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1. Bnolnafl rracrb

4 en o Bcryrrr{TeJrbHoro gK3aMeHa rlo HalpaBJIeHLI Io

TexHoJrorkrqecKoe o6 ecue.reHl4e MarxuHocrpoureJrbHbrx

1 5.04.05 <KoncrpyKropcKo-

rrpor{3BoAcTB) - o[peAenLlTb

ypoBeHb o6rqefi rlrqHocrHofi rcynsrypu, upoQeccLroH€umnofi KoMnereHTHocrLI, Teo-

perzrrecKofi uo4roroBJreHHocru, ycraHoBurrb ruy6zny npo$ecczoHuurbHbrx zuauutrt,

ypoBeHb rroAroroBJreHHocrlr rrocryrraroulero B Marvcrparypy K caMocro.qremHofi

HayqHo-nccJreAoBarenrcrofi AerreJrbHocrll s o6racrr4 Teopuu u [paKTI4KkT rIpoeKTI4-

poBaHr4r pexyrlefo vHcTpyMeHTa, cTaHKoB, KoMrrneKTyroqux arpefaToB z 4pyrofi

TexHoJrorz.recKofi ocHacrKLl

3 ad au u BcryrrrrreJrbHoro gK3aMeHa :

- Bbrf,BLtrb ypoBeHb zrralauit o6qux rconqeuqufi [poqeccoB MexaHzrlecxofi vr

Qusuro-rexHr4rrecKofi o6pa6orKLI ;

- Bbrf,Bkrrb ypoBeHb o6rqzx sHairufi MeroAoJrorr4qecKr.rx BorrpocoB TeopkIlz

Sopvroo6pa3oBaHLrr rroBepxnocreft Aerarefi [yreM yAarreHr4fl -tacrvr Haq€ulbHoro

o6reva Marepr{aJra;

- BbrrBr4Tb yp oBeHb s:eanuir coBpeMeHnrrx un$opMarluoHHbrx rexnonorzfi :

- orrpeAeJruTb foToBHocTb cTaBuTb lI pelxaTb HayrIHo-TexHLIIIecKI4e 3a4arrv.

2. Co4bpxaHue BcryrrrrreJrbHoro 3K3aMeHa

J\b
nln

Harauenonaur.re pa3Aena (rrao4y-
ns)

Co4epxaure pa3.qena (Mogyrr)

I 3na.reHr,re MexaHzqecr<ux u (pu-
3tlKO-TeXHklqeCKI4X MeTOIOB

o6pa6orrcu B coBpeMggHoM
Marlr.rHocrpoeHulr

Ilpo6uerurr crorrrlr{e flepeA TexHoJror[efi u o6opy-

AoBaHueM coBpeMeHHoro Marrrr{HocrpoeH[r. Ocuoeusre
g4arrfi, perlaeMbre MexaHr{qecKlrMpr v (fusurco-
TgxHI,IqecKI,IMI4 Mero4aMkr, r,rx yAeJrbnrrft eec s o6qefi
TpyAoeMKocrrr rrcAenuft s Nrau[HocrpoeH]rr{ v Ha[paBne-
H.I|IL4 pa3Br4Tprfi.

O6pa6oma MareprlanoB pe3aHr{eM vr (praszro-
TexHuqecKI,IMI4 MerOAUlMr4 - OAr{H rI3 OCHOBHbTX SJTeMeHTOB
TexHonorlla coBpeMeHnoro Marrrr4HocrpoeHllt (Donloo6-

pa3yroqar poJrb cTaHKocTpoeHr.r.s B Marrrr4HocrporarenrHofi
orpacJrlr. 3na.reHr,re craHKoB Anfl rrpor,r3BoAcrBa MarrILIH.
Ocnosurre HarrpaBJreHfis. pa3Burrlr r4 BnirHefinrue AocrLI-
>Kenvrfl. craHKocrpoenvrfi. vr r,rHcrpyMeHranrnoft [poMbllrr-
JleHnocrrz no [oKa3areJr.flM TexHr4rrecKoro ypoBnfl . Conpe-
MeHHbre reHAeHrIilfi v nyrur o6ecneqenufl KoHKypeHToclo-
co6noctz craHorrHoro o6opyaoBanus. rr r4HcrpyMeHToB.
MexlynapoAHiur AlrHaMHKa pbrnKa craHKoB H rlHcrpyMeH-



TOB. MI,IOOBAJI CTDVKTYDA DA3BIITVI{ CTAHKOCTPOEHI,I.fl .

2 O6pa6orxa pe3aHfleM 3a4a.ru reopuu pe3arrlrr MeriIJIJIoB. flpeuuyqecrna
r.r HeAocrarKr.r MexaHlr.recKofi o6pa6orru pe3aH[eM rro
cpaBHeHlrro c Apyrr{Mrr MeToAaMr4.

Ocnoeurre IroHtrI,I{ [poqecca pe3aHLLt{, ero (pu:u-
rrecKfle ocHoBbr. Mexanzra [poqecca pe3annfl, cxeMbl
crpyxroo6pa3oBaHr{r, TpeHr.Ie nplr pe3aHuIa, uapocroo6-
pa3oBarrue. MetoArr Ir cpeAcrBa gKcnepLIMeHTaJIbHofo rlc-
cJreAoBaHr{rr npoqecca pe3aHr{r.

3uepreruuecr<nfi 6ananc o6pa6otru. Tentonrte,
3[eKTpHqecKI{e, MafHI{THbIe U Apyr[e tBJIeHI4t rIpLI pe3a-

nzn. Cpe4crBa cHLIXeHLIt rerlJloo6pa-:onankrfl. npur p%a-

nuz. MeroAbr lr 3a1a.rfi r,r3yrreHl,Ifl (put:uuecrzx sereul4fi

rrpr4 pe3aHI4LI"
Kore6an[s [pu pe:aHvIvl, vIX BLIArI I,I IpIHIILITIII

Bo3HrrKHoB envIs. ?IcuonrgosaHl{e HaJIo}KeHIax nu6pauufi ua

rpoqecc o6pa6otr<2.
TexnonoruqecKl,Ie cpeAbl u ux reitcrnue. O6pa-

6orrca c orpaHurreHHbrM r{crroJlb3oBaHrleM COX.
ZncrpyuenraJlbHble Marepllanbl, IIIX BI4rbI u o6na-

crlr rrpr{MeHeH[f,. BuArr u3Hoca, KpI,ITep[Iz cMeHbI rIH-

crpyrrieura n cnoco6rr [oBbrIIreHI,Is ero croftrocru.
flonsrne o croftrocru rrucrpyMeuTa; TI{[oBiuI feo-

MeTpr.FrecK a5, KapT]aIFIa lI3HOCa pa6ouux noBepxHocTeH I4H-

crpyMenTa rIpI{ MexaHr.rqecrofi o6pa6orre, ero 3aBI{clI-

Mocrb or Br,IAa o6pa6arrmaeMofo Marep[ana, o[epaIII{I4,
pexllMoB pe3aHllf,; [oHtTI4e O KpLIBbIX pI3HOCa IHCTp]MeH-
ToB rr [epuoAe croftrocru.

Kprarepuz 3aryrlJrerrl4t t4HcrpyMeHTa; LIX Ha3Haqe-

Hr4e B 3aB[CrrMOCTr.r OT B]IAa Onepar+rkrvr TlIrIa LIHCTpyMeH-

ra. Texnolor[qecKue KpLITepuv 3arynneHllfl 14 noHsrue
pa3MepHofo rl3Hoca pa3Jll{rlHbrx Bl4AoB I,IHCTpyMeHTa.

@zgv.recrue ocHoBbI rl3Harrrr{BaHvfl, umcrpyMegTa;

noHrrl{e o6 a6pazunHoM, aAfe3}IoHHoM, arz(p (py:zoHuoM Ir

oKI{cJI[TeJrbHbrx MexaH]I3Max ]I3HaIrrLIBaHrzs. O6urlft N,{e-

xaHlI3M r43HOCa ilHCTpyMeHTa; UHTeHCXBHOCTb I{3HOCa, ero

Mo.4enr,r.
Onrr.rlruaaql{f pex}IMa pe3aHl4.f,, ee MeroAbI I,I KplI-

Tepllu. Ougr,r.recxue r{ gKoHoMLIrIecKIae rpe6onauz.u K orl-

TI4MI,BaTIUU, BbITeKaIOqI{e Ir3 OAHO- Ir MHOTOI4HCTpyMeH-
ranrnofi o6pa6omra, oAHo- lI MHororpoxoAnofi o6pa6or-

KIdr "6e3rlo4ttoft" TexHonofl{rl, KoHIIefIII[u aBToMarldqe-
cKlrx JTLIHI{fi u |IIC.

flpraueneHlae 3BM 4nr err6opa orITLIMiIJIbHbrx pe-

xr4MoB pe3aHr{r.
Cn.ssr pexllMa o6pa6otru c KarlecrBoM noBepx-

HocrHoro cJlo.f,. O6pa6atsrBaeMocrb KoHcrpyKIILIoHHbrx
MarepflanoB pe3aHr,reM.

SrcueprEueHTbl B pe3arll{rI MeraJIJIoB, rzx oco6en-

HocrLI ra rpe6onanr{r K MeroAI4Ke, cpeAcreala o6ecnegeHl,It

sKcrrepuMenra. OcnonHble HepeIleHHbIe Borlpocbl e o6ra-

cTI{ TeOpUU pe3aHl{t.



I

OcHoeurre MeroAbr (cxelau) o6paSorru. Cnepx-
cKopocrHoe p$anr,re, xou6uuupoBaHHble pa6ouue npo-
rleccbr. Tpe6onanzr K pexyueMy l4HcrpyMeHry, aBToMa-
TlrrrecKlre MeToAbr KoHTponfl efo pa3Mepa, cocToflHufi vr
nacrpofira.

Pac.rerrr cun pe3aHr,r s.. I4x MeroAprKa.
a
J Pexyrqufi r.{HcrpyMenr Ponr v 3HaqeHI,Ie pexyuux rIHcrpyMeHToB B Me-

rzurroo6pa6ome.
Tranonrre garaqv LI srarlbl rlpoeKTIrpoBarr4fl pexcy-

qlrx lIHcrpyMeHToB. Cnoco6rr [poeKrLIpoBaHHs.. @yHx-

rllroHanbHo-cTpyKTypHiul MoAenb pe)Kylqero I4HcTplMeH-

Ta.
HasHa.reHze KoucrpyKTllBHo-reoMerplrrlecKvIx rra-

paMeTpoB pexyqefo LIHcrpyMeHTa B cooTBercTBIrlI c Tpe-

6osaHusl,{u [poqecca pe3aHI,Ir. Oco6euuocrrl rlpoeKTlrpo-
BAIlIIfl. pexyqux I,IHCTpyMeHTOB An.'I pa3nuqHbx BI4AOB

o6pa6otxrz. MetoArr KperIJIeHLIfl u 6a:zponauux. Easrapo-

BaHLre r,I KperrneHue pexylqrax gJleMeHron c6opnblx t4H-

crpyMeHToB. Tpe6onaurar K KoHcrpyKIILIu Kperlexno-

flpucoeAr{Hurenruoft (ropnycnofi) uac;ru IrHcrpyMeHToB
rpr,r cKopoornofi u cBepxcKopocrnoft o6pa6ome.

'' 
Cran4aprpr3arlr,rfl u cepru(praKaul{t pexyrqrrx LIH-

cTpyMeHToB.
AnropuruusaTJkrfr rpolleAyp pacqera 14 rlpoeKTl{po-

Barrlrfl. pexyuero r,rHcrpyMeHra. CAIIP pexylqero I4H-

cTpyMeHTa.

,{ouonHureJlbuhre rpe6onanz{ K LIHcrpyMeHTaM B

KpylHocepufi nou I{ aBToMarIr3I,rpoBaHHoM rlpo}I3BoAcrBe :

Ha arpeFaTHbIX cTaHKtx, .aBToMaTutIecKI{x rprlJuIflx) Ha

craHKax c qlIY, MHofoqeneBblx craHKax, fII-naoAyJItx.
Hacrpofira I4HcrpyMeHTa Ha pa3Mep Ha craHKe I4

BHe cranKa. MeroArr aBToMarl,Iqecr<oft KoppeKIIlIlI IroJIo-

xeHI,Is pexyqero I{HcrpyMeH'ia. BxoAnoft ronrpoJlb pIH-

crplueHToB. I4nctpyrvrenraJlbHoe o6ecueqeH[e pa3nuq-

Hbrx nporr3BoAcrB.
flepcner<ruBbr pa3BVTI,Is KoHcrpyKIII4LI pexylql4x

IIHCTPYMEHTOB.

4 I4nreucu$krnarJvrfl. npoqeccoB
MexaHurrecxofio6pa6orKr4' '

OcnoeHrre Ha[paBneHl{s co3Aaulrt BblcoKorlpotl3-

BoArrreJIbHbD( IrpoqeccoB pe3aH us.. @uzu'recKl{e oco6en-

HOCTr,r 14 TeXHOJTO|LIIIeCKVe rIOKa3areJII{ CKOpocTHofo }I cI4-

JIOBOTO pe3aHl{fl, TOHKO|O TOqeHI{t fi pACTATTI-IBaIJUIfl, TI4IIO-

Bbre KoHcrpyKIIrIIl lIHcrpyMeHTa, pexI,IMbI pe3aHl{t, o6ta-

crLI npr4MeHeHl{.f,.

llpoqeccrt p eg ankrfl , c o c o 6rnrlI'I KI4 H eM arLIrIecKlIMkI

vt QrEsuvecr<rairrra cxeMaMI{ o6pa6oucz - poraII}IoHHoe

(6perorqee) u nu6paquoHHoe pe3aHlle, B ToM rlllcne ynb-

TpiBByKoBoe u vrno$pe3epoBaHlle; HanorexrroJlorlrqecKue

MeroAbr o6pa6orxz.
Korra6uunpoBaHHble MeroAbr o6pa6omu pe3aHI{eM,

coBMerrlarcuee Bo3Aeficreue Ha Marepuarl cuuMaeMoro
cJror HecKoJIbKI{x (puszuecxnx u x}IMl{qecKux sr.nenuir.
PesaHue B cflelll{anbHbrx rexHororl4qecK[x cpeAax, c oile-



pexarcunM rracrr.rqecKuM AetbopMr,rpoBarrlreM (OIIJI),
HarpeBoM (reprrropesaHrae), enerrpol{exaHprqecKr.re MeroAbr
resnuftuoro pesaHLlf Id xr4MI4Ko-MexaHr.rqecKlre MeroAbI
a6pasuruoft o6pa6omn. IlepcneKrrBbr pa3Br4rrdr ron6u-
Hr4poBarrHbD( MeroAoB o6pa6omu pe3aHueM.

5 @zgraro-rexH[IqecKI,Ie Mero.Ilbr
o6pa6omra

llousrrae (pnsuro-xnN,rzqecrofi o6pa6orr<u KaK Me-
TOAa II3TOTOBJIeHLIfl AeTiInLI [yTeM CIJflTvts. C 3aTOTOBKLI
cJror MaTepuada B pe3ynbTaTe Bcex Bo3MoxHbfx BpI.4oB
nogAeftcrnr.rr rrHcrpyMenToB 14 ToM qr4cre MexaHr.rqecKflx,
TeIIJrOBbrX, SneKTpI4rIeCKlrX I;I XI,IMLTTTeCKUX B TeXHOIOT[qe-
cKrax cpeAax z ux rona6zHarluflx.

@zguro-xrzrrarz.recrufi MexaHr,r3M o6pa6orrra Kax

cpeAcTBo cHflTrrfl. c 3aroToBKLr cirofl MaTepuilra B BpIAe
crpyxKrl (uexanuuecrax o6pa6orr<a), [poAyKroB aHoAHo-
ro pacrBopeur4s (enerrporvrexaur{qecKair o6pa6orra),
gJreKTpoepo3r,roHHofo pa3pyrrreHr,rr (enerrpoepo3proHHa.fl
o6pa6orra), a raKxre [JraBJreHLre rr r4cnapeHrre MeTiIJIJIa
(nasepuax r,r eneKrpoHHo-JryrreBa-a o6pa6oma) u Apyrre
sog.{eftcrnus.

Knaccu(furaur.rf, cyrqecrByroulrx MeroAoB lpIasu-
Ko-xIayuqecroft o6pa6omu r,r reoperr4rrecKr.re [peArrocbln-
KLI CO3AaHlIg IpTIHIIUIT]ItIJIbHO HOBbIX Ha OCHOBe VCTIOJIb-

3oBaHr,Ir coBoKyrrHocrr{ I{3Becrnrrx Quev.recKrlx, xI,IMrIqe-
cKkrx lr Apyrlrx xsreHufi. flonsrze o KJracce o6pa6orrz
pe3aHpreM (MexaHzqecKoe, TerrJroBoe, gJreKTpuqecKoe, xv-
Mr{qecKoe, xona6unzponauuoe), rpy[[e, xapaKTepl,I3ylo-

uefics oflpeAeneHnrrnr SraszKo-x]IM]IqecKI4M MexaHV3MoM
pesanus. (uanpnrrrep, rrJra3MeHHo-MexaHr.rqecKas o6pa6oma
pesanueu) r.r MeroAe KouKpernoft pearusaqru onpe,ueJleu-
soft o6pa6orxH pe3aHI,IeM (nanpurr,rep, nJIa3MeHHo-
MexaHuqect<at o6pa6orKa rBepAocrrJraBHbrM I{HcrpyMeH-
rou).

6 Tvnrr MeraJrJropex(yrq[x craH-
KoB lr rax ruacczSLrnarJvrs.

Knaccz$ura\Lrfr craHKoB rro rexHoJrofrrqecKoMy
H a3HaqeH[IO, TOTIHO CTI{, CTeTIeHI{ aBTOM aT}I3 Al\VpI, TI4uA>KV[

14 KaTiIIrOft4 MeTannopexyrrlr4x cTaHKoB.
Oco6enuocru roncrpyrquft graHKoB ocHoBHbIX

fpynn.
MeroAnr<a QoprrruponaHlrf, rleHbr Ha craHKLI c yqe-

TOM I,IX KAqECTBA.

Mex4ynapoAnar craHAaprl,Isawrfl u cepnaQura-
rlr4.rr cTaHKoB lr r.rx KoMrrneKTyroqlrx. Konxypenrocuoco6-
HOCTb MeTannopexyufix cTaHKoB.

Kzneuarurca craHKoB O6pasonarue rloBepxnocrefi ua o6pa6arblBaeMblx
NETAJI'X.

Knaccu$ur arJufl rBulneHpr fi s craHKax.
KuneirrarrnqecKa-f, crpyKTypa craHKoB c MexaHI,Iqe-

cruuli I,I HeMexaHuqecK[MI4 KfiHeMarutIecKI,IMI,I cBfl3flMvr.

Cpannraremurrft anurlr3 KuHeMar[qecrofi crpyKTypbr or-
AEJIbHbD( TI4 IIOB CTAHKOB.

8 TexnonorraqecKue ocuonrr o6-
pa6omu Ha MeraJrJropexyuux
CTAHKAX PA3TI{IIHbIX TI,IIIOB

Texnonorzg v $zsuxo-xuMI4rlecKue rlpoqeccbl
y rurennfl. rracrvr HaqarbHoro o6revra MarepvaJra 3aforoB-

KIa ilpu MexaHl{rlecrofi o6pa6orKe, gJleKTpoMexaHlI{ecxoft ,



eneKTpogpo3lIoHHofi I4 na3epHoft o6pa6orre I4 ApyrLIX Me-
roAax S opuupo n anus, Aer aneir.

TexnonoruqecKat [o4foroBKa rlpoeKTl{poBaHvIfl.
craHKoB. Oopnrnporanue rpe6osauuir K cranKy Ha ocHoBe
alaJrvrca [apaMerpon o6pa6arurBaeMbrx Aerareft .

Oco6esnocru [ocrpoeHr{fl TexHoJlofkItlecKofo
lpoqecca o6pa6orr<n Ha MeraJrJropexyqnx craHKax pa3-
rllqHbrx THIroB, B TOM rII'ICJre CTaHKOB Ant HaHOTeXHOJIOIU-
-recrofi o6pa6orxn.

9 OcuosHrre graflbr rrpoeKT]Ipo-
BAIJIdfl. r{ paoqeroB cTaHoqHofo
o6opy4onanzx

Maprceruur c rleJrbro oflpeAeneuprr KouKypeHro-
cnoco6nocrrl co3AaBaeMoro craHKa rro KoMrIJIeKcy rexHLI-
Ko -gKoHoMI4rIecKr4x noragareneft .

Ocnonnrre lrrpvrrepkrkr pa6orocuoco6nocru crarl-
KOB, rrpor43BOAr4TeJrbHOCTb, HaqiIJIbHas U C rreTOM TeMrIe-

parypHbrx ge(fopuaqzft npouuocrb, ntecrKocrb, tl3Hoco-
croftrocrr, ycrofiuunocrr.

HareNnocrb crttrrKoe. O6ulae rloH.urrlt. Halex-
Hocrb napaMerpplrlecKar u lpyuxqnoHilnbHat. HaAexnoctr
B nepuoA HopMirnbHofi excunyara\vlr kr Ir3HocoBbrx orKa-
aon. PesepnfipoBaur.re.

- CocrasJreHue rexHlrqecKofo 3aAarrrrr ua paspa6or-
'?

xy iranra ila ocHoBe rexHoJlorllqecrofi noAroroBKl{ rlpo-

eKTrrpoBaHrax. Onpe4eJreHr4e ocHoBHbIx KoHcrpyKTI4BHbrx
Lr rexHoJroruqecKlrx fiapaMerpon. Mero4rr $opuzponanux
rroKa3areJreft u rpurepr4eB oTIeHKLI TexHuqecKoro ypoBHt

cTaHKa no ero BbrxoAHbIM xapaKTepvcrl,IKilM.
(DoprvruponaHrre KoMrroHoBotlHoro pelxeHl4s lI He-

cyu1eft clrcreMhl craHKoB. Oupe4enenple KoHcrpyKTI{BHbrx
napaMerpoB. '

Paspa6orxa KrlHeMarvtlecxoft cxeMbl, eu6op

flpuHrlr.rrra yfipaBneHl,I.f, , KoHTporf, I{ AI{arHocrI,IKI4.
Crarraqecrr4e yrrpyrr,re rrepeMelrleHvIfl. vI vtx BIrufllrkre

HA TOqHOCTb CTAHKOB.

,{r,rnauu.recKas cucreMa craHKa. XapaxrepkrcrkrKr

ee ocuoBHbrx gJreMeHton (yupyroft cucreMbl, flpoqecca
pe3aH'r4s, ilpoqecoa TpeHLtt, IIpoq,e.,CCOB B AB[raTeJItx).
Ycroft.rusocrb .qBlDmele,ufi pa6ouux opraHoB craHKa kI Me-

To.IIbI ee o6ecue-reHr,rt.
CAIIP crarrKoB. Muororpurep[i]nbHa-fl orIT]IMu3a-

rlrrr B 3aAaqax npoeKTlrpoBannfl, craHKoB. @opunponauue
rpe6onauuft r ocnosHbrM clrcreMaM craHKa.

Ilousrus o cKBo3HoM MeroAe rIpoeKTLIpoBaHlrs. vr

r.r3roroBJleHbfl, vrslleilvn CAD-CAM-CAE. llapalrerpuue-
cKr,re rBepAoTeJrbHbre MoAenu.

I4tv'nt a\uoHHoe MoAenupoBarrI4 e KaK cpeAcrBo Ko -

JII4IIECTBEHHOIO AHAJII3A TEXHOJIOTIIIECKT4X CUICTEM.
' Paspa6orKa MareMarLIqecKLIx uoAeneft KoHcrpyK-

t\uitu [poqeccoB, rtpoucxoAslq]Ix B craHKax.
I4cnonrgoeaHlle crcreu Internet pI Intranet npu

rrpo eKTLlpoBAHvrv crarrKoB.
MetoAu oueHKI,I KarlecrBa rexHoJlorrl'recroro o6o-

pyAoBaHr4s Ha gTarlax rrpoeKTfipoBalvls. u c6opru.



1 0 OcnosHrre cl{creMbr cragKa
LIx npoeKT]IpoBaHrre H pacqer

flpranqunrr Koncrpyl{poBanvIfl. MexarpoHHbrx y3-

JroB. OcuoeHrre lpe]IMylqecrBa, ]Ix ucrloJlb3oBaHrlt B

CTTIIIKAX.

Hanparmoque [ptMonl{Hefinoro h KpyroBoro

ABLrxeHIrt. KoncrpyupoBaHlle I4 pacrrer Ha[paBn-f,Iollt4x
cMerrraHHoro TpeHlIt, TLIApOCTaTIATIeCKI4X, rlIApO,{I'rHaMI4-

IIECKIX ilKAqEHI/Ifl-.

KoncrpyupoBaHue u pactler ropo6ox cxopocreff u
flo.uaq.

IIIuunAenrHbIe y3nbl c TIoAIxvnHLIKaMLI KaqeHHt u

cKoJIblKeHI,It, |I{ApOCTaTVqeCKUMI4 rI ILIApOAI'IHtIMUqeoKI'I-

vru. KoncrpyllpoBaul{e, pacqer c freroM KpI4TepI'Is xecr-

Kocrr{ gJIeMeHToB ysra. Oco6enuocrra KoHcrpyllpoBaHr4fl

BbrcoKocKopocrHhrx uruun4eneft .
Mexanuslubr An-fl ocyrqecrBneHlat nptMorulHefinrrx

Anuxenzft, vIX BvIAbr, KoHcrpylIpoBaHLIe rl pacqer Mexa-

Hr{3MoB: sl4gr-raftru cKoJIbxeHI,It I,I KaqeHun, sy6tato-

peerrnoro, qepBf,rrHo-peeqHoro I,I Ap. Mexanugubl Ans
ocyrqecrBneHllt lreprroAl,IqecKfix AsuNeHufi" Mexauragusr

AJUr MllKpouepelreqeuuft .
MexanusMbr rroAaqlr. Mexanuglrllr (furcaqrau' Me-

xanr,iiuri aBToMarllqecr<ofi cMeHbI I,IHcrpyMeHros. Mara-

3rrHbr I,IHcrpyMeHToB kI 3aroroBoK (rouuonoer<u)' 3aNuna-

Hbre rrpucrroco6nenns Merannopexyqux craHKoB. Knac-

cn(fuHaqux, ocHoBHbIe rvrlbl. Pacqerrr rl4noBbrx Ilpucno-

co6neuuft AJIx craHKoB pa3nuqHoro rexHororl4tlecKoro

HA3HAIIEHI4'.

SrcnepurueHTiulbHble kIccreAoBaHI'Is Merannope-

xyqux craHKoB, MeroAIlKI4 rIpoBeAeHLIt u o6pa6orKl4 pe-

3vnbraroB.

1 1 3nexrpoo6opyAoBaHlre -. craH-
KOB

Ycrpoftcrno lI ocHoBHbIe xapaKTepLIcrlIKlI gJIeK-

TpoABlrrareneft cranKoB: KoHcrpyKIII,Iu Asurarerefi no-
crornHoro v reperuennorb ToKa. Tunrr 6rtcrpo-

.qefi creylotqllx ABlrfarelefi , nHcoKoMoMeHTHbIe ABIlrareJII4
rlocTotHHoro ToKa c IrocTotHHbIMpI MarHI4TaMVI, LIX AOCTO-
LIHCTBa; ABI4|aTeJII4 AJI' BeHTpIJIbHOTO [pI{BOAa; rlraroBble

ABuIrarenI,I; nznefiurre ABI,IrareJrI{, ABI,IrareJrr4 c qacror-

HbrM perynl4poBilrrlleM.
MexanraqecKl{e xapaKTepI,IcrI'IKLI 4nrarareneft : pa3-

roH, TopMoxeHl{e I4 perynl{poBaHlle cKopocrH.

Cracreurr perynupyeMoro gJIeKTponpI'IBo.{a crau-

ron. TenAeHIILIII pa3B:arr4s. KoHcrpyKllzfi alexrpoABlrrare-

refi craHron. flocrpoeulle gneKTporIpI,IBoAoB na 6ase NdI'Ix-

porpoqeccopoB rI ruurcpo3BM.
flepexogllrre flpoqeccbl B sneKTponpl'IBoAax craH-

KoB : AlIHaMI4tIecKI4 e pexklMbr pa6oru ilpl,IBo.4a (ocuonnue

rroKa3areJll{) ; ypanuenlle ABwKeHLIt SJleKTpoupuno4a. Pac-
qer MoilIHocrl{ gJIeKTpoAB}IrareJIeft crasron: [pI4 Anurenb-
noft pa6ore; rrpu noBTopHo-KparKoBpeMeHuofi pa6ore'

Annaparypa u cxeMa sneKTpllqecKoro yrlpaBfleHus

MeTannope)Iq/qLIMI{ craHKulMI{.

T2 f[apanru.recxufi npLIBoA craH- O6racrr flpI4MeHeHI{fl, rr4rpaBnvrlecKoro rIp4E944 r



KOB cTaHKax, ero [pe]IMyrrlecrBa I,I HeAocTarKI,I, ocHOBHbre rpe-

6or;arrur', 4peAbrBJrfleMble K ruIAporIpI,IBoAy craHKoB.
Cnoco6rt peryJllrpoBaHrrs cKopocrfl B fl{ApaBnkIqe-

cKrrx [pLIBOAax cTaHKOB, [pUHIII,m[aJIbHbIe CXeMbI, ocHoB-

HbIe xap aKTepv cTI,IKI,I.
Cxeurr Lr KoHcrpyKrluu ocHoBHbD( gJIeMeHToB rI{A-

po[pr,rBoAa: Hacocbl vt ruIApoMoTopbr; III4ILIHApbI; KOH-

TpoJrbHo-peryrr,rpyroqas. arfiJ€;purypa; paffrpe4eJlllreJlbHat

affraparypa; (pnnrrprr.
fugpanruuecKze cJleAtrque rpI,IBo.4bI. O6nacrr

rrpl4MeHeHr4fi B CTarrKtX, OCHOBHbIe CXeMbI, TOqHOCTb 14

ycroftunnocrb rrplrBoAoB.
SrerrporuApalrlrqecKl,Ie [pI,IBoAbI craHKoB c

r{fIV: cre4.f,Iqr,re 3oJIorHI,IKI,I; rlrApoycu lrurelIr4 Kpyrtlrlero

MOMeHTa; HaCOCHbre ycraHoBKI4.

,{uuaunrca r}IApolpLIBoAa. Vcrofiwteocrr ABI4xe-
Hrax pa6ourx oprarroB craHKoB c rlrAponprBoAoM" Bu6pa-

ulur B fl{rpoc}Icreuax, ycrofiquBocrb KoHTypoB cl{creMbl.

I 3 AeroN{arugaul{r crarmoe. flpo-
rpaMMHoe ylpaBneHlle cTarIKa-
Mr,r. AgroN{arl4.recKl,Ie craHoq-
HbIE C}ICTEMbI

K-naccn(prr aul{rl aBToMarI,I3I,IpoBulrrHbx crarlKoB t4

crarroqlrbx cllcreM rlo pailnrrHblM rIpI,I3HaKaM. OcnoeHrre

noHrJr{fl Teopuu aBToMar}IqecKoro ynpaBreH[s. Jluueft-

Hbre gJleMerrrbl aBToMaTuqecKI,IX cLIcTeM I4 lrx xapaKTepu-

c'fwnvl Tunosrre nenunefinocrfl aBToMarlilqecKltx clrcreM,

r4x BllazflHrre ua yctofirllaBocrb cllcreMbl I'I MeroAbI IlvIHea-

pv3arJuu.
Cncteurr ylpaBnenrlil IIIIKJIoM. Ilpllnqun nocrpoe-

Hlr-f, rl[KrorpaMM. Crpyrrypubre cxeMbl KynarIKoBbD( aBTo-

MaroB. O6nacrr npI4MeHeHluI. IlpeuruyluecrBa LI HeAocrar-

KI,I. I

KonuponanrHbre cneAflnrl4e cllcreMbr. Zn.uyrrranurre

z $ororonl{poBaJlbHbre cLIcreMbI. O6lacru [pI{MeHeHlu{

Ko[]rpoBaJlbHbrx craHKoB. flpeurrayue crBa v HeAocrarKI'I.
Klaccu(fzr a:glzrfl clrcr6nr nporpartaMHofo y[paBne-

sus.. CuweMbI: KoHTypHbre, [o3]IqrIoHHbIe, [ptMoyronb-

Hbre, yHr,rBepciurbHble. Cucrevrrr yqpaBneHllfl MHorooilepa-
rIr{oHHbrMrI craHKulMLI. Crpyrrypa c.gcreM rlporpaMMHoro
ylpaBJreHrrrr ocHoBubrx KJIaccoB. lloHsrr,re o6 ocuosHux
y3nax ycrpoficre rl[y' (zHrepnonxroprr, ycrpoficrea

yrrpaBneHr,Ifl npHBoAoM vI Ap.). O6lacru nprMeueHpl,a

craHKoB c [porpaMMHbIM y[paBneHLleu. CllcreMbl rpy[-

rroBoro qllcJloBoro y[paBneHl4t craHKaMI,I. larmru [epe-

MerrleHr4rr B crturKax c 9lIY.
flpoqecc rporpaMMLIpoBaHI{s. Ilporpauuouocl4re-

Jrr,r rr ycrpoftctna Anfl BBoAa [porpaMMbr.
Anrovrarugaql,It [poqecca pe3aHus.. AranwIBHbIe

clrcreMbl. flpu6oprr KoHTpoJIt rorlnocrll z3roroBJIeHI4t

'.erateft Ha crarlKe LI rloAgana,{Ka craHKa.
Po6oru lr MaH[rrynrropbl.
OcnosHrre [pI,IHIII4IIrI KoMnoHoBKr,I aBToMaruqe-

cKr4x Jrr{Hlift. TpancnoprHble c}IcreMbl. O6lacru [prIMeHe-

HI4s aBToMarpIqecKLIX lurtuit. fia6xue aBToMarITtIecKLIe iII{-

suu. Ouoe.ueJreHrre. flpnnuunsr rrocmoeHl{f, .



OurosHrre rroHrrr{fl o ffl-nro4yrrflxvr rz6xnx npo-
r,r3BoAcrBeHHbD( cr.rcreruax (|IIC)., Tpe6onaru4.s K clrcreMaM
9ITV u ffl-uogynxla.

fiE6xue aBToMarr{3r4poBaHHbre npor43BoAcrBeHHbre
cltcreMbl (fnc). OuroeHrre floHrrr.rs. O6nacru npr.rMeHe-
HVIfl.

Ctpareruu co3Aarrlrr aBToMarrdqecKr4x 3aBoAoB
(A3).

Mo.uenupoBarrr4e craHoqHbD( ct4creM.
t 4 Oco6eunocrlr craHKoB aw. $u-

3I4KO-TEXHI4qECKUX METO.IIOB

o6pa6orrcu

CpanuzrenbHbre xapaKTepucrltKr4 MeroAoB $zsu-
Ko-TexHurrecroft o6pa6orrr.r, rzx Mecro cpe,4r,r ApyrrD( Me-
To,4oB pasuepuofi o6pa6orr<z Marepr,ranoe u o6qne Bonpo-
cbl nocTpoeHr.rr cTaHKon. Ilpznqprrrbr lr cxeMbr aAarrTr,rBHo-
nporpaMMHoro ylpaBJreHus npoqeccoM o6pa6orxrz. Onrra-
Mzrlrbuoe peryErpoBzrrrr4e pexfl4rr,ron o6pa6orKr4.

Snexrpoepo3r.roHubre craHKrr, rrx pa3HoB vr4r'ocrvr,
Susu.recrure cxeMBr r,r rexHoJroruqecKue Bo3Mo)KHocrr,r.
Ilpequ:uounbre MeroAbr r,r3roroBJreHus, 1Lermeil

Tanonsre y3Jrbr crarrKoB AJUI gneKTpospoguonHoft
o6pa6orru, reHeparopbr r4MrryJrbcoB sHeprIlkr, Byr4br gJreK-
TpO4OB, CI,ICTeMbI aBTOMaTLIqeCKOIO peIyJII{poBaHkIfl .

Bgaranrocns3b gJreMeHTapHbx eAIzHLrrIHbx r{ peaJrb-
' HhD( MaccoBbrx [poqeccoB gneKTpogpogzonnofi o6pa6or-
ru. @usuqecKr{e MoAen}r peaJrbuoro flpoqecca nprr Macco-
norra sosAefi crBrar4 pa3prAoB. Pa6oque xr{AKocrrl, Blrvrfllo:ze
IEx cnoftcre Ha BbrxoAHbre noKa3aren[ npoqecca.

Anrorraarr.rsaqr,rx 3neKTpogpo3r,roHHbrx Korr[po-
BanbHo-rrpolrr{Boqubrx r,r Bbrpe3Hbrx craHKoB. Cpe4crna u
ycrpoficrna aBToMarr{3ar\vv. Cranxra-uo4ynv. Ycrpoft-
crna, coo6qaroqlre op6nralrubre ABr,rxeHrrr gJreKTpo,4y-
rrHcrpyMeHry"

YnlrpasnyKoBbre cr€rrrxr{, $usuuecrue ocHoBbr r,rx
pa6orrr, KrdHeMarlrKa o6pa6atrrearcuefi cucreMbr, B ToM
qr.rcJre MarHr4TocTpr4Krlr.roHubre r,r ynbTpa3ByKoBbre upeo6-
pa3oBarenr{. Texnonof[qecKr,re xapaKTepr,rcrrrKr.r pa3Mep-
uoft ympasnyronoft o6pa6orxra. ..,

Cranxu AJrfl orAenorrHbrx MeroAoB enexrpo$ueu-
qecxoft o6pa6orrcra, 3JreKTpo[oJrr4poBarrr{e, MeroAbr Ao-
cTr,rxeHr4r TorIHocTr{ r.r KaqecTBa noBepxHocTHoro cJlo.fl
aeraleft.

Cranxr,r 4nx o6pa6orK[ gneKTpoxr4Mr,rqecKrrMr.r Me-
ToAaMkI. Ocnonurre BuAbr gJreKTpoxurrlu.recrofi o6pa6or-
Krr: HerrpepbrBH€ur, r.rMrrynbcHa-fl, rlrrKJrr{rrecrax. Brr6op ux
onrI,IMaJIbHofi uocreAoBareJrbHo crvt vr napaMerpoB, 3aKo-
HOMepHOCTU aHOAHOTO paCTBOpeHUs, gJreKTpOnr4TbI, KOH-

crpyKIIrII4 KaroAoB. Ycrauoeru Arrs gneKTpoxvnta.recroff
o6pa6orxr.r rr.rrroBbrx Aeranefi . Cpe4crna uHrencu$uKarllrr4
rpoqecca o6pa6orru. Asrol{arz3u\vs. gJreKTpox}rMkrqe-
cKoro o6opy4onanua.

Ctauxz AJrr JrfreBbrx MeroAon o6pa6orKpr: oJreK-
TpoHHo-nyrleBilr o6pa6orra pr Jra3epHar o6pa6orxa, rpr{H-
rlr{rrbr 4eficrnr,ra z $raszuecKr,re cxeMbl, ycraHoBKu, o6ta-



crrr npuMeHenr.rs. OcnoeHrre noJloxtenufl gKoHoMrIru; 1pu-
3[rrecKr.re cxeMbr, rrpI{MeHeH]Ie B, u3AeJILITX npu6opocrpo-
EHKTfl,.

Cranru 4na o6pa6omz rou6lIHrIpoBaHHbIMLI Me-
ToAaMlr, lrx rnaccu$ura\aa" Cranxu Anfl o6pa6orxu
9JIeKTpOKOHTaKTHbIMI{ I4 aHOAHO-MeXaHI'IqeCKI4MLI MeTO-

raMLI; Susn-recrue cxeMbr, TexHoJIorI4qecKIre ycraHoBKla,

o6racru [pr{MeHeH}r{.

1 5 3xcunyaraqr{r craHKoB Ii cra-
HOIIHbIX CI4CTEM

Vcranosra craHKoB ua Syn4arrrent.
l4cnsttar^ue craHKoB Ha xoJlocroM xoAy I,I rrpIa pe-

3ALIVIII.

[raarnocruKa craHKoB, I,IHcrpyMeHToB I,I MexaHI'I3-

MOB CMeHhI I{ 3arpy3Krl I{HCTpyMeHTa.
Oco6euuocrl,I gKcrlJlyararrvur cragoqubrx aBToMa-

Tr,IqecKprx rttuuit.
Oco6ennocrl4 gKcrlnvararrvt:lt craHKoB c rIIIY z

|IIC.
Texruqecroe o6cnyxnBanure lI peMoHT.
flpo6neuu MoAepHI,I3aIIrII4 craHKoB.

3. Bonpocbl I{'BcryrIrITeJrbHoMy gK3aMeHy

1. OcnoeHrre grarrbr, rrocJreAoBareJrbHocrb rlpoeKT[poBaHlrt rexHoJlorllrlecKoro

[poqecca nporI3BoAcTBa AeT€LJILI, MaIIrI4HbI.

2. KoncrpyKrlzs ra pacu€r AI,Ia$parMeHHbIX THeBMoABI4rareJrefi.

3. 3nenaeHThr pex{yqefi qacrr,r LrHcrpyMeHToB, 6asosrre uoBepxHocrvr vr rrnocKocru

Anf, orrpeAeneHprr feorvreTprru LrHcTpyMeHToB, Olpe,4eJIeHLIe yfJIOB pe3lla.

Craru.re cK€ur re oM erpvrfl rrp oxoAH oro pe3lla.

4. KraccuSzr<aqzr perlryqefo vHcrpyMeHra

5. CracrenaHhlfi roAXoA K CAIIP TII

6. 3aron pacnonoxeHkrs, cKopocreft rplrBoAa noAaq yHLIBepcaJIbHbIX roKapHo-

Br.rHTope3Hbrx craHron. llop.rrAoK pacqera IxlLIHAenbHbIX y3JIoB Ha )KecrKocrb.

7. Oupe4eJreHae KoJrrrqecrBa ocHoBHoro o6opyAoBar'vrfl. B uoroqHoM rIpoLI3BoAcrBe

8. OcHonrr [poeKTr,rpoBanvrfl. TexHoJlorl4qecKofo rlpoqecca c6oprcn MaIULIHII

9. MeroAzra pacudTa rlpllcrroco6fleHnfi na ro'rHocrb.

10. SnerraeHTbr pexyqefi .rraarvr r4HcrpyMeHToB, 6a:osHe rloBepxHocrvrv rrnocKocrl4

Anfl orrpeAeneHr4rr feoMeTpLrr4 r4HcTpyMeHToB, OnpeAeneHLIe yrJIoB pe3l{4.

Crarz.recK€ur reoM erpvrs uoApe3Horo pe3lla.



11. LlcxolHaf, kIHcrpyMeHTurnbHas [oBepxHocrb. Kparrcar xapaKTepvrervrKa MeroAoB

npo$urupoBaHlrr.

I2.Ktaccu$zraqux cyqecrByrorrlkrx CAIIP TlI.

13. Cuoco6u perynupoBKLI 3a3opoB B HanpaBnsroqnx cKonbx{eHlrr. Tuurr

cBepnl4nbHbrx cTaHKoB"

14. Oupe4eneH?Ie KoJrrlqecrBa ocHoBHoro o6opy4onartvrfl B HeloroqHoM

npoLr3BoAcTBe.

1 5 . Ocnosbr rlp oeKr vrp oBa:n:zfl, Maprrpyrno fi rexuoJrortrlr uexauo o6p a6orrcu.

16. 3a4anvre Ha rIpoeKTI4poBaHI4e, vcxoAHble AaHHbre rr upeArrochrnKkr grrt nrt6opau

KoHcrpyr4poBaHurr rplrcnoco 6telaus,

17. 3neuenrhr pex{yqefi,'racru IdHcrpyMeHToB, 6asosrre rroBepxHocrvr vr rrJrocKo-

crl{ AJII olpeAeJleHLrr reoMerplrr4 pIHcrpyMeHToB, olpeAeneHlre yrnoB pe3rla. Craru-

qecKaf, reoMeTpLr_s oTpe3Horo pe3rla

l S.feovrerpl4rlecKr4e rrapaMerphl pex(yqefi vacui r.rHcrpyMeHra B npoLr3BoJrbHbrx ce-

qCHLI.f,X

l9.Oco6eHHocrrr lr rroAroroBKlr lrcxo.qnofi un$opir,raqun e CAIIP TII

20. Cnoco6u nacrpoirxu upoAoJlbHofi ro4auvr Lr ee o6ecne.reHlre Ha 6ecqenrpoeo-

runzQonalbHblx craHKax.{, JlunefiHrre rroAlnurrHrrKr4 B HanpaBJrrrorlzx Ka'rreHLrs, r4x

p erynzpoBKa u 3 aBI4 cllMocrz ocnOsHbIX XapaKTepLI oTLI K.

27 . Bu4rl KoHTponfl KaqecrBa usp'eruir

22.Ocuosst npoeKTzpoBaHurfl, orrepallllonnoft TexHoJrorLrr{ 'uexanoo6pa6orr<u.

23.Cocras.IleHue pacudrHofi cxeuu z ucxoAHoro ypaBHeHns.4lr pacu€Ta 3ax{krMHoro
i . ,

yavnufl.

24.?rctvteHTbl peNyrqefi -rracru I{HcrpyMeHToB, 6a:oerre rroBepxHocru Lr rrJrocKocrz

Anf, orrpeAeneHLrr f eoMeTp?rlr 14 HcTpyMeHToB, orrpeAeneHr4e yrnoB pe3rla.

25.3arunoBaHr{e [o apxLlMeAosofi crtkrpaJru.

2 6 .P asNrepnrrfi anaJrvr3 TexHo Jr o rlrqe c Krrx rrp o q e c c o B

27. flpuuqzu pa6orbr ynbrpa3ByKoBbrx craHKoe. KoncrpyKrlrru kr xapaKTeplrcrrrKlr

|I'IApOAI4HaMI4qeCKLIX uIlLIHAenbHbIX OlOp.



28. @ynrqurl crpyKrypHbrx noApa3Aetelnuilr cl4creMbr KoHTponr KaqecrBa uzgeluilr n

uexanoc6oporrHoM rrpord3BoAcrBe.

29.OcHosrr nu6opa pexyuero lrHcrpyMeHra, MeraJrJroo6pa6aruyaroqero o6opyao-

Banvrfl, TexHoJroru.{ecrcofi ocHacrKz, cpeAcrB KoHTpoJIt.

30.Vcnosr{f, Bo3Mo)KHocrrr ycraHoBKr{ 3aroroBKrr Ha uarrbrlbl. Pacveru npu KoH-

cTpy I{p o B allkrvr [pu clo c o o iI eHI,ILT c ABy M{ II €ulb II aMrr.

31.Bu6op orrrr.rM€urbHbrx BenLrqI{H yrJIoB rlpoxoAHoro pe3lla, a raKxe Qopuu

nepe4nefi rroBepxHocrrr [nfl KoHKperHbIX ycnonzfi o6pa6orrz. llapavrerprr

pexlrMoB pe3aHrrr 14 feoMeTplrr cp$aeMofo cJlot Ha ToKapHbIX ollepallllf,x.

3 2 .3 arlr'tto B aH Lr e rr o Jro rap u Srvru.r e c rofi c nup arz

33.CrpyrrypHbre ypoBHrI CAIIP TII

34. YcnoButr Hacrpofircll sy6o$pesepHoro craHKa AJrr Hapesauufl, r<oco:y6ux KoJIec.

HasHaqeHr4e rr'rrapbr az$ Sepe"q"ua. f u4pocraruqecKue oropbr rxrrIlHAeJIbHbIX y3-

JroB, rrprrHrlr4nbr pa6oru, gKcrlnyar ar\un^

3 5. Pac.rer ocHoBHbrx lapaMerpoB TpaHcnoprnoft cl{creMbl.

36. Oco6eHHocrkr rrpoeKTLrpoBankrs. TexHoJIorI4rrecKI,IX lpoqeccoB IrpoLI3BoAcrBa Ae-

rarrefi Ha aBToMarl4qecKux JII.IHLISx. ,

37. EasnpoBaHrre 3aroroBoK c rJraBHofi 6asofi n Qoprr,re rnocKocrvr vr ycraHoBoqHble

gJreMeHTbr rrpvcuoco6renufi.'

38.Tpe6oBaHkrfl., rrpeAbrBnreMbre K coBpeMeHHbrM LIHcrpyMeHT€uIbHbIM MarepLIaJIaM.

KlaccuSuKarJLrfl., KoMrrJreKc cnoficre v o6racrr [pI,IMeHeHI4t -,orAeJIbHbIX rpyln

coBpeMeHHbrx LrHcrpyMeHTaJrbnrrx crarefi. Ocnosnrre MapKI4, o6tactu [pI4MeHeHI4[

rBepAhrx crrJraBoB, r,rx Knaccz$uraqzr ro ISO. OrcuAno-rcap6r4naf, KepaMLIKa,

cBepxrBepAue r4HcrpyMeHTrurbHbre Mareplr€Inbr. I4sHococrofir<ue rIoKpbITLI.f,: cocraB,

csofi crsa, TexHoJrora[ rroJly.telnr4fl.

3 9 . flopra o K rr orarrbr rrp o eKr krp oBaHvrfl , p e xyuux LI H crpyM eHroB

40.Tunosbre perneHr4rr npoeKr krpoBaHpfl, MexaHl{qecrofi o6pa6omu s CAIIP TII

41. Heo6xoAlrMocrb orBoAa crona r4rrvr lrrrwrHAenr B r4cxoAHoe cocrotHr4e Ha:y6o-

Aon6exnbrx craHKax. Pac.{er rrrrLrHAeJrbHoro y3na na nu6poycrofiuznocrb.

42. OnpeAeneHr4e cocraBa v KoJluqecrBa rpaHcrloprHblx cpeAcrB.



43.OcnoebrlpoeKTvrpoBaHtrfl .rpymroBofi rexnonorlrkr.

44. EazvpoBaHrle 3aroroBoK c rllaBHoir 6azoir e Sopnae HapyxHofi qunzn4prauecrcofi

n o B epxHo crkr vr y craH o BoqHbre I Jr eMeHTbr rrpr4 crr o c o 6 tenufi .

45.3oHu tlracrnqecKr4x 4eQopvraqnfi B rpoqecce pe3a:rtnfl. Tunrr crpylreK,

o 6p a:yrcq Lre c fl rrpkT p a3 Jr Lr rrHbrx y cn o Blrrx p e3 aHr4f, .

46.Ponr pelKylrlero I{HcrpyMeHra B Sopuoo6pa3oBaHrdLr rroBepxHocrlr qeranvr.

Crpyrrypa zn$opvrarllroHHo-roLIcKoBofi czcreubr pexyqero LrHcrpyMeHra.

4T.Korr,rnneKc rexHrzqecKrzx cpeAcrB e CAIIP TlI. OcnoBHbre rpe6onaHv.a

48.llpanvIno Hacrpofircz ABI4xeHLITI AeJIeHLrrr ua sy6ope3Hbrx craHKax npn o6pa6orre

KoHI,IqecKLIX KoJIec c KpyroBblrvr :y6ou. llopx4or pacqeTa HarrpaBnrrorqux cKoJrb)Ke-

IIVIfl , p AgIeTHa.f, CXeMa.

49 . fIpury urrbr uo crp o eH vrfl , vr crpyKryp a c KJraA cKo fi c z creurr "
,.t

5 0 . O cn o nbr rrp o e KT r4p oBalavrfl , rHn oe ofi TexHo Jr o rr.rv.

5 1 . Pac.reT nHeBMoIII4nI4 HApoB, orlpeAeJleHrre BpeMeHLr ux cpa6 arbrBa:anfl .

52.KonraKTHbIe flBIrelr'vrfl. B npoqecce pesaHufl. Vcronu.s kr rrpoqecc

Hapocroo6pasoeanzs. PoJIb Hapocra B npoqecce pe3aHr4f,. Bttusrrne orAenbHbrx

Qarropon Ha crerreHb rracrlrqecrofi 4eSopnaaqzu. '

53.Merolhl KpeilneHlas p.elrylrllrx IlHcrpyMeHToB Ha craHKe. C6opnbre pexyqvre vrH-

cTpyMeHT br vr vrx TrrrroBbre KoHcTpyK rJuvr.

54.Merolu paspa6orKlr CAilP Tn

55. 9ervr o6ecneqraBaerc.f, BbInoJIHeHLre 3aAauHoro 3aKoHa B3ar{MHoro .rlBr4xeHr{t

trrrII,IHAeJIfl vr npvBoAoB ilo4arryr Ha roKapHbrx craHKax,c rilTy. Crraasra runnHAenb-

Hbrx y3non MPC, nu6op croco6a cMur3KLr.

5 6. Ocnoenue rpe6 oBanua K ycfloBz.f, rr,r pa6 orrr rexHoJrorlrqe cKoro o6opy4on aHprfl,.

5T.Oco6eHHocrLI npoeKTLIpoBaHut rexHoJlorr4qecKzx rrpoqeccoB Lr3roroBneH]rf, Ae-

rarefi n cepzftuoM rrporr3BoAcrBe.

58. KoncrpyKrlur n pacvdr Br4HroBbrx 3ax{LrMoB.

59. CocraBntlolque cI{JIbI pe3aHtrfl. npl{ roqeHvrv\ vrx Sopvrynu. Bll.uxuue Qarcropon

Ha COCTaBntIOnII4e CLIJIbI pe3Allv[s,, paOOTa 14 MOIIIHOCTb pe3aHLI[.

60. (DaconHbre pe3rlbr, KoppeKrlraounrrfi pacqer Saconurrx pe3rloB



61.Meroa anaJwr3a

62. Ko1y1no1oBopr 14 Tkrnbr nporfiKubrx craHKoB. Pacqer ilrnaHyeJrbrroro ysna Ha rorr-

HOCTb, Ilenb U IIOp,IAOK pacqeTa.

63. 3ranbr rrpe.{npoeKTHbrx pa6or, ocHoBHbre rlacrl4 rlpoeKTa MexaHocSopoqHoro

rrporr3BoAcTBa.

64.Texnonorl4rlecKrre Bo3MoxtHocrrr kI ycnoBl{f, LIcrIoJIb3oBaHLI.f, craHKoB c rIilV

6 5 . flpanz na 6 azup oBaHLTs, 3aroroBoK rpyrro ft 6 as.

66. Teunosofi 6atanc B 3oHe pe3anvrfl.. MeroAu LI3MepeHrLfl reMneparypbl B 3oHe

pe3aHrrr. (Dopvryna reMleparypbr. TevrneparypHble noJlt B pexyuleM KJIIIHe

rrHcTpyMeHTa.

67. Ilporxx(Klr, KoHcrpyKTrrBHbre gJreMeHTbI rlportxeK, cxeMbl pe3aHwfl, npu rrporr-

r rBaHvrv. (Doprvra u piBMepbl crpy)KerIHbIX KaHaBoK y nporffKeK.

6 8 . -fl sH ru rp o rp aMM vrp oBaHr4fl ,.

69. KoncrpyKur4lr uonxpuofi KoopAI4HarbI IuTIIIHAeJIIHrIX y3noB ToKapHbIX o6pa6a-

TbrBaroullrx rleHTpon. llpuuuHbr nof,BJleHkrfl, cKaqKoB rlprl ABI{xeHVvr B HalpaBJrrlo-

rrlr{x cKonbxeH}r{, BeJII{qvHbI cKarIKoB tt cuoco6u 6opr6u c HI4MII.

70. MeroAbr rrpoeKTkrpoBaHus. uoro.rHofi, [pLIBeAeHnofi'u ycnoBHofi nporpaMM.

Tl.TexuoJrorlrqecKar rroAroroBKa o6pa6omkl Ha craHKax c qITy I4 TexHonorllqecKl4e

HAIIAAKLI

7 2. T p e6 oBanvrfl. x o $ oprvrneHlrro c 6opouHux qeprex{efi upn croco6nenufr .

73. Btunrtue lapaMerpoB pexo4Ma pe3auvrfl. vr reoMerpkll4. kIHcrpyMeHTa I{a

TeMrreparypy. Bos4eficrsze COX Ha 3oHy pe3alnkrfl, xapaKTepvrcrvrKa croco6oe ed

rroABoAa B 3 oHy p e3aHvrfl., Itraccu$zKalll{fl C Oxt.

74.Qpesst c ocrpo3arorreHHbrMz sy6rxrvru, Soprvra sy6ren u Bna4lztle^. Yclonze paB-

HoMepHocru SpesepoBaHlrf, .

T5.BxolHbre .f,3brKr4

76.Cnoco6u rpenrreHtrfl. rrHcrpyMer,ITa B IxrI{HAenbHbIX y3nax o6pa6arwBaloulzx

rIeHTpoB. llpanzlo AeMoHTaxaysna c rapenbrrarbrMll rrpyxtllHaMz. feovrerpvr-tecKafl,

AI,IHaMU-IeCKaf,, KI{HeMaTIItIeCKat TOr{HOCTLI CTaHKOB, 3aBLICI{MOCTb KIIHeN,rarV'IeCKOfi

ToqHocrlr craHKoB c r{ITV.



77 . TpyaoeMKocrb r4 crauKoeMKocrb o6pa6orxz.

T8.TexnoJrorr4qecKrre Bo3Mo)r(Hocrlr, cxeMbr, o6racrr ucrroJrb3oBanvrfl. gneKTpouc-

KpoBbrx MeroAoB o6pa6orrcz.

7 9 . TpeioBanvrn, [peAbsBJrfl eMbre K KoHcrpyKrlrrr4 paspa6 arbrBaeMhrx npzcuoco6re-

uuit. 3 ayaurr, p err aeMbr e c noM o rrlbro rrp 14 c rr o c o 6 teuuit .

80. Xaparcrep?IcrkrKlr KaqecrBa o6pa6orannofi nonepxHocrrd. Bru.sHue orAeJrbHbrx

Qarcropon Ha Kaqecreo o6pa6orannofi rloBepxHocrvr,Ha rny6zny r4 crerreHb narn6-

ra.

8 1 .KoncrpyKrlt4r c6opnux $p.r c MexaHr{rrecKlrM KpenneHLr erra CMII.

82.Buxo4Hbre f,3brKLr

83. CranoqHrrfi MoAyJrb, cocraB u gKcrrnyararlufl, B ycnoBknrx <<6esrro4Hofi TexHoJro-

ILIID). OcnoeHrre xapaKTepr4crvrKur ruaprrKoBbrx Bt4HToBbrx rrap, nop.f,AoK pacqera

84. Cuoco6rr y4anenvrfl.vr rpaHcnoprl4poBaHl4rl crpyxKr{ B MexaHurrecKzx rlexax.

S5.TexHonorLrqecKkre Bo3MontHocrkr, cxeMbr, o6nacm r4cfroJlb3oBalvrfl.3neKTpoxvMr-

.recrcofi o6pa6orxu.

8 6. KnaccraQunaquf, rrprcroco6nenufi .

87. @opvapoBaHLIe ocraroqHblx Harlp.rxenufi, r4x BJurrHvte Ha pa6orocuoco6nocrr

4eralefi MaIrrLIH. Bttuslaue pexzMoB pe3aHr4fl vr reoMerpr4r{ pe3r{oB Ha

uepoxoBarocrb o6pa6oranuofi nosepxHocrLr.

88.@pesrr c 3arbInoBaHHhrMI4 sy6:',avra. Ha^:na.reHr{e, KoHcrpyKTLrBHbre gJreMeuTbr

S9.ZnSopMarILroHHoe o6ecueqeHue CAIIP Tn

90. fz6rcas aBToMartrqecKafl. IruHkrfl n yqacroK, r4x cocraB, KoMrroHonr<a, o6racm

rIpIaMeHeHur. IIopxAoK pacqera npIiBoAoB rJraBHoro ABr{}KeHkrfl, craHKoB c r{ITV. Xa-

paKTepI4crI4KI,I paccrrlrrbrBaeMbrx gJreKTpllqecKlrx [prrBoAoB. HaronureJru B aBToMa-

TLIqecKLIX JruHurflx: TI{IrbI, nx Ha3HaqeHLIe, oco6enHocrkl gKcrlJlyararJuvr.

91. Meron.uKa nu6opa crpyKTypbl Ilexa 14 opraHLr3arlzoHHbrx Sopv ero rroApa3AeJre-

ttuit.

92.Cyu1nocrr MeroAoB o6pa6orrn: yJrbrp€BByronofi, rla.:ueuuofi, eneKrpo-

xr{Ml{Ko-Mexann Iecxofi .

93 . B rr6op Benuqunu rcos @ S vrl\kreHT a rpeHlrr n na4€xno crlr 3aKp errneHlrr.



94. llpz.rzHrr rr MexaHrl3Mbr 3aryrrJreHr4f, LrHcrpyMeHToB B pa3nlrqHbrx ycJroBl4f,x

p e3aHvrfl., MeToAbr zx rroAaBJreHI4t.

9 5 . A6p aslrBHbre r4HcrpyMeHTbI, Ha3HaqeHLIe, MapKI,tpoBKa

9 6. JlorarbHbre c erv\ co craB, p a3HoBrrAHocrLI

97. HarcorLITeJrLr B aBToMarLrqecKLIX lrvrlrrtrflx: Trrrrhl, I4x Ha3HaqeHr4e, oco6eHnocrv

gKcrrnyararlr4zr. VIsHoc B Aer€Intx MPC, Bu4br u3moca

98. OupeAeJreHr4e o6utefi u rpol{3BoAcrBeHHofi llorqaAll qexa.

9 9. TexnoJrorlrfl H3roroBJr enufl 6asosrrx KoplrycHbx Aera-neft

100. Brr6op rlrra 3axrlrMHoro ycrpoiarBav clrJroBoro MexaHV3Ma.

101. Pa:eurue orraroB r43Hoca Ha

3aBzcl4Mocrb ttLT3Hoc - epevtrtt.

paooqllx rroBepxHocTrx LrHcTpyMeHTa,

I|2.VlucrpyMeHTbr 4m o6pa6orr<ra orBepcrrrfi, rconcrpyKTlrBHbre oco6ennocrLl

1 03 .I{eurpaJrLr3oBaHHbre cncreMbl

104. MexaHr43Mhr Surcaquz s MPC. Pac.rer u [poeKTrdpoBaHlre rpoMbrrlneHHblx

po6oron.

105. Brr6op orrrrrM€LrrbHoro BapLraHTa pacnonoxeHufl. o6opy4onanLrs. u paiouux

MEOT.

1 O6.Texnororu-tr rr3roroBJr elaur craHkrH Mer€IrrJropex{yqux craHKoB.

I.07. flpaBLrra 3aKperrneszs 3aroroBoK 14 peKoMelr^4ar\ukr r{o pa3pa6orxe cxeMbl 3a-

KperrJreHLr.rr

108. OurzM€urbHbre u rexuoJrorprrrecKlre Kpldrepr4lr lr3Hoca pexyqux LrHcrpyMeHToB.

l09.I4ncrpyMeHTbr 4m o6pa:oBaHLrr pesr6rr, ocHoBHbre.Tr4rrbr, Ha3HaqeHI4e
i 4

I I 0.EagH AaHHbrx, clrcreMbl yrlpaBneH us. 6azatvtll AaHHIIX

1 1 1. Czcreurr KoopArrHar rrpoMbIIlneHHbIX po6oroe. llpoerrzpoBaHue ropo6or

cKopocrefi MPC: {paHr4rrHhre ycJIoBLIt u peKoMeH4arJvrv.

112. OupeAeneHkTe .rrvcna [porr3BoAcrBeHHbrx pa6ouzx rrpkr yKpyrrHeHHoM r4 ,4er€Lrlb-

HOM rrpo eKTr4poBaHLr ur

1 1 3 . TexnoJrorzfl Lr 3roroBJr elc.]1.fl .uerarefi Tvrra BaJIoB.

114. florperrrHocrr,r 6asuponanvrl B npprcMe.



115. Crcopocrb pe3aHlrr rlpn ToqeHuLI KaK TexHoJroru.recrzfi [apaMerp. Brzsnze

orAeJrbHbrx QarropoB Ha BenurII,IHy cKopocrrl pe3anufl..

1 1 6.3y6ope3Hbre r.rHcrpyMeHrbl, pa6oraroql4e rro MeroAy KonlrpoBaHut.

|l7 .Cralvvr pa3pa6omz CAIIP TII

118. Crarr4qecKar 14 nr4HaMvrqecKar xecrKocrr MPC. I,Icnrrranue craHKoB Ha xecr-

Kocrb (ocuonnofi npznqzu). fz4porrplrBoAhl craHKoB: rropf,,qoK pac..rera, ycnoBl{l

BO3MOXHO CTrr rrpr4MeHeHr4r.

1 19. @ynKrllrlt r4 crpyKTypa czcreMbl llHcrpytuenroo6ecreqeHkl.f,.

120.TexnoJrorr4r Lr3roroBJrelrrvrfl sy6uarrur KoJrec, B€Llr-rxecrepnefi, 6rorc-urecrepnefi.

1 2 1 . Kopny ca npucnoco6rennfi .

l22.3rctvteHTbr feoMeTpr4rr crrHp€urbHofo cBepna. Kzneuarr4qecKoe r43MeHeHI4e

feoMeTpI{I{ cBepna, MeToAbr ylytlrrleHllt efo feoMerpl4l{.

123 .3y 6ope3Hbre r.rHcrpyMeHrbr, pa6oraroque ro MeroAy o6r<amu.

I 24 . ActeKTbr np o eKTlrpoBaHrrt

I25. Kovrnonosrz aBToMarrrqecKux r'nttuit c npzcrroco6teuusrvtu- crryrHI4KaMZ.

,{nurarerkr B rrpriBoAax roAaql4 craHKoB c r{fIY, roprAoK pacqera v nx uo46op.

1,26. @yuKrlrrr4 r,r crpyKTypa cucreMbr peMoHrHo-rexHLrqecKoro o6cnyxuBaHr4s..

I2T.Texuororll-f, Lr3roroB;IeHufl, Aerarefi Tv[rapbrqaroB, rrraryHoB, KpoHrrrrefinos.

1 28. Kon4yKropHbre BrynKkr.

I29. Cunbl rrpn cBepneHlrvr, vrx 3aBlrcuMocrb or orAenbHbrx Qarropon. Cuequr$urca

[pOqeCCa pe3aHufl., [puqLIHhI 3aTyIIJIeHI4t, Oqaru kI3HOCa, KpI4TepI4LI LI3HOCa cnepl.

,{onycrzvra.s cKopocrb pe3aHurfl fipv cBepneHpru., nrl.urrune SaHropoB Ha cKopocrb

pe3aHI,It.

l3O.Hape3aHl{e KoHr4qecKlrx KoJIec c KpyroBbrMr4 zy6srrwtu pe3rloBbrM?r roJroBKaMZ,

KoHcrpyKqr,rrz sy6 ope3Hbrx p e3rloBbrx roJroBoK

13l.flocraHoBKa 3aAaqv aBToMarn3LIpoBaHHoro npoeKTlrpoBaHLrr rexuorloruqecKnx

npoqeccoB

I32. Jlu;aefr:aas, kr KpyroBas. r4Hreprorsql,tf, B cr{creMax c 9ITV. Cyunocm rpaQo-

anaJrvrrvrqecKoro pacqera .rcopo6or cKopocrefi co cry[eHqarbrM perynupoBaHueM

CKOpOCTLI.



133. OcnoBHbre lprrHrlunbr, olpeAenf,Iolrll4e nrr6op KoMrIoHoBKlI rlexa.

l34.TexnoJrorprqecKrre ocHoBbr co3AaHufl, ru6Koro rpouseoAbrea (na 6ase fllt).

B uAu cy xzeit, cyq e cTByIO UII{X B TexH O JIoIvIu rllarrrvrH o cTp o eHI{{.

l35.OcnoBHhre repMr4Hbr r4 orrpeAerenr44 rlcronmyeMble B Teopuu 6asvponauut'.

Bu6op HasHofi 6asH.

136. SlevreHrbr r4 reoMerpr{rr 3eHKepa LI pa3Bepmu. Cneqz$zra npoqecaa pe3aHu-s

upu pasnepTblBaHurl.

l3T.O6xaroqHhre lrHcrpyMeHrbr Anfl o6pa6orrl4 Aerarlefi c HeeBoJIbBeHrHbIM upo$u-

JIEM

138.Mero.II clrHre3a

139. Cucrevrr qITV KJracca NC u CNC, repcrreKrurBbr Lr o6lacrr rlpHMeHeHvrfl cvr-

creM SNC, Ha3HaqeHze 6tora KoppeKlluu. Bu4u peMoHTa craHKoB LI craHorIHhIX
,l

crrcreM, cacreMa ruIP. Kareropur peMoHTHofi cloxnocrl,I craHKoB, TIpI4HIIVU olpe-

AeneHLI'

1 40. Cnoco6u cna6)KeHHrI cTaHKoB oXJIa)KAaIorII{MlI XLIAKScTflMLI.

141.OcnoBbr rrpoeKTlrpoBaHrlr rexHoJlorrIrlecKoro rlpoqecca c6oprcu MaIrIkTHhI

I 42, MeroArIKa p ac.r€ra npuciloco 6 nesuit Ha roqHocrb.'

133. SnerraeHTbr pe)Ky[IeF qacrvr rrHcrpyMeHTOB,6aSOSrre IOBepXHOCTVTVT TIJIOCKOCTI4

Anr onpeAeneHHrl reovrerpun I4HCTpyMeHTOB, OIIpsAeneHue yfnoB pe3lla'

Craru.recK€rfl re oM erpvrfl. rloAp e3Horo pe3lla.

I34.I4cxoqHafl, r{HcrpyMerTaJrbHafl.noBepxHocrr. KparKat xapaKrepvrcrvrKa MeroAoB

upo$unupoBaHllt.

1 35.Knaccu$uraquf, cylqecrByloql4x CAIIP Tn.

136. Cnoco6rr perynrrpoBKrr 3a3opoB B HarlpaBJltrolqlrx cKorlbxeHl{.fi. Tuurr

cBepJrvnbHbrx craHKoB.

137. Oupe4eleHlre Korr,rqecrBa ocHoBHoro o6opy4onaHvrfl. B HelorotlHoM

IIpoI,I3BOACTBe.

l37.Ocnonu npoeKTl4poBaHvrfl. oIIepaIIlIoHHoI4 TeXHoJIorIalI vrexanooSpa6orr<z.

138. CocraBJreHlre pacuernoft cxenau u ucxoAHoro ypaBHenurs. Ant pacq€ra gaxlllt-

HO|O vgzllrzrfl.



139. Srerr,reHTbr peNyrqefi qacrvrr4HcrpyMeHToB, 6asoerre rloBepxHocrvr u rIJIocKocrLI

Anf, o[peAeJreHLrrr feoMerpLrr4 LrHcrpyMeHToB, onpe4enenne yfnoB p$IIa.

Kuneuau4qecKoe r.r3MeHeHr.re [epeAHero LI 3aAHero yrJIoB rlpoxoAuoro LI orpe3Horo

pe3qoB.

1 40.3arruroBaHr4e rro apxlIMeAonofi anvpuwr.

1 4 1 .Pasuepnufi anaJrn3 rexHoJIorI{qecKrIX [poqe ccoB

| 42. IIpuHrIr4n pa6oru ynbrp€l3ByKoBbrx craHKoB. Koucrpyrc\vu kr xapaKrep vrcrtrKvr

frrApoAkIHaMuqecKux IIITIHAeJIbHbIX OlOp.

143. @ynKrllrr4 crpyKTypHrrx rro4pa3AeneHr4fi cracrenahl KoHrpoJIt Kaqecrva uzgetruir

B MexaHoc6opounoM rrpor43BoAcrBe.

I44. Oco6esnocrr.r rrpoeKTlrpoBalevrfl. TexHoJrorkrqecKux rrpoqeccoB r43roroBlreuvrfl.

Aerarefi n cepzfiuoM npoLI3BoAcrBe.

145. KoHcrpyKIII{f, u pacvdr suHroerr{ 3a}KI{MoB.

146. CocraBnsrorlue cuJrbr pe3aHr,r.f, rplr roqenrrvr, ux Sopvryrrr. Blzsuue SarcropoB

Ha cocraBn.f,rolrlI4e cHJIbI pe3aHLTr,, pa6ora LI MolrlHocrb pe3aHLIt.

| 47 .@ acoHHbre pe3rlbr, KoppeKllllonnrrfi pacqer SaconHrrx pe3ldoB

l48.Merolr ananvsa ,

149. Korr,rrroHoBKrr vr rkrfrbr rrporDKHbIX craHKos. Pac.rer IurII4HAenbHoro y3JIa Ha

TOTIHOCTb, rleJrb Lr [OprAOK pactleTa

[50. Sranbr npeAlpoeKTHbrx pa6or, ocHoBHbIe .rracrkr rlpoeKTa vexanoc6opoqHoro

ilpor43BoAcTBa.

4. Crr,ncoK peKoMeuAyervrofi yuednofi JrrlTeparypbl

ocHoBHaq JrrrTepaTypa :

1. Pexyqufi rrHcrpyMeHr. Y.Ie6Hzrc Anfl By3oB / KoNeBeHHI4KoB I.B.,

fpe.rzurnr4KoB 8.A., Krapcanop C.B., Korapen B.U. v Ap. M:.

Maurr.rnocrpoeHrre 2007, 5 l2c.

2.I4ycrpyMeHT€rrrbHoe o6ecne.reHrae aBToMarld3kTpoBaHHoro npoLI3BoAcrBa:

yve6nzrc Arrfl MarrrlrHocrpozreJlbHblx crrequanbnocrefi BY3oei



v

B.A.fpeulrruHrrKoB, A.P.MacJroB, IO.M.ConoMeHrIeB, A.f .CxzprnaA3e.-

M. :CTAFIKWI, 2000.-204 c.

3.Merannopexyque LrHcrpyMeHTbr: Y.{e6Hzx 1^ns, By3oB rro cneqv€urbHocrtM"
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xoAe rorLIqecKkIX paccyx4enr,ifi flpnxoArrr K rrpaBrrnbHoMy peruenzro sa1a-rrvr

Orser olleHl4Baercfl, Ha 75-90 6annor, ecJru rrocrynarorynfi s Marr4crparypy

XOpOUO BJIaAeeT TeOpeTLItIeCKLIM MaTepI{€UIOM B paMKaX 3aAaHIIOTO MLIHI{MyMa, B

xoAe perxeHrl.rr 3aAaq AorrycKaer ne 6olee AByx oruz6or .

Orser oIIeHI4Baercs. Ha 50-75 6annon, ecJrr4 nocryrraroryvfi B Marlrcrputypy

3HaeT MaTepLI€uI B lrpeAenax 3aAaHHoro Mr4HLrMyMa, IIpu oTBeTe Ha Bonpoc

AorrycKaer ne 6olee qerbrpex orun6or

Orser oIIeHLIBaercf, MeHbrue 50 6annos 14 crrvrraercfl HeyAoBnerBopr4TeJrbHhrM,

ecJrkI rlocrynaloqzfi B Marklcrparypy He BJIaAeeT Teoperr4rrecKr4M Marepr4€uroM,

AorlycKaer rpy6rre oruz6rcz [pu orBere Ha Borrpoc, He Moxer orBerr4Tb Ha

AOrroJIHLrTeJrbHbre Borrpocbr. .


