HHKeJIeBbIe crIJIaBbI. lIe.{E AJl{ IIJIaBKI4

c[JraBoB. Texnonoruq rrJraBKH, pa$ranlrpoBaHl4ll n wro4uQlrl{I{poBaHl4-fl ocHoBHbIX

rpyrrrl HHKeJreBbrx c[JraBoB. Jllmre B pa3oBble $opuu. Oco6eHHocrI,I TexHoJIorI{H

JrHTbs. Xaparcrepucrr4Ka' SoprvroeoqHblx vr crepx{HeBblx cuecefi. Mepu EIo

ycrpanenuro npxrapa. Oco6esHocru 3aJiHBKH $op*. llpuueneHl4e 3epnncrbrx
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B pa3oBbre

JII4THHKOBbIX

Xaparrepr4crl{Ka

PacronoxeHr{ecr{cTeM.

Oco6enirocrr4

lilcnoxrgoBaHr4e

Qumrpon H BaKyyMa. Ilpa6urrn) Hx pacnono)Ker{r{e }r pa3Meprr. llpuueHeHrir€

xoJIo.q?rnbHHKoB. Oco6eunocru TexHoJrorHH err6unKra rlopvr, o6py6xu H orrucrKu

orJIHBoK. Kourpom orJrHBoK u r4crpaBneHue 4e$exroe. Tepnroo6paSorxa

orrIHBoK. Oco6engocrl{ TexHoJrorHI{ I{3roroBJIeHHf orJrHBoK Jrr{TbeM

Bbr[traB[.seMbrM MoAeJrflM, rro MeroAy llloy, B KoKr4JrH.

Tumaruoeorc cnilunbt. rlpouuIrrJleHHbre MapKr4 nlrrefiHrix

4e$opvrupyeMbrx crrJraBoB, r,rx cocrar, cnoficrBa H o6.uacru npuMeHenus. lIe'ryr

AJI-'I nJIaBKH TyfOrrnaBKHX CfrJraBOB, AyfOBbIe, HHAyKTIHOHHbTe H rrJraSMeHHEre.

Texnonora;r ruraBKia rumefinbrx E geSopnrupyeMbrx cnJraBoB. Ocodennocru JrHTE-s

Sopruu. $opuonoqHbrx cuecefi.

vr pa3Mep npa6rrnefi.

qeutpo6exnofi cuJrbr. Oco6ensocru oxJlalr.qeHr4lr orJrHBoK B Soprrae, err6ueKra

6op* H crepNnefi H olurcrKn otrfi"or. L1cupaeneHr4e 4e$er<ron orJrHBoK

aproHHo-Ayroeoft :anaprofi. Oco6eHHocrr{ TexHoirofr4r4 raTb.fl THTaHoBETx

c[JIaBoB rlo Bbll]naBr.rreMbrM MoAen-aM Ia e o6onoqKoBbre $opnru. Tyronlanr<Ne

Mer€uirlbl vr crrJraBbr. @Esraxo-xuMr4qecKne vr rexHoJroruqecKHe ceoficrea.

Oco6egHocru TexHoJrorr4r,r [JraBKH I{ JIHTb.g. ,

Ituut<oewe cnJta6u. llponaurrrJreHHbre MapKH crrJraBoB, r4x cocrae. Ceoficrea

a o6lacrl4 [pI4MeHeHas. Ie.{H'IJI-I IJIaBKI4 crrJraBoe. OcoderrHocru TexHoJiorHH

[raBKH, pa$unr'rpoBankrs. N rrao4ra$HrlnpoBaHras. TexnoJrorr.rs rnTb.rr B KoKHJrb r{

noA AaBneHHeM. Oco6esnocru JrHTHr4KoBFrx cucreM. llpudrrnu WX

14

w

pacronoxeHue. Oco6ennocrlr o6pesrcu u o6py6r?r orJrr4BoK.
j , i

EnazopodHue MemilJutbr u crutaau Hu u*x ocHo6e. Cocran, csoficrea

oSracrn npuMeHeHus. lle,aw Ans nnaBra. OcoSeHHocrH TexHoJrofrdu rrJraBKr4

pa$uur,rpoBaHr{fl. Oco6ennocru TexHoJrorr4u JrrlTb.fl rro BbrrrJIaBJUreMbrM MoAenrM.

Jfumoe cJtumKog tB cnilflqoB uqemHwx MeynililJton. Jfumoii oJTHTKoB B

rr3JIo)KHHIIbI. Texnoriorus JrHTb{. Cuasrra, BopoHKr4. Crpyrrypa u nJrorHocrb

cJII4TKoB I4 3aroroeorc (rpyrKoB, rpy6, npoclrnefi x uoroc) ra: aJrroMr{HtreBbrx,

MarHIleBbIX, MeAHbrx, Hr4KeJreBbrx H TyrorrJraBKHX crrnaBoB. Iurre cnHTKoB

HelpepbIBHbIM MeroAoM. llpuHqan JIr{Tbfl. KprEcrarna3aropbr. Jlnrefturre
'  - ,



MaruHHbI. 3arononaepHoarr{ HerrpepblBHoro JrHTb.rr. flydxna u Sopura nyHKi{ H

BrE.flHue nyHKH Ha crpyKTypy H KaqecrBo cJrHTKa H 3aroroBoK. flpiaurauu

flopl4crocrl4 CJII{TKoB. Illupraua 4eyx$a:nofi o6lacru B cnHTKe H Brr4flHr4e

cKopocrlz JIHTb.f, Ha sry xaparTepucrnKy. Teprua.recKae Hartp.sxeHxr H TperruHbr B

cJIHTKax. Jftareaqar B cJrI4TKax HenpepbrBHoro JrHTb.fl. Oxucnrre rrJreHbr B cJrHTKe.

HcuomsoBaHue tpumrpoe npu nl4Tbe. Jlurre B uarnursrrfi Kpr4craJrnrl3arop.

oco6enHocrl4 HerrpepblBHoro JIHTb-fl cJTHTKoB H 3aroroBoK H3 EurroMr{HueBbrx"

MarHHeBbIX, Hr{KeJIeBhrx, I{HHKOBbTX, MeAHbrx crrJraBOB H cnJIaBOB TyfOUraBKr,rX E

dnaropo4nrrx MerarIJIoB. Jftaue rro MeroAy Crenanosa. Jftarue MeroAoM

BaKyyMHOfO BCaCbrBaHr4rr. ocoSeHsocrH TexHonofHH. coeN,reueHHbre Mero.rlbr

Irvtrbfl H npolll4rru" MexaHkrHecKas. H TepMnrrecKaq odpa6orxa cJrr4TKoB H Ap.

3afoToBoK.
.?

4. O6opyaoBaxne lurefinsrx qexoB

Knaccu$r4Kar{r.rtr o6opy4oeaHnfl, lrarefisrrx qexoB. Tnru lsrefruorc

MarrrnHbr. Pa6o.rxeo6opy4oeaHrrfl. OcnoeHrre sJreMeHTbt rexHoJrorpr.reckofi

lpoqeccEr nurefintrx Marrr"jl.rH ra rpe6oeaHr4.tr K Hr4M.

llpeccoerre SopvroeoqHbre Marrrr4Hbr. Cs.f,sr

$opruonoqHofi cMeca H c)KI{MarorIIHMH Harrp.flxeHrlflMn, ypaBHeHHtr yrrrrorHeHr4s

npeccoBaHr4eM. Pa6o.{Hfi npoqecc npeccoBbrx MarrrHH c

fr4ApaBnHr{ecKHM H sneKTpOMafHr4THbrM rrpr{BoAoM.

oco6ennocrrE frpeccoBbrx MaITIHH c HH)KHHM kt BepxHr4M

nrocxofi, npoSanurofi nlurofi, c 4raaSparnlesnofi H

f o JIOBKaMH, pbMalKHhIe IIp ecc oBble MaIII?IHbr.

Pacqer ocHoBHbIX napaMerpoB npeccoBoro MexaHI43Ma. BrrcorcocKollocrHoe

npeccoBaHr{e. Bcrp-axllealorrlue

yrrnorHflrorrlerc so:4eficrsnx Ha

SopvronoqHbre MAIIIHHbI. Xapaxrep

rlopuoeor{Hyro cMecb rrpa yrrJrorHeHHH

Bcrp.flxHBaHHeM. VpanHe.Hrae Bcrp.[xHBannfl, pa6ora BCTpflXT4BAHT4A.

KnaccraSvr:rarJnfl BcrpsxHBaIoqHX MexaHa3MoB rro xapaKTepy pa6overo rrpoqecca
n -

MelKAy yrrnoTHeHr4eM

- frHeBMaTHr{ecKr{M,

KoucrpyxrHBHbre

IlpeccoBaHl{eM, c

MHororrJrynxepHofi



Bo BcrpflxlaBaloqeM rlr{nr{HApe ra rro crer]eHu aMoprr{3arluu y.qapoB. Pa6oqnfi

IIpoqecc IrHeBMaTHqecKofo BcTpfxHBaroqefo NrexanrasN{'a: HHAr4KaTopHEre

Ar{arpaMMbr H krx aHalrvr3 O6rqas MeroIHKa pacrrera Bcrptrxr4Ba}oulero MexaHH3Ma.

Pa6o.ruft rrpo{ecc Bcrpf,xxBa}olqero MexaHI{3Ma c rroJrHofi aiuoprnsarlnefi yAapoB

B pe)KHMe qr4cTofo BcTpflxHBa}Iwfi H BcTpsxHBaFlldfl, c oAHoBpeMeHHbrM

npeccoBaHHeM. OcoSennocrr{ KoMrIoHoBKrl Bcrp.rixuBarorrIHX

MaITIHH. Mero4rr ylpaBneHrlur Bcrp.sxHBaIoriIHMIl MaIlHHaMr4.

$oprraoeorIHbIX

Knaccu$HKarlufl $opvrosoqHblx MaIITHH no cnocody lrsenerreHr4f MoAeJiH r.{3

$opuu, aHaJIH3a srHX cnocoSos. Oco6enHocru KoMrroHoBKH npeccoBbrx kr

npeccoBo-Bcrp.f,xl4Baroil{Hx MexaHH3MoB c pa3nnqHbrM cnocoSou H3BJreqeHH.rr

ltrOlelefi.

llecr<o4yBHbre MarrruHbr H fiecKocrpeJrbHble Mar]ruHbr. Pasrn.rue grr4x MarrrHH.
.f

Oco6ennocrn npoqecca ynnorHeHrad recxoAyBHbrM cnoco6ou. Ana-nurH.{ecKrafi

pacqer pa6ouero rrpo{ecca necKoAyBHofi ir,rarur4Hrr: pacqerHa-f, cxeiua, npoqeec B

necKoAyBHoM pe3epByape, lrpoqecc B TexHoJrorr,rqecxofi eMKocrtrr, . pacqer

ocHoBHbIX napaMerpoB MexaHu3Ma. KoucrpyrcrrdBHhre ocodensocru recKoAyBHbrx

KJIarIaHoB. KoHcrpyKIIHH rlecKoAyBHrrx SopruoBoqHbrx r,r.crepxHeBbrx MarrrlrH.

I4vrnynrcnsrff npoqecc ynnorHeHHr nurefinrrx ,hop*. Pasnonra4Hocrr{

[poqecca: HH3Kofo 4aerenia.k, BblcoKofo AaBneHHq, ra3or'iMnynbcHrtfr upoqecc.

<<Xecrrcufi > u <<u.srrcrzfi >> HMnynbc. Texnoro ruqecKrir e B o3MolKHo crrr r4Mrrynb cHo ro

npoqecca, ero HeAocrarKn. Kranansr HMnyJrbcabrx Marrrntr{. I,IunylncNo-

rpeccoBblfi npoqecc yrnorHeHu.a. llecrco4yeHo-r{MnynbcHo-npeccosHfi ripoqecc

yI]noTHeHH.f,.

OopvronoqHbre Marrrr4Hbr AJrr H3roroBJreHr{q 6esonoqHofi uapHofr, cronoen+fi

BepruKaJlrnofi Hn?I ropu3ouTaJlbHofi $oprrarr. OcnoeHrre rpe6oBa*:afr K rrpoqeccy

ynnorHeHu-rr H npoquocrfi Soprr,lu. Oco6eHHocra KoMroHoBKr4 MarrrHH.

CrepxneBbre Marxkrnbr AIrfl rlpoueccoB nonyqeHatr crepxsefi rro ropflqr{M r4

xonoAHhIM xrqrarcana/xnaccn$raKalll4.t crepxneBbrx Marrrr4H rro cnoco6y

H3roroBJIeHH.x crep)KH-s B ropxuefi v xono4Hofi ocHacrrce. OcodeHuooru

Sopnruporia;nnfl kr orBepx(AeHl4f, crepxuefi. KounoHoBKa H KHHeMarr4Ka
4 4
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cTepxHeBbIX

reMrleparypbl

f,ri{HKrl.

Marrrr{H. ocnoeHrre cloco6rr HarpeBa rr peI.ynl4poBarl?Ifr

ocHacTKlI. CnoCO6rr IlonyqeHl,Ig Xarann:arOpa H I4X noAar{a B

O6opy4oBaHl4e Ant [pI{roToBJIeHI{.fl Sopl'loeoIIHbIX H cTepXHeBbIX cMecefi'

KnaCCUSTZKaIIIIS CMeCHT€nefi: KaTKOBbIe, JIOilaCTHEIe' IIIHeKOBbIe, CMeCHTeJII{

lepuoAl4t{ecKoro I{ HerrpepblBHoro AeficTBHs. Pa6o'{ue npoqeccbl cMecHTeIIefi 0

fopH3oHTaJrbHoft kr BepTflKaJrbHofi ocblo BpalqeHH,tr KaTKOB' JIOIIaTOqHbIX'

rrrHeKoBbIX BIdxpeBbIX 14 BuSpaI{I4oHHbIX cMecHTeIIefi. Oco6ennocr6 pa6cru

cMecr.rTeJrefi HerrpepbrBHofo AeftaTBkIfr: cABOeHHbIe derynlt 14 Sapa6anurte

cMecHTeJIra. Pac-{er MoTqHocTI4, |JIABHO|O TIPHBOAA CMEIIIHBAIOIqHX OEryHOB.

flnaprznsgbre nerrr4. Knaccu$:aKapfr, rleqefi. Koucrpyxllr4s orpa)KareJlbHblx H

THfeJIbHbIX lieqefi. .{yroerre }I HHAyKIIHoHH6IS IerIH. Pa6o'{uff IdUKn IIJIaBHJI6H6IX
,t

|ieqefi. TercruqecKHe xapaKTepHcraKz reqefi. O6opy4oBaHl4e Anfl' sarrrrBKu SopM.

Tuurr KoBrxeft. KrraccrESr4Kar{r{s 3uuruBorIHbIX ycraHoBoK rlo cnoco6y BbIAaqI4

MeTaJIJIa. Pa6o.{ufi ilpoljecc 3aII,IBOqHO|O KOBI]IA C IIOBOPOTHbIM MCXAHI43MOM H

rrHeBMarI,rqecKHM ycrpoftcrBoM BbrrecHeHus MeraJIJIa I43 KoBIrIa. Pac'{ee

ocHoBHbIX nap aMeTpoB 3€UII{BoIIHIIX y cTaHoBOn.,{osupyrcIqne y cTaHoBKI4 "

OSopyaoBanr4e Axs nsrdusrul H or{I4crKH Jr:aT:'lfl'. Srcqeurpl4KoBbie'

HHeprlr4oHHbre 14 yAapHbre BbrSuBHbIe pelxerK?I: oco6eHHocru rlpoqecca elt6unxia,

pa6o.ruft rpoqecc? pacqer rrapaMerpoB orITI{MaJIbHoro pexl{Ma. YcranoeKa [nfl'

errd'sr' MeroAoM ilporxxBanH.fl. VcraHoBKr4 4lx errSnBKH G rrcrroJrb3oBaHr{eM

BaKyyMHpoBaHHs. O6lenryas BaKyyMHafl BbI6HBKa. Brt6IaBra MeTo,4OM raryyvrHo*

ilporrr{BKu. fia4paBJir{qecKHe ycTaHoBKI4 Anf, err6Hslfla cTepxHefi, ocoSeHuocTi4

pa$O.{ero IIpOqeCCa, pagqeT oCHOBHrIX rIapaMeTpOB. {pOben'reTHbre OrII4cTHbIe

MarrrHHbI: ocoSenuocru Apodevrelrofi OIIHcTKI4, IpI4HIII4II AeftcrelI-fl

Apo6euerHofo KoJIeca, pacqeT pa6ouero rrpoqecca, T141161 4po6euerurtx

anlaparoB r{ KoMnoHoBKH Marrrr4H. O.{ucrHrre Apo6eMerubre ycraHoBKtr rvlIra (ABa

O.IIHOM>) (Tpr4 B OAHOM)). |.{racrorrre pT JIEHTOIIHbIC TI}IJIbI.

Pa6o.rufi rpoqeccfu4pouecrocrpyfrxrte

ycTaHoBoK.

ycraHoBKll. O6py6nue rpeccbr.
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Maruprnrr Jrr4Tb-rr rroA AaBneHr{eM. Oco6ennocrH vr ocHoBHbIe [apaMerpbl

[poqecca Jrkrrbfl noA AaBneHr4eM. OcnoeHrre KoHcrpyKTHBHbIe ranbl Mai]IHH Itkrrbfl'

rroA AaBneHHeM. Marusnrr c BepruKaJlurofi H ropl43oHTutrlbHofi xoloAsofi raltepofi

npeccoBa14fl\ c, ropa.refi xauepoft [peccoBaHux. Pa6ovufi npoqecc MeXaHH3Ma

npeCCOBaHI4s MaIIII4H6I JII4Tbt noA AaBneHHeM. [nwawnIXa aKKyMyn-fiTOpHOrO

rrpaBo.4a MexaHH3Ma rrpeccoBaung.6e: uynrrnnJll4Karopa u c Mynbrl4nnuKaropoM.

Cnoco6rr v ycrpoficrBa BKJrroqeHHfl Mynbrurlnl{Karopa. Tnnrr H KHHeTI{Ka

3alr4paaqr4x MexaHH3MoB. Pacqer ocHoBHbIX fiapaMerpoB MarrIHH rII4Tbx rioA

raBJreHr,reu. KorunoHoBKa MarrrHH JIHTbfl no.{ AaBJIeHHeM us ynlrSuIlHpoBaHHEIX

y3noB.

Maruunrr Ans nHTbfl B KoKplJrb. OcnoeHrre rl4rlbr rornlefi 14 ycraHoBoK.

Kxneuaruxa oAHofIo3lrqEoHHbIX H MHO|OTTO3HTIHOHHbIX KOKHJIbHbIX MaIrrHH.

Pacqer ocHoBHbIX napaMerpoB .tp""oiu c6oprra ra pa:6opK?I KoKI4JI-{.

Maruunrr Ans JrHTbf noA HH3KI4M AaBneHIreM, Ocnoesrre napaMerpbl

rpoqecca. Pa6oqiafi rrpoqecc MaIrHHbI.

Pacqer ocHoBHbrx napaMerpoB MaIrrHHbI c yqeroM H3MeHeHI4-{ ypoBHr

MeraJIJIa B KoBI[e B npoqecce ee pa6orrr'

I]eHrpo6exrHbre Maqlr{Hbr. KoncrpyrruBHble rxrrbl MaIrrIlH An-fl rHTb.lI rI{JIb3 14

rpy6: co craqnonapuofi H cMeHHbIMH i43nox{HHIIaMH,'oAHono3I4III{oHHbIe H

MH ororro3grlgoHHbre Marrrr,IHbl. B rrSop rIpHBoAa BpaqeHuf, r{3JIoxHHIIbI.

Maruranlr .rlJrr ?r3roroBJreHufl o6oro.{ronrrx $opnr IE $opM* Torrnoro JrI4Tbs.

Oco6enuocr6 rrpoqecca @opuupo*alus. H orBepxAenus o6oro-{ru. KoncrpyKIII4s

I{ KoM;1oHoBKa MaIrrIiIH B 3aBHcHMocrI4 or cuoco6a $opurzpoBaHl4fl o6oro-{KI'I.

OSopy4oBaHr{e Anfl KoHTporrf KaqecrBa orrIHBoK. TepntueecKl{e rer{I4.

Koncrpyrqurl, rIpHHrIIau Aefi c rBkrfl', pa6 ouraft rrp oqe cc.

5. MexauHgaIIHtI H aBTOMATH3AIIHff .rrurefiHOlo IIpOH3BOACTBS

AeroN,Iarlrsuponanurrfr rrprrBoA

3nerrprauecKne, rIHeBMarHqecKI4e H

.nrareEHux MaIxHH-aBToMaroB.

fHApaBnHrIecKHe HC[IOJIHHTeJIbHbIe,
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pacnpeAeJrr4TeJrbHbre vr ynpaBJurroql4e ycrpoficrBa npHBoAoB. PerynupoBaHl{e

cKopocrr{ r4 pa3BaBaeMbrx ycuttuit. r{unavrnna rrpnBoAoe. Brr6op runa ilpI,IBoAa B

coorBercrBriu c uarpyso.ruofi xapaKTeplacu.rxofi H ocoSenuocrfiMl4 paSoru

aBToMaruqecrofi MarrruHbr. KoaSSHIII{eHTII rloJle3Horo 4eficrsua ?1

HcrroJrb3oBaHvrfl. ycraHoBJreHHbrx r,rou]nocrefi. cuocoou rroBbrrxeHas. z]F.a'cle]F.uil

STHX rroKa3arerrafi. 
""rreMbl 

aBToMarl4qecKoro KoHTpons: Ha3HaqeHHe cHcreM,

crpyKTypHar cxeMa H Synrquu oJreMeHToB. llpxrvrue kt KocBeHHbIe cxoco6r:

KoHrpon.s. TpeSonaHras ISO 9000 K aBroMarr4trecKoMy KoHrpoJrro H rrpl,IMepbr vrx

peaJrr43arluu B JruTeftsou [pon3BoAcrBe.

Cucrettrr aBToMarrlqecKoro ylpaBneHlur rexHoJrorHqecKHMH rlpoqeccaMll.

flpauqnntr ylpaBneHnrr: xecrKoe, rro Bo3MyrrleHr4ro tt orKJIoHeHI4ro.

Crpyxrypnrre cxeMbr H Hx aH€LJrH3. lI-, III4- 14 lll{fi-cnocodrr yirpaBJIeHI4s.

llporpavrMHoe ynpaBneHue. IluSpo"ot ynpaBneHue. YnpaBnslolr{i4e 3BM, cxeMbl

H0rroJrb3oBaHldfr B pexprMe coBeTqHKa I4 npfMofo ynpaBIIeHI4t.

AeroMaruqecKoe ynpaBJIeHHe MHorooreparIlroHHErMH niarefinrrvru

Marrrr4HaMr4-aBToMaraMu. Mero.uu orllrcaHll.tt 'odrema aBToMarH3aIII4H:

crpyKTypna.E cxeMa MHoroorrepal;I{oHnoro rrpoqeoca, KoncrpyKTI4BHo-

TexHoJrorr4r{ecKaq H &V+gtt"oH€}JibHaf cxeMbr, rlr{KnorpaMMa H TaKTorpaMMa,

rorri.lecKr4e ycJroBr4rr, oupe46nxlorrlue 3aAaHHyro [ocneAoBareJlbHocrr pa6oru

MexaHH3MoB H 3arriaTHbre 6norHponrn.

Ocnoenr [poeKTr{poBaHur errcoxoe$$errueurrx aBToMarr{r{GcKI4x rinrefiHrrx

MarrrHH u ttunwit.llpunqunbf rroBblrueunfl npoH3BoAlITeJIbHocrH aBToMaruqeoKldx

MarrrHH: ranrencra$yrKar\Hfl rrpoueccoB; coBMerrIeHHe BIITIoJIHeHI/uI orrepaqaft eo

BpeMeHr4, pac[peAeJreHue BbrrroJrHenu.x ortepa4uit ilpoqecca B npocrpaHcre€ H

coBMeIrIeHtIe HX BrITIOJIHeHH.a BO BpeMeHH, r4CnOJIbsOBaHHe MHOIOMeCTUOft

ocHacrxr,r. MaruHHbr-aBToMarbI Al4cKperHoro Aeficrexg. Opraun3alJ^vrfl

BbrrroJrHeHur MHoroonepaqraoHxoro . B ilpocrpaHcrBe H BpeMeHH. OAno- H

MHO|OTIO3I4IIHOHHbIe H qeJIHOqHhIe aBTOMarbI, HX aHa[H3 C nOSHiIiAfi

rrpor43BoAnTeJrbHocru, HaAexHocrrl H KaqecrBa npon3BoAnuofi ilpoAyKIIi4H.

MnoronoroqHbre uarusHu. Maruunrr-aBToMarbl HenpepblBHoro geitczvut.
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AetoN,Iar?IalecK'Ie JIHHI{H: cTPYKTYPHrIE H KOMIIOHOBOqHbIE PET]EHH,fl'

TpaHcrroprHbre clrcreMbr xranufi. Mo4ynrntrft TIpHHIIHTI KoMrIoHoBKI4 ttuttu#.

Cucrevrr ylpaBneHl4s.

fs6roe aBroMarI{3HpoBaHHoe npou3BoAcrBo (fAlI) OTJIHBOK KAK

B rare*r+ottilepcrleKTl4BH0e HaItpaBneHHe pa3BI4TA-fl aBTOMaTH3agIII4

rrpoq3Bo,qcrBe. Gcodessocrn fAf:, upobxevru H HaEpaBJIeHHr rix pa3peirleHl4s.

Mero,4rr H apeAcrBa co3AaHH-s |AII orJII{BoK: oco6ennocua rexncJlorup{ kl

ocHacrKr4, TexHoJrorr4lrecKofi xo4roroBKl4, aBToMarurlecKafl 3aMeHa ooHacrKt{ I4

rrepecrpofr<a rercloJrorurrecK?rx pexllMoB rIpI4 qacroM rlepexoAe Ha H3roroBJIeHIre

noeoii 11aprr4g GTJTHBoK. llparueprr aBToMarH3aII?IH rlpon3Bo,4crBa orJII'{BoK B

p a3oBbrx rrecqaHbrx $ op vrax ra cneIII4uLnbHbrMIa cno c od ana kr JtlaTbfl'.

lloro.{Hrre MexaHr{3r{poBaHHbre I4 r{acrl4qHo aBToMarH3xpoBaHHbIe nHTeHHEIe
. l _

IrHH?rvr. Cocrae noro.{Hofi IrH:c{uLr. TpaHcxoprHble ci4creMbl IIoroi{HbIX JII{HHH:

fopH3oHTaJIbHO-3aMKlryTbie reJIe)KeqHble HerrpepslBHo ABI{X{ytilHeot p1

ilynbcprpyro;{He r<onaefieprr. Henpeprmuo ABHx{yrIHec-s H ToJrKaIoIrdI4e

rroABecHhre rcoueefiepbr, ponbraHroBble rpaHcrloprHbie cr4creMbl. OcHoeHl:e BHAbI

cB_rr3H TexHoJlc)rHqecKofo yqacTKa c HeIIpep5IBHbIM H liynbcllpylolllHM

roHeefiepona. Tranoerre roror{Hbre trnnkrtr $opuonru, 3aJIr{BKI4, nubraerra,

?r3fOTOBJIeHHfl crepxnefi) JIrITbs. B KOKI4JIb H IIOA !&BJIeHH€M;

AeroN{ar4qecKr,re nI{TefiHbre JTIIHHII (ouovHrre H 6esonor{Hble). Cocrae

aBToMar6qecKr4x l;arefisrrx Nuauit, "lurefi:lue lt:alr'r4u c (xecrKofi> w

<<rra6xofi>> cB,s3bro, 3aMKHyrbre fl pa3oMKxyrble JIr{HHI4, oAHonororlHble H

MHoforloroqHble JIHHIaI{. Pac.{er [poI43Bo.4I4TeJIbHocr?t- ?t HaAextHocru E?IH14I4 tIo

coorBercrBvlorrlgM rroKa3areJr.sM ee cocraBHblx 3JIeMeHroe. Oco6eHHocru eslGopa

TexHoJIOfHqecKoro nporfecca, peaJlll3yeMofo Ha aBToMaTHqecKHX IM}]HEX'

Oca$eHnocrr4 rrocrpoeHrur rexHorlor?Irlecroro npoqecca, KoMTIOHOBKH 14

KoHcrpyKrIrH rru:evtfr. Ans MaccoBoro, cepufinoro H MenKoceprafinoro

npou3BoAcrBa orirnBoK, cttoco6tr asroMarl4qecKoft cvrenrr ocHacrKu Ha Elrt:.?rrx,

Arrouarr43apfl rrpoqecca.cMecerrpl4roroBJreHa.fl. Cocras ouepaqllfi H Tzrnoaafl'

cxeMa cgcrekrbr cerecenpxroroBneHl4rl. AeroN{arvr3arJnfl, rlpoqecaa cMeruIzBaHafl :
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OTPAOOTAHHSH

H3roroBJreHuf, pa3oBbrx necr{aHbrx c!op*. AeroNaarn3aqn-t{ [poqecca Sopuoexra:

6a:oerrx rrpoqeccoB yrIJIorHeHH.t, ynpaBneHzs rlpoqeccoM

Oco6esnocTu Itogcrpyrcqafi Sopuoeor{Hblx, oAHoIIo3I4IIHoHH5IX,

C.IIBOEHHbIX I{EJIHOqHbIX H MHO|ONO3I{I{HOHHbIX

KapycenbHofo ra nnrefinoro rHrIoB, aBToMaroB Ang

{popMoBor{HbIX

$op*.

onoK I{ oxJIa)KAeHr{e oTnr4,RKH B

KOMA.

AeroN,Iarll3aIIIdf ocHoBHbIX

aBTOMaTHqeCKOe ylpaBneHHe cMecI4TeJLgMH rIepHOAI,IqeCKOfO

4eficraux, aBToMarn.{ecxufi KoHTponb ceoftcre I4cxoAHbIX

roroeoft cMecu, aBToMarI43aUHf npoqecca oxra)KAeHl4q

H3fOTOBJIEHWfl

r,r HerrpepblBHofo

KOMfIOHEHTOB H

$oprrroso.{Hofi cMecu. AeroN{arLI3aIII{fl ocHoBHbIX onepaqn* rrpoqecca

yrrJroTHeHHfl.

rreJIHoqHblx,

ABTOMATOB

CIIIOIIHbIX H

6esouo.{Hbrx, rapHbrx kr crorrorrgbrx Sopvr. AeroN{arvzaL\vrfl. rlpouecca cdopra n

cKpenneHrax Sopu. TrznoBsre aBToMarr{qecKue lrvtrlrala r43roroBJreHl4f, orJII{BoK B

pa3oBbrx [ecqaHbrx oiloqHhrx ra 6esonoqHblx $opuax, e o6oro.{KoBblx $opuax n
.t

IIO BbITIJIABJIfl EMbIM MOIEJI{ M.

Aerotr,Iarn3ar\Hs, [poqecca 3aJIHBKH, oxna)KAeHus H errSxexla

Oco6essocrn nocrpoexu.fl yqacrKoB oxJIaxAeHHfl 14 srr6l4srl4 rlo AByM cxeMaM:

oxnaxAeHue orJrr4BKH B cno.{Hof Sopvre c locneAyroqefi nH6uexofi; cHaqara

oxJralKAeHI{e ornl{BKH B olo.IHofi Sopnte, 3areM orAeneHHe KoMa c orJII{BKoft or

KoMe c nocrleAyroqefi errbanKofi orruertt H3

onepaqufi npoqecca IIJIaBKI{. THnoea.tr

cKnaAax IrrHXTbI. AeroNlarngarTprr cocraBJleHi4r

H 3aB€urKlr rrrr4xrbr B nJraBr{n.FHbIe arperarbl. AeroN{ar?rca:gli's. rrpoqecca TIJIaBKUI:

cxeMa perynupoBaunr pex{r{Ma pa6orsi 4yronoft I{ HHAyKIIaonHofi DJIeKTpoleqH,

pefynupoBaHue Ayrb.f, BalpaHKr4. Aeron4arraqecrr.tft KoHTponb 14 perynl4poBaxl4e

TeMneparyphr B HHAyKur4oHHbrx reqax. Mexanugar\Hs. TpaHcrloprplpoBrtl

pacnnaBJreHHoro MeT€urJia oT nJraBr{JrbHbIX alpefaToB K 3iuu4BoqHblM ycTaHoBKaM.

AeroNrarkrcar\Hs. r{ MexaHr43aTJHfl,'rrpoqecca oSpydrra r4 oqHcrKH ortlrrBoK.

MexaHH3auwfl u aBToMarI43aIlI4{ Ha

Tuuo srre rt oroqHbl e lrnllklkr orl ?IcrKH JIpITbfl .
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6. TexHuxa 6esonacuocrl{, yryqureHlre caul{Tapuo-rurueHprr{ecl<E{x

ycrowrfi . Oxpana onpylmaEoulefi cpe4rr

Xaparcmepucmu*a ycnoeuil mpyda e numeilubtx rlexax. Baxsefiruue Saxropbl,

BJrr{f,rorrlHe Ha ycnoBHfl TpyAa B nrarefinrrx qexax. ocnosHrre HcroqHEKH

3arpf,3HeHrafi. llpegeJrbHo AorrycrprMbre KoHrleHTparlkrvr rrbrJrr4, ra3oB u pa3nnrrHErx

a^epo:orefi B npoa3BoAcrBeHHbIX rIoMeIIIeHHsx nrarefinux qexoB. Hopuu

ocBelqeuHo cru, TeMrrep arypbl, [p eAeJrbHo,qolycrxMufi uryilt.

B onp o c ut tnexHuKr/t 5 es onac uo cmu I nnaruJt bH btx o m d en euuax. Tpe6on a*rre

rrpoMbrrlnennofi caurTapvrr4, rrpeAbrBn.geMbre K

O.{acrKaNaI,I .IIo)KI4raHI4e BaroaHoqHbIX fa3oB.

xapaKTeplaerlalrla BeHTHJrsrIr4oHHhrx ycrpoficrs

Texnulca 6egouacnocrr{ rrplr sxcltnyararJkrr BbrcoKor{acrorHblx HHAyKrIHoHHbrx

sJleKTporreqefi. TpeSoeauur rexnrar<IE 6esouacHocrr.r npr4 BbrrrycKe vt 3zrJrr4BK€

MeraJrJra, a raKxe npH oSpa6orre )KHAKofo MerairJra pa3nnrrHbrMn rrpucaAraMr4.

Texnrana 6eeonacHocru rrpu nporr3BoAcrBe rIBerHbIX MeraJrJroB H crrJraBon: Meprr

desouacHocru npra pa6ore c MarHI{eBbIMH crIJIaBaMr{.

Texnura 0e3ofracHocTH rIpH rrpHMeHe}lkr?I , xon o.rIH o TB ep.4 e ro IrI HX

$opnaoeorrHbrx r4 crep)KHepbrx cuecefi ro ropxqefi ocHacme. O6ecnbrJruBaHwe ,I

asparlus nouerqenufi. Ocobenuocru TexHr4KH 6esouac*rocru npu pyvnofi

$opiraonre H npr{ rrpuMeHeHraa $opvroBoqHbrx H crepxHeBbrx MarrrHH. OcnosHrre

rpe6onaHrax rexHHKH 6esouacnocru [pr4 nrr6nexe orJrr4BoK. ,,Tpe6osauux K

HHcrpyMeHTy 14 KoHcrpyKquu o6py6:roro o6opy4onaHr4fl H ero paillroH€LnbHo€

pa3MerrleHr4e.

pa3nHrIHbIM TlrrraM BafpaHoK.

KoHcrpyrquu H TexHHqecKHe

or DJreKTpoAyroBbrx neqefi.
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