
*

.Q,

eJrbnocTb oOyuamunxcfl, B HoMr{HarI
rrrr r,rnocTp oeHne, MeraJrJroodp adorrcaD)



vIK37

lle.r araercfl IIO p e IxeH 14 Io op rKoMI4Tera r<on Q ep eH III4 t4

Marepualrr I PerraoniurbHofi 3aoqHofi HayqHo-nparru'recrofi KoH0epeHIII'II4

<Ilpoerrno-r4ccneAoBareJrbcKaf, Aef,TenbHocrb o6y'raroulvxQA, B HOMI4HaIII4I{

<MauruuocrpoeHLre, MerzurJroo6pa6orrs)))), l5 aupenr 2016 r. - flepiras, 2016 -

76c.

OrsercrneHHblfi 3a BbIIIycK: T.B. Kucenesa' pyKoBoAI4reJIb yue6no-

MeroAlrqecxofi cnyx6u fElIOy <lleprracrufi rorurexHl4qecKzft rolleAx I'IMeHI4

H.f. CnaBtHoBa).

C6opnux coAep)Klrr Marepr4anu I Perzoualrsofi sao.IHoft HayrIHo-[paKTI4'{ecKou

ronQepeHqr,ru <llpoerrno-r4ccJreAoBareJlbcKas Ae{TenbHocrb o6yuarorqvxcr,, B

HOMT4HaIII4I4 <MaurnuogTpoeHl4e, tut'etal11oo6pa6orxa>>. Marepraalu

ny6nraryrorcq B aBropcKo fi' pegarcguw.

focy4apcrBeHHoe 6roANerHoe npoQecclroH€ulbnoe o6pa:oBareJlbHoe yqpelKAeHIde

<llepucrufi nolurexHllqecKzfi xoueAx I4MeHI4 H.f ' CnaBqHoBa))



OrraeJreHrre

PA3IABoTKA IIpI4crIocoEJIEHr4A Anr BbIToeoIZ cBEpJII4JIruorZ MAIIII4HIT
(BCM), Eourcapde Bacwtuil Audpeeeuu...... ............5

AB T O MA T VI3 AIJUfl I4 M EXAHVI3 AIJVTA C B A P O qH O f O IIP O 14 3 B On C TB A, Ey rc u u

Kupunn Eezeuueeutt...... ...., . .........7

HACTOJIbHbIIZ CBETI4JIbHI4K, Bapaurcuu,{euuc OneeoeuH .......I2

PACTPOBOE OPE3EPOBAHI4E , fa6oea Hqmanun BurcmopozHa ... . ... I 5

MO.fl IIPOOECCI4A CAMAA JIyr{lIIA-fl, foneudyxuu Bnaducral, IUyuoe Auamonuil
Bacunueew1...... ......2I

CIIOCOBbI CBAPKI,I Ant PEMOHTA ABTOMOBI4IIfl., Enauoe Lleau u Tynuqutu

Audpeu. .........25

TEXHOJIO|I,IJI JIA3EPHOIZ OBPABOTKI4 METAJIJIOB, 3 AE ANNO C EZ OP

Anerccaudpoluu .......30

OIIEHKA yIOBJIETB OPEHHOC TI4 KAI{ECTBOM OEPA3OBATEJIbHbIX ycJryf
c TyAEHTO B C IIEI_II4AJIbHO CTI4 TEXHO JIOf 14fl, MAIIII4HO C TP O EHI4TI B p AMKAX
BHENPEHI4' 3JIEMEHTOB .4YAJIbHOf O OBYqEHVIS, B OEPA3OBATENbHbIIZ

|IPOIIECC, Mauoumo e a An ercc au dpa Bnaducnan o 6Ha, O 6yxo e lrlnun B anepue euu,

Paduouoea Eaeua Hurconaeeua, Vuprcoea Anerccaudpa Audpeeeuq... ... ....35

KOBKA KAK CIIOCOB AEKOPI4POBAHI4JI CBAPHbIX I43,4E JMn, Macneuuurcoe

Hurconail Cepzeeewr...... ....38

I43|OTOBJIEHI4E CKAMEIZKVI, Monorcoe lrleau Bnaduuuporuv ....44

I43YqEHI4E TEXH OIO f I,IIIE C KI4X O C O EEHHO C TEIZ 3NE KTP O 3 PO 3 14 OHH O IZ

OEPABOTKI4 (33O),Ilououapee lIaeen lrlzopeeuv . ...48

C TATI4 C T I4qECKI4N AHAJII43 KPI4B I43 HbI KAHAJI OB TPYB. PV C A rc O C H UrcUM A

Battepueewt.... ............53

AHAJII43 KO MIIO3I4 IJI4VI C I4C TEMbI B O OPyX EHI4fl., C m ap rc o e LI e au f uumpu e e uu

IOICTABKA An-fl UBETOB, Cy66omuu Cmenau Hurconaeeuu...... .....60

METOAbI |IPABKI4 TPyE KAHAJIA CTBOJIA IIOIIEPEqHbIM I43|I4BOM, Cyn6ailrcuu

MuxauJt Badu,Moeuu...... .. . . ,.........63

56



MOIIIHOCTb PE3AHUA IIPl-r HAPE3AHI4I,I PE3bB bI, Cyxuu uu An e x c e il C epz e e e uu. 6 6

B BEAEHI4E IIO}UITVI g, O HAYKE TP?IB O JIO f I4VI 14 TP I4E O TEXHI4I{E C KI4X
COCTABOB B KyPC IJ4CLIUIIJII4HbI "MATEPI4AnOBEAE HVIE", C anu o e An ercc au dp
IrInouv, XpauueuKo HuKuma Cepeee6wt.,. .......... ......,69

TEXHoJIof l4t 3JIEKTPO3PO3I4OHHOIZ oBpABorKI4 MATEpI,IAJIoB. llf nnnuu'
Hurconail Aner<caudpoeuv ... 7I

it



PA3PAB OTKA [IPI4CfIO C OEN EIg.IifT TJIfl BbITOB OIZ
cBE PJIr,IXbHOrz MA III I,I HbI (B CM)

Eourcapde Bacunuit
M autu H o c mp o u m e J7 u u ut t)

Audpeeeuv,

rconnedcrc>

cmydeum TEIIOV <Ifepucrcuil

Pyrcoeodumerb ; Xopurco e C epzeil lrlnuu,t

I_{enr 14 ccneroB aHvrfl :

flonruueuze xecrKocrrz cr4creMbr
r4crroJrb3 oBaHr4 eM B CM.

npu cBepneHtrr4 oraepcrafi

3 alla..au r{ c c Jr enoB aHLrfl :

llpz cnep IreHLrv orBepcrrrfi c uotuolrlbro BCM Bo3Hr4 Karor rexHoJrorr4qecKr4e
TpyrHocrI'I B CBq3I4 C yBoAoM CBepJra, HapyrxeHrzeM rrepneHrr4r(yn.rrpHocrr4 v
coocHocrll HecKoJIbKI4x orBepcrl4it, atiax xe rIoJIoMKr4 cBepna BcneAcraze HIasKofi
iI(CCTKOCTI{ CLICTEMbI I{CJIOBCK-MAUI]HA.

vro6rr cBecrr4 K MZHr,rMyMy au"""ra norperxHocrr', [peAnaraerc{
I4crloJlb3oBarb cleIII4aJIbHoe cBepnl4nbHoe [pr4crroco 6teuue, B KoropoM ECM
o6ecnequBaer Kpe[JIeHuIe I4 BpaIr]eH ue r4HcrpyMeHTa, a loAarra ocyqecrB rrrercfl
npeAnafaeMbrM rrpr4cnoco6lenuev.

Cnpoer<rzpoBaHHoe u I43roroBJIeHHoe npacnoco6reHue o6ecue.{zsaer
tronyrleHl'Ie orBepctuit, nepneHAI4Kyn.spHbIX rrJrocKocrr4 cBepne H:afl, yMeH6rrraer
plzcK TIOJIOMKLI CBepn M€LIOrO Al4aMerpa r4 coKpaqaer 3arparbr BpeMeHLr BO BpeM,
npoqecca cBepneHl4'q' OHo ouv.r'aercfl [pocrorofi xoncrpyKrlr4r4 z y4o6crnou
pa6orrr.

To'rHocrr H3roroBJreHHoro rrpr4cnocolreuuq 6rua
rroJrb3oBaHr4r4 CBepn naz60Druero A]t'AMerpa, 3aAaHHOfO
repr4crr4Kofi BCM.

paccl{uTaHa IJpu vc_

rexuuqecxoft xapaK-

{nr nonyqeHvrfl :a4anHofi ToqHocrr4 orBepcrr4 it 6,;rtr npor43BeAeH pacqer
'4eralefi u y3noB Ha xecrKocrb, o6ecue.reHrr ueo6xo4zurre nocanKz B
conp'fifaeMblx AeraJIflx, a raKxe rorlHocrb nepeMelrleH]fffl noABl4xHbrx y3JIoB.

llpone4en aHaJrLr3 KoHcrpyKrIZr4 Ha TexHoJrorzqHocrb c yr{eroM vc_
rroJrb3oBaHr'r-s .4ocryrrHbrx Marepn €uo B a c[oco60 e o6pa60rxz.



LICtIbITaHI4e IIpIaCnOcO6Ireuur IIOKa3€UII4, r{To Tor{HocTb rroJryqeHHblx
orBepcrafi coorBercrByer rlapaMerpaM npu o6pa6orxe Ha HacroJrbKo - cBep-
JII4JIbHbIX CTAHKAX.

O6rexr LrccJrenoB aHufl:

llpuvreHeuze rrplzcnoco6r,euus Anfl cBepJreHr4r ornepcrufr c noMorrrbro
6rrrosofi cBepnznbuofi uaruzHrr (BCM).

Bo BpeMq pa6or B MenKocepufiuovr npor'3BoAcrBe, B yue6no-npo-
r43BOACTBeHHbrx MacrepcKr4x, Bo BpeMr peMoHTHbrX pa6or r 6ury (r upr,ruepy,
c6oprca ve6enz), ecTb neo6xoAl4Mocrb rracroro rrcrroJrb3o Bauzfl pyuuofi 6rrroeofi
3neKrpoApeJrr{.

OcHosHofi uenblo pacqeroB Lr 3KcrrepzMeHroB 6rtrto co6ruonenze
[eprleHAl4KyntpHocrul cBepna orHocI4TeJIbHo o6pa6arrteaeNaofi noBepxHocrz Lr

IIJIABHOC NEPEMELIIEHVC Aly'CKA. B XOAC I4CCNETOB AHUfl YCTAHOBIEHO, IITO T,Nfl
neo6xoAzl'tofi ToqHocru HaM cneAyer coBMecrHo npocBepnr4Tb orBepcrur.rr B

Aer€LJI{xIu3cco6lroAeHI4eMrlepneHAr4Kyn{pHocrr4orHocr4TeJrbHoonopnofr
noBepxHocru. I.itx rorrHoro rlepeMeuleHufl, noABr4)KHoro Ar4cKa aelonb3yrorc{
naTyHHbIe BTyJIKkt' I4MeIoqI4e TorIHbIe HapyXHbIe I,I BHyTpeHHZe IIocaAKU, AnuHa
Koropbrx Aon)KHa 6rrrr He MeHee (1,5.. .2) d.

BaxHyro ponb zrpaer xecrKocrb npucnoco6renz.s, efo ycrofiuunocrb rr
TotlHocrb' lanurte napaMerpbl 6utm npoBepeHbr rrpv r4crrbrraHr.{rx
npucnoco 6reuuq n pa6ore.

Brrsolrr:

1' CnpoexrupoBaHHoe u lr3roroBJreHHoe npr4cnoco6reuue pac111uprer
TexHoJIOfI4qecKI4e BO3MO)KHOCTZ rXUpoKo pacrpocrpauenuofr BCM [pr4 wc-
IIOJIb3OBAHI4U B EAI4HI4TIHOM V MENKOCEPUfiHOV NPOLI3BOACTBC, B YVC6UO-
npoz3BoAcrBeHHbIX MacrepcKl4x KoJrJreA)Ka, a raKx{e n 6rrry [prz peMoHTHbrx r4

MoHTaxHrrx pa6orax.

2. Vuenrruaer Bo3Mo)KHocrI4 nonyqeHu.s 6paxonannux Aerarei u
nonoMKy r4HCTpyMeHra.

3. cor<paulaer BpeMf, Ha BbrrroJrHeHr,re cBepnr4JrbHbrx orep a\uh.

4. llpocroe rro KoHcrpyKrlurr, r4Meer Hr,r3Kyrc cror,rMocrb.
5. Vnyvruaer o6rqyro Kynbrypy npor.r3BoAcrBa.
Tarau o6pasolt, [pzcnoco6reuze o6ecue.{znaer 3aAaHHyrc Tor{Hocrb

cBepJIeHLIt' yMeHblxaeT Bo3Mo)KHocTb 
- 

nonyqeHlzt 6paxonaHnrx 4eranefi Lr

o



IIonoMKy I{HcTpyMeHTa, coKpalqaeT BpeMt Ha BbIIIOJIHeHI4e orrepalll4fi, Mo)KeT
6rrrr ucrroJrb3oBaHo anr QpesepoBaHr4r noBepxHo creir urra3oB.

llpzcuoco6leuze coAepxl{T cneAyloulr4e ocHoBHbre Aer€urz: ocHoBaHue 3,
B KoropoM 3arlpeccoBaHbl TpI,I HalpaBn.f,rorrlr4e 5. llo HanpaBn_sroulr4M 5
rlepeMelrlaercfl BeprI4K€uIbHo Ar4cK uo4nuxHufi I c saupeccoBaHHbrMrz B Hero
JIaryHHbIMI4 nrylxarr'ru 2. llo4nzxHufi AZcK aMeer [ocaAoqHoe orBep crr4e,
COOTBCTCTBYIOqCC AI,IAMCTPY KOHCTPYKTI.TBHO|O 3JICMCHTA BCM. FCM
3aKpeun.serct B orBepcrLle IIOABIDKHO|O Ar,rcKa c noMorrlrro 6olra 12. Ha.rlr4cKe
3aKperrJreHa pyr{Ka 9 c HacaxeHHofi ua Hee pe3r,rHoBofi erynrofi 10.

Arq Bo3Bpara B ucxoAHoe rroJroxeHze cnylr(ar rpLr npyxznu 7. Atts
ycraHoBKurlly6uubl cBepneHvfl.14 QpeaeponaH:afl npeAH€BHaqeHbr Sr,rxcaroprr g c
3aKpennrrcqr,rMr,r 6olrauu 1 1. flo,ua.ra
ycuJrufl, npr4noxeHHofo K pyKorTKe
rrpr4MeHreMbrx cBepl (4raanaerpa u 4nunrr)
6. flocne 3aBeprrreHzr cBepneHnfl, BCM
r4cxoAHoe rroJrox{eHr4 e.

Errn pa:pa6orau c6opovHuft veprex'cneprunbHo o rrpr4cnoco 6tteruut,r4 rro
HeMy 6rtla [poz3BeAeHa c6opxa c BbrrroJrHeHr4eM Bcex seo6xolurr^rx
TexHl4qecrux rpe6oeauuir. x(ecrr<ocrb I4 TotlHocrr o6ecrequBarorcs 6rarorap1_
coeN'IecrHoft o6pa6orxe eralefi u p€BBeprbrBaHr4ro ornepcrafi Bo BrynKax.
leranz BbrrroJrHeHbr rro paspa6oraHHbrM qeprexaM (roxapuue, QpesepHrre u
runuQonanbHble pa6orrr). flocle [poBepKr4 Ha reoMerpr4rrecKyro rorrHocrb v
pefynHpoBKkI HeKOTOpbIX 3JIeMeHTOB CBepnr4nbHofo rrpucnoco 6lerurtx, oHo
ycnerrrHo npomno Bce r4crrbrTaHr4fl .

ABTOMATII3AIIUfl VIMEXAHVTSAII|I^fl CBAPOIIHOIO
rrPor{3BoACTBA

Eyrcuu Rupwzn E ez euue euu, c myd eum c onurcawcKo ?o zopHo -xuJvtuv e c Ko zo
mexHuKyMa
Pyrco eodumerb : He eepoea Hamanun lrleauoeua

OAnI'rrrr u3 ocHoBHbIX cuoco6oe unrencr,rsuKarJuu cBaporrHbrx pa6or v
ynyqllleHvfl ux KaqecrBa f,BJI.SIOTCT MexaHr43arlHf v aBToMarr43ar\ufl cBapoqHofo
lpoI43BoAcrBa raM, fAe 3To Bo3Mo)KHo r'r gKoHoMr4arecKr4 o6ocHosauo. OcnonHofi
lnoqaAKofi 4n.a BHeApeHI4t cBapoqHblx aBToMaroB, cBapoqHbrx po6oroB, craHKoB

r4HCTpyMeHTa rrpoz3BoALrT}fl 34 CqeT

BCM. Arq yBenuLreHufl Ar4ana3oHa
14 cnonb3yloTctr BTynKr,r yAJrr4 Hr{TeJrbHbre

rroAHr4MaeTcr c noMorrlbro [ppKr,rH B

v MaITILIH Anr rIpoI43BoAcrBa cBaporrHbrx pa6or, flBrrflercfr rrpor.r3BoAcrBo c



6olrruzuz o6reuaMl4 cBapKu. 3ro qacro rroBToprrc xrkreefl orrepaqr4r4 Ha cpeAHrzx
14 M€LIIbIX KoHcTpyKrfvrflx, crpol4TenbcrBo Lr Bo3BeAenze 6olrurrx KoHcrpyxqrafi a
MexaHV3MoB' aMelollll4x B cocraBe lporrx€uHble IrrBbr. B neproM cnyqae cqer
Mor(er uI.Tu Ha TbIc{qLI Aer€Lnefi s claeHy. Bo BTopoM - Tbrcf,r{r4 l,r corHr,t rbrcrq
roHH cBapHbIX roucrpyxqzfi. Kpove AByx nepBbIX [puru4H - MaccoBocrr4 u
cyulecrBeHHoro o6leva cBapHbIX pa6or, Moxer rrpeB€urr4poBarb 14 Tperbt
Heo6xoAzMocrb noAAep)K aHprfl cra6zruso BbrcoKoro KaqecrBa cBapKr4 r4 )KecrKlrx
TexHI4rIecKI4x rpe6onanzfi K cBapHbIM ITIBaM B cocraBe oTBercrBeHHbrx
roucrpyxqzfi.

Heroroprre KOHCTpyKrIr4r4

f€l3a. MocTbI.

BIICI{ATJI'IOT: xopa6ln,
6ypoerre nnarQoprrau

Bo3BeAeHvIr', aQreKTbI SKOHOMI4KI4 u !e$u4ur xnanzSrzrlr4poBaHHbtx cBapxlr4KoB
ycKoprror HayrrHo-TexHr,rqecKzfi nporpecc. Bce 6olrue BHeAprerc{
ABTOMATOB, KAHTOBATEIEiT, MAHI,INYN-'ITOPOB, CBAPOIIHbIX TPAKTOPOB

cBapoqHbrx

v cpeAcrB

ne$renpo,qyKroB v

lralofi MexaHz3auun.

MexaHr,rsar\ufl Lr aBToMaru3erlus flBrrflercfl eaxHefrrrrzla cpeAcrBoM

cBaporlHoM rrpot43BoACTBe,rroBbrrrreHrl.rr npopr3BoArrreJrbHocrr4 pa6orrr B

ynyq rxe Hrz e Kar{e crBa np oAyKrlr4r,r 14 y c noBH[ p a6 orrr.
AeroNaarkaarJtrfl, cBaporrHbrx npoueccoB uara6oree [pzeMneMa ilpLr

MaccoBoM Tr4ne npor43BoICTBa.

Maccosoe [por43BoAcrBo xapaKTepw3yerafl y:xofr HoMeHKJrarypofr v
6olrurnna o6leuov Bbl'rycKa uzgetui1 HerrpepbrBHo a3roraBJrr4BaeMbrx vrru
peMoHrzpyeMblx B rer{eHl4e [polonxr4renbHofo BpeMeHV. KOOoQuq?reHr
3aKpenneHzt ouepaquft B coorBercrBull c fOCT 3.1108-74 Anfl MaccoBoro
npol{3BoAcrBa paBeH vnu MeHbrrre eArrHrrrlbr. Taxurra o6pasona, Ha Kar(AoM
pa6ovena Mecre 3aKpenuerct BbIIIoJrHeHr4e oAHofi [ocro-sHHo rroBTopqrcqeficq
onepaIII414. llpta 3ToM I'Icrronb3yerc.a cnerlr4€urbHoe BbrcoKonpoa3BoAr4TeJrbHoe
o6opylonaHLre) Koropoe paccraBnflercfl rro rroroqHoMy rrpr4Hrluny, To ecrb rro
xoAY TeXHOJIOfI4T{eCKO|O npouecca, u Bo MHO|I4X Cnyqa.sx cB_rl3brBaerc_s
TpaHcnoprLrpyroqr,rMr4 ycrpofrcrBaMr4 U XOUnefiepauH c l]ocraMz
rlpoMexyror{Hofo aBToMarI4rIecKofo KoHTpOJI.rI, a raK)Ke [poMex(yrorIHbIMZ
cKnaAaMI4-HaKOIrI4TeJI'MI4 3afoToBoK. cua6xeuublMz aBToMarzr{ecK}rMr,r
rr ep e rp pK ar e rr flMpr (p o 6 o r av u- M aHntryn r r op au z ) .

Po6orrr-vaHr4nynrropbr rrpon3BoArr cMeHy 3aforoBoK Ha orAenbHbrx
pa6ourax Mecrax z [yHKTax KoHTpo rq.I4cno.rrb3yroTcr BbrcoKorrpor43BoAkrreJrbHbre
MHOfOITIU.IHAeIbHbIe aBToMarbr Lr [onyaBToMaTbr, cJro]KHbre craHKa c glIV u

xpaHr4narqa

rp. CpoxH vx

o0pa0aTbrBaroqve rleHTpbr.



Pucynor - 1- Po6or-MaHl4rlyntrop ,

l[zporo lpzMeHrrorcr aBToMarr,rqecKr{e rurHrzzr Lr aBToMarLI3I{poBaHHbIe

upOLI 3BoAcTBeHHbIe CkI CTeMbI, ynp aBn,f, err,rrre 3BM.
AgroNaarullecKaf, Iryrnufl, - KoMITJIeKc rexHoJloruqecKoro, BcrloMofareJlbHoro

vr rroAbeMHo-TpaHcnoprHoro o6opy4onaHtrs., Koropoe 6es HenocpeAcrBeHHoro

l/(lacrkrs, rIeJIoBeKa BhrrIoJIHfleT c olpeAeJIeHHbIM pI,ITMOM rracTb

rrpolr3BoAcrBeHHoro rrpoqecca r43roroBJreHlrs AeraJrkr, ysronofi zrz o6u{efi c6oprr'I

14 cBapKr4. AsrolaaruqecKoe [epeMerrleHr4e rrpoz3BoALIMbIX Aerareft BAonb nprHuvl

o6ecue.rz Baer cfl ronnefi epou



Pzcvnorc 2 - Anrorvrarkrr{ecKa-f, rrurHLrs.

Cnapovnoe [polr3BoAcrBo - KoMrrJreKcHoe npor43BoAcrBo, Koropoe

BKIrOqaeT B Ceor ocHoBHbre oneparlr4r4: coopKy, cBapKy, npaBKy, TepMr4qecKyro

o6pa6omy, o6pa6orKy cBapHbrx KoHcrpyrqufi n ps1 Apyrr4x, BcrroMorareJrbHbre

oileparlr4Ll: TpaHcnopTHbre, H€uraAoqHhre, KoHTponbHbre v T.rr. kr olepaq[r4
o6cnyxzBaHvrfl:. peMoHrHbrs Lr Ap.

He cnapoqHbre oneparlr4lr B cBapoqHoM npor43BoAcrBe 3aHuMaror B cpeAHeM

oKoJro 70 % o6rqefi TpyAoeMKocrkr pa6or cBaporrHbrx rlexoB. Kpoue roro, AalKe

nplr BbrrroJrHeHLrr4 co6crnenHo cBaporrHbrx onepaqufi, ueo6xoAr{Mo BbrrroJrHrrb

BcrroMofaTeJrbHbre [pLreMbr rro ycTaHoBKe, noBopoTy Lr KaHToBaHHro cBapr{BaeMbrx

uzyetrutit, ycraHoBKe cBapoqHoro aBToMara Ha Haq€uro rrrBa, y6opre cBapoqHoro

Qnroca n r.rr. Ha BbrrroJrHeHze grlrx [pLreMoB rpuxoALrrc-f, oKoJro 35 %
TpyAoeMKo crLr c o 6 crseHHo cBap oqHbrx otrep a\uit.

Tarzu o6pa-:ovr, oqeBr4AHo, rrro MexaHr43aqurfl, Lr Aa>Ke aBToMartrcarlkrfl, ToJrbKo

caMoro rrpoqecca cBapKLr He cMo)Ker o6ecne.{r{Tb Bbrcorcnit y oBeHb MexaHH3arIHr4

10



cBapoqHbrx rlexoB Lt rroToMy qpe3BbrqaftHo BaxHoe 3HaqeHLIe zMeeT KoMIrJIeKcHa.[

MexaHlr3arlr{r cBapoqHof o npoLI3BoA crBa.

KounlercHafl MexaHlr3arlr4rr cBapoqHofo npou3BoAcrBa, KpoMe

aBToMarurrecKrrx tturtuit cBapKu, npeArronaraer LIcrIoJIb3oBaHI4e craHKoB c
qLrcnoBbrM rrpolpaMMHbrM ynpaBneHrieM (ClD Ant MexaHzqecrcofi o6pa6orrz

4eranefi (roueHue, cBepJleHve, SpesepoBaHkTe z r.a.)
O6pa6orra Ha craHKax c [pofpaMMHbrM yrrpaBneHlleM BeAerc.a rro

npofpaMMe, 3zrrro)Kesnofi B rraMrrrb clrcreMhr c nyJrbra yrIpaBneHvIA) e uarnzurofr

JreHTbr urwr 3BM, a raK)I(e krs 6z6nr,rorerz ynpaBn-f,rolqux [porpaMM B

oHeproHe3aBllclrMofi r,alsru ycrpofi crna 9ITV.

AnrouarvrcarJvrfl. rrpolr3BoAcrBa rryreM BHeApeHLrs. craHKoB c ITV Bbr3blBaer

rny6oroe KaqecrBeHHoe Lr3MeHeHLre B coAeplraHl4e rpyAoBbIX Qynrqzfi
pa6ornzxon. Eclz rpexqe rpyAoBbre Synrquu rreJroBeKa cocro-f,rl4 n o6pa6orKe I4

rrepeMerrleHr4vr rrpeAMeroB TpyAa, a raKxe B KoHTpone, perynupoBaHul4 Lr

yrrpaBneHulr npoz3BoAcTBeHHbIMkI npoqeccaMll, To B coBpeMeHHoM

aBToMarLT3?rpoBaHHoM rrpou3BoAcrBe Ha ocHoBe craHKos c r{ITy orz $yHrqzz
nepeAarorc.rr aBToMarr4rrecKkrrra ycrpoftcrBaM, a 3a4aqa qeroBeKa cocrozr rerlepb B

vIx yCTaHOBKe LT HaJIaAKe, OpTaHII3aIII4LI peMOHTa, a TaK)I{e B noAroToBKe

rpofpaMMbr AJUI r,rx pa6orbr r,r B na6lfuaeHvrv sa xoAoM npoLI3BoAcrBeHHoro

rpoqecca.

l
l
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Pucynox 3 - Toxapnrrfi cranoK c [pofpaMMHbrM ynpaBJreHr,reM

lloAnor-fl I,ITof, MoxHo cKa3arb, r{To MexaHI43aIIr4q u aBToMarI4 3arrLrfl
cBaporlHofo npoI43BOACTBa tBr.qlorcr naNuefiurzuz SaxropaMr4 znreucus uKar\vu
cBaporIHbIX pa6or, ynyqlueHat ux Kar{ecrBa, cuoco6crByror rroBbrrrreHurro
TIpOI43BOIUTeJIbHOCTLT rpy[a I{ CoKpaqeHr.rrc AJrHTeJrbHocrr4 rrpor43BoACTBeHHOrO
ul'rKna.

Cnucox t4 cIIoJrb3oBaHHbIX r4crorlHt4 KoB

1' B'JI'cocoHKHH , f.M.MaprI4HoB. czcrevu r{r4cJroBoro rporpaMMHoro
y[paBneHus. Y \e6Hoe rroco 6ue Nts By3oB.
M: Jloroc.2010.
2. M.A. Een.ar<oncxzfi, M.T. AHanreecrufi, Io.B. KoHosanoe
Arronraru3rzpoBaHHbre rxvpoKorroJro c Hbre craHbr ) y \paBnfleMbre 3B M.
M.: Meran nyprur\ 2009.
3 ' A'A' fu'nesu'I, JI.A. 3runroS. M. Korr,r6uuzpoBaHHbre Marrrr4Hbr AnflcBapoqHofo rpor43BoAcrBa. cea60. Kzen, Hayxona AyMKa, 2012.
4' MexaHvrcawrfl I4 aBToMaru3arlufl cnapovfioro npokr3BoAcrBa I A.A.fuuenHv,
JI.A. Srznro$. M.: MarulrHocrpoe uue 201I.
5'c'A'KypKI'IH, B. M. Xoaoe, A. M. Prr6avyx TexHonorzx, MexaHr43arJkrfl v
aBroMarlrc arJufl rrpor{3BoAcrBa cBapHbrx KoHcrpyxqu ft .

M.: MaruzHocrpoe uue 2009.

HA C TOJIb HbIIZ CB E TI4JIbHI,IK

Bapaurcuu feuuc oneeoeu,t, cmydeum rEIIoy <fopuosaeodcrcuil
nonutm exHuv e c rcuit m ex HuKyM ))
Pyrcoeodumerb ; Cynmauoea Jludun Kvsuuoeua

Pa6o\as HacroJrbH afl raMna - cBerlrJrbHkrK MecrHoro HanpaBneHHoro r4Jrr,r
paccetHHoro ocBeqeHklq. Ot roto, cKoJIbKo 14 KaKofo cBera Aaer Ta vrv vHafl
MoAeJIb, 3aBucur He roJIbKo pa6orocloco6nocrb, Ho r4 3AopoBbe nojrb3oBareJrr.
flor<ynar pa6ouuit cBerunbH'K, HyxHo AyMarb He ronbKo o MoxlHocrr,r JraMrrbr, Ho
v ponv upz6opa B rlpocrpaHcrBe. lonxen Jru oH rapMoHr4qHo BrrzcbrBarbc-q B
r4Hrepbep (ror4a BaxeH naarepzan)? Kaxrze perynzpoBKrr Aon)KHbr
[pLr cyrcrBoBarb (ertcora, yfon HaKJTOHa foJroBKr4 paaceLrBaer cfl pr np. x

Ap.

Tarue
HACTONbHbIX

cBerr4nbHuKrr r4crronb3yror Lr AoMa, u B oSace.
naMrr ooyqaroTcr cTyAeHTbr, a [penoAaBaTerrv

lloa cBeroM

rrpoBeprror
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Terpa.{Ku c AoMaruHr,rM 3aAaHr4eM. r{ro ueo6xo4zvro yrrr4TbrBarb npr4 nrr6ope
pa6ouefi HacroJrbHofi lavrnrr?

rrpo6'nenra: Kar l43roroBrlTb AeKoparzeHrrfi cBerr4JrbHr4K, KarrecrBeHHo z3
noApyrrHbrx MaTepr4 urrroB.

Ile'nu: llpzo6pecrz upo$eccr.roHaJrbHbre HaBbrKr' trpu rr3roroBJreHuu
HacroJlbHofo cBerI{JIbHI4Ka C noMorrlbro cBapKZ 14 [poBepr4Tb MOA TBopqecKze
BO3MOX(HOCTr4.

3aaaqn:

I . flo4o6parb nLr reparypy r4 r.croqH LrKvr, u3yqrarr aHsopMarlurc.

2'Passurs rBopqecKoe MbIIxneHHe yt rBopqecKr4x HaBbIKoB B
I43 f OTO BJI EHLII,4 CB CTI4JI bH I.I KA.

3' (Dopuzponarr npo$eccrzoH€urbHbre Kar{ecrBa Lr yMeHure pa6orarr c
MeTa^ITJIOM r4 SneKTpZrIecTBOM

4' P azp alorarb rexHoJlor''Iecxufi [poqecc r43roroBJr eHvrfl reKoparr4BHoro
CBETT4JIbHIIKA

5. OQopnar4rb npe3eHrarrr4ro 14 npoeKr.

6.Pa:pa6orarb rexHoJrofr4r{ecKyro Kapry;

7.llpoananlr3upoBarr pa6ory.

o6rercr nccJreAoB aHufl: cnerz*nzx, BbrrroJrHeuHufi v3 [oApyrrHbrx
MaTepuuuroB.

Iuuoresa uccJreAoB annfl. Moxuo kr3foroBt4Tb KarrecreeHurrfr cBerI,IJIbHI4K
c MI'I Hr4M€LrrbHbrMrr 3 aTp aTaM Lr pr3 loApyr{Hbrx M aTepr4 €rJr o B.

MeroA n ccJr eA o B a*.,fl . rlpaxrzxo-opzeHTr4ponanurrfi

1.Pa6ora c yve6nofi, cupano.{Hofi nzreparypofi.

2.Pa6ora c r,rHrepHeroM. Brr6op ocKu3a.

3'Brr6op npoAyKTlIBHbIX MeroAoB pa6o*r ro r43roroBneHr4ro HacroJrbHofo
CBCTLIJIbHI4KA.

couua.nuHaq 3Haq'Mocrb: ceeua*Hr{K B coBpeMeHHoM r4HTepbepe.
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Hacrolrnrre JIaMTIbI nyqtue Bcefo r4crloJlb3oBarb KaK Ao[oJlHLrremurti
I4crotIHI4K ocBeuleHl4t' Pa6oraG qetrrfi AeHb s reNaHofi KoMHare - \pu ((yrorHoM))
cBere oAuofi JraMrrbr - BpeAHo rnr fJrEl3. leno B TOM, vro pesxuft nepenaA
YPONUEfr OCBEIIEHHOCTI'I BbI3bIBACT HEHY)I(HOC HAIIP,)KEHUIE, L{TO BEACT Kycranocrz' llpe4uovrl'{reJlbHee o6opyAonarr KoMHary HecKoJrbKr4Mr4
cBerI4JIbHPrKaMu pa3Horo rurra - xou6zHl4poBarb HacroJrbHbre JraMrrbr c ApyrLrMu
MOACJI'MI4, O6ECNCVPIBAIOUIIIMIA O6rrIEE 14 AEKOPATI.I BHOC OCBCIIIEHI4C.

Arcrya'nrHocrb reMbl: onpeAen.aercr norpe6noerflMu pa3Br4Baro11eficx
SKOHOMI4KH n llepnacKoM Kpae n xeannQr4rltrpoBaHHrrx pa6oqux KaApax, cno6o4Ho
BnaAeroqero ceoefi npoSeccnefi, ueloeeKa, croco6uoro x e$sexrwn11oit pa6ore
tro cnequ€ulbHocrl4 cBapKZ Ha ypoBHe poccnficK:aX pr Mr4poBbrx craHAaproB.

llorpe6nocrr o6ulecrBa pacrer B cB{3r4 xonrQoproM rrpo}K vrBaHLrfl, a raruKe
B orAaJIeHHbIX yronKax celrcxofi MecrHocrtr. lloerovy [3roroBneHue
HacroJIbHOfo cBerI4JIbHrIKa I43 noApyr{Hbrx Marepv€uoB cqvraro axryanrHofi.

1'3rau noAroroBlrreJlbHbrfi. Couacuo rpe6oearurrM noAo6pan v u3yquil
nl4Teparypy' VsHan u3 zHTepHera pI4cyHoK. Pacc.{uran u Bbr[onHZJr r{eprex,
'rro6rt onpeAenl4Tb KoruqecrBo norpe6riocrz Marepr4aJra Ha r43roroBJreHve.
Hacrolrro sKoHoMI4rIHee o6ofi Aercr rr3roroBJreHne cBerrzJrbHr4Ka.

2.9rau uccJreAoBaHr{e n uo46op MarepnaJra. vzyuutr nureparypy v
uo4o6pan Marepuan, xoroprtfi 6omrue noAxoAr4r Anfl r43foroBJr eHufl
CBCTI4JIbHZKA.

3'3rau ocnosHofi. 3aua'zpoBuln rro3TarrHo pa6ory Ha r43roroBJreHr4e
cBerI4JIbHur<a. fAe BbItBI4n rexHoJlofl'Iro rr3roroBJleHr4t. ZccreAosan v BbrflBr4Ir
cnoco6 cBapKu. CryAenr [poBen vccneAoB aHufl Ha r43yqeHr.re rexHororz.recxofi
cBapI'IBaeMOCTkI CTAITLT 14 BHeC KOppeKTr4Bbr B TeXHOJrOfr4t4 cBapKa. Brl-seaJr, rrro
rIocJIe cBapKI4 Mer€UIJI neo6xoAzMo noABeprHyrb repMzrrecxofi o6pa6orxe, r.x.
MCT€UIJI OTHOCUITbC' KO II IPYNIIC CBAPI4BACMOCTI4. ATq OIPCACNCHII,
TexHoJlofz'Iecrofr cBapl4BaeMocrl4 eralrv BbrloJrHr4Jr npoBepKy [paKTr4r{ecKr4M
cloco6ou' I'ts 3Toro BbIrIoJIHI4n cBapl(y na o6pasqe 14 oxnax{A€lJr c o6parnofi
cropoHbl xoJIOAHbIM BO3AyXOM I'I rroJrr,rBaJr xolo4Hofi eoAofi. llocJle oxJraxreHr4,
Bo3AyxoM cBapHa-s rorlKa ocraB€ulacb 6es u:veueuufi, a oxnalr4B xolonuofi
ro4o[, ro-rrBt4Jracb rperqrrHa.

Zclrtraul4e IIoJII4Bov no4ofi. llorlrs rrrBoB uz 6pangcnofira c Ar,raMerpoM
BbIXoAHoro orBepcrufl He MeHee 15 vrrr,r [pa .qaBn eHLrvr BoAbr He MeHee I atu
tIo3BOr'Ser orlpeAenzrb npoHI4IIaeMOCTb ruBoB IIO trorBJreHzlo TeqI4, KarreJrb.
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3aloreBaHLIIo. Teuneparypa Bo3Ayxa I4 BoAbr B raHHoM cnyqae ocraerc.s rofi xe,
rrro 14 An_s rrpoqr4x r4crrbrrauuit.

A 3To 3HaqI4T, cruulb orHocl4Tbc-a Ko II rpynue, yAoBJrerBopr4TenbHo
cBapl4BaloxJafl,cfl. B pesynrrare npaKTl{qecKoro orrbrra Bbr.sBr4Jr, qro r43Aenr4e
rocne cBapKI4 Heo6xo4zl,to BbIrIoJrHzrb TepMr4r{ecKyro o6pa6orxy ra3oBbrM
rIJIaMeHeM. Ycrparu4Tb rpyAHocrl4, Bo3HkrKaroque Bo BpeM.s cBapKr4 14 B To )Ke
BpeMt coxpaHl'ITr ceoficrBa cralru. lloerouy, HyxHo rrocJre cBapKz 3arurrrr4Tb
MeralIJI or KOppo3I4 I4, BbIIIOJIHI4 Tb OKpacKy HacroJlbHof o cBerHJIbHUr Ka.

Taxxe rryreM ua6lro4eHnr

BbIqBzJI' tITo M€T€LIJI MoXeT IIoKpbITbct p)KaBr{I4uoit, gltx 3Tofo HyXHo
3aIuI4TI4Tb MeruuIJI or rlpo.aBIIeHufl Koppo3rar4. llo4o6parb KarrecrBeHHyro KpacKy
Anj[ orAenxz. Pa:pa6oral rexHoJlorl,IqecKyro Kapry r,r3roroBJr eH:lrfl cBerurJrbHr4Ka.

4.3ran 3aKJrrtlqeHlle. Ha
3aKJrror{eHr4e o npaBrlnbHolr nrr6ope

ocHoBe pe3ynbTaToB CTyAeHT Orrr4c€ur

cnoco6a cBapKr4 v Marepv€uroB. locra.m
KaKrzx-To pe3ynbraroB B ceoefi upo$ecczlt.

Crozuocu cBerr4JlbHrzKa

Cronnaocrb Moero cBeruIJIbHzKa

noApyr{Hbrx MaTepr,r€uroB.

B Mar€Br.rHe or 850 Ao 2000 py6. 14 6olee.
MrzHzMaJIbHafl, TaK KaK rI3foroBJIeHo NlHofi zs

PACTPOBOE OPE3EPOBAHI4B

fa6oea Hamarun Burcmopoeua, cmydeHmKq fEIIOy ilIIR uu.H.f. Cnaenuoea

PyrcoeodumeJtb : Kocmuua Jfpdwuna Jleouudoeua

Ifenr [ccJreAoB alg.nfl. IrpoBeAeHkr e 3KCrrepr{MeHT€LrrbHbrx
I4CCnerOBauuit [poqecca pacrpoBoro Qpe:epoe aHzrl, ycraHaBnaBarourrlx
B3aI'IMocBt3b Me)KAy rlapaMerpaMl4 rrpoqecca pacrpoBoro Sperepor a;glzrfl Lr

OTKJIOHeHI4eM OT TIJIOCKOCTHOCTT4 14 IXep OXOBaTOCTbIO noBepxHocrl4.

3aAaqn [ccJreAoBaHnq:

1. vrsyuurs cyulHocrb pacrpoBoro MeroAa spesepoBaH'fl
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2. llpoaecra aHankrc napaMerpoB pacrpoBoro Qpe:eponaHvrfl. u
BbIAenI'ITb IlapaMerpbl, oK€I3bIBaIoqu e uaz6oluuee BJIrrrH vre Ha Tor{Hocrb
I4 IxepOXoBaTOCTb IroBepXHOcTr.r.

Sopurr

3. flponecru oKcneprrMeHTarbHbre r4ccneAoBaH,fl BrrLrflH."fl IapaMeTpoB
TpaeKTopuv Ha ror{Hocrb sopnru u uepoxoBarocrb noBepxHocrr4.

O6rercr

QpeseponaHr4eM

V CCJIEAOBAHNfl' TIOBCPXHOCTb I43AEIIPIfl, O6PA6OTAHHAA

Irpeglrer nccJreAoB aHHfli rroBepxHocrb kr31errr4fl) o6pa6oraHHa.rr
pacrpoBbrM MeroAov $pesepoBaHu,

Arcrya'luHocrb reMbl: B nacro-f,Irlee BpeMr rroBbrrrrarorcr rpe6onan Lrfl R
HaAexHocrH 0y"ntI"oHHpoBaHHr, Lrgrernfl, B oco6euuocrn B crrerlkraJrbHoM
MaITII{HocrpoeHrII4. OaHofi I43 KoMaHAHbIX cneqz€urbHbrx r43Ae tuit s1ttsercq ner€urb
Turra Koplyc, I43 BblcoKonefulpoBaunofi crarr4. B Aanuo fi Ae1;atu pac[onoxeH
uy6oxzfi rla3' K TIJI.cKI4M noBepxHocrrM Koroporo [peAb.sBn.rrrcTcr noBbrrrreHHbre
tpe6onauut ro roqHocrl4 Qopvmr u uepoxoBarocrr{ rroBepxHocrr4. Kaqecrso
I43roroBJleHkrr sToro l,aga BIrufler Ha roqHocrb n 6esorxa3Hocrb pa6orrr Lrcrenufl B
rIenoM.

B uacrosqee BpeMfl, AaHHafl nonepxn6crb AoBoAurcfl BpyrrHylo, nocKoJrbKy
cyqecrByroqve TexHoJIOrI4I4 He lo3Bor.rrror Aocrr4r{b rpe6yeuux napaMerpoB
KaqecTBa' no3ToMy I4ccne,AoBaH]ae HoBbiX [poqeccoB o6pa6orxu .f,B;1reTct
aKTy€LnbHofi za4a'refi.

Iunorela: npr4 pacrpoBoM

o6pa6oranu fi rroBepxHocrrr.

QpeaeponaHuLr ynyquraerc_f, KaqecrBo

Pacrponoe QpesepoBaHze - 3ro MeroA $peseponaHvrfl nlocxofi noBepxHocrz
Ieruwr Ha craHKe c qzcroBblM rlpofpaMMHbrM yrrpaBneHr4eM, ilpu KoropoM
TJIaBHbIM rBI4xeHpIeM flBIrflerefl BparrleHr4e Qpesu, a ABnxeHr4eM rronaqr4
BO3BparHo-nocrynareJlbHoe orHocr4TeJrbHoe ABZ)KeHr4e 3aroroBKt4 B AByX
B3aLIMHO-[epneHII4KyntpHbIX HarrpaBneHnflx, orJrr4r{arc ryuitcx TeM. r{To
TPAEKTOP14' B03BPATHO-NOCTYTIATCJIbHOfO ABI4)KEHI4, 14MECT

Jft'rccaNy.
Qopny Sr.yp

B xore uccneAoB aHufl 6stu I,I3yqeHbr pa3ntrrrHbre cxeMbr pacrpoBoro
SpeeeponaHufl. Tpaexroprzr nepeMeqeHvtfl r4HcrpyMeHra rrpeAcraBr.ser co6ofi
cJIo)KeHI4e rapMoHI4rIHbIX KoJle6asnit. Brz4 rpaeKTopr.rr4 3aBucur or coorHorrreHa,
Me)KAy qacroraMr{, sasavz u aMDnLrryAaMLr XOre6auuft. fpasvvecxoe
zso6paxenae raKl4x rpaexropzfi ur3BecrHbr rroA Ha3BaHr4eM SHryp llwccaxy.
Mnoroo6pa3r4e 0rryp orKpblBaer [rrpoKr4e Bo3Mox{Hocra np" perxeHr,rLr
onrI4MI43aIII4oHHbIX 3aAaq. OpzrzuanbHylo reoMerpr4r{ecKyro r4HTepnperarlr4ro
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Bocnpolr3BeAeHlnr $"ryp Iluccaxy rpeAno)Kutr [xuuo Jlopua. IItodas Qzrypa
Mox{er 6urr [onfreHa ) ecrrur Bparrlarb cr4Hycor4Ay BoKpyr III4JITIHApa tar, uto6lr
ee ocb rBJrrJracb HarrpaBnrroulefi oKpy)Gocrbro 3Toro qlInLIHApa, u rtorr]qeHHylo

TaKLTM o6pasorra [pocrpaHcrBeHHyro KplrByro c[poeKTl,IpoBarb Ha oceByro

rrJrocKo cTb III4ILI HApa.

PzcyHor 1 - @zrypa fluccaxy rpu coorHolrreHkrkr qacror 9:8

B AanHofi pa6ore nplrBeAeHbr oficuepnueHT€rrrbHbre LlccneAoBaHvrfl. B

KarrecrBe $arcropon nrr6panrr yroJr Lr rrJrorHocrb cerKu, TaK KaK oHrI f,BJl.glorct

ocHoBHbrMLr napaMerpaMkr Suryprr Jlzccaxy, BJrlrrlolqkrMvr Ha orKJroHeHLTe or
rrno cKocrHo crr4 Lr ruepoxoBarocrb noBepxHo crLI :

Y-yfon ceTKLI;

g-rrnoTHocTb ceTKlI.

Bu6panu [apaMerpbr Kaqecrna o6pa6oranHofi rroBepxHocrr4, oK€l3bIBaIoIrIkIe

o c Ho B orron af aro qe e BIrvrflHue H a QyHKIII{OHLIp o B aHLI e vr3 ae nas.:

Ra-ruepoxoBarocrb [oBepxHocrll ;

A-orrcroneHlre or rrnocKocrHocrll.

B Ka.recrne o6pasqoB B3.rrrbr ry6zuecrrre 3aroroBKrr p€BMepoM 55x55x55 urra

vr3 craJrvr 40X.

O6opyaoBaHlre - Emco concept MILL 155, roroprrfi uvreerc.f, B yre6no-
rrpoLt3BoAcTBeHHbrx MacTepcKLtx KoJIJIeAx(4.

Ta6nzqa 1 - OcnacrKa , pexylqufi LI MepllTelrnrrfi rlHcrpyMeHr

HauuenoBale'vrc O6osHaqeHze
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Mexanz.recKrI e craHorlHble rLIcKI4 EMCO Rohm SG705

Oupaarca EMCO ESX 16 QrZ 910

I-laHra VERTEX V-32009

@pesa KoHIIeBat EB0606

Orruonenue or rrJrocKocrHocrLr rroBepxHocrla I,BMepqlocb I4HALIKaropoM

rracoBoro rv[ra VIS, ycraHoBneHHbrM Ha IlrraHreHpeftcuace. llaparvrerp Ra

r43Mepqnc fl, npr4 noMoIrIkI upo Q znoMerp a I 7 0 62 I

B pa6ore nccJreAoB€rrrocb BlrvrflHr4e rrapaMerpoB TpaeKTopuLI Ha KarlecrBo

urocrcofi noBepxHocrz. fIocraBJIeHo 20 er<cnepl4MeHToB.

I4cc.neaoBaHrre BJrrrqHrrfl yrJra cerKrl Ha orKJroHeHrrfl or rlJrocKocrHocrrl

VcranosreHo, rrro 3aBLIcI4Mocrb orKJIoHeHIlq

cerKrl HocLIT gKcrpeMaJlurrrfi xapaKTep. Munzuyna
oT rrJrocKocTHocrll oT yfna
na6ruoAaerct [pLI 3HarleHuz

yrna cerKkr 88,530.

Ilcc.rreAoBaHrre Brr,rfl Hllq yrJra cerKn Ha lrrepoxoBarocrb rloBepxHocrl{
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YcranoueHo, qro rxepoxoBarocrb rroBepxHocrv He3HaqLITeJIbHo 3aBucLIT

yrna cerKrl. Munzrvryu na6nroAaercfl, rtpu 3HaqeHrlu yrna cerKLT 88,80.

llcc.teAoBaH[e BrllflHllq rrJrorHocru cerKl{ Ha orKJroHeH[fl
IIJIOCKOCTHOCTII

a

-l

--
/l-_-I

Ilaorxocru cetxu,YoD

a 3xcneprmeHl 

-@yssLqx9

OT

OT

60504020

60
E
I

lsos
640-
b
9:o(J
o
Ezo
o
910t
o
5os-
o

YctauoueHo, rITo

HE3HAqLTTCJIbHO 3ABICLIT OT

xapaKrep.

llcc.rreAoBaHue
noBepxHocTrr

3ABI4CLIMOCTb OTKJIOHEHLIC OT

NNOTHOCTLI V 3TA 3ABUCI4MOCTb

TIJIOCKOCTHOCTLI

HoclIT ttnrteilr'rrtit

BrIIqHI|fl IIJIOTHOCTTT CeTKrr HA rrrepOXOBaTOCTb
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Ycrauoueno, rrro 3aBucLtMocrb rrJrorHocrLr cerKLT or IuepoxoBarocrkl

rroBepxHocrLr Hoctrr oKcrpeM€urrnrrfi xapaKTep. Munzvrynr na6lro4aercr rIpH

3HarreHlrr4 rrJrorHocrLr cerKkt 38,9 yoD.

Ana.rrlls [oryrleHHblx pe3yJrbraroB

flpoee4eno oKcnepr4MeHTiurbHoe r{ccneAoBaHvre lpoqecca pacrpoBoro

QpeseponaHkrfl.. YcraHoueHo, qro yron.c'errcz oKa3brBaer naz6orblrlee Blrvrfl:ane

Ha oTKJIOHeHr4e OT TIJIOCKOCTHOCTT4, npuqeM AaHIJafl. 3aBLICLTMOCTb HOCLIT

oKcrpeMaJrrnrrfi xapaKrep. HafiAen MuHLTMyM Synrqzz 4nr o6pa6orrcz craJrur

40X, y:88,53'. Zguenenue yrna cerKLr oKa3brBaer He3HarIVTeJIbHoe BlruflHvre Ha

uepoxoBaTocTb rroBepxHocTu.

YcraHoueHo. rrro rrJrorHocrb cerKlr oK€t3brBaer naz6orblrree BIrLrflHne Ha

uepoxoBarocrb. Haznyvruyro uepoxoBarocrb Mox(Ho Aocrltrrb, npz o6pa6orre

cr€rrrr4 40X, rtpv g:38,9o%D. LIsNreHeHue rrJrorHocrLr cerKlr He rrplrBoAlrr K

3Haqr{TeJrbHoMy oTKJroHeHr4ro oT rrno cKocTHocTLI.

Brrnoa

Pacrponoe Qpe:epoBaHLTe flBIrflercfl. rrepcrreKTLrBHbrM HanpaBneHLTeM B

o6pa6orre pe3aHLreM u rro3BoJrrer yn1^{mlrrb rlapaMerpbl KarlecrBa rloBepxHocrl4

3a crrer LrcrroJrb3oBaHns. croxnofi TpaeKTopuv ABlrxeHkrrr pa6ouux opraHoB

CTAHKA.

Cnucorc Jrureparypbl

l.Marapoa B.@., lleuenrrruee A.B. Pacrponufi ueroA SpeseponaHnfl, Ha

craHKax c qITy llVIHlrroria\uvr B MarrrzHocrpoeHulr-ocHoBa rexHoJlorlIqecKoro
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pa3Bprrufl Pocczz: Marepr{€Lnbr vI MexAyHapoAHofi Hayq._rexH. ronQ. ,23_26
cenr'2014r: s 2 \.[M-so o6pa:onaHufl w Hay'., poc.@eAepaquu-BapHayn: 

r4z._so
ArrfTV,20l4r.-ql.

2' Marapon B'o., llenemrures A.B. flpznaeneHrae pacrpoBoro MeroAa
QpesepoeaHufl An.s aBroMart'I3allr4u o6pa6orKr4 nnocKZX rroBepxuocrefi uy6oxux
nasos'l/IvIe)KAyHapoAnrrfi rexHoJloru'aecxuia Qopyr <<I4uuonaqzu. Texuororzz.
llpousno4crBo)): c6opHrar< Marepr4€LnoB HayqHo-rexHz.recxofi xoH$epeuqzu,
nocn-aqeuuofi 10o-nerraro co AHfl po)KAeHZ.rr fJraBHOfO KOHCTpyKTopa
fI.A.Konecosa. -T. 2. -prr6u'cr :pf rAv LrMeHr4lI. A. c onoereea.2 0 1 5 .

MOfl fIPOOECCUtfl CAMAq JNTqIIIAfl

foneudyxuu BnaducrthT, IIIyuoe Auamonuil BacuruenLtv, cmydeumut 1EIIOV
< fopu os aeo d c rcuil nonumexHuu ec rcuit mexHrKvM ))
Pyrco eo dumeJtu ; Itlnro'tuua Jr onumq HurconaeQua, Ky d arco e a on ue a C menau o eu q,
AzaQouoe Burcmop Ouunueeuu.

B Hacrotulee BpeMt npoQeccz.t cBapqkrKa flBrrflercfl o4nofr Lrc caMbrx
eocrpe6oBaHHblx' B ycnonz{x HexBarr<u pa6orrero [epcoHaJra 3Tz c,,eq varuc^tbr
na oco6oM cqery' tloroMy t{To cBaporlHbre pa6orrr rpe6yrorc.f, ror{TLl Ha Ka)KAoM
rIpoI43BoAcrBe' or upoQecczoHzlnbHofo cBapquKa 3aBprcvr KarrecrBo pa6orrr a
cBaporrHbrx rrrBoB. Mrr B TexHZKyMe o6yvaeucr nropofi foA, err6paHuax
upo$ecczt or{eHb HpaBr4Tcfl Lr rlooroMy xoqerca noupo6oBarb cAeJrarb r{To-To
cBoaMz pyKaMLI' Haur xlaccnrrfr pyKoBorI4renb nperno)Kr4na cAenarb rroAcraBr(y
noA rrBerbr' a nocKonbKy Ha ilepBoM Kypce ro [peAMery dlpoer<ruaa
Ae'qreJlbHocrb))' roroBl4nl4 TeMy dlopo4rr KoIrreK)), To u [oAcraBKy peLnvnu
r.r3foToBrrG n Qopue KoTa.

onpe4err'uz rleJrb rrpoeKTa: - npkrMeHeH'e sHauuil 14 yrveuuit rro
npoQeccur4 cBaprrlr4K Ha rrpaKrr4Ke (n 6rrry).

3aAaqu rpoeKTa:

- co3AaTb rrpe3eHTaur4ro o [opoAax KorxeK;

- I.I3.OTOBI4Tb NOACTABKY NOA IIBET'I B BVAC QZrYPrr KOIXKZ;

21



- co3Aarb rroprQonvo [poeKTa (upe:enraqnr, ro.trcHllTelrbHas. 3aIrLIcKa,

Qoro-oruer orarloB upoerra).

flpoerrnbrM rrpoAyKToM flBrrflercs. rroAcraBKa rIoA IIBerbI B BuAe KoIITKI4

Sranu peaJrlr3allu[ [poeKTa:

l.Vlccteloearemcrzfi

2.flparcru.{ecxufi

3. 3arnro.rzreruHrrfi

MeroAur : TeoperLluecrufi , [paKTI{qe crcufi.

Ka;reHAapnufi rIJraH Aefl TeJrbHocrrl

I eran - I4ccueAonarenrcxzft

C6op zn(fopuaqllu rlo reMe

llpeaenraqur Ha reMy dlopo4u

pe(fepara

2 gran - llpaKrz.recrufi

ZgroronneHr.re rroAcraBKI,I

3 sran - 3arnroqzrenrnrrfi

Jarr\zra rpoeKra na ron(f epeHrlr{r4

KOIIIEK> 14

arrpeJrb - MaIl

3aJqraTa uaft

orcrn6pr

nor6pr

+

+Bu6op prrcyHKa, gcKpr3a noAcraBKr,r noA IIBerbI, cenrr6pr

lloa6op neo6xo4r.rubrx Marepr4aJroB I4 o6opy,4oranux, orcrr6pr

cornacoBaHrre c MacTepoM rrHcrpyKTopoM cpoKoB

BbrrrorrHeHrLf, pa6orrr ra

MarepuaJrbr n [p[c[oco6.irenns :

22



Cnapounrrfi afrfrapar) MeTalJILIqecKa.f, apMaTypa

MeTaTIJILIq egKafl. IrIeTKa, JIUHeI4 Ka, MOJIOTOK, BeTOIrIb, pyneTKa,

u IPYT, BepcTaK,

SneKTpoAbr, KpacKa,

KLrCTb, vafir-cnnpzr.

Ko.nuqecrBo MarepuaJroB Ha rr3roroBJreH rre oAHoft rIoAcraBKrI

Cramnas apMirrypa

Merzurruqecrzfi crepxeHb

3rerrpo4rr

Cepe6panra

Yafir-cnupnr

Kucm

2 :llrr. - 100 cu - 55,00

4 lnr. - 40 cu - 101,2

11 rur. - 33,00

0,ll -12

0,25 t-23,5

53

277,7

BunoA: B 3aKrroqeHLru xoqerc-f, cKa3arb qro, rlenb AocrurHyra. Mu
Lr3roroBLrJrLr rroAcraBKy. llonyruru yAoBonbcrBl,Ie or pa6orrr Lr )KeJraHrre

rrpoAonx(LrTb HarraToe. Ha raryro noAcTaBKy cpa3y rro.rrBlrJrcfl clpoc. Moxno
Aenarb p€BHbre rroAcraBKu Lr KoruKa kr3 3nofi Moxer rrpeBparlrrbcr B Ao6pyro, BeAb

Bce 3aBvrcur roJrbKo or rBoprla. Mu AoKa3€rnn qro, rtpoQeccur cBaprqrrK

BOCTpe6OBAIErlFra'^) LrHTepeCHar V TBOpqeCK€lr. '.{aer BO3MO)KHOCTb CO3AaBarb

3AMEqATEJIbHbIE BEIUU 143 METAIIJIA.

IlparcruvecKafl 3HaqrrMocrb rrpoercTa: HaM rarc 6y4yrrlr{M cBaprrlr4KaM ero
paoora Aaer Bo3Mo)KHo cTb rrp oAeMoHcTpLrpoBaTb TeopeTlrqe cKLT e Lr IIp aKTrrrrecKLr e

3ljlaHkrfl.Lr yMeHLrr pa6orarb c znQopvrarJueir, pa6orarb B KoMaHAe, crpor4Tb HoBbre

rrpoeKTbr, BbrrroJrHf,Tb cBapoqHbre paooTbr.
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CIOCOEbI CBAPKII TJIfl PEMOHTA ABTOMOEKUq

Enauoe I'Ieau u Tynu\uu Audpeu, cmydeum rEIIoy <Kouu-Irep.unr4rcuit
noJlum exHuu e c xuti m exH uKvM,
Pyrcoeodumerb pa6omut. LI A Xopou,tela.

Pylr, 6ttcrpax e3Aa, AoporI4e MalrrrzHbr, Bor K rreMy r4crrbrrbrBaror 6o^urofi
uBapr MyxqI4HbI, Ad v MHofI4e )KOHIrII4HbI To)I{e. Brtzrprtur or o6taAauus
nraruznofi or{eHb BeJIzK. Mano roro, r{To 3To npecrr4)KHo, TaK elrle H oqeHb
y4o6no, BeAb Halruque MaIrrIzHbI 4aer 6onrruofi A)KeK-nor B rrJraHe roro, rrro B
ruo6oe BpeM.rr Mo)KHo cecrb 14 rroexarb KyAa yroAHo.

Hemg-fl HI4Korra sa6rtearr, qro Bblr4fpbrru or MarrrzHbr MoxHo [onyr{r4Tb
ToJIbKo upz 6epex{HoM orHoIrIeHr4r4 K neft. Asrovo6nru rpe6yer oqeHb MHofo or
cBoero xo3ql4Ha' 9To I{ cBoeBpeMeHHoe o6clyxanaH:ae, peMoHT r4 MHoroe Apyroe.o'IeHr xopolxo' '*o cefiqac I4Meercr MHo)KecrBo Mafa3LrHoB c 3arrqa crro,u rlrr
MaITII{H pa3nvrlHblx MapoK' aBTocepBI4coB z 6olee 60 cnoco6on cnapxr4, Koropbre
NO3BOJI'IOT COCAI4 H flTb P A3NLIqHbIC METAJINbI I.I CIIJI ABbI.

B nacrosulee BpeMt coBpeMeHHbIM u aKTyanbHbrM npr.t peMoHTe aeroN4o6Hr-f,,
flBrrflercfl BbrrroJrHeHr4e cBapor{Hbrx Ky3oBHbrx pa6or. Kyson asrolao6uJr, _ cBoeropoAa 6pone KaIrcyJIa, aarqzrnrtfi xopo6 BoArzTenr u Ba)r(Hbrx opfaHoB
asroNao6zJlt, Koroprrfi upu croJIKHoB eHLrLr aeQopuzpyercr, TeM caMbrM facr4Tavny y!.apa. Kyron aeroNao6zr.s 3ro sHeIIIHHfi B]|'A, nr4uo *o60ro
TpaHcnoprHoro cpeAcrBa. Buerunuff rrcuzur, orHo r43 HoBbrx HarrpaBne swft no
coBepIxeHcrBoBaHI'IIo aerorrto6zlefi, upu/LaHpre vx Ky3oBy HoBbrx oveprauuft,
aspoAlrHaMr4rrecKLrx rroKa3are I'eit, uttguBaAyanbuocrr4.

lanuax reMa Anfl Hac, KaK rnfl 6y4yrqax c[eqzaJrr4croB rro npoQecczr,r
<CnapruzK))' oqeHb aKTy€uIbHa, [oroMy rrro B 6yayqar, HaM xoreJrocb 6rr ce-s:arrcBoro npo$ecczro I4MeHHo c Ky3oBHbrMr.r pa6orarrz, [poBoAr4MbrMpr B
aBTocepBhce. B Hacroslqee BpeMt Aocraror{Ho pa3nvqHbrx aBTocepBHcoB w
MacrepcKzx rlo peMoHTy asroNao6zlefi, uo cnpocoM nonb3yrorcq re, Koropbre
o6ecne'IzBaror BblcoKoe Kar{ecrBo BbllroJrH-f,eMbrx pa6or. Alg roro, .{ro6rr
o6eclequrb Kar{ecrno pa6orrr ueo6xorrrMo:
3uarr:

- ycrpoficrBo r,r [pLrHrlrz[ pa60rrr [pr.rMeHreMofo o60pylon aHvrfl;
- csofr crsa ucrroJrb3yeMbrx Marepr,r€LnoB ;
- TEXHOJIOfIIIO CBAPKIT PA3NUqHbIX MCTAJIJIOB I4 CIIJIABOB:
- npaBrrna rexHr4Kr4 6esouacHocrut.

Vuers:
- npaBr4nbHo prcrroJrb3o Barb r4M eroqeecx o 60py.uo BaHa e v uHcrpyM e HTbr ;- rlpaBl'Inilro noA6vparb pexplMbl cBapl(z u nu6wparb cBapoqHbre Marepr4aJrbr;- BbITIOJIHf, Tb CBapHbIe ITIBbI B pzBnr.rr{Hbrx npocrp aHcrBeHHbrx rroJroxeHr,r.sx :
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- ocyqecrBr-qrb KoHTponb c6opovHo-cBaporlHblx onepaqrafi 14 r4c[paBneHLre
4eQexron.
B Aannofi pa6ore r4ccneAyrcrcr croco6rr caapKv rrJraBJreHr,reM: pyrrHa, AyroBa,r
cBapKa' fa3oBat cBapKa' [OnyaBTOMaTI4qecKafl cBapKa B cpeAe yrneKzcnoro r€Ba.flpanznu'"rfi err6op cuoco6a cBapKr4 flBrrfle'rafl 6AHZM u3 cocraBJrtrrorur4x
KarrecrBa BbrrroJrHreuofi pa6oru.

Ife'uu: r4zyuuTs cuoco6rt cBapKI4 [JraBJreHr4eM 14 nrr6parr [oAXoA-f,rI uit cnoco6
cBapKr{ Anr coeAr4HeHnfl qacrefi Ky3oBa ae:roN406zrq.

[na 4o cr u)KeH:afl rrocraBJre usofi qenrr ueo6xorzuo :

1' WzyuuT:o reoperl{rlecKl,Ie ocHoBbI cnoco6os cBapKr4 rrJraBJreHzeM: pyr{Ha{
AyroBat cBapKa, r€BoBaq cBapKa, nonyaBToMarlrr{ecKa{ cBapKa B cpeAe
yfneKr4cnofo fa3a;
2' [Iocer^Tb aBTocepBlrcbl r. Ky4rrltKapa c qenbro o[peAeneHr,rr rpr{MeHqeMbrx
cnoco6oe cBapKr,r;

3' flpoeecrvr aHKerupoBaHl4e cpeAl4 BoAr4TeJre ft Nm onpeAene Hvrfl BnAoB Ky3oBHbrx
cBaporrHbrx pa6or;
4' BrruonHl'Irb o6pa:qrr cBapHbIX rrrBoB 4eraneft prBnuqHofi rorulznrr py.rHoft
Ayronofr cnapxofi , ra^sosofi cnapxofi u rroJryaBToMarr4rrecxo[.

flpnunnsr Ky3oBHbr* auuOo"nurx pa6or

Mrr 3e/.atru Borlpoc BoArrreJItM ropoAa Ky4rrvrxapa: <llpuxo4r4Jrocb rrLr r4M
cr€ulKl4Barbc-[ co cnapxofr Ky3oBa asroNao6urq. VI6oruurzncrBo orBerprrftr: <<!a>>.
Caurruz nolynrpHbrMr4 orBe raM:z 6stu:

- 3anaeua noporoB B pe3ynbrare Bo3re ircr,,us Koppo3r,rz (npaeapxa);

- 3aueua KpbrnbeB rrocJre ATII Xapun M.@.;

- 3arrreua ro6xz nepeAHero 6alrnepa B pe3ynbrare eoe4eficrBkr_rr Kopp o3.vr;

- 3alreHa Kpbrrrl4 nocJre ATII cr4rrbHaflae$opvraqzr;

- 3anrena noHxepoHoB B pe3ynbrare nos4efi crBuflKoppo3uru.

ocHosHrtM' upv."uHaMvr, c KoropblMr'r Ky3oBa locrynaror B peMoHT, rBrrrorcq
ycranocrHble rpelqr4Hbr, Koppo3r.roHHbre pa3pyrueHnr, 4eSopvaquz, rroJryr{eHHbreB AOpO)KHO-TpaHcnoprHbIX CTOJIKHOBeH]y.flX, a TaK)Ke, BHerrrHr,te ynyqrxeHr4,
(rronznr)' Hz o4ny r43 :'ruxpa6or He Bo3MoxHo ocyqecrB4rb 6es cnapxvr.

Iloa6op MarepnaJroB rr o6opyaoe al:nfl

Ky:on asroN{o6puls I43roraBJll,rBaror r43 Ht43KoyrnepoAr4crbrx crareft c
coAepxaHl4eM yrnePo,qa 0,08 - 0,14 oh vru u3 HkI3KoJrerzpoBaHHbrx crarefi c
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AOOaBneHHeM TLrTaHa. TaKafl cTaJrb JrefKo no,4AaeTc,
rrpr' crinbHoM pacrrlr{eHtrr4. TonuluHa crarru 0.g vru.

rrrraMrloBKe, 14 ycroituur,a

Ta6tuua 1 o6opyaoBaH'e' cBaporlHbre Marepr4 aJrbr vr pexurMbr cnoco6on cBapKv
IIJIABJIEHUEM

PAC fa:ona.s cBapKa IVA ceapxa
llonyanrouar
<<PI,IKOH>>, 6auou
yfneKHcnbrM fa3oM

Caapovuaa
rrpoBonoKa MapKa
Ce-08f2C,
Ar4aMerpoM 0.8 una

45-55

O6opy4ona
HUe

Irlcro.{HraK ilvraHufl
- BbrnpsMlrTeJrb

Mapr(r4 Bru - n02.
Peocrar
6allacrHrrft uapxz
PE-306

EalloHrr
(arlerzneHonrrfi,
KHcnopoAnrrft), fopenKa
ruilaf - 2

CnapouHrre
MaTepr4aJrbr

Snexrpo4br MapKz
yoHI,I - 13145,

Ar{aMerpoira 1,6 vu

Ceapovuar [poBonoKa
MapKr4 Cs-08f2C.
AuaMerpovr 0.8 rrana.

Cuta
cBapoqHofo
tora, A

45-55 MorqHocrr cBapor{Horo
rrJraMeHz 70 - 120 nr3 Iq Ha I nau TonlurzHbr
cBapI4BaeMOfo MeTauIa.

_ PyqHaq AyroBaq cBapKa (p[C) Ky3oBa asro${o6nrq
Pyuua.a AyroBar cBapKa noKpbrrbrMr4 3neKrpoAaMz oAr{H Lr3 uaz6oreepacnpocrpaHeHHblx croco6oe cBapKZ, I4cnonb3yeMbrx 11pa r,r3roroBJr eH'Lr

cBapHbrx roucrpyrqufi.
Pyuna'a AyroBa-fl cBapKa orJll4qaercr rpocrorofi u yHaBepcaJrbHocrbro,

Bo3MoxHocrblo BbIrIoJIHeHIzt coeguueuuit B pa3rl,IrrHbrx [pocrpaHcrBeHHbrx
rroJroxeHLrflx vr TpyAHoAOCTynHbrx MecTax.

flpz I4cIIoJIb3oBaHuLr o6opy4onaHvrfl, MarepauuroB u pexnMoB cBapKr4 BcoorBercrBrrl4 c ta6nauefi 1 raqecreo cBapHoro rrrBa He coorBercrByer
rpe6onauzsv |OCT, nornuK)rc.s 4eQexrrr.

olnr'u u3 uau6otee pacilpocrpaHeHHbrx 4e6exron [pr4 cBapKe roHKoro
Mer€urJra npr4 pyrrHoff 4yronofi cnapxofi rBr.sercq rpoxof. 14 Aaxe no406pae6onee TorrHble pe)KI'IMbI cBapKrr uJrv Apyroe o6opy4on aHn,e BeporrHocrb
o6pasonaHl'Ls [poxora B€JII4Ka, T.K. Tonrrlr4Ha Ky3oBHoro Mer€urJra or 0,g 4o I urra.
Erqe olnofi cloNnocrblo flBIrflerefl6o^uroe *on""arrBo rpyAHoAocrynHbrx Mecr,qTO OIPAHVIfLIBAET I4CIIOJIb3OBAHLIE PAC. PYVHAA AY|OBA. CBAPKA IXTYIIHbIMZ
3neKrp^oAaMr Har46olee noAxoA.slqufi cnoco6 cBapKr'r Anfl Aerareft rorur uuoir
OOJICC Z MM.

Iasosaq cBapr(a r{y3oBa asroNro6nrq
Enaro4apa yHl4Bepc€ilbHocrl4, orHoczremnofi ilpocrore 14 noprarr4BHocrr.l

ueo6xoAt'tMoro o6opy4oeaHr4fl fa3oBaq cBapKa BecbMa rlerecoo6pa3Ha Ans cBapKLr
Ky3oBa aarovo6zr-fl. Boree roro, fa3oBas cBapKa Ha ilpor.sxeHar4 Aonrux nercnyxl4na eAI'IHcrBeHHbIM cnoco6ola cBapKI4 Anfl coeAr4HeHr4-rr lerarefr Ky3oBa



aBTOMO6Un's' ocnos'oe lpeaMyrqecrBo ra^:oeofi cBapKkr, 3TO ocyqecrBJreHuecBapor{Hbrx pa60r 6es noAxrrorreHkrr SneKTpr.rqecrBa.
flpra zcuoJlb3oBaHaz o6opy4 oBaHvrs,Marepr4€rJroB r{ pexrzMoB cBapKr4 corJracHora6nuqe 1, xavecrBo cBapHofo rrrBa coorBercrByer rpe60eanrz.sla focT.K HeAocrarKaM rasoscfi cBapKa orHocarcr ue4renurrfi HarpeB MeTaJrJrafa3oBbIM IIJIaMeHeM, qTo cyulecrBeHHo cHl4xaer npoz3BoAarenbHocrb ragosol'cBapKlr ' llpu sarraeAneHHoM HarpeBe, pa3orpeB aercfl 6o*ruofi o6rev ocHoBHoroMeT€uIJIa' 6o*ura's 3oHa TepMl4qecKofo BrrvflHrrfl, Bce 3To BbI3bIBaer xopo6reuzecBapI4BaeMbIX LI3A. tuit' B Hacro'sqee BpeMt B rrpoMbrrxJreHHocrrr ra3oBa,r cBapKanpaKTI4r{ecKLI BbITecHeHa ApyruMu 6onee npoaparaI4BHbrMa cuoco6au v cBapKu, aLTM.HHO [OnyaBToMarrrqecKofi cnaprofi s cpeae 3arIr4THOfo fa3a.

flo.nyanroMarrrqecKaq cBapKa
asrotuo6urq

B cpeAe 3arrIHTHOro fa3a Ky3OBa

{yronax cBapKa rInaBtIrII4Mct gJIeKTpoAoM B 3arrlr4THbrx r€Bax - oro [poqecccoeAHHeHI4t Mer€LIIJIoB TIJIaBJIOHI4eM 3a crrer oneKTpr4rlecxofi Ayrur, roparqefi
naBf,t(r.rMc.rr OneKTpoAOM U AeT€Urbro.

eHufl Ayu,l 3arqr4rrlaeTcfl c rroMorrlbro fa3a,
reJrKr4. llo naepe nepeMer! eHufl ceapovuoffAyrn cBapor{Hafl BaHHa I(prIcrzulnL3yercfl, o6pa:ya cnapnofi [roB. 3arqlrrurr ir, ras unoABI'I)KHrtit nranquluitcx 3neKTpoA - ABe o6.ssarerbHbre cocraBr.srcqr4e ororonpoqecca.

flpz zcnoJlb3oBaHl4z o6opy4 oBaH"fl, Marepr4anoB a pexr4MoB cBapKr4 cofJracHora6laqe 1' xavectBo BbI[oJIHeHHoro cBapHoro rrrBa coorBercrByer rpe6oeauzrnafOCT.

fl1c.e1zn rrerbrpe aBrocepB Lrca r. KyArruxapa:
- CTO <Koleco>>, yn. Ilenrpanr ual., 3

- q|I <-flpxon C.C), yn. Cnep4 lrola, ll7
- OAO <<TpaHcnoprHr4K)), yn. AnrosalpaBor{H as,5

- OAO <ArpoxHM!tK)), yl. llpovrlrurleuual, 5

- MYII (ATII), yn. Cnep4nosa, l2g

Orasarocl, qro Bo Bcex r{erbrpex aBTocepB ucax ecrb pyrtHafl .qyroBa, LrnonyaBToMarI4qecKa-q cBapKa B CpeAe yfneKzonoro fa3a, a fa3oBa, cBapr(a roJrbKoB AByx I43 qerblpex' r4s Bcero BbllrrecKa3aHHoro [onyaBToMarr4qecKyro cBapKy ByfneKrrcnoM fa3e MO)KHO OTHeCTT4 K OCHOBHOMy su0y cBapKr4 An.fl cepBr.rcoB,BblrorH'srcurkIx xy:onHofi peMoHT. ona no:"on"a, coeAr4Hrrb cra*uofr rLrcrTonuILIHofi or 0'8 Ao 6 una' To ecrr, [onyaBToMarrzqecKas cBapKa BrroJrHe 3aMeHr4TPIC' a Bor Hao6opor yNe He nonyrll4rcr. llpz 3ToM cro'rr orMer'rrb. qro
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KaqecrBo rlpn nonyaBToMarLIrrecKofi cBapKe Aall(e Anr Aerzlnefi cpeAHefr Tonuu,rHbr
nonyrrr4Tc.rr Ha IIop.flAoK Bbrrxe.

Ecnrz BMecro yfneKI4cJlofo ra3a B KaqecrBe 3aulurHoro [pr4MeHZTb aproH, TocBapaBarb MoxHo 14 IlBerHbIe Mer€ulJrbr - Koppo3r4oHHocrOfir<yro QTaJrb) rlBerHbreMeraJIJrbI Lr r4x crIJIaBbI C [pI4MeHeHr4eM CooTBercrByroqefo [pI4CaAOrrHOfo
Mer€uIJIa' Tar<ofi BLIA cBapKI{ xopouo lprlMeHrerc{ B TroHkrHre , ilpvcBapKe Ky3oBau3 aJrroMvIHLrfl, r{To 3Har{I{TeJIbHo yMeHblxaer Bec antouo6nla, h [oBbrlrraer
cKopocTHbre rroK€B AT e rru.

MeroAov cpaBHeHH_s, 6rrn onpeAeneH pflA npelrMyrrlecrB
rronyaBToMarr{qecKofr cnapxz :

t lIonlrIeHI'Ie KarrecrBeHHbIX cBapHbrx rrIBoB, oco6enno B ToHKocreHHbrx
KOHCrpyKrIr4sx.

o BrrcoKar npou3BoAurenbHocrb.
o OrcyrcrBlae Snrocon znra rroKp ;rr:uir.
o MzuzMaJIbHag 3oHa repMI4rlecKofo BtrLrflHufl.
o HeguaqurerbHbre Hanpr)K eHufl ra 4eQopu a\r4tr.o Bos^'ox(Hocrb no*rofi MexaHa3ar\uu uaBToMarr4 3ar\vvr[poqecca.
Vp"a HeAocrarKoB:
t BeposrHocrb HapylxeHl4-s rasosofi 3arrlt4Tbr Ha orKpbrroM Bo3Ayxe v

CKB03H.'IKC.

o Pas6pbI3rIrBaHI4e gneKrpoAHoro rar-ni, oco6enuo ,,pa cBapKe B yrneKr4cJroM
f€Be.

o Heo6xorrlMocrb x{I'IAKocrHbIX czcreM oxnaxA eHu, npr4 cBapKe Ha pexr{Max crroBbrlrreHuofr rrao ulHocrblo.
Brr6op cloco6a cBapKLI npz peMoHTe r4Meer 6o*uroe 3Har{eHue, KaK c rorrKu3peHIIt KaqecTBa cBapHoro IIIBa' TaK II IpOII3BOAHTOJIbHOCTII CBapoqurrX pa6Or.BbIBof: cyMMlzpy.fl scd BbIIrIecKa3aHHoe, MoxHo yleguretrc,Ho 3a.sBr4Tb, r{Torrpv cBapKe Ky3oBa aeroMo6zr.s saz6olee patluoHaJtbHo nptlJ,teHeHue

noryqgmoMamuuecKozo cnoco6a cnqpKu G cpede 3alqumHozo easa. laHurrucnoco6ou cBapKz Bo3Mo)I(Ho BoccraHoBr rb nro6ofi r(y3oB - npzBapzrr 4o6rre
3arIJIarbI Ha I43HOIrIeHHbIe reranv; [pr4Bapzrb HoBbre Ky3OBHbre rerenu - KpbrJrbr,Iloporll' noHxepoHbl, peMoHTHbIe BcraBKI4; BblnpaBzrb BM.f,TrrHbI, K KoropblM Her
AOCTYNA U3HYTP]a,14 TCM CAMbIM NOIAPI4Tr AETON,IO6UNIO HOBYIO XI,I3H'.

Cn ucorc uc[oJrb3yevrofi JruTeparypbr

1' fepacnMeHKo A.vr', Huroraee A,A. 3rerrpora3ocBapqzr: y.{e6uoe noco6rze4tr npo$eccr4oHzurbHo-TexHrrr{ecKLrx yr{r4nzrq. _LIzl.7_e. _pocron n/{: 4leuzxc,
2006. - 384c.
2. Ka:axoe Io.B., EaHnos M.A. cnapxa lr pe3Ka Mer€urJroB:
Hav. upoQ. o6pa:onaHufl - 4-e uzl., vcilp. _M.: Llzlare^crzfi
2012. -400c.

V.{e6. lloco6ue Al.s
ueHTp <Axa4evu.r>>,
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3' qepnrruros f.f. Cnapovnoe Aeno: Cnapxa r4 pe3Ka Mer€urJroB: vqe6nzK An,Hav. upoQ. O6pa:onaHr4n. -M.: Zp[O; lIpoQO6pLIzsar,200g. _496c.

TEXHOJIOTNN XA3EPHOIZ OEPAE OTRN ME TAJIJIOB

3 aeunto e Ezop Anercc au dpo Gtttt, c myd eum IT epu c rcozo asuqLruoHH o eo m exHuKyMa
uu.A.f.lAeeuo6q
Pyrcoeo dumenb : Anaeypo e B anepuu Burcmopoeuu

BseaeHre

I 95 8roay pyccKr4Mr,r yr{eHbrMu

EacosrrNa z llpoxopoBbrM, 3a
IITO OHI4 U ilOnyqI4nvl

Ho6enescKyro rpeMr4K) B 1964
roAY, BMeCTe C aMepvKaHrIeM

TayHcou, ttu pa6omr 6ruur
acrroJrb3oBaHbr npu'fasp a6 orr<e.

H uxonafi feuruud ue6 u.t Eucoe Ilpoxop o e Anexcandp M uxa fino s urt

B Hacro'slllee BpeMt rexHoJlorvfl na3epuofi o6pa6orru MeraJrJroB flBr.rrerc,
orHI'IM us rfau6onee [epcrIeKTuBHbIX HanpaB leuuit B MarrrprHocrpoeHr.rr4. ganle
I4cnonb3yeMa'f, An-g pe3KI4 MeraJIJIoa. lIpovrbIIrIJIeHHoe [puMeHeHr4e ra:olasepuofi
pe3KI4 C Ka)K.qbIM foAoM yBenkrq'uBaercs, Ho 3TOT npoqecc He Mo)r(er noJrHocrbro
3aMeHI'ITb rpaAI4III4oHHbIe cuoco6rt pa3AeJIeHVfl Meralgroe. B corocraBJreHr4r4 co
MHOTI4MI'I LI3 npI4MeHqeMbIX Ha nporr3BoAcrBe ycraHoBoK CTOT4MOCTb na3epHoro
o6opy4onaH'fl AocraroqHo BbIcoKa, xorr B nocneAHee BpeMr HaMerlrJracb
TEHACHIII,Lg K EC CHI,IXCHZIO. B CBI3A C 3TI4M NPOqCCC rrA:EPUOft PE3KLIcraHoBl4Trc'a e$QeKraBHbIM roJIbKo npI4 ycnoeuz o6ocHoBaHHor o v pa3yMHoro
nrt6opa o6lacrz npI4MeHeHLrr, Korra 14( rroJrb3oBaHr4e TpaAr4rlrzoHHbrx cuoco6oe
TpyAoeMK o uJrvr soo6qe HeBo3Mo)KHo.

Jlarepnafl pe3r{a

3ro TexHoJlorzt pe3KI4 u pacKpor Marepr.EuroB, r4cnonb3yloqas na3ep
errcoxofi MouIHocrI4. CQoxyczpoBaHHblfi nasepurtfi rtyt, o6rr.rHo yrpaBnreMbr or
cl4creMbl r{lly, o6ecue'{LlBaer BblcoKyro KoHrleHTparlr4ro 3Heprr4r4 14 rro3BoJr-rrer
pa3pe3arb npaKTl4r{ecKze mo6rte Marepl4anbl He3aBr4crzMo or zx renno$raszqecKax
csoftcre' B npoqecce pe3KI4, rlo.q AeficrszeM na3epHo o nyqa Marepr4€ur

Jla:ep 6rrn rzso6pereH B

30



nalepflU& ,ryrr

rat a!*cs(dq
r+hcToTil

p€Bpe3aeMofo yqacTKa rraBr4TC.S, BO3|OpaeTcfl)
ucilapfleTcfl Lrrru BbrAyBaeTcq cTpyefi f€t3a.

llpocrefiruee ycrpoficrBo Jr€BepHoro pe3aKa rroKa3aHo
Ha pr4cyHKe HrDKe. ills iloAarrr4 ra3a B 3oHy pe3Kr4
Mexry rrzHsofi u saroroexofi pa3MerrleHo corrJro B

pex{yr{Et
roJloB(a

HETEA'A

ilffIr," BrrAe ycerreHHoro KoHyca. fa:, nrrxo4.aqzfi ro/I
,leHrg tSnqnb
arna ctpyef, ra3a

AaBneHr4eM u3 corrJra [o n€BepHoMy nyqKy, rroMr4MO
TexHoJrofr'rqecKr4x $ynxqufi o6ecne.rzsaer 3aruurv

npoAyKroB na3epHofi o6pa6orrz.

Mox{Ho nonyql4Tb pe3bl c MI{HI4Manruofi soHofi TepMr{r{ecKoro BJruflHuA

JII4H3bI OT

llpn erov

06pa6arbrBaeM bre Marepr{aJrbr

ltx tazepHofi pe3KI4 Mer€uIJIoB [p'MeH,rrcT TexHoJrorr,rqecKr4e ycraHoBKr{ Ha
OCHOBC TBEPAOTEJIbHbIX, BOJIOKOHHbIX N€BEPOB Z |€BOBbIX bO2-N*'PO",
pa6orarorql4x KaK B HenpepbIBHoM, TaK u B r4MnynbcHo-nepuoAr,rqecKoM pexr,rMaxpr3nrreHzr.

llpu eror'r o6pa6orxe noABeprarorcr Mareprrulnrr roruluHofi :

Marepua.n To.nnIH rrya ruareplla.na
Cranr ()r 0,2 MM Ao 20 rraHa

Hepxanercqa-rr cr€urb Or 0,2 MM Ao 5Ovrrra

Or 0,2 MM Ao 20 vv
Or 0,2 MM Ao 12 trwr

Alrovu ur4 eBble cIIJraBbr

Jlarynr
Me4r Ur U,2 MM Ao 15 lana

JIa^:epuax pe3Ka orJrr4qaercr orcyrcrBr4eM MexaHzqecKofo eo:4eficrnu.a Hao6pa6arrrnaeurrfi Marepv€lJl, Bo3Hr'rKaror Mr4Hr.{M€urbHbre 4eQopvraquu, KaK
BpeMeHHbIe B [poqecOe pe3KI4' TAK pI oCTaToqHbIe [oCJIe IIOJIHoTO OcTbrBaHr4r.
BcreAcrerre 3roro JI€BepHyIo pe3Ky, Au,K. nerxo4e6opMr4pyeMbrx 14 Hex{ecrKrrx
3afoToBoK u Ae'lurcfr, uoxHo ocyqecTBJltTb C BbIcOKoft Creleublo TorlHocTkt.
Enaro4ap'f, 6onbruofi uouluocrz na3epHoro r{3[yqeHr4s o6ecneqr,rBaercf, BbrcoKa,
IpoLI3BOALITeJIbHOCTb npoqecca B Cor{eraHzr4 c BbrcoKaM KaqecrBoM
noBepxHocrefi pe:a. Jlerxoe z cpaBHI4TeJIbHo npocroe ynpaBneHze na3epHbrM
u3nyr{eHueM rIo3BOJIter ocyulecrBr.srb na3epHyro pe3Ky rro cJroxHoMy KOHTypy
IIJIocKI4x z o6rerraublx Aer€urefi a garoroBoK c BbrcoKofi creueubro aBToM arn3arruvr
npoqecca

O6opyaoBaHr.re

O6opyaoBaHze An{ na3epnofi pesra o6rrquo cocror,rr t43:
-I4zrryuarerrx
-Czcrerr,mr QopurapoBaHufl z rpaHcrroprnpoBKu r43nyr{eH Lrfl u rr3a
-Koop4znarHoro ycrpofi crna
-Aero\aaru3r4poBaHuofi czcreMbr ynpaBJreHur (AC y)
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OIITIIIIECKI4MVT VI

Paccuorpzu Synrquu BbIIrIe [epeql4cneHHblx cocraBJlflrolqvx:

c\^/.5000

r
I

=I

=

*&a

t*

reHepr,rpyer na3epHoe H3nfIeHLIe c ueo6xoAHMbIMI4 An-f, pe3KZ

rrpocTpaHcTBeHHo BpeMeHHbIMrI napaMerpaMl4.

B ra.recrBe r43nf{arers o6rrrrHo r4cnon*yror r€I3oBbIe ( COz
, ) 14 TBepAoreJrbHbre Jra3epbr, cnoco6nue pa6orarr KaK B

r4MnynbcHoM, TaK r4 B HenpepbrBHoM pexl4Max.

r43ryqeHl,If, 14 ra3a:

flpe4na":uarreHa Anr repeila.uv na3epHoro nyr{Ka or
r43nrrarefl-s K oopaoaTblBaeMol,I Aer€urv, a TaKnte

4nr SopvrurpoBaHLrfl rpe6yeirnux napaMerpoB |a3a)
rrocTynaroqefo B 3orry pe3a rrepe3 corrJlo. ,

C noMolrlblo Hefo BbrloJrHrerc-fl orHoclrreJlbHoe
nepeMerrleHr4e na3epHofo nyqa h AeTanv B

rpocrpaHcrBe. Taroe ycrpoficrno coAepxrar

ABI{faTenI{, IpLIBOA, I4CIIOJIHI4TeJIbHbIe MeXaHI43MbI.

-AsroNrarzguponanHoft cr4creN4rr

flp e4n asuar{eH a Anq KoHrp on-fl 14 yrrp aBn eHvrfl

napaMeTpaMr4 na3epa, [epeAaqr4 KoMaHA Ha
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rrcrroJrHLTTeJrbHbre MoAynz KoopALrHarHo o ycrpofi crBa vr cvrcreMbr oopMlrpoBaHLrt
LI TpaHCIIOpTI{pOBKLI kI3n)^{eHllfl, vI rA3a.

Tarcnce Jra3epHafl o6pa6orrca Molr(er rtplrMeHqrbcq AJIfl:

-Cnaprcu pa3JrrrrrHbrx MeraJrJroB

na3epa norraAaroulnv Ha cBapr4BaeMble IeTaJrLr,
HarpeBaer u pacnnaBnrer MerarrJr Qopuupyer

MeroA HaHeceHlrfl, MaTepr4ana ilpr4 rroMorrlu n€BepHoro
Jryr{4, r4cnonb3ylouleFocq Anq rlaBreHr4.s kr

rrepeMeruvBa}lr.Ifl npr4caAoqHoro MaTepr4ana c
rroBepxHocrbro. B xaqecrBe rrpzcaAKr4

MeroA HaHeceHr4n vrco6paxeHr4-f, Ha KaKoe-

ru6o r43Aenr4e c noMoulbro cSoxycapoBaHHoro
na3epHoro nyqa. Kax flpaBl,rJro, 3To Jrororr4nbl,

Ha4rrLrctr, x aroft -ma6o opuan r eHT urrv pl4cyH o K.

-Vrcpen"rreHuq rroBepxHocrHoro

C norr,roIrlrro cQorycupoBaHHoro na3epHoro Jryqa

pa3orpeBaercfl noBepxHocrb Aeranu c o6paurofi
me cropoHbr LrAer krHTeHcr4BHoe oxnoKAeHlre.
Taruu o6pa^:orr,r upor4cxoAlrr 3aKiL[Ka

Cyqnocrb raKoro MeroAa cocrolrr B ToM, qro nyq

cBapHoLr [roB.

- Jlarepuofr nau"na

- IpanupoBKrr

aaKaneHHHf y,iacroK

(MapreHcl,lrHar crpyKrypa)

rennoBoi o6pa6orKr

3oHa htrexchexoro
HarpeBa

(aycreHhrRar crpynypa)

rroBepxHocTHofo cJrof, AeTanu.
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IlpeHvryuecrBa rrcrroJrb3oBaHlrq Jra3epHbrx rexHoJrornI

Taraq rexHoJrorvrfl vMeer p.f,A oqeBr4AHbrx [per4MyrrlecrB nepeA MHorr,rMr4

Apyfr4Mr4 cnocooaMr4 pacKpos :

o OrcyrcrBr4e MexaHr{r{ecKoro KoHTaKTa rro3Bo,rrf,er o6pa6arbrBarb xpyilKr{e H

4e $opvrapyrcur4 e cr Mareplranbr ;

O6pa6orxe [oAAarorc.f, Marepua[br r43 TBepAbrx crrJraBoB, .]rerr4poBaHHbrx

cr aneit, KoMrro3 I4r-lrloHHbrx Marepr4 €uIoB ut IrBerHbIX M era[n oB,

B os vroxna Bbr c o Ko cKopo crHa.rr p e3Ka roH Kon 14 croeoii e't anv;
llpr.i nrrnycKe He6omrukrx raprr4ft npo4yxur{r4 rlenecoo6pa:uee npoBecrr4

,ra:epurrfi pacrpofi MaTepI4aJIa, LIEM I43|OTABJII,IBATb nnfl STofo

Aoporocroqrur4e rrrraMrrbr unr4 npecc- Soprmr ;

o lttt aBToMarr4r{ecKoro pacKpor Marepr4ana AocraroqHo [oAroroBurrb
ynpaBnf,rorqerc nporpaMMy 14 rrepeHecrw $aiar. Ha KoMrrbrorep, Koropaq
o6 e cnequr ueo6xoAr4Myro rpaeKTopr4ro [epeMeilIeHr4-s na3 epHoro nyq a;

llpousnoArrreJrrr Jra3epHoro o6opy4oBaHuq

B Pocczu craHKrr AJUr na3epnofi pesrr4 rrpolr3BoAlrr 3AO <<TexnoJla:ep> (r.
[[arypa, Mocrcoecra-f, o6nacrr), 3AO <JlaaepHrre KoMrrJreKcbr)) (r. lllarypa,
Mocroscrca.fl o6racm), IiltrI <Jlaseprr 14 awraparypa TM) (r. 3elenorpa4,
Mocroscras o6racrr), (OKE <Bynar>> (r. 3eneHorpaA, Mocroecrcas, o6rracrr),
(ItrtrI <AnrQu (r. Mocrna), <I{enrp na3epHbrx rexnonorrafi>> (r. Canrcr-
flerep6ypr) npe4npvrflTvrfl Jlaaepnoro perrroH€urbHoro Cenepo-3arraAHoro rleHrpa
(JIPC3U, r. Canr<r-llerep6ypr - OOO (ClI <Jla:eprex>>, <<HlIlI <Mo6umnue
Jlasepnue Cucrerurr>>, <Jlasepnrrfi qeurp>>, AO3T <Jla:epl4nQopvrCepnuc>>), a

TaKX(e Apyrr4e KoMrraHlru.

Cpe4u sapy6exnblx rlpokr3BoAlrrenefi ycranoBoK n€Bepnofi pesxrl: KoMrraHlrr,r
Trumpf (fepuanzx), Bystronic (Illneitgaput),Mazak (flnonzr), Koike (flnonux),
Hankwang (IOxnax Kope-a), Multicam (CIIIA) Lr Ap. rpor,r3BoAr4renkr
yrneKr{cnorHbrx na3epoB rBr-rrercs KoMraHr{s PRC (CIXA).

Cranrcu na:epuofi pe3Kr4 Mazak: Space Gear-1J44
(cnepxy) u Hyper Gear (crusy)

Crucor nr4reparypbr

1. C. A. Acman,tux, B C. l-ony6ee, A. I-. Maxnaxoe. fiasepHure rexHoflorilr B

Malxfi Hocrp oeHW h Merannoo6pa6orxe.
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2. 4epnaxoe 8.h., Anmepoeu,a T.A. Merannopexyu_lre craHKr.

OIIEHKA YAOBJIETBOPEHHOCTI,I KATIE CTBOM
OE PA3 OBATE JIbHbIX YCJIYI C TYAE HT OB CIIEIII,IAJIbH O C TI4

TEXH OJI OrPTfl MA III KI H O C TP O E tdiulfl
B PAMKAX BHE TPE}ilI/.fl SJIEMEHTOB AYAJbHOTOOEYqEHIdfl B OEPA3 OBATEJIbHbIIZ UPbUN CC

Mauoumoea Anerccaudpa BnaducnalonHe, o6yxoe Llnun Banepueeu,t, paduoHo*a
Eneua Hurconaeeua, vuprcoea Anerccaudpa AudpeenHe, cmydeumut rEIIoy
< II epuc rcuti uautuuo c mp oum en auwil *onn, d *,
Pyrcoeodumen/: Edoeuua Llpuua feuuadaeeuq, Kosnoea rn6oeu Anerccaudpoeua

B ycnonu-flx pbrHorluofi sxouoMrlKr,r AesrenbHocrb cr4creurr o6pasoBaHr4, KaKcoul4zlfrbHofo uHcrvryra, o6ecue.ruBaroqefo BOCIp',3B.ACTBO
zHTeJIJIeKTy€lJIbHo-I(ynbrypHoro noreHrluaJra o6Ilecrna, Bbrcry[aer KaK
o6pa:onarerbHa's ycnyra' .,puH'Maroqar roBapHyro 6oprry Lr, cJreAoBareJrbHo.
r{Merouar cBoro uorpe6zrenbHyro cror4Mocrb r,r rleHy.

llorpe6zrerbHa-s crozMocrr o6pa:oBareJrbHbrx ycnyr 3aKJrroqaerc, B roM.qro oHI4 co3Aaror qeJloBer{e cxuit KaTIHT€uI, npotBnqro ryuficn B 6onee
xnanaQuql4poBaHHofi a 6onee [poll3Borzremnofi pa6ovefi cr{Jre. B ce.f,sra c 3Tr4M
cnpoc Ha KaqecrBeHHble o6paeonareJlbHble ycnyfn Sopuzpyercr norpe6urerauu,
npeAnonafalollll4Ml'I r4CXOAfl V3 TeopHr4 parlkroHaJrbHbrx norpe6zrenbcKzx
oxugauuit, tITo aHBecrl'Iuvru B o6pasonauze oKyrrrrcr BrrocJreAc rBvrLr) B xoAe
rpy4onofi AetrenbHocrl4, B BI4Ae 6onee BbrcoKzx AoxoAoB, qeM y Tex, KTo cAenan
MCHbIIIV C I'{HBECT]aII]1I]/I,

Ka'Iec'rso npoqecca npeAocraBreHl'r.q ycnyr rlMeer Anr [orp e6wteleit croJrb
xe BaxHoe 3HaqeHI4e, rITo I4 Kar{ecrBo ycnyr. llpanzlrnoe onpeAeJreHpe MeroAoB,
LIHCTpyMeHTOB OIIeHKLI Ha pa3nur{Hblx CTaAi1lflX XI43HeHHO|O LIr{Kna Aenaer
Bo3Mo)I{HbIM onpeAentrb cla6rte v cI4JIbHbIe cropoHbr rrpoqecca, rroJryqr4Tb
AocroBepHyro u HaAexHyro uuSopuaqZo, Koropar [o3BonaJra 6rr
KOHTpOnhpoBarb H KOppeKTI'IpOBarb npoqecc rpeAocraBJreHur ycnyf z ynyqrxarb
pe3ynbTaTbr, To ecTb ynpaBJlsTb Kar{ecTBoM.

flpz erov HaAo orMerzrb, tITo oIIeHKa KarrecrBa npoqecca npeAocra BrreH,,fl
ycnyf oAHa u3 caMbIX OTBercrBeHHbrx u cJro)KHbrx npo6nevr. Muorae u3
xapaKTepvIQTLrK Kar{ecrBa ycnyr He zMeror KoJlrqecreeHHofi Mepbr, c rroMorrlbrororopoi HX MoxHo 6r'rto 6rr BbIpa3I4Tb. Ycnyrz xapaKrepr43yrorc,
Heoct3aeMocrblo [peAnoxeH]afl z norpe6lreH:as,, cJloxHocrbro l,rx craHAapru3ar\upr
14 HecoxpaHreMocTbro.
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3avacryro cyqecrBylor pacxo)KEeHufl B orIeHKe KaqecrBa o6pa:onareJrbHbrx
ycnyr co croponrr o6pa-:oBareJlbHoft opraH u3arruv u olyuaror{zxcr. paztru,ruq BBocnpI4truv KaqecrBa Mofyr rrpr4Becrkr K npo6leuaM B efo o6ecne.re rtnu. ottu
BbI3BaHbI p€I3pbIBaMI4 B lIeroqKe (([ocraBrrlzK norpe6ureJrb)) v) B [epByro
orlepeAb' HeroqHbrM Bocrlpl4trzena o6pa^:oeareruHofi opfaHr43a guefi oxu4anuit
norpe6zrenefi.

Ka'Iecrso ycnyrl4 peKoMeHAyercfl [oHr4Marb KaK cLrHTe3 KaqecrB
rrcnonb3yeMblx Anfl npeAocraBJleHr4r ycnyfn TexHHr{ecKZX cpeAcrB, Apyft4xMarepIraJIbHbIX o6lerroe v KaqecrBa ypoBH.s rrpeAnaraeMofo rorpe6zre*o
cepBI4ca' llpzver'r uocneAHl4fi noxa:areJrb, pe.uarc,q ufi s orIeHKe norpe6zreJreM
KarrecrBa o6cnyNz BaHLrfl e yve6noM 3aBeAe Hrrr4.

onpe4enxrcu{LrM Saxropou Qopnrzpo BaHufl v orleHKrr neo6xo4uMoro
KarlecrBa ycnyru MO)KHO CqI,ITarb B3ar,rMoAe ficrrJue nocraBrlr{Ka yenyl]v vrnorpe6zrelx' oHo npo-'BJlterct B {BH.M r'r He rBHoM BuAe Ha Bcex crailLrflx
xz3HeHHOfO qr,rKna npoqecca [peAocraBJreHr4, ycnyf' _ or Qopuzpo BaH,,fl
Kar{ecTBa Ha sTaIIaX ee co3AaHvfl, IIpLrHflTLrfl 3aKa3a Ha ycnyry Ao ee uorpe6 IreHLrfl
u p eanrBarlzv norpe6zreruo.

oco6yro Ba)KHocrb oIIeHKa yAonnerfopeHHocra uorpe6urer.a KaqecrBoM
lpeAocraBJIteMbIX o6pasonareJlbHblx ycnyf upzo6peraer B cB.s3u c reM, qro cceuu6pn 2015 roAa fBlloy dlepvrcxzfi Marrrr4Hocrpozrerrurrfr KoJrJreA)K)),
coBMecrHo c IIAO HIIO <<LIcxpa>> noA pyKoBoAcrBoM orAena
npo$ecczoHuulbHoro o6paron aHafl' Lrucruryra pa3Burm o6pason aHuflllepvcroro
Kpafl" yqacrByer B peanLBaIJHpr LIHHoBaIIuoHHoro cereBoro o6pa:onareJrbHoro
npoeKTa IIo TeMe: <Paspa6orxa u peanv3arJvrr aHHoBarlr4oHHbrx rvro.4erefi H
MexaHz3MoB noAroroBKI'I pa6ouux KaApoB Anfl corlLraJrbHo-3KoHoMr4qecKoro
PA3BPITUfl PE|LIOHA)). B PAMKAX PEaNU3AI\VV YK€BAHHOTO IPOEKTA IIO
cneul4€LnbHocrz TexHorora-s MalxzHocrpoeHr4.f, rrpor.cxorzr BHeApeHr4e Bo6pa:onare*nrrfi npoqecc 3JreMeHToB AyanbHoro o6yveuux.

lyanrnoe o6yveHze [peAcraBJr-f,er co6ofi rrHHoBar]r4oHHyro MoAeJrb, ,,purxoropofi npaKTl4rrecKoe o6yveHze cor{eraercr c qacrzqsoft 3aHrrocrbro Ha
npov3BoAcrBe I'I TpaAI4IIIzoHHbIM o6yvenuenr n o6pa:oBarenbHoft oprau v3ar\uLt.
{yanilroe o6pasoeauue 3To 6omue, r{eM npaKTprKo_opr4eHTr4poBaHHbre
o6pa:oeareJlbHble TexHoJIorIapI. 3ro uuoit,6oree ru6xuit n rro6z^nrrfr cnoco6
B3al4MoreitctB.u'. AByx cl4creM: olpasonauut n rpy1a; MeroA, nosnor*orqzr
coKparl{Tb ruc6atauc MexAy KaqecrBoM o6pasonaHzx v aKTy€urbHbrMz
rpe6oeaH krrMLr BbrcoKorexHorou4rrHbrx [poz3BoAcrB.

Taxzu o6pa:olt, zccneAoB aHLre yAoBnerBopeHHocrr4 o6yuaro'1 vM,,efl
o6pa:onareJrbHbrM npoqeccoM B paMKax AyaJrbHoro o6yveuz.a npao6peraer



oco6blfi vHTepec' c orofi qenblo cryAeHraMr4 rr-rrroro Kypca cneuu€LnbHocrt4
TexHonorz.f, Marrrr'rHocrpoeHr'rr (Mauonrona A., o6yxon vr., pa^vouona E.,qzpxoaa A') conuecrHo c npenoraBaren.rrMz E4onun ofi I4.f ., Kosrosofi r.A.,
flpzxasvzKoBblM vr.B. 6ru paapa6oraH n pe€urr.3oBaH npoeKr ro orIeHKe
yAoBnerBopeHHocrl4 cryAeHraMz o6pa^:oeareJlbHbrM npoqeccoM B fElIOydlepucrzfi MalrlI4Hocrpozrelrurtfi Kourer)K)). Ha Haq€urbHoM 3Tarre, [ocJre
rIocraHoBKI4 IIeJIU Lr 3akaq, 6rtl noAroroBJIeH Tecr, BKrroqaroqzfi aonpocbr o
pa3nI4qHbIX cropoHax o6pasoBareJlbHoro npoqe eca, Ha.vLrHafl c err6opa yve6uoro
3aBeAeHrrfl Lr 3aKaHquBafl oTHOrrreHuflMu B fpynne.

llocle eroro 6rtno [poBereHo nu6opovuoe o6c,re4on aHue cryAeHroB
cneqzaJlbHocrl'I TexHolorufl MaIuLrHocrpoeHnq. MouaropLrHr xpoB op1ncfl ,p.rnoMoIIIa zu$oplraIII4oHHbIX rexHonorzfi, rro3Bon-f,rorqprx aBToMarr,rqecKr4
o6pa6arrrBarb rronyqeHHbre AaHHbre.

B onpoce rpl{Htno yqacrpre 106 cryaeHToB p€BHbrx KypcoB BbrrxeyK€L3auuofi
cnellr4€LrrbHocrLr. llo uroraM npoBeAeHHoro onpoca nonyr{eH cBoA AaHHbrx co
cneAylotqzMll pe3yJrbTaTaMrr :

1)Ha nrr6op KonneA)Ka LI cneIII.aJIbHocrLr rroBrruflrruB ocHoBHoM poAr4T err.r u
poAcrBeHHuKu (3I%), ilpuHflnu pelxeHtre cAMocro.srenbHo - 20% pecnoHAeHroB,
rroBlrvflIru Apy3b's - 17% orpoIxeHHbIX. llpz erou /utq 23yo pecnoHAeHroB nrr6op
KoJIneAx{a u cneqLI€LJrbHocrpr cBg3aHbI c irae.{roft;

2) Her<oroprre cJro)KHocrz B ararrrar\vu acrrbrrbrBaJrr4 ToJrbKo 15%
onpo[reHHbrx;

3) nepeute BrreqarJreHzr cryAeHToB roBopLrnr4 o roM, r{To cnerlr4anbHocrb
n'n6pwru npaBr{nbHo u yue6a6ya.t r4HrepecH oir - Sl%oorrporueHHbrx;

4) ceiluac yAoBnerBopeHbl reM, r{To nonyqaror cpeAHee npoSeccr4oH€urbHoe
o6pasonaHze B fBlloy IIMK - 95%; nrr6opou creqz€urbHocrr.r yAoBnerBopeHbr
92%; B rlenoM o6yveuzeM B KonJrepKe yAoBnerBopeH u - g2,/opecroHAeHroB;

5) y4onnerBopeHbl Kar{ecrBoM rperroAaB aH,i{s gloa, 
'u6tuorer{HbrMo6cnyNunaHr.reM 9r%o, Bo3MoxHocr-rrMr4 3aHr4Marbc.s cloproM g6%0,

orHoIIIeHr4flMLr c KyparopoM - 93oh' orHolrreH]aflMzr B rpyilne - gl% onporxeHHbrx.

Taxzv o6pasolt, nonyr{eHHble pe3ynbrarbr cBuAereJrbcrByror o rocraror{Hoarrcoxofi QTe[eHz yAoBnerBopeHHOCTr4 06pasoeareJrbHbrM npoqeccoM
o6yvarorqvMucfl cneqz€ulbHocra TexHolorprfl MarJtuHocrpoeHkrs e fBfloy IIMK.

zrorona npoeKTa rlo MoHI'IToprIHfy yAoBnerBopeHHocrz o6pa:oBarer,rbHbrM
npoqeccoM B paMKaX BHerpeHra.s 3JTeMeHTOB AyaJrbHofo o6yveuzr
(cneqzanbHocrb TexHororz-s Marrrr4Hocrpoenur) cruur znQopuaqlroHHo-
aHaJrurvrrrecxuit orrrer' noAforoBleuurtfi cryAeHTaMI4 coBMecrHo c
[p eloAaB ar e rrflMpr, p e an n3yro qr4 Mr.r .q auurr fi [p o e KT.
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1' O6pa:oBareJlbHat ycnyra: IIoH.f,Tr4e, oco6enuocrn, rnaccaQHKa\ufl.
fyvranurrapHo-nparonofi nopr€Ln (psyERA> - [3nexrpouurrfr pecypc]. - pexzv
IOCTyrra:

klassifikaci)ra

2. oscueHro JI.B., 3zuuHa vr.B., Eceuzua E.Io. lyanrnoe o6yveuze xax
naxnrtfi Saxrop rIoBbIrueHI4t I4HBecrlzuzouuoft npr4BneKareJrbHocrr4 pefzoHa.
Xypnan <Becrnzr KasaHcrcofo rexHorofuqecKoro yHr4Bepcr4rera)), Ilb5, 2014. -c.339-343. tsrexrpouHufi pecypcl. Pexwr Aocryna:

3. Oqenxa Kar{ecrBa o6pa:onareJrbHbrx ycnyr B

o6pa:onanzr. zHQopuarlr4oHHo-cnpanouurrfi roprulJr
yrrpaBrreHur KarrecrBoM. f3nexrpouurrfi pecypc].

c14cTeMe orKpbrrofo
[oAAepxKr4 Cr4CTeM

Pexzvr Aocry[a:

K O B KA KAK C rr O C O E AB K O P 14 p O B A HUr fl C B A p Hbr x r43 IE Jrhrn

M a cn e u u u KoB H u xon a il ce pee e e ur,, 
^yd 

r) m r-E fl oy < Kour u- 11 e pun t4xu il
n on u m exu uq e c xu il mexH u KyM ))

Py xoeo d u men b : Kon auypu u Au a m on u il Bn a d u M u poe uq

Bnegeuue

Paseumuew MaHeQJtoe e Poccult Mbr o6ssaHrr nepBoMy r4Mneparopy llerpy I,
xoropufi aKTI4BHO pa3B:zBan KoBKy I4 Mer€urnyprr.rqecKoe npor43BoAcrBo crpaHbr.
Manranrr He Mornl4 He cHl4cKarb rro[ynrpHocrb, Berb r4MeHHo c r4x [oMorublo
nonyqaeTcr caMoe Hex{Hoe r,I BKyCHOe M'CO

fl' rlpeAcraBntlo BaM LrcAenr4e BbrrroJrHeHHoe B MacrepcKr4x Kovu-
llepuaqr<oro IloJlzrexHlar{ecKoro rexHrrKyMa - KoBaHrrfi naanral. Mofi MaHraJr
cocroI4T v3 xosaHofi ysopuarofi rIoAcraBKI4, Lr3 oAnofi Mer€urJrrrqecxoft
np-flMoyrolrnofi xopo6xz c y3opaMvr, rlrfl JlerKoro [epeABr,rx ep1vrfl no yqacrKy
rIpI4KpenI4nI4 4 xoleca. Atts x(apKrl TyIxeK (xponuxoe, safiqee, prr6rr) z3roroBrrJr
Bepren. lru npzroroBJleHzt IIJIoBa, yxr4 fl r43foroBr4n [o.{craBKy [oA xa-:au. l;1a
6olee Kpacr4Boro Bu1alr rroKpacr4 n u31eJrue.

llpo6.nenra: llpouqe 6ruo 6rr xlznurr lranral, qeM cAenarb caMoMy, Ho MHe
3axoreJlocb co3Aarb MaHf€uI ro cBoeMy Brrycy v troJryqurb yBneKarelrurrft orrbrr.
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TeM Oonee qro y MeHt I'IMeerct raKafl BO3MOXHOCTb. Hecuorp fl, HVr. Ha KaKrre
coMHeHI4t, fl He orKa3aJlct or MbIcJIkI cAenarb MaHf€uI caM.

Arcrya;rsHocrb: Ha ceroAustttuuit AeHb r43rrr{Hbre, HeopAr,rHapHbre, r,r KoBaHHbre
MaHr€uIbI rlonByrorcq 6onblllofi nolyltpHocrbro cpe1u nro4efi Koropbre ryo6.sr
orAbrxarb Ha npr'poAe unu Ha cBor4x 3afopoAHbrx yqacrKax.

Ile'nu: CosAa'ze KoHcrpyKrl,r'r xonaurrfi MaHr€ur Ha ocHoBe
zn$opvraqun.

3aAaqu:

I .Hafiru pr prcy.uurb KoHcrpy KrJLrr4 MaHr€ura.

nafiaeuHofi

Anfl

oepy xna4parurrfi
pe3Ky rrocJre qefo

4eratefi cBapuBaro

2. Ats 6onee JrerKoro nepeHoca MaHraJra co6zparo KoJreca u3 rpy6rr
Ar4aMerporr,r 159 MM, r.r3 npo$znx l0* l0 MM p€Bpe3aro cnr4rlbr.

3' ltx xapoBHLI 6epy Mer€uull4rlecxuit Jrr'rcr ronrquHofi 3 rrau z p€Bpe3aro
efo Ha .{acrkr,.ilo6rr r43 3Tr4X .racrefi MoxHo 6rrro co6parr xopo6xy Anxyuefi, Tyr x{e MHe loua4o6rtrrcx KBaApar 10*10 Anfl oKaHroBKZ
MeTaJIJII'IqecKofo flrJ\LrKa, Ant y3opoB u Anfl rroAcraBKLr.

2'cnpoexrl4poBarb rreprex v paspa6orarr rexHoJrorr,rqecKyrc Aor(yMeHTaur4ro
KOHCTpyKrIZr4.

3. BrrnonHr4rb c6opxy, cBapKy vrcAerarfl.

I eran. flo4roroBrrerbHaq.

o OpranusaqzouHrrfi

1. Cocraezrb cxeMy-r{eprex KoBaHHoro MaHr€ua.

2. Pacc'rzrarr KorrzqecrBo 
'arepuana Heo6xo,uvtMoro

lI 3roroBJr eHldr MaHf €Lla, [pr4MeHr ercr cr€urb MapKrz B cr3 nc.

3. llo4o6parr r4HcrpyMeHrbr v rrpzcnoco1te:g.us nnfl cBapKr4
KOHCTpyKIII4r.r

flo4roronKa Aer€Lnefi ;otq MaHr€ila

1. Ats onopbr HyxHa 6y4er rroAcraBKa Anfl ororo
upoQranr 10*10 MM, npoBoxy pEBMerKy rroroM
BbrrroJrHrro KoBKy u ru6xy Mer€ura. Zg nolyqeHHbrx
noAcTaBKy
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o lloAroroBKa AononHrrreJrbHbrx npuc,,oco6t',,nir

1. lnr neprer.rr noHaAolurcsKBaApar l0*10 vu

2' ln'a no4craBKl4 noA Ka3aH nona4o6zrcr rroJroc a 4*20,rpy6a Ar4aMerpoM
20 wrvr, KBaApar r 0* I 0 MM r.r KpyrnsK ALraMerpona 1 7- I 9 uv.

3' Ar'_ JroIrarKI4 noHa4o6urc.a MerzurJrrrq ecrcufi rrucr 0.5-1 MM w
MerzurJrrlrrecxufr npyr AV aMerpo tvr | 2_l 4 nall

4' .{lq roveprl4 Bo3bMeM Mer€ul ttu\ecrcufi npyr Ar4aMerpo tvr I2-14 rr,rrr,r

Heo6xoArrMoe o6opyloe allae H uHcrpyMeHTbr

l. Muoronocroeofi cBaporrHbrfi errnp.avr4reJrb B,4v r202c

2. 3nexrpo4rr ox-46 ArzaMerpov 3 uvr

3. fopu r4 KaMeHHsti,t uru ApeBecHbrfi yro^, An, HafpeBa MeraJrna

4. Cpe4crna 3arrlrzrbr cBaprqrrKa

5. zncrpyueHTbr 14 rrpr4cno co6teuufcBapqr.rKa 14 Ky3HerIa

2 sran. Peanusaquq [poeKTa.

r4s KBaApara 10* 10 MM BbIIIoJIH-rrro KoBKy Lr Ha rrpncrroco 6trcuusx
npol,I3Bo)r(y ru6ry Mer€urJra, BbrrroJrH{ro cBapKy, roryqrlr y3opr{aryro rroAcraBKy.

t llpra I43roroBJIeHuu xopo6xz MHe rroHa Aolutcurr{cr xeJre3a rorrqllrofi 3
MM, AHo xopo6xz 650 *350 MM rro AnhHe AHa rrpaBapvn rBa nuara
MeruuIJIa rofr xe cauoft TonuIuHbI, p€BMepbr xoropofi cocraBJrrror
150*650 MM, Ha ruvpLrHy x{e npvBapuJr ror xe Jrprcr pa3Mepbr, Koroporo
150*350 una.

o flttx KoJrec noA MaHrLn fl pa3pesan rpy6y r,raMerpona r59 vlr, ro'uuHofr
3 vv ua 4 KoJreca no 20 MM TaK xe noHaA o6wtcs upoQznr KBaApar
10*10 MM' Koropstft n vcronb3oBan Anr r43roroBJreH."fl cnhrr -,o rIeHTpy
Koneca 's ucrorb3oBa"l rpy6ry AzaMerpotvr 20 MM, KyAa u \puBapuBaJrcfl
apyroft KoHerI cnr4rl.

o ltu u3roroBJleHLrfl Beprenr fl B3f,Jr npoSr.rnr xna4parHrrfi 10*10 MM
4lznHofi 960 MM Bepren 3aKpyrl4n Ha lpr4crroco lterruu rnfl 6oree
yAo6uoro I4clronb3oBaHLrfl,) KofAa A r43foraBJl r4Bar Kz,,aH MHe
uoHa4o6znacb MerarruqecKa.q roroc xa 4*20 MM Anr 3aKpyrne up1fl rro1
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Kacrprcnrc) AIIfl 3aKpenneHtrfl Ha BbIcoTe K MaHraJry npr4Bapr4n rlenbHyro
Mer€uull4qecKuir rpyr AI4 aMerpo M 17 -1 9 nav KyAa u [pr4KpenLrJr caM Ka3aHv 'Iro6rl noAcraBKa noA Ka3aH BrrceJra HaA MaHr€lJroM npLrBapvn
r43'fHyryro rpy6y AaaMerpox,r 20 MM Ha Mer€urJrr'qecxafi rpyr.

3an.nrcqureJrbHafl qacrb

o llocre roro r(aK MaHr€ur rroJrHocrbro 6rrn ceapeu u co6paH, orrrrnzdoean
Bce cBapHbre ruBbr r4 noKpacwr MaHr€ur e vepnrrfi rlBer.

o Tar xe 'rro6rr Ka3aH Mo)KHo 6rrro 3areplKr4Barb B oAHoM rroJlo)r{eH vt., ,
cAen€u orBepcrr4e c pesr60fi ua Kz,'aHe rz nprrKpyrun ryAa60rrar.

o ltn ilocryrrneHr4r Bo3Ayxa K roprqLrM yfJrrM, npocBepn r4rr B xopo6re
MaHfaJra oTBepcTa.rr.

o tlro6u rIoMe[II4Barb rop,lvzfi yronb B MaHf€ure r cAenaJr Koqepry, a .rro6
nocne x{apKr4 6rrro ylo6no y6uparc yrre He npr4foAHbrfi yrom, , cAen€ur
nonaTKy.

SrcouolruqecKafl qacrb.

Korz.Iecreo I-{eHa 3a

epunugy py6.
Zroro py6.

I n/u r620 1620

12 rvr 31.50 378

Tpy6a I 5 vv

Kpyrnxx I2l14 wrvr

l.5vr 25 37.s

l.5v 19.50 29.25

In. 630 630

/ut. 34 238

2lt. 65 130

rqerKa [o MeTanny 1ru. 40 40

DaHKa KpacKrr vep. ln

SlexrpoeHepfr4t

I ur. 200 200

100 xer 3 300
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Pa6ora 16 q. 62 992

I4roro 4594.75

3annro.reHue.

Ourn, roropufi .a upuo6peJr Bo BpeMs pa6oru HaA npoeKToM, He ToJIbKo

rrpr4roAr4Tct B 4alrnefiruevt npv pa6ore rro upoSecczz <<CnaptUur>>, Ho vr

rro3BoJrlrJr rro-HoBoMy B3rJrrHyrb Ha ery rpoQeccllrc. llpz co:4aHuvr MaHr€Lla q

r4crroJrb3oB€ur noJrrreHHbre Ha ypoKax TeopeTllqecKofo u [poLI3BoAcTBeHHOfO

o6yrenza 3HaHvrfl Lr yMeHufl. vr3 upoQecczoH€ulbHbrx vro4ynefi. llepe4 TeM KaK

rrptrcrynurb K pa6ore -f, 3aHoBo o3HaKoMI4Ircfl. c rexnzrofi 6esouacHocrlI rIpI4

cBapoqHbrx pa6orax. BrrnonH.sf, pa3MerKy, roroBLIJI KpoMKI{ rIoA cBapKy LI pe3Ky t
cBeprnc.rr c ylce upuo6pereHHbrMr4 3HaHurIMrI us upoSeccI4oH€LllbHoro l,ro4ynr 01

<<floAroroBKa Mer€urna K cBapre>. KorAa KoB€ur u zatu6ast MerurllJra f, rloJlb3oBalrcfl

3HaHr{lrMLr ns upoQeccroH€rrrbHoro MoAyJI{ 05 <KysnerlHble pa6oru>. llepe4 revr

KaK HaqaTb cBapKy r BcrroMHLrJr Bce 3IJaHLTfl. VIyMeIJVIfl npUOopeTeHHbIe B npoqecce

Lzs1vrreHlzs, upoQecczoHulJrbHoro MoAynrM Q2 <<Cnapra LI pe3Ka MerzrIIJIa)) I4 roJIbKo

rrocJre eroro Haq&[ cBapKy. llo :aneplleHrlro pa6oru s cBepuncs rlo qepre](aM,

LrcnpaBprn 4eQerru BbrrBJreHHbre B rrpoqecce KoHTpont I,I3Aenvrfl B oroM MHe roxe
rroMorJrLT 3HaHLrfl. ronfreHHbre rrpu vrcyirc:avrv upoSeccnoH€ulbHoro vro4yna 04

<.{eQerrarlLrr cBapHbrx rrrBoB Lr KoHTponb KaqecrBa cBapHbIX coeAuHeHutrt>> u

rrpeAMera << I4nxenepHar rpa$ura>>. f. touttq r{To y cBapIIII4KoB olpoMHoe noJle

AerreJrbHocrlr AJUr rBoprrecrBa. Vl se HaAo AyMarb, rITo rBopqecrBo-aro He Ant
pa6ouero-cBaprqLrKa, qro gro yAen uHxeHepos. -fl HaAelocb, qro Ilenb pa6orbl

AocrprrHyra, oHa rroMorrcer MHe B A rnefirueu ocBoeHkII{ npoQecczu kr B

TBOpqecKoM rIoAXoAe K Herr.
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I,I3r o T oB JIE HI,IE c KAME tZrra
Monorcoe Lleau Bnaduuupo,t,trt, cmydeum rEIIoy (rlrr)
Pyrcoeodumerut cynmauoea Jrudun Kysuuoeua, Azaeouoe Burcmop ouunueeurt

Ile.nu: CosAam cBapHyro cravrefixy

3aaaqn:

1 . lloao6parb nr4Teparypy 14 r{crorrHuKLr, pr3yrilmr zHQopMarIZrc.

2. Pa":ezrr rBoprrecKoe MbrrxJreHr4e r.r aKTaBHocrb y cryAeHToB

3 ' larr Bo3MoxHocrb cryAeHTaM [po-rrBr4Tb ce6s r4ccneAoB a11uit Lr
TBopqecKzfi noAxoA K pl3foroBJreHr{rc caapnofi cxauefirz.

4' (DopvupoBarb rlpoQeccuoHanbHbre KarrecrBa 14 yMeHr4e pa6ora6 c
MeTaJrJroM 14 AepeBoM.

5, Pa:pa6orarb npe3eHrarlzro u o$oprvrzrb rrpoeKr.

Ilpo6.nerua: Kax npaBI4JIbHo r43roroBzrb cxauefixy rpor{HbrM u
xorraQoprHblM' 'Iro6rt orBer{aJl rpe6onan vflM v cnyxr4n ronro B 3Kcnnya 1;a\uu?

O 6te rcr H ccJr eAo B annc. i rexHoJr orzr kr 3roroBreHu.s c xavefr xu.

Iunorega uccJreAoB aHlafl. I4erorosreHr,re cxavefirz KaqecrBeHHo c
MIIHI4M€UIbHbIMZ 3 ATPATAMZ C CO6ITOACHI,ICM TCXHONO| I4A.

MeroA IIpoeKTa : I4ccneAoBareJrbcKr4ft z npaxu4Ko-opueHTupoBaHHrrfi .

Oupe4eneHl4e Bo3MoxHbIX l4cror{HzKoa zn$opMarrLrr4. llovtcx ueo6xo4zvofi
raHSopuaqzz.

onpege.neHrre ucroqHr{rca nneopMarrur. pa6ora c zu$opna a\uefi.
llpe4naraer rIpoAyKTI4BHbIe MeroAbr pa6orrr c p€BnzqHbrMr{ r4cror{HzKaMr4

HHQoprraaqaz.

Axryanrnocrb reMbr o6ycronneHa reM, qro upo$eccur cBaprrlzK
nocrpe6oBaHa Ha pbIHKe rpyAa, co3AaBar KoHcrpyKrIZr4 14 pa3nr,rqHbre
KOMMyHHKaTIUU,

xnannQr'lql4poBaHHbte pa6ovze npr.rMeHqror csoft orbrr B pa3Hbrx o6racrqx
npoMbrrxneHHocrr4. Be4r noAforoBKy rro npoQecczu cBapurr4K, TeXHr4KyM
npnMeHqer orIbIT BbIIyCKHI'IKOB AJrr r,r3foroBJr eHr4fl roroeofi npoAyKrIZ Lr B Bl.Ite
pa3nvqHbrx cBapoqHbrx KoHcrpyxqu fi .

CoquarrHan 3Haqr.IMocrb 3aKJlloqaerc, B ToM, rITo r43foraBJr uBafl.
MET€LIIJII4IICCTOfi CrcAUEfiXA Y BXOAA B 3AAHI4E, IIPI4AAIOTqCE 3IAHKIIO
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HeloBTopLrMbrir, Kpacr{Bbrfi Lt coBpeMeHHbrfi BHA. 3xoHoMr4T cpeAcrBa rexHr4KyMa,
I43roraBJIHBafl caMuM BpyrlHyro. MeralJll4qecKat cxauefixa qacro [pr4MeH.serc-s
4na xou0oprHoro orAbIXa, v nonb3oBancr c[pocoM y KnLreHToe. lloroMy r{To oH
3apeKoMeHAoBuLn ce6s KaK upovnrtfi u B To xe BpeMr Aocraror{Ho rerrufr
Marepl4€ul' ZsroroBJleHze cxauefixz v ero MoHTDK 

- He cJro)KHoe 3aHflTWe,
rnaBHoe 

- 3To co6lrcAenue TexHoJlorzqecKoro rrpoqecca cBapKr4, rrpoqHocrb
KoHcrpyKqzz. llepe4 pa6orofi neo6xoAzMo roqHo orrpeAenr4rb p€BMeprr 6y4yrqefi
KOHCTpyKT\W u noAroToBrrTb npoeKT.

1. 3ran. C6op n anailus nneopnaa \vtr.
r1zytur]o nl'Ireparypy v lo4o6parr zusopnaaquro ro r43roroBJreHuro

cxairaeIxz.

2, 3ran. AHa.rus ncxoquofi cr{Tyarluu.

ocnona, To ecrb KapKac ynzqHblx JraBoqeK r4 cKaMeeK r,r3roTaB IrvBaerafl u3
MeT€LIIJIa, a au4eH]ue V c[I{HKy AenaeM V3 HaTyp€UIbHoro AepeBa. B,rarogapr
TaKOMy CoqeraHrllo AOCTZfaercr BbrcoKa.s npor{Hocrb KOHCTpyKTIVI, 14
o6ecueqzBaerc-s xou$oprnrtfi or4rrx. Ho 6onee no[ynrpeH xou6ranupoeanuufi
BapI4aHT - Mer€UIJI IIJIroc AepeBo. 3ro o6ecreqlrBaer npoqHocrb H Aocraroqnrrfr
ypoBeHb /Ao6crna - ApeBeckIHa, 6mrolgpt cBor,rM Szsz.recruv cnoffcreau,
xorr,rS oprHee npr4 lro6rrx reMrreparypHbrx ycnoBr4 {x.

3'l.nanupoBaHlre. CosAaru pa6ouwit rrJraH, a 3Har{r4T BbrrroJrHrrrb npoeKT B
cpoKr4. Pearzsoearb rlenb u 3a1auy.

4. VccteAoBaHue.

ln.a rz:roroBJreHr4r cralrefi xu neo6xo4rauo uo4o6parb Mer€Lnn.

3neruenraMr4 cKaM efixw flBlrfler efl ;

r r<€IpKac Mer€uurr4.recKzfi ras rpy6rr-crofixu cnhHKr{:
o poMa Anfl cv!eHufl H3 yfonKa;
. AeKoparr4BHbre 3JreMeHTbr crrl{HKt4 I43 [OnOCOeOfi CT€UII4.

[nr vIsroroBJIeHI4t cxalrefirH neo6xo4rzMo onpeAeJrnTb MapKr4 qmeirt. Atts
orlp eAeneHvrfl cBapvBaeMocrl4 cr alrefi . Cry4enr onpeAenr4 nMapKy craJrLr c
noMoIlbrc I4cKp npu o6pa6orxe Mer€LIIJIa Ha Ha)r(AarrHoM Kpyre. Pasrz.rurre eranvr
zMeror xapaKTepHbre r,rM LlCKpbr. llpz r<acauuu o6pa3rla c BparqarcquMcfl
HDKAaTIHbIM KaMHeM npol4cxoAt4T I4cKpeHI4e. Cupaeovnofi lHreparype hMeerct
na6op o6pa^:qon pa3nlzqHblx MapoK cranuc rc,refilraMr4, Koroprrfi uoxer cnyxr4Tb
3T€UTOHOM npr4 orrpeAeneHr.rr4 MapKlr craJru no r4cKpe. 3ror cloco6 Aaer
Bo3Mo)KHocrb onpelenI{Tb KonuqecrBo yfnepola B craJru lo 0,2o/o a ecrb rH e Hefi
eonrsparr'r H xpoM. zcrcprr xopouo Br4AHbr Ha r{epHonr soHe, xoropufi
peKoMeHAyercfl rloAKnaAbrBarb noA [yr{oK r4cKp. pacloloxzrr o6pa:eq
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oTHOCLITeJIbHO Bpalllarcqefoot ALICKa IIpII I{CIIbITAHULI HaAO TaK, TITOObI IIrIOK
LrcKp 6ru Arr,rnofi [pr4MepHo 30 cM rrepneHAuKynf,pHo rrLr]F{krkr 3peHLr.{.

flpz o6pasoBaHLru LrcKpbr cneAyer BHuMareJrbHo Ha6nroAarb 3a AnLTHofi

ucKpbr, ee KoJrlrqecrBoM, oKpacKofi u xapaKTepoM 3Be3AoqeK (pzc. 1).

B ra.recrBe Aononnelg'vrfl. Kr4ccneAoBaHuro MapKLr craJru npoury
o3HaKoMlrrbcr c ta6t. l.

Tadnuqa onpedeneruun MapoK cmuteit no ucKpe.Tadnuqa 1.

Maprc
A CTAJIII

rln
eT l|cKpbr

(Dopua rIcKpbI rI 3Be3AorIeK

Cr2,
C13

Cee
TJIO-

xenrrrfi

Paseersruauit LrcKp Marro, Hvrrvr roHKue

Cr4 Paseersrelu.uit Mulrro, lavrrkr ryrqe, uerra y Cr2

Crarlr
10

Pageersrenufi Marro, HLrrLr ocrpbre, HeMHoro
3Be3.UOqeK

Crutn
15,20

Pa"gnernrelr'uit Lr 3Be3Aoqer 6onrrue, qeM y crurur
10

Crwru
20,30

.iv-Passersrenufi Lr 3Be3Aoqer 6omrue, rreM y cranefr
15,20

y7,y8
, yl0

Pasnernr euvit 14 3Be3.roqeK MHoro. KoHuhr nur eir
TOHKUE

y12 3eesAo.mlr MeJrKu e, rycrhle

Cranu
40, 45N

Cranrnoe puBBerBneHLr e, 3Be3AoqKr4 Epyrnbre,
KoHrIbr nurefi ocrpbre

flpu cpanHeHrru no pucyHKy prrc l.a, 6, s. u ra6rurle J\b 1, rarofi MerarrJr

Aaer rlBer upn o6pa6orre.

@@@

Purc. 1. Oupe4ereHLre cr€rrrr ro trcKpe.Puc2.a cralr Cr3, puc 2.6 Cr3
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Pzc 3. B y7 puc 4.OnpeAeneHLIe cr€lflLr ro IIBery LIcKp

Llccte gy t M eTaUI, cTyAeHT onpeAenl4Jl, rITo MapKa An.a LI3roToBI eHLI-f,

crauefi rz cneAyuq ue Tpy6a-Cr3 ru; Yronor<-Cr3 ; llonocoBa.a cruLIIb y7,y8.

Cry4enr [poBepuJr cBapHbre ruBbr Ha npoqHocrb LI TBepAocrb c noMolllbro
ynbrp a3ByKoBoro rBepAoMep a. MexanLTqecKLI e cnofr crea cBapHbrx ITIBoB

cocraBJrrer rpoqHocrboB: 435lvtrla; rBepAocrb IIo IuK€uIe Bpnnenrfl.LB 424.

florasarerrurtpvt6ltl3lITeJlbHo paBHbI , a 9To 3HarItIT cBapHble IITBbI

BbrrroJrHeHbr KaqecTBeHHo, HaAexHbr I4 AOJI|O IIpOCJIyXaT B SKCIIIyATar\VU.

Cratu o6HrnoseHHoro KarrecrBa Cr2tc, Cr2rct, Cr3ru [plIMeHf,rorafl, Anfl,

HeorBercrBeHHbrx, M€rnoHalpy)KeHHbrx gJIeMeHToB cBapHblx KoHcrpyrcqnfi. Tarcue

cT€rIIu LrMeroT xoporryIo cBapl4BaeMocTb, T.K. coAepxaHLIe yfnepoAa
He3HarrLrreJrbHo, Koropbre cBaplrBarorc.s 6es rpeIrIkIH. Irlsnorocoeofi cranv y7,y8
kT3roroBJreHbr gJIeMeHTbI AeKopa Ha cTILTHKI uy Hvrga crauefiru.

t

3ran. Paspa6orarb rIpe3eHTaII[rc ll olucarb
TexHoJrof rrrorl3roToBJreH[fl cBapHolr cKa MeIrKrI.

Ocyrqe cr BIrflfl. rrpoeKTLTpoBaHI{e, u3roroBJreHl,Ie cxauefi ru co cnznrofi ,

cryAeHT rIpLrMeHLrn roJrbKo coBpeMeHHbre rexHoJIorI4Lt, MeTaJIJI I,I ApeBecvHy. 3ro
Aaer rapaHT[ro rofo, qro Lr3Aenze 6yAer HaAex(HbIM, a raKx(e ycrofiuzBblM K

p a3nlrrrHbrrra arvroc S epHbrM oc aAKaM Lr MexaHLIrIecKrIM eosAefi crBI4tM. Ocnosnrre
TexHoJrorLrqecKue oneparluu pyrrrofi Ayronofi cBapKkI pacKpblTbl B cnequalrnoft
iracru. Cry4enroM yK€BaH z apryMeHTLTpoBaH nu6op cBaporrHblx MarepuaJloB,

rrpeAH€BHaqeHHbIX Anf, cBapKLI KoHcrpyKIILIu. Tnopuecrufi no4xo4 n

14 3roroBJr eHvru cnapHofi KoHcrpyKIIuz TIo3BoJILI JI cryAeHTy co3Aarb

rcou6znzpoBaHrryrc c rauefi rcy.

I4cuomsoBarb orrpe.{eJreHHbrfi uop-a4oK H€rJroxeHrrf, IrrBoB, cHLIx(arb

x(ecrKocrb y3noB. ZcnolrgoBarb Apyrlre pexuMbr rr Mero,4u, o6ecueqLlBalorll4e

cHkrxeHlre Harrprxenuit B cBaporrHoM rrlBe. Bu6zparb HyxHbIe Qopurr urBapr

cHn)KaTb efo xrlMLlrlecKyro HeoAHopoAHocTb.

5. 9ran.3arc.rroqeHue.Pa6orapeKoMeHAoBaHa AJrs.1yracrufl.B
pafionHovr KoHKypce. llpoananlr3LTpoBaB pa6ory, co3Aaerc-f, BIreqarJIeHrIe, qro

cneAyer n3roraBJrLrBarb uoAo6nrre rr3Aenut. I4sroronJleHHble crauefiru,
o6ycrpoxr 3AaH[e rexHrlKyMa.

JII4TEPATYPA

47



Loe'ruHHr4KoB, B.B. fasope3rrr4K fTexcr] : yte6,uoco6we / B.B.
os'rzHHzxos.-2-e v3A., crep.- M.: Axa4 eMvr', zot'2. - 64 (cnaprqraxj.

2'lepacuMeHKo' A.VI. OcHosH oneKrpora3ocBapKz fTexcr]: yue6, uoco6zeaff HlIo I A.r4. fepaczueHKo. - pocron ,1g., @euzxc, 2012. - 3g0 c.

3'llor<poncrcuit, E.C. OcnoBbI cJlecapHoro rena fTercr]: yue6, noco6ue 4raHfIo/ B.c. llorpoecxzfi. 2-e uzg., crep. - M.: AraAenaz x,2012. 
- 272 c.

4'lloa peA. 3anlarzua B.H.Jla6oparopnufi rpaKrr4KyM ro
MarepH€LnoBeAeHI4IO B MaITIAHOCTpOeHUTT4 rr Mer€urnoo6pa6orxe: yve6.uoco6He 4l.auav. npoS. o6pa:oaaHkrfl- M. : r4zraretrcrzfi rleHrp <AxaAeu 

^irr,2010.

N3 YIIE HI,IE TE XH OX OII4qE CKI,IX O C OE E HH O C TE IZ
SIEKTPO ?po3LrOHHOrn OEPABOTKT4 (9 30)

Ir ououap ee Ir ae en I'Iz op e euu, cmy d eum K-AII O y < II epu c rcuil a euatluouuutr)
mexHuKyv ttu A.f . III eeqo60)
Pyrcoeodumenb; I{utzaurcoea Mapun Anercceeeua

3nerrpoepo3l4oHHbtfi lrero4 oopuoooz Marepr4aJroB, oAHo r43 KpyrrHefiurux
4ocrzxeuzfi oreqecrBenuofi TexHZKIz [ocneAHr4x AecflTlter;wit, [peAcraBr.serco6ofi oAHo vr3 TaKI4x HoBbIX TexHoJrorr4qecKr4x nanpauenufi, peanu3ar\ufl
KOTOPbIX O3HAIIACT PCBONIO qI4IO B IIPOMbIIXNC HHOM TIPOII3 BOACTBC.

cyrr gneKTpo3p0314oHHoro ((pe3aHu.s) 3aKrrcqaercq B r4crroJrb3oBaHLrvr
pa3pyurrrrerurofi sHepfr4lr AyfoBofo <npo60r>) Me)KAy KaroAoM Lr aHoAoM.flpocraxzBat Mex{Ay oneKTp oftaMr4) 3neKTpuqecKar Ayra 6yxna*uo pa3beAaer
Kpr4 cr€urnr4rre cKyro perxerKy o6p a6aGrnaevofi 3af oroBKt4.

3nexrpospo3lroHHar o6pa6orxa (3oo) ur4poKo rrpzMeH.,rerc, AnflI'I3MeHeHI4'[ p€BMepoB Mer€ulJlrrt{ecKrrx uzgetnfi - /^nfl lonyqeHr4r ornepcrufrpa:rzvnofi Qopurr, saconurrx uorocrefi, npoQvrbHbrx KaHaBOK Vr [a30B B
AeTanflx u3 TBepAbrx crrJraBoB, Anfl ylpoqHeHar zHcrpyMeHTa, Anfl
3n eKTp o n e'uar aHufl, rul u S o n aHLrs., pe3 Kr4 n Ap .
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*-

Puc' l' cxenra 3JreKTpospos[ogHofi o6pa6orrcu Marepr.raJroe: l -:rercrpoA-HHcrpy rueur,2 -o6pa6arstaaeMat AeraJIb,3 - cpega, a rcoropofi rtpor43BoAHT cn pa3pnA.,4 - rcouAeucarop, 5 - peocrar, 6 -I4crot{HIIK IrHTaHkrt' lp - pexlau 3neKTpol'tcKponofi o6pa6orrcu, 2p - pexn*t3JreKTpor4MnyrrcHor
o6pa6orrcn

B npoqecce 3neKrpospo3lIoHnofi o6pa6orxz yqacrByror ABa oneKrpoAa -caMa Aer€LlII4 Lr crep)KeHb v3 TyforrnaBKofo Marepvana, HerroABep)KeHHOfO
npoqeccy 3neKTpl4rlecxofi eposzz. B 6omuruHcrse cnyqaeB ryronnaBK7e
3neKTpoAbI rlpoz3Bortr z: nonr0paMa c4o6pennoro pa3nrrrrHbrMr4 rrpacaAKaMa,vrv u3 TexHLIqecKLI tll4croro rpa0zra. Bnpovev, x pa6ore AorrycKarorcr pr
3neKTpoAbr rr3 MeA]/l, rraTyH]a H AaXe aJrroMvrrrr4fl.

Slexrpoepo3rroHHoe ros4eftcrBlre Ha MeraJrn Aon)r(Ho BbrrroJrHrrbcr roJrbKoHa c[eIII4zLrIbHoM o6opylonaHnu v roA rlpzcMorpoM xnanuszqupoBaHHoror{eroBeKa' xoroprrfi zMeer coorBercrnyrorqzfi AonycK. cnyvae anaaya, orMerarb
BCe OCHOBHbIe npezMylrlecrBa sneKTpo3po3aoHHorO nos4efi crBLlfl Ha pa3nHqHbre
TI4IIbI 3AfOTOBOK:

- npu I4CTIOJIb3OBAHVTV AaHHO|O MeroAa yl.aercfl go6urtcx errcoqafitllefo Kar{ecrBa
[oBepXHocTI{ Mer€uIJIa' 3aroroBKa cTaHoBrITct o4uopo4nofi v MaKcr4MaJrbHorovHofi; - ueo6xoAlrMocrb B [poBeAeHr4rz Sznzruuofi o6pa6orr<u roJrHocrbro
VCKNrcIIACTC';

- 4auurtfi MeroA Aaer Bo3Mo)KHocrb noJlyqarb Ha BbrxoAe rroBepxHocrb c cauofipa:uofi crpyxrypofi;
- Bo3MoxHocrb pa6orarr c noBepxHocrbro
- rroJrHocrbro t4cKnroqaerc.s 4eQoplraqu.a
rolulnnofr;
- eo:4eficrBze Ha
Mr4 HrlM€ulrurrfi r43Hoc ;

[paKTr4r{ecxz lro6ofr reep4ocrz;
[oBepxHocrvy ge-ratefi c He6olruofi

- [o3BOIqeT nonyquTb ilpu MHHTIM€UIbHbrx
rconQnryp a\uir Lr reoMerpLrqecKax $opna ;
- IIoJIHoe orcyrcrBl'Ie rryMa Bo BpeM.rI pa6orrr Ha c[equaJrbHoM o6opyloa aHuv.

Bnaro4apt oroMy MeroAy yAuulocb 3HaqvreJrbHo yMeHbrrrr4rb rpyAHocrr4,
co[poBoxAaBIXI4e BHeApeHI'Ie TBepAbrx crrJraBoB B npoMbrrrrJreHHoCrr. o6nefr{t4Tb
nepexoA K IxkIpoKoMy I4cnoJlb3oBaHr4ro TpyAHoo6pa6arbrBaeMbrx Marepz€uoB, B
TOM qI,ICIe HeMeTaJIJIIIqeCKLIX.

MET€LIIJII4IIECI(Yrc NOBCPXHOCTb PA6OU]u.rt AHOA T{MCCT

ycvnvflx rroBepxHocTr4 caMbrx pa3Hbrx
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C ceHrr6pr 2015 roAa fl. o6yrarocr ro Ayamnofi cllcreMe, Koropat
npeArronaraer reoperurrecKoe o6yrenlre B TexHLrKyMe u npaKTLIrIecKoe o6yreHze
Ha rrpeArrpLrrrrlre. B paMKax [paKTLTqecKoro o6yrenvr fl. Haxox{ycb Ha

rrpeArrprr.f,rnz OAO <Anua4nzrarenb)> u pa6oraro Ha oneKTpoopo3ltoHHoM crauKe

SODICK AG60L. Ha rrpaKTuKe r BrrepBble cTonKHync.fl c AaHHbIM MeToAoM

crano r4HTepecHo kIccJleAoBarb pzl3nllqHble Ilpoqecchl,

6ase rrpeArrpkrrTrrt oAo

o6pa6orrz, u MHe

Bo3HkrKarcrqze rrpkr eneKrpoopo3LloHHofi o6pa6orre.

I-(enun AaHHoro trccneAoBanevrfl. flBlrflercfl rr3yrreHLTe MexaHrI3Ma rlpoqecca,
pe)KLrMoB rr rexHoJroruqecKlrx oco6ennocrefi enerrpoopo3kloHnofi oSpa6orrz.

,ftx 4ocruxeHrrf, 4aHHofi rlenu 6lr'nn nocraBJIeHbI cneAyrotlne sadauu;

- rr3frurb reoperuqecrufi Marepl{ulJl;

- r4ccJreAoBaTb rrpoqecc Lr3Hoca sJreKTpoAa-rrHcTpyMeHTa LI sneKTpoAa-3afoToBKLI;

-uccneAoBarb rerrJroBbre .f, BJreHr4fl , Bo3HI{KaIoque npu 33O;

-paccMorperb BJrrrrHLr e pe)Kr4MoB Ha KaqecrBo o6pa6oranHoft noeepxHo crLI.

O6uercmou uccnedoeaHufl flBlrflercfl, gneKTpoopo3kIoHHat o6pa6orra.

IIp e d u emo tut uc c r e d o e auua sBmrorqfl pa3nlrqHbre [poqeccbr, Bo3HrIKaIoque

rrpu oneKTpoopo3Lronnofi o6pa6orre.

IlparcmuuecKo e onuc aHue uccnedo eaHufl

Zccre,4oraHrre [poBoAznocb Ha

<<AskraABurareJrb)), o6opy4oBaHrre - oneKrpoeposuonnrrft craHoK SODICK
AG60L, LrHcrpWeHT - ueAnrrfi oJreKrpoA, Marepu€rlr 3aroroBKr4 - )KaporporrHaq
CT€IIIb.

P uc. 2. I,Iucrpyrraenr- rueAHrtrl gJreKTpoA

B xoAe rrpoBeAeHZLr gKcrreplrMeHTa rro 3JreKTpogposzonnofi o6pa6orr<e

orrbrrHbrM rryTeM neo6xoAlrMo ycraHoBLrrb xapaKTepucrkrKr penorMa o6pa6omu



(cpe4uze 3 HarreHLrrr Ha[p-DKeH Ufl, pa3p fl,Aa Lr qacrorbl gneKTpltqe cKLIX uuuylrc on),

a TaK)r(e [onyqLrTb AaHHhre Anr olpeAeneHl4t IIpOLI3BoALITeJIbHOCTLT IIpOqeCCa.

3arorosra ycraHaBJlrtB€tror Ha croJre craHKa, a LIHcrpyMeHT 3aKperIJItIor

gneKTpoAepxaTene u uepeMerrleHlreM rrocneAHefo noABoAtT LIHcTpyMeHT

o6pa6arunaeuofi rroBepxHocrrr 3aroroBKLT. [pr lrra'uura o6pa6orrlr BaHHy c

AvrcrvrnrvrposaHHofi noAofi noAHlrMaror, 6rato1apfl rleMy LIHc yMeHT LI3aroroBKa

oKa3brBarorc.rr B pa6ouefi cpeAe. lIoArorosLTB raKkIM o6parorra craHoK r pa6ore,

rrpolr3BoArr gneKTpogpo3LI oHnyro o6p a6 orry 3 aroroBKLI.

Heo6xoAlrMo rrpox{errb rra3br Ha H yxnofi rloBepxHocru Aerarlz <<Koleco>>,

cofJracHo TexHoJlofkIqecKoMy rlpoqeccy.

Puc. 3 . O6pa6aruBaeMiul floBepxHocrr 4erann (na:)

B

K

If o ny v euuu e p ayrbmambt :
- IIpu llpox(LrraHr{Lr 3aroroBKl4 MeAHbIM

kT3HarrrnBaerc.[ 6rrcrpee, qeM gneKTpoA

MexaHLrrrecKr,rMlr csoficreavlz Marepu€ula.

sneKTpoAoM, sJreKTpOA- LTHCTpyMeHT

3aroroBKa. 3ro cBr3aHo c

Xapoupo.unafl CTUIIIb CIIJIbHEE

LI3HOC BJILI-'ICTcorrporrrBJr.lerct npolnaBneHLIlo, qeM MeAb. Tar< )Ke Ha

AJrurenbHocrb pa3psAa. 9eNa AJILIHHee pa3pflA, TeM BbIIrre I43Hoc;

- ecJrtr BpeM-f, LrMnyJrbca Ao 10 urc, To rracrb MerurrrJra uclap.lerct, rITo

AeJraeT noBepxHocrb qvrle;
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- ecJrr4 BpeM.rr zMrrynbca JrexzT B Aaana3oHe oT
MeT€UrJra y4anfleTcq B pacnnaBneHHoM Br4Ae, 9TO
noBepxHocTb IIoJIyq aeT cfl MeHee ToqHa.s.

Barcod no po6ome:

100 lo 1000 MKc, ro r{acrb
TIPI4BOAI,IT K TOMY, qTO

llpozsno4l4TeJlbHocrb npoqecca o6pa6orxa o[peAenrercr KoJrr4r{ecrBoM
ttlTnu, cH{roro c o6pa6arrreaelaofi rloBepxHocrr4 B eAr4HHrIy BpeMeHr4
MM"/MI4H.

@opn'roo6pa3oBaHI4e noBepxHocrt4 npu oneKTposposuonnofi o6pa6orxe
HockIT roqe'rHrrfi xapaKTep I'I cyMMapnrrft crelr MeraJrJra onpeAen.qerc.s o6relaola
eguuuuttoit JIyHKI4' o6pa:yeuofi I{MIIyJIbcoM, v KoJrlrqecrBoM r4MnynbcoB B
eAI4HI'Iqy BpeMeHI4, T.e' npol43BoAI'ITeJIbHocTb llpoqecca [ponopqaoH€urbHa
qacrore vr 3HepfI4I4 I4MnynbcoB. B cBolo oqepeAb, o6teu e4uuzvHoi nyHKz
otrperenterct rennoSusI4qecKuMI4 BenvlrnHaMr Marepuana: TeMneparypofi
IIJIaBJIeHI4t, TennonpoBoAHocrbro. MexauaqecKI4e ceoftcrsa MaTepziuroB, ux
TBepAocrb u Bf,3Kocrb 3HaqI4TeJIbHo MeHbrxe BJrr.rrK)T Ha o6pa6aruBaeMocrb.
3poszr o6pa6aruBaeMofo Marepz€u a 3aBlaur or 3Heprr4r4 r4Mnynbca. MeH-f,q
SHepfI'1rc v AnvrenbHocrb I4MnynbcoB, MOXHO CO3Aarb qepHoBbre a qr4croBbre
pexr4Mbr o6pa6orr<2.

I.I c n o n us y eM q,r rum ep amyp a ;

Texnororufl rrpou3BoAcrBa 3BM I A.n. locraHxo , M.r4.llzxym, A.A. Xu'*:
V.Ie6. - MH. Buur. TITxola, 2004 - 347c

Texnolorufl Aeranefi paguoe.rleKTpoHHofi anlaparypbr. V.{e6. noco64e an.s BV3on
/ c.E. vuraxona, B.c. cepreen, A.B. KnroqHr4KoB, B.lI. llpzBanoB; lloa pea. c.E.
Vruaxoeofi. - M.: Palzo rr cBr3b, 2002. - 256c.

T'f,eroecxuir M-f., Xurtlr A.A., Crauurueecxufi B.K. TexHoJror4r reranefi u
nepaQepzfinrtx ycrpoficrs 3BA: Vqe6. noco6ze anr BV3oe. MH.: B'ur. ruKoJra.
2001. - 256c.

Texnororz-s KoHcrpyKrlr,roHHbrx Marepr4€LnoB: v.re6uzx nnfl
MaIrIuIHOCrpozrenbHbIX cnerlr4aJrbHocrefi BV3os / A.M. {onrcxufi, vI.A.
Apytouona, T.M. Bapcyxoaa u Ap.; lloa peA.A.M. [omcxoro. M.:
MaurzuocrpoeHze, 2005. - 448c.

3afiqes z.B. TexHoJrorr4r 3neKrpoannaparocrpoeHu.s: v.re6. roco6He ans By3oe.
- M.: Bucur. TITxola, 2002. - 215c.



ocHosrt rexHoJIOfAZ Ba)KHefirunx orpacnefi npoMbrrxneHHocrr.r: B 2 \. g.1: vqe6.
uoco6ze An.rr By3oB lVI.B. Veuqon, I4.A.

C TA T I4 c r Ir tr E c I{ u IZ A HA JI I4 3 K p r{ B I4 3 H br K A HA Jr o B
TPYE

Py c arco e Hurcuma B anepu e euv, c my d eum fE II OV < II epuc rcuit nonummexHutt ec rcuit
rconnedctc uu. H. f. Cnaeauoea ))
Pyrcoeodumerb : BepemeuHuKo, Audpeu Jfeouudoeurt

I{eni: BbrqcHr4Tb r,rrofoBoe KarrecrBo npoz3BoAcrBa KaHaJron rpy6
TaHKOBbTX v aprkrnnepuficrcux czcreM H CnOCO6br ux [poBepKV

Mero4 ut/u cro q H u KIr : clpaBoqHr4Kr'r n KHur u .,o cneqv €urbHo crz.
MeToAr4qecKr.re roco6zq z AP.

o B Hacro-slllee BpeM-a ypoBeHb Kbqecrea [por43BoAcrBa 3HarrzreJrbHo

cHkr3krJIocb.

' Alt sToro s [poBen I4ccneAoB aHLrfl BbrrrycKaelrofi npo4yKrrr4r4 B

npoMexyror 2012 - 2015 rr. q npoBen crarucruqecrzfi aHaJru3 u Anfl
cpaBHeHU-[ B3-Sr HecKoJrbKo I43|OTOBJIeHHbIX B 3Tt4 fOAbI CTBOIOB pa3nl4rrHblx

uo.uelefr.

Cuoco6u yMeHbrrr enlar- KpnBU3Hbr crBoJroB

Kax yNe orMeq€uocb, ocHoBHbIMrr cnoco6alrz yMeHbrxe HLrr KpvrBpr3Hbr

KAHAJIOB CTBOJIOB {BI'IOTC.q :

1) llonrrureHue roqHocrz rrpaBKr4 3aroroBoK crBonoB.

2) Y np anlseMoe pacraqr,rB aHue crBonoB.

3) our'ua*Hrrfi yfon ycraHoBKr4 crBoJroB B u3ilerrufl.

B csoeN{ vccneAoBaH:a:z t paccMorpro nurur nepnrrfi cnoco6, a r.{MeHHo

TIOBbIIUEHIZE TOIIHOCTI,I ilPABKV 3ATOTOBOK CTBOJIOB.



B Hacroqrqee BpeMr Bce crBoJrbr ycraHaBn vBarore. B v3*erufl rro
Kplrrepr4rc yMeHbrue Hufl Ay nbHofo yfna.

AHarus cyqecrByrourux npa6opoB Arq u3MepeH,nq Kp[Br.r3Hbr

KAHAJIOB CTBOJIOB

llprz6op "III4KA-AC 1 ", co4epxr4r upeo6pa: oBareJrb rznefi nrrx
repeMelrl elHuir (lIJIlI), MarHLr rorrpoBoA Koroporo coeAr4HeH c

$oronpzeMHaKoM' a ABe I.I3MepzreJrbHbre paMKr,r, npoxoAxrqze qepe3 pa6otuit
3a3op MarHLIToIIpoBoAa, KOHTaKTIzpyIoT c rIoBepXHoCTbIo KaH€UIa zsvepxenaofi

TpyObI' tITo rIO3BoJIf,eT oAHOBpeMeHHO IpOI,I3BOAI,ITb KoHTpoJrb oTKJroHeHHr OT

np.rrMonr4HeftHOCrZ U ALraMerp KaHana crBona r4 Mo)Ker [pvMeHqr bafl rnfl
KoHrpon{ rpy6 xanra6porra 125 u 152 uu.

laHHrrfi upz6op r4Meer raKyro xe cxeMy z3MepeHr4q, KaK u npu6op
"IILIKA-AC 1", Ho B AaHHoM upz6ope zclonb3yK)rc, cBeroALron'r.

3aKpe[neHHble Ha I43MepATeJIbHbrx KoJrKax r43Mepr,rreJrbHofo 6loxa. ceer or
3TI4X CBeroAzoAoB norlaAaer Ha reJreBr.r3HoHHyro KaMepy, ycraHaBnuBaeMas B

KaMOpy cTBoJIa' KOTopat u o[peAeJL'IeT IIonoXeHI4e I-(eHTpa OTr4X cBeroAuonoB.

K ueAocrarKaM npa6opa ,,f11,4117,, cneAyer orHecrLr:

- orpaHl4'IeHHrrfi AI4ana3oH rlpl4MeHreMocrpr (no:voxuocrr KoHTpon,
rpy6 rorrbKo B Akran€BoHe or 123 rc 132 w);

flo cpanHeHr4ro c npa6op aM:a rurra "fTllrHT,' npz6oprr ,,IILIKA_AC 
1,,

V MCIOT 6OTTTTUN fi AKI ATIA3OH IPI,IMEH.SEMO CTI4 I4 OAHHAKO BYrO TOI{H OCTb

I43MepeHuIt nptMonunefr no cr u. fTpu KoHTp one xe Akr aMerpa KaHaJra crBoJroB

[ofperuHocrb r.r3Mepeuurt npz6opa "fy,111y" nor{Tz n 3 pasa 6orrue, qeM y
upz6opon "III,IKA-AC 1 ".

fraeHrrNa )Ke HeAocrarKoM orkrx nprz6opon flBrrflerefl va^rfr nr4ana3oH

npllMeH-qeltocrz (or r23 Ao r32 uu), n ro BpeM{, KaK npr4 rrpor43BoAcrBe
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coBpeMeHHbIX crBonoB rpe6yercfl, tITo6bI [pn6op 6es Aorrofi nepenacrpofixz,
Mor t43Mepqrb crBoJrbr ranz6pov or 120 4o 155 urr.

Pa:pa6orrca npn6opa KoHTpoJrfl r(p'Br3Hbr crBoJroB r.r otrpeAe reHtrs
orrTlrMaJrbHot-o yfJra ycTaHoBKH rrx B opyArrrr

VcrpoficrBo H pa6ora r{3MeprrreJrbHoro 6.norca

r4swepure*urrfi 6nor npz6opa cocror4r u3 cne.qyrcqvx ocHoBHbrx

y3noB: 1) qenrpzpyrcqefo ycrpoficrBa c MexaHV3MoM nepeMerrl eHH;r;

2) xopnyca' B KoropoM 3aKperJreHbr rlr{o z TIJITI; 3) xypnnuerpa;

4) enerrpoHHbrx nnar; KapAaHHoro MexaH u3Ma rrfl, cBfl3uco ruranrofi.

Vcrpoft crno z pa6o ra panyrrarcrqero 6lora

I4ztyuato]oluit 6nox npra6opa coAepxr4r varouorquufr rasoarrfi
na3ep I'I KoJInI'IMarop' 3aKpenneHHble n o4rlou Koplyce. KollzuaTop cocror4T
143 AByx JrLrH3, pacuJrpflrorqzx errxo4xulufi v3 n€Bepa nyr{oK Lrcny1reHvr u
Aenaroqux ero rapannenbHblM. Kporrae rofo, Ha Kopnyce 6roxa 3aKperrneHa

KpyroBat IrrKaJIa' Ha Koropofi raxpenleH cronvK c xr4AKocrHofi avlylofr.

BrreoA:

Heo6xoar{Mocrb AaHHofi pa6orrr Bbr3BaHa, B nepByro oqepeAb,
Heo6xoAzMocrbro o6ecne'Iurr z3roroBJreHne Tpy6 c yMeHbrueHHbrMh

orKJIoHeHuflMu or ilp-sMolzuefiuocrr4 pr liynbHoro yrna. Tar npz aHaJrr43e rpy6,
tr3roroBJIeHHbIX s 2015r, 6rtno BbIrBJreHo, rrro npz ncnoJrb3oBaHr,ru ,IIaHHoro
cloco6a y 6onrruzHcrBa Iz3roroBJleHHbrx rpy6 MaKczM€urbHoe orKnoHeHr4e or
nprMonr{Hefi nocrz 3Haqr4TeJEsO 6rr yMe HbrxrrJrocb.
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AHAJIT4 3 K O Mrr O 3IIIIr4I,I C I{ C T E MbI B O O PyIt E HI4-fl

C maprco e IrI eau,(uumpueeuu, c my d eum |EII OV < II epucrcuil nonumexuuqecrcuti

rconnedcrc uu. H.f. Cnaenuoeq))

Pyrcoeodumenb : Ceuarcoea Baneumuua Anerccau dpoeua

a6oru - I4ccnenoBarb IronoxeHlrs rexHLTqecrofi ecrerl,IKrr cucreMbl

B O OpyX{eH Lrfl C np e Aro)KeHI4-f, MI{ Ir O ynyqrxe HI4 ro.

O6rerr uccreAoeaHraq: caMoxoAnafl, aprvrrrepzficr<afl ycraHoBKa (CAy) -
6oeeaq MarrruHa rrpeAcraBnqrculas co6ofi aprl4nnepzficr<oe opyAl4e,

cMoHTLrpoBaHHoe Ha rrraccr4 r,r [peAHa3HaqeHo Ant HenocpeAcTBenHofi orHeeofi
noAAepxKI4 TaHKOB rr rrexorbl
s 6orc.

TexHuqecKaq
3crerrrKa (rpe.r.
MacrepcrBo racryccrea)
IIAyrrHafl.

r,I3r{aloqat
AVTcI\IdrlTIIdHA,

coullanbHo-
.: !; : i.l r'. : .; .-rt . i-: KynbrypHble, TexHI,IqecKLIe 14

Screrr4r{ecKI4e upo6levu
SopnrHpo Balnr4fl. rapuouzuuofr
npe4uetrofr cpeAbl,

cogAasaeNaofi Anfl )Kvr3Hvr Lr

Ae.rrTeIbHocTLr qeJroBeKa cpeAcTBaMrr rrpoMbllxJreHHofo npoI43BoAcTBa.

Ocnosofi B TexHl4rlecroft gcrerl4Ke flBnflercfl. KoMrIo3rIII[q- oocraBJIeHI4e

rlenofo pr3 uacreit, cJroxeHr4e pa:noo6pa3Hblx oJIeMeHToB B onpeAeneHHoM

rop-flAKe npr4 co3A aHnkr xyAoxecrseHHofi Sopuu.
llpz rroMorrlr4 KoMrro3zrlr4r4 4o6znarorca narz6olrurefi BbIp€t3I4TeJIbHocrrr

coAep)KaHr4r cBoero npoH3BeAeHvfl..

Paccuarp vrBaJrureb Kareroprr[ KoMrro3rrIIuu: TeKToHI4Ka, o6reruno-
rrpocTpaHcrBeHHa.fl crpyKTypa, qenocrHocTb Qopvru, conoArllrHeHHocrb

SJIeMeHTOB, KOMnO3r4rIr4OHHOe paBHOBeCI4e, CI4MMeTpUt, aCUMMeTpr{-f,,

AI,IHaMI4T{HOCTb, cTaTr{r{HocTb, ENLTHCTBO xapaKrepHor4 Sopnru,
[ponoprlr4oHarrbHocrb, uacura6, KoHTpacr, HroaHc, uerpzuecrufr noBTop,

uBeToBaq KOMIIO3I4III4TI.

B exoAe rzccneAoBalnufl CAy nonyr{eHbl pe3ynbrarbl:

Kareropurr KoMrI 03 l{quu CAY Mcra-c
Terronur<a - 3pr.rMoe

orpaxeHlre n (foprrarr v34envrfl

pa6orrr, ero KoHcrpyKIILII4 I,I

op f aH r4 3 arlldkr Mur epvana

Tercronvra [pexAe Bcero Bblpa]Kaercs npex1e Bcero

pe6parrru xecrKocrlr.
TerroHuqecKoe coeAI,IHeHI,Ie JIorI4qHoe I,I

nocneAoBareJlbHoe, 6es sa:opoB, cBLIcaHI4I4 JII4croB pr r. A.,

Bce qerKo coeAI,IHeHo MexAy co6ofi
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06reuno-npocrpaHc-
TBeHHafl CTpyKrypa

Koncrpyrur4r nJrorHiul, MacclIBHiuI (rnna - 6ereuor).
Crpyrrypnar $oprvra

Ile.nocrnocrr t[oprvru- ero

oTpaxeHr,re JrorrIKr,I I{

opraHr{rrHocrkr cBfl3u

KOHCTpyKTT,TBHO| O pellreHlul

CAY o6re Alalafrer MHoxecrBo KoHcrpyKTrIBHbrx

SJIeMeHTOB He rOnbKO TeXHUqeCKEX, HO lI
KOMTTO3LIqUOHHbD(, TIpeACTaBJUIIOTqI4X CIOXHyIO

crpyKrypy.

Co6.uroAarorcfl 3aKoHoMepHocrrr corroArrrlHennbrx

3JIEMEHTOB

CouoA.runeHHocrb -

3aKOHOMepHOCTb

B roMnosr,rt\krfly CAY seHo BLIAHo qro troKirsaHo LI qro

XOTEJII4 [OKA3ATb.

KoMnosnqrroHHoe paBHoBecne

-9TO KOrAa BCe SJIeMeHTbI

c6atlre;ucupoBaHbl Mexqy co6ofi

B CAy frlrrbrBaercs rIeHTp pacnpeAeneHll.fl Macc, r.K.

crBoJr caMoxo4oK 4rnnurrfi v BbIHocI{Tbct 3a rlpeAenbl

vI3nelrufl

Cnvnrerpuq - csoficreo

opraHr{3arluu Qopuu

Kopnyc vr34envs. crrMMerpr,rrreH orHocr4TeJrbHo ocpl

Kiurzua crBona - flpaBtul u IreBaS cropoHa oArrHaKoBbr

cnepeAu vr c3a4Lr

Acnnruerpns- orcyrc rBue ulru
HapyrrreHrre cr.rMMeTplrlr

Aczrvruerpvfl. npoflBlrnercr npu nn4e c6ory

57



,{unauuunocrb BbIpDKaer

3plrMoe ABlIlKeHrIe

farrrux CAV nrmonHeHa n (foprvre rptMoyronbHzKa,

rrogToMy xopouo oflpeAeJrterct ABnxeHvIs. Hra3a BAonb

cropoHhr (fopnru .

Crarnqnocrb -BbrpalreHHoe
cocTotHllt rloKo.fl,

negrr6nerr,rocru, ycroftql{Bbre

(foprvru

B CAy crarlrrrrrocrb rpKo Bbrpaxaercr BHyrpLI v34eilfis,

- AJrf, gKr,r[rDKa rrpeAycMorpeHbl cilAelavs. ycrofivr,Inoft

([oprvru. B rraoropuoM orAeneHrILI HeTIoABI,I]KeH 6ar noA

TOIJII{BO

Erunrrft xapar$ep Qopmrr Banns r ocnoBa CAY nupaxeHbr KaK o4na (popua

Macmra6 - oruorrreHl4e

pa3Mepa uso6paxennx r
pa3Mepy uso6paxaenroro

o6rerra

B CAy yqlrrbrBaercr Mecro Anfl pa3Melrlenrs tleJroBeKa

B COCTOTHT{LI CnM C pa3MepOM Carr,rOft C{IMOXOAKTI,

Koropoe coorBercrByer rpe6on a:nrzctM rexuzqecrofi
SCTETI,IKLI.

Ecnu uecro AJrf, pa3MeqeHr,ur 6y4er 6omuroe, rpyAno
yrrpaBJrrrb ) aecril ManeHbKoe - ue rorvrQoprrro gxr,Ilaxy

fftoanc- BbrrBJreHut

r4lJ4lrBrrtryurbHocTlI

y CAy cBor KoMrro3rrqrr He cxox€"a c ApyrlrMl4

Merpnuecrcnfr uonrop -
rreoAHoKparHo, c oAI4 HaKoBbIM

uHTepBa[oM noBTopeHr,re

gJIEMEHTOB

Brrpaxaercr B KoHcrpyKrlnn xoAonoft qacrrl - B

ryceHrrrlilx
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I{neronar KoMrIo3rrIIrrfl - pfl.I\

rapMoHr.rqecKr4

B3AI,IMOCB'3AHHbIX OTTCHKOB

uBeTa

B cauoxoAKrr oKpalleHbl B TeMHo-ge:renrrfi qeer. OH

HyxeH -rro6H TexHr.rKa cJrrrBaJracb c MecrHocrblo

SprououuqecKrre rprrHrln[bl B CrAy paccMorpeHbl, KaK ynpaBrqer

Lr3AenueM 3KI4IIam.

3na.reHras ycutuit, npr4naraeMbrx K pyKorrKaM pblqaroB ynpaBlre:g'vrfl,

3aBLrcr'rMocrz or cnoco6a ux [epeMeqeHl4q 14 rlacrorbl I{clroJrb3oBaHvrfl

Cnoco6 lepeMerrleHr4f,

Ycultue, Krc, He 6o;ree

r{acrora r4crroJrb3oBaHvrs, pa3 B cMeHy

Bonee 960 960-241 240-r7 l6-5 Menee 5

llpeuuyuecrBeHHo Kr4crbro

flpeuuyqecrBeHHo Kr4crbro

c npeAnnerrbeM

Bceft pyrcoft

.{nyrvrr pyKaMr,r

0,5

1,5

2

4,5

1

2

aJ

9

r,5
)5

4

9

2

J

6

9

4

6

15

20

3p ro Ho vr vv.Hafl . xap aKTe p vrcrvrKa n on o )K e H vfl . ckr4fl

floroxenue
Ycurun,

H

flo4er,rxnocm

BO BpeM{

pa6oru

Pa6o.ras

30Ha

(paAr4yc),

CM

llpocrora
AIS HOI

3ourr 3pr4TeJrbHoro

na6moAenur (nepruramHo

u ropu3oHTalruoro)

CuLs [o 80 Orpanuvennar 38-60 500 nrv l20u nau6onruree
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(i!*r)qrIA$ h.j sr^e!! i.xF aiilirul$s
e&sytina.Efis

l.lcxairyJs flo,ili!fr

R<:ix,x r+ox

B pery.nsrare npoBeAeHHoro rrccJreAoB aHnfl Mo)r(Ho cAeJrarb BbrBo.rI

O6uluit BprA r43Aenr4fl, cBu$erenbcrByer o roM, rrro Mbr rlMeeM Aeno c Sopnaofi
cnoxHofr I4 MHoroSneMeHTHofi. OAnaxo cJrox{Hocrb He rroMerrr€ua AocrtrrHyrb
IICJIOCTHOCTb QOPN,rrr, A BKI:YANIHAfl, I4HOOPMAIII4f, PACKPrIBACT [PI4 HIII,II
14 C IIOJI b3 O BAHI'Ifl Vrc NE NLI fl .

pacnonoxeHlafl 14 o6cnyxvrBaH4fl OpyAZfiHbrM
aHTponoMeTpr,rqec K LrMVr, Q z: zonoraqecKr4MrZ

IIOACTABKA TJIflUBBTOB
Cy66omuu cmenau Hurconaeeuv, cmydeum fBlrov <fopuosaeodcrcuit
nonumexHuuecrcuilmexHuKyM> 3 rcypca no npoQeccult c?aplquK zp. 3I
Pyrcoeo dumerb : Cynmauoea JTudun Kvsuuoiua'

'Ifenr:llonb3y{cb 3HaHuflMkr. roryrreHHbrMr.r Ha ypoKax rexHoJrorr4r4 pyvnofr
Ayronofr cBapKZ' I43roroBplTb co6creeHHbrMr4 cvrlraMl y4o6nyro, 3crerr4r{Hyo,
KpacrlByro rroAcTaBKy Atrs rIBeroB.

3alaqa:

llo4o6parb 3cKh3, zpaspa6orarb BapwaHT roAcraBKrr nJu uBeroB

llo4o 6parb MarepzaJrbr.

C ocraezrb IIJIaH no r43roroBJleHl4ro rIo.IIcraBKLr.

Llccle4onarr kr pa:pa6orarr

1.

2.

3.

4.

ltm y'ywrreH'f, MoxHo npeAno)Kzrb r43MeHHrb Oopry KoHcrpyK !,uu 6aruuu
c rlenbro o6ecueqeuux y4o6crna
pacqeToM B COOTBeTCTBIa:Z- C

AaHHbIMt4 r{eloBeKa.

TZ3fOTOBNEHVIfl IIOACTABKI4 IIOA UBCTbI.

60

TexHoJIOfWqeCrcun npoqecc,



5. llpoaHanrr3,poBarb TexHoJror'rro r43roroBJr eHufl
3AKJIIOIICHI4E.

6. ltl:roroslrrb noAcraBKy pyrrHofi 4yronoft cnapxofi.

O6rexr [ccJreAoB anlafli rroAcraBKa rro.rl uBerbr.

clenaTb

MeroArt [ccJIeAoBaHVsi c6op u aHarru3 zusopvaquz, cpaBHr,rre rrbHafl
xap aKTep r4crkrKl p asp a6 0rK a rexHon oruv u p e anv3ye M o crb.

f Huoresa rf ccJr eA o Ba u nq. f 'o.IHocrb I43fOTOBIeHuflr \r-lfirrrvr.b zrsl ulurJJleHnfl, [oAcTaBKV Anfl IIBeTOB,
rpe6yercx npoQeccr4oHzurbHbre HaBbrKLr 14 rBopqecrBo cryAeHTa.

ArcryaluHocrb rlpoeKTa: Ceapxa tBrqerc-q ocHoBH'rM TexHoJrorr4r{eoKkrM
npoqeccoM I43|OTOB[eHI4-S BCeX BTIAOB MeriurJrr4rrecKr4x KOHCTpyKqzfi. cornacHo
rpe6onanI4tM K BbIrIoJIHeuuto palorbr rrocraBJreHa npo6neua Ha uaerreAoBaHr4e.
c$opvrynvpoBaHbl Ilenb vr 3al.a.'vr, o6rexr r4ccneAoB aHvr', Koropoe coorBercrByer
TeMe B 4efrcrnureJlbHocrl4. llpou:noAcrBy cefiqac Bce B 6onrruefr cre[eHr4
rpe6yerc fl He rlaccuBHblfi zcnorsl4TeJrb, a orBercrseHHrrfr Aerre,rrb, y Koroporo
aKTI4BHocrb u cloco6Hocrb K 3KcrpeHHofi pro6anu3ar\HLr B ycnoBaqx ae6nqzra
BpeMeHz upeo6na4aror HaA crepeorl'IlrHbrM aBToMarr43MoM. Zveuso B 3ToM
coIII4€uIbHoM KoHTeKcre, B ycnoBl4f,x rlollcKa HoBbIX Sopr, >Ku3HLr w pasB4Tr4fl
rexHI4KyMa BHAHbI pe3ynbrarbl B o6\ueruuw cryAeHroB. lloeroray reMa
coorBercrByer coBpeMeHHoc'tv v aKTyanbHa. Haeepnoe, Her raKoro cBaprrlr4Ka,
xoroprtfi oAHa)KrbI He [or{yBcrBoBaJI 6rr ueupeoAoJrr4Moe xeJraHrze cAeJrarb rrro-
wu'yrs Heo6rr'{Hoe' He cMorpt Ha ro, rrro cBapKa aaco\prvpyerc.s y 6o6ruzHcrBa
moAefr c 3aBoAcKI4M IIexoM u palotuM B MacK e. 14 yx 

"r*un 
He c r4cKyccrBoM.qeloner, nosHasruufi paAocrb rBopqecrBa orIeH[T cBor4 npoQecczoH€urbHbre

I'IHTepecbI H cKJIoHHocrI'I'oqyrlITb )KI43HeHHbIe v npo$eccnoHaJrbHbre [JraHbrr4
crlacrbe cnoefi ru.rHofi ualenrrofi no6e4u. Brrxo4 Ha rBopr{ ecxuit ypoBeHb
IeqrenbHocrz BO3MO)I{eH B rlpoqecce BbrloJrHeHr{r [paKTlrqecxofi pa6orrr c
orIpeAeneHHbIM pe3ynbrarou. CryAeHT [poAyKrkIBHo, rBopqecKn vt c pa3nprquofr
crerreHbro caMocrorrenbHocrr4 pa:pa6oran rBopqecKyro pa6ory. Ero
Ae{TeJIbHocrr 6stla HanpaBJIeHa Ha z3roroBJleHr4e noAcraBKI,I noA rlBerbr, c qeM
oH ycIIeIIrHo cllpaBHnct. llpaxruvecroe BbInoJrHeHr4e pa6or coorBercrByer
HOpMaM.

Pncrcu.oTcyrcrBpre Marepuara, npaKT,r{ecKofo orrblTa B otrvcaHuu
[poeKTa w paspa5orKa npe3eHrarlr4r,r.

r'J t all' ruraHlrpoBaHl{e. Uouacno rpe6onauzrrra 3annaHzpoBzur
rIoSTaIIHo pa6ory Ha rI3roroBJIeHI4e noAcraBKz. fAe yK€BaHbr cpoKr4 BbrrroJrHeHz.rr

1.3rau. fl.nanrapoBaHue. Couacuo

[poeKTa.

2.?ran. Pa:pa6orarb 3cKr{: n esr6parb MarepnaJrbr. zccre4on aHp,e

couacuo 3r,x pa3MepoB Haqeprl4n cryAeHT r{eprex 14 vrcy"krB nr4Teparypy
no4o6pan MeraJrJr.
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3.3rau. Lrcc.neAoBarb u paspa6orarb rexHoJrornqecrcufi rpouecc,
n3foToBJIeHHq IIOACTaBKId AJrfl qBeToB.

r4zyuun cnellkI€ulbHyro nl4Teparypy, cryAeHr cpaBHeHrreM uo4o6pan
eQ0ercrznnrtfi cnoco6 olexrpo4yronofi cBapKLr Anr r'r3roroBJreHr4r rroAcraBK u rro1
IIBerbI' llo4cranra 

- 3To opI,IrI,IHanbHoe gwzaftuepcKoe perrreHr{e 14 AononHeHure K
nro6ovry I4HTepbepy. r4zgetue [pocroe B u3roroBJr eHavr, Marepr4an KpacrrBo
coqeraercfl c pacrureJlbHblMI4 KOMIIO3l/lTJ]aflM]Z Lr rrpv/tae]. guzafiuy cnoeo6pa-:urrfi
3KocrI4JIb. llocne4oBarenbHocrb onepaq[r4 rro3BoJrqer co3Aarb rexHoJrorL*o
I43roroBneHufl rlolcraBKu. Tqare lrbHafl noAroroBra, c6opx a v cBapKa Mer€urJra
Iaer BO3MOXHOCT6 KaTIeCTBeHHO BbrIroJIHI4Tb CBapKy Mer€ulnvqecKofo u3lienufl.
Bapltanrlt 3cKI43a ocyulecrBun no46opoM pr4cyHKoB w3 wHTepHera 14 cpaBHprn co
cBoI4M scKr{3oM. Kapxac Ant IrBerxa seo6xoAr{Mo pr3foroBr.rrr ycroftqzBo. r{ro6
vr3I3nve B [poqecce u3foroBJIeHI{t He Ae$opMl4poBano, neo6xo4r4Mo npaBqJrbHo
p ac cqvr arb KoJrt4 r{ecrBo cBapl,IBaeMbrx 3JreMeHToB U [:aaMerp rrpoBonoxz( 6ra 4 vlr)v lxecrurpaHHoro lpyrra(l0vna). llpovHocrr u rBepAocrb cBapHbrx rxBoB
I43|OTaBJII{BaeM6IX MarepI4€UIOB [poBepvn Ha ynbrpa3ByKOBOM TBepAOMepe no
IUK€uIe BpuHerux. Tnep4oct cocraBr.ser 24|IIB, nporrHocrb cBapHbrx
IxBoBnoAcraBKI'I 460xr\vrna. MexanprvecKl4e csoficrna MeraJrJra, rroJryqeHHbre
npoBepKofi, lo:noJrrer cyAr4rb o BbrcoKofi tpovHocru.

llponepr<a Ha Koppo3l'IoHHyro croftrocrb MeraJrJra cryAeHT Bbr[oJrHr4Jr
I4ccneAoBaHVe B pacrBopax yxcycnoi KI4cJIorbI v rqenoqr4. Pe:ynrrar 6rrn
rIoJIo)KI4TeJIbHbIM An.s neuzpoeaHHofi QTarIvt, a Anfl yfnepoAr4crofi oTpr4rlareJrbHbrM
6rtla o6napyxeHa px{aB.uuHa. B ranrueilureu rpe6yerc.a r43Aenr4ro 3aluzra or

KOpp03r4r4.

OxuAaenrbre pe3yJrbrarbr :

' floBLllxeHl4erexHl{rrecKofo MbIIxJIeHvt v rnopuecxoft aKTaBHocrz
cTyAeHTa npu zccneAoBaHrzt4 ;

' BbIqBJIeHI4e TBoprIecKI4x cnoco6uocrefi cryAeHTa ilpu aHanLr3e
arr6opa nr4Teparypbr, croco6a cnapr<rz v BapkraHToB ocKr,r3 a LrcAenus.:

eS0exrrzBHocrb pa3Br4T,rfl TBoprrecKr4x c[oco6uocrefi cryAeHTa no
TE XHON O f UI4 I43I OTO BI C HI,I.S N OA C TAB K LI AITL U BETO B :

4.3ran. 3arcrroqeurae. Ha ocHoBaHaz pe3ynbraroB fl.) Aenarc
BbIBoA'rlpzo6peraTb [paKTHqe cxuit o[brr [o3HaHHq v cavoo6pa3oBaHr4r,
ocHoBaHHoro Ha npzo6pereHHblx 3HaHLrflx, yMeHlrrx u cnoco6ax rpunr"no-
oplleHarl4ponauuofi u vccne\oBareJlbcKofi 4errelbHocrur. llo4roronKa cryAeHTa K
oc03HaHHoMy npo$eccuoHaJIbHoMy caMoo[peAeJreHrrro, K caMocrorreruuofi
rpy4onofr )Kkr3HLr B ycnoBl4tx pblHor{uoft axosoMzKr4. Vuenze caMocro-rrreJrbHo
orlpeAentrb cnoco6rr pelxeHz.s yve6nrrx, TBopqecKl4x, r4ccJleAoBareJrbcKl{x Lr
couvallbHblx 3a4a.c' Ha ocHoBe 3alaHHbrx anfopllTMoB yMeHr4e aAeKBarHO
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oueHl4Barb ce6r, cBoI4 cnoco6Hocrtr; BI4Aerb cB{3b MexAy 3arpar{eHHbrMr4
yavnuflMLr I4 AocrurHyrbrMlz pe3ynbraraMr4 npaBznbHrrfinrr6op cnoco6a cBapKr,t tI
Marepu€LloB no3BoJrrer,BbrrloJrHr4Tb cryAeHTy IroAcraBKy, c yrlerovr co6lro /ieH:ar
TexHoJIorI4I4' BrtlolHenze pa6orrr rpe6yer or cBaprrlzKa BHr4MaHuq z KoHTponb
cBoI'IX /.efiwBuil vro6rt He Aorlycrlrrb 4e0er<:roe. Kaqecrso rxBoB 3aBneur ri or
yueHufi u zuauui,t cBaprrlr4Ka. Cry4enr oco3HaJr, rrro npaBkrJrbHo no4o6panHrre
Bce [apaMeTpbl cBapKr{ BJrLItroT Ha rrpoBap. Or xa.{ecTBa BceX lo4o6pauuux
MaTepr4€LrroB 3aBr4cr4T AOnfOBerrHocTb KoHcTpyKrIr4r4.

Cnapnax KoHcrpyKIII4t BbIloJIHeHa, rlenb v 3ara.uv AocrLrrHyrrr. llpo6JreMa
pa3perxeHa cofJracHo r4c cneAoBaHr.rro TBopr{ecKof o npo e KTa.

Cnucorc rrrrreparypbr.

1.B.f.IlynaqeB. Pyunar AyroBaq cBapKa. - Muscr<. Brrcuraq ruKona -2010.

2.f.f.9epHrrruen,B.E.Mop4rrrcrufi. crpanovnzr MonoAoro
3neKTpocBapqurKa no pyrrHoft cnapxe - M. MarunsocrpoeHr4e _ 2012.

3. B.VI. Macroe. <CnapouHrte pa6ors>>. I MocKsa. Vlz4aretscxuir rleHrp
<Ara4evrun>>, 1999. - 240 c., ut. I t

adsl2}t5l

METOAbI TIPABKtr{ TPI/E KAHAJIA CTBOIA TIOIIEPEIIHbIM
T43TI4BOM

cyu 6 aitrcuu Muxaun B a d urv o e uu, c my d e um f E Ir o y < Ir epu c rcuit
norumexHuHecrcuil rconnedcrc uat H.f. CnarnHosq)
Pyrcoeodumerb : BepemeuHuKor Audpeil feouudoeu,t

I{e.nr pa6oru: paccMorperb crroco6rr upanru rpy6.

O6rercru uccJreAoBaHuq: crBoJrbr z rpy6rr.

[peq na er u ccJr eA o B attafl i crBoJr apr . I4z aetux.

B eeK pa3BLrrvrfl TexHI4Ku I4 HoBbrx zso6pereuuir x npord3BoAcrey rpy6
Haqurur llpeAbtBntrb Bce 6olee BbIcoKI4e rpe6onaHax. BHa.rane Anr [apoBbrx
KOTJIOB Z MaITII'IH,Z B XOAe He[pepbrBHoro pa3Burvfl oHur Aocrvfrrv coBpeMeHHOfO
ypoBHr.

B ouuqze or Apyrzx BZAoB MerturJrorpoAyKrrau ;urr rpy6 xapaKrepHbr
pa3BLrrafl rloBepxHocrb (HaH6olrruee orHorxeHze nnollaAr4 noBepxHocrr4 K
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Macce)' HuuII4tII4eBHyrpeHHefi [oJIocrI4, 3Har{I,ITerbHbrfi copraMeHT 11o

feoMerprrqecKuM pa3MepaM,crroco6aM npor43BoA ATBa V Ha3HaqeHuro.

llo ciloco6y rpor43BolcrBa rpyobr rroApa3Aer.rrroTc.s:Ha
JII4TbIe, OeCuIoBHbIe, CBapHbIe.

OcHoeHofi o6reu [pol43BoAcrBa cocraBJrqror 6ecruoeubre 14 cBapHbre.

llo H€BHar{eHzrorpy6u [oApa3Aen-sror Ha rpy6rr: Anfl o6opoHuofi
npoMbllxneHHocrlz ,AIrfl ue$re- v raso4o6rtealorqefi npoMbrrxJreHHocrkr, Lnfl
TeIIno3HepreTI4KLI, Anfl MarI4cTp€UbHbIX r€Bo- Lr ne$reupoBoAoB, rpy6rr Anfl
npol43BoAcrBa noAIxI4nHI4KoB, p.nfl xuN,rz.{ecxofi npoMbruneHHocrl,r, Infl
cTpor4TenbcTBa vrT.A.

Tpy6u rtocJle rlpoKarKz, cBapKU Lt repvoo6p a6otxu r4Meror 4eQexrsr,
ocHoBHbIMtr I43 KOTOpbIX .'IBnqlorct KpzBH3Ha nO [poAolruoft oev w oB€LTbHOCTb
[oleper{Hofo ceqeHl4t. OAnzvr u3 BaxHbrx [apaMerpoB Kar{ecrBa flBrflerefl
MzHrrM€LrrbHafl Kpr4Br43Ha uo ecefi Anr4He rpy6rr.

3aAaqu rpoeKTHofr pa6orur:

Aua.nur cyqecrByloqrx crpoftcrn or" npu"rcu rpy6 rorepeqHsrna H:rn6onr

flpaarca rpy6

llpanr<ofi rpy6 Ha3brBaercr oneparlr4tr no ycrpaHeHzro 4eQeKToB B Br4Ae
BofHyrocrI4, BbIrIyKJIocrI4, BoJrHI4crocrr4, Kopo6teuux, r4cKpr4BneHLr;. vr.A.

Ee cyqHocrb 3aKnloqaerct B c>Karuv BbrrryKnoro cJror v pacur4peHvr1r
BOfHyTOfO.

Ocuonuue MeroAbr rrpaBKr{

Bu6op roro I4nz I4Horo cnoco6anpaBKr4 3aBucur or Bennqr4Hbr rrpo ru6a,
pa3MepoB z Marepr4ana 3aroroBKr{ (aeranz;.

OcHosHrre MeroAbI rpaBKI4: l) o4HoKparHbrM (npanznrHbre npeccrr) znu
2)uHoroxparHblM 3)ynpyrorracrr.rqecKr4M usrz6ou, a raKxe pacr.f,)KeHqeM
.flpaezlrHrte npeccbl npI4MeHqlor Anfl rrpaBKH ToHKocreHHbrx Kpyrnbrx Lr

upo$urrHrtx rpy6. llpanxa Aocruraercr ynpyro-nJracraqecKr,rMr,r nzru6awu
orrenbHbrx yqacrKon rpy6u, ynoxeHHofi ua onopHbre noAyrxKr4.

PorHKoesre [paBl4nbHble Malxr4Hbr gtn lpy6 o6rrqno prMeror ABe B3alrMHo
IlepneHAuKyn.spHble rpynrlbl KoHcoJrbHbrx ponr4KoB c yrtpyrr4M KaJrn6pou, paBHbrM



Al4aMerpy rpy6bl. llpanxa rpy6 ocyuecrBlrflercr,3a cqer MHoroKparHoro yrpyro-
rrJracrr4qecKoro usru6 a.

1.3 K.naccuQu rca qun rpy6o[ paBnJrbH brx Ma rrr trH

Pasrraqarcr [peABapr,rrenbHyro oKoHr{aTenbHylo rpaBKy

TIOCJIC

uenbro

npor<ara.llpeABapr4TenbHyro npaBKy IIporr3BoArr HenocpeAcrBeHHO
npoKarKr4, BOJrOqeHvrs., reprraoo6pa60rr<a v Apyfr4x onepaqrafi c
o 6ecne'reHz.f, Bo3Mox{Ho crr4 TpaHc rroprurpoBKr4 uz pe tuit.

oxoH'{arenbHyro [paBKy rrpolr3Borrr BMecre c ApyrtrMz orAeror{HbrMr4
orepaqzrldu rnfl AoBoAKr4 UZgetuit 40 rpe6yevofi xou4prrJLrv.

Maurrz'rr Mofyr 6rrrr pa3AeneHbr Ha cneAyrorque
rpyunrr:I-Ietnrre uaurunu nprrMeH.flror Anr rrpaBKr,r fopqqr4x rpy6, a
[peAorBpailIeHr4-S trcKpr4BneHLrfl vx B npoqecce oxJrax{AeHr,r, [ocJre
cBapKZ rrnz repMoo6pa6orxu.

Mauruurr c uapallelrurrlrz poraxalrz Mofyr 6rrrr pa3AeneHbr Ha Marxr4Hbr
c III4nI4HApzrIecKI4MI4, BzHToBbrMV v npo$znupoBaHHbrMkr ponr,rKatra. MaruvHbr c
napiunenbHblMl4 ponHKaMI4 coorBercrnyror"qenHbrM. C saHroeblMr4 ponr4KaMr4
pa3nl4qaror MaITII'IHbI c [ollepeqHblM rloJloxeHzerr,r rpy6rr. Cnpo$r4nrrpoBaHHbrMr4

PONLIKAMI4, I1.IITT PONI4KOBbIC MAIII'I HbI, IIII4POKO [PI4M E HSIOTCq AIfl
rrpeABapr4relrnofi npaBKr4 Tpy6.

Poropnrre uauranrt [pzMeHrror Anr [paBKr4 c BbrcoKofi ro.IHocrbro pr nnt
ycrpaHeHl4q oBarbHocrl'I B [oneperlHoM cer{eHr4[ rpy6rr.O6rurrM B KoHcrpyKrrr4pr
MaIXHH 3TO|O TIdIla flB[fleT9fl HaJrr4r{r4e .4Byx MexaHa3MoB 

- 
3aAaroulefo

(rruryulero) ra upanvJrbHoro.

PacKplzro'IHrre NaaruuHrt npuMeHqror rnr ycrpaHeHu.f, aKpy11vBaHr4fl
HeKpyrnblx rpy6, Koropoe Bo3HpIKaer B rpoqecce npoKarKu.

Kocoeanroerre npael4ruHrte N4auruHrr cnyx{ar Anq ycrp aHeHufl 4eQerron
Tutra KpI'IBI43HbI u 6ueuuq npl4 BpaueHnu c qenbro nonyqeHzs 1e1atefi errcoxofi
TOIIHOCTI4.

flpe4noxeH uq rlo coBeprre HcrBoBa H rr ro rexH oJr orrf H rr pa BKrr

Bepruxal su srfr rnApaBJrr.r.tecKr.rfi [pecc

B Hacrorulee BpeMq rrpaBKa rpy6 Ha
[pr,rMeH.seTcr rrpH npor.r3BoAcTBe r]znHHApoB
aprr4 nnep uitcrcux crBoJr o B.

OCHOBHbIE

TarcKe AJrt

[poKaTKIr,

[peccax uaz6olee rxr4poKo

IIITAH|OBbIX HACOCOB 14



cxeuur upr{Jror(eHrs rr3rr{6arouqnx yculuit flpn ,,paBr(e

3ra KpLIBLT3Ha Bbl3hrBaerc.f,, npell.Ae Bcefo, HepaBHoMepHocrbro nporpeBa
3aforoBKrl nepeA rlpeccoBaHrteM. Cle4onareJlbHo, u BbrrrpaBJleHkre rpy6 AonxHo
lpol43Borl4Tbct He s oAHofi ToqKe, a Ha olpeAereHsoft AnLrHe BbrnpaBr-senaofi rpy6rr.
o.qnuu 143 pI3BecrHbIX croco6on, paspa6oraHHbrM Anr noBhrureHz-s roqHocrr4 rrpaBKr4,
6rtl cnoco6, cofJlacHo KoropoMy ycrpaHeHze cvMMer:pzvuofi acKpvBneHHocrr{
BhllpaBJl-seMofo yqacrKa 3aforoBKZ zsrz6oM ocyqecrB rrflercs rryreM rrprrKJraAbr BaHv$. K
fpaHI4qHbIM CeqeHI4tM yqacrKa AByx nport4BorroJro)KHo HalpaBneHHbrx IIap cLtJr.

Arcrya.nrHocrr pa6orrt: 6olrtrrne cpeAcrBa Br,rAen.arorc-s r ue6reurru rpy6alr,
v apr. CrsoraN{ npelt{Bn.f,rorcr cepr€:Hue rpe6onaHz.r.

Brreol:

Cvztaro, qro
rrpoLl3BoACTBe MeTOA

M O III H O C Tb P E 3 AHI4 fl TIPVI HAP E 3 A IJiVIVI P E 3 b F bI

Cyxuuuu Anercceil Cepzeeeuu, cmydeu* rsnov <Jrucaeeucrcuit
n onum exHuu e c rcuft rc onn e d crc >
Pyrco eo dumeJxb : Illupuurcuua f apuc a Hurcon ae eH q

MoulHocrb pe3aHuq [pu Hape3aHuu pesr6u
Teua vccneAoBareltcxofr pa6orlr 3azHTepecoBzura MeHr u flBrrflercq

arryalrHofi Anfl aH)KeHepoB Ha [por43BoICTBe, 3aHr4Marculuxc,
14 Anfl cryAeHToB, O6yVaroqvrxcfl fro cneuLraJrbHocrr,rMerarJroo6pa6orxofi

<Texuororz-s Malrrt4HocrpoeHl4q)). llpo6nerra 3aKJrroqaercr B ToM, r{To B
yve6uur<ax' rlo KoropblM MbI yq[Mcr, uusopMar-(r4lr rlo pacqery per(r.rMoB An.rr

ANfl CC|OAH{IXHC|O BPEMCHI4 HAZ6OICC OIITAMAJICH B

nJraBKrl AByMr OnOpHbrMr4 ToqKaMr4.

Hape3aHl4r pesr6u HeAocraroqHo I4nI4 npeAcraBJreHa yorapeBrxar rznQop MarJ.|lfl.,
rrpuBeAeHbr ycpeAHeHHbre pacqerbr.

fiauuar. pa6ora rroMoxer 6onee
Hape3aHr4x pesr6rr. To.rHrre pacrrerbr

TOTIHO paccr{I4TblBaTb pexr4Mbr pe3aH]afl !.n'l
pexr4MoB pe3aHldfl IIO3BOISIOT yBenHr{uTb

crofrxocrb I4HcrpyMeHTa B [poqecce o6pa6orKr.r, paqvoH€urbHo ero r4crroJrb3oBarb.
a TaruKe SKOHOMUTTb BpeMq IIpu pacqeTax.

Co4epNaHue Lr ccJreAoBarenrcxofi pa6orrr

t{ro raxoe MoxrHocrb
KaKOe-TO paccTorHze.

pesawux? 3ro sexoropoe yevrrve,
Moxuo [peAnonoxLrrb, rrro 3To

KOTOpOe [peoAoneBaeT

yevnve [peoAoneBaeT
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onpeAeneHHyro IInolIIaAb c onpeAeneHHbrM conpoTI4BJIeHI4eM }/^UTep]z'.3uru. 3a

corrporr'rBJreHr4e sosr\4€r\4 npeAen [potlHocrl4, TaK KaK rlpol4cxoAt4T rlpoqecc

pe3anufl.. 3ror npeAen npoqHocru flBrfl,ercr rrocrossHofi BeiII4rII,IHofi, xoropyro

MoxHo nrr6parr H3 cnpaBoqHuKa. TorAa Qopvryra An-s orpepeneHr4r MorrlHocrl4

pe3aHurr r4MeeT BI4A:

t*l
Npee: S * L0J,

rle S - nnoulaAb cpe3aeMoro npoQI4JIf,, MM;

l-.l
l0 J - upe4en [poqHocrl,I, rr,rlla.

Cneqyrorqafl npo6neMa 3aKJIIoqaeTct B ollpeAen eHvrlz rlnoqaAl4 cpe3a.

\

I4sNae H eH vre I ny 6vHbI p e3 aHI{{ ZslaeueHl,re rrJIoIIIaAz

1

1

\

Pzcynox 1- 3asrcuMocrb nnoulaAa cpe3a or uy6uubl pe3aHl4fl

Cocraer.f, fl, rpabvrKu, fl, o6Hapyxran 3aBr4cr4Mocrb tIJIoilIaAI,I cpe3a or uy6uHu
pe3aHnfl r{ cMor cocraBr4rr Sopvryny ltrs onpeAeneuut rty6rlHbl pe3aHns:
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tn+l: tn* ,,/2,

f.{€ tn11 - rny6vrHa pe3aHr.rr IlocneAyrctllar, MM;

tn - gaunan rny6vrHa pe3aHr,rr, MM.

3uas rnyluHy pe3aH:afl v craHraprHbrfi yron pe3b6br (60o ), MolKHo paccqr4rarb
nnoqaAb. llpz pacqere nnoqaAr4, Hyx{Ho yqr,rrbrBarb, r{To nepBa, Qr,rrypa npu
Bpe3aHvrv 6y4er rpeyronbHvIK, a Bropoft Surypofi 6y4er flBrrflrbefl p€BHocrb AByx
rpeyronbHl4KoB paruofi nnoqaAl4. TorAa Qopvryna An.s pacqera rrJroilIa1u vMeer
Br4A:

S:0,5* tfi*tan(30"),

r4e tn - rny6znape3aHz4 MM.

@oprr,ryna Anr pacqera Szrypbr pa3Hocrrz AByx unoulaAefi:

S : 0,5*tan(30" )*(t3*, - ti)
llpouseo4t pacqerbl rlo 3TI4M @opvrynav, nrr6uparo caMyro 6onruryro 11noqarb

14 roAcraBJlf,ro B pacrlerHyro Qopvryny Ans. dnpeAeneHa.s Mo[IHocrr,r pe3aH45^.

Brreo4. B ceoefi pa6ore r, pelxl4n npo6neuy rro Haxo)r(AeHr4ro MorrlHocrr4
pe3aHkrfl nprr Hape3aHuu pesr6rr. lI: orpouHoro Korkrrrecrna npo6neN,r s o6racrz
MalrIlrHocrpoeHlz.s f B3flIt roJIbKo M€UIyrO qacrb, cBf,3aHHbrx c Hape3aHtreM pesr6rt.
iltts noATBepx AeH:zfl Moax BbIBoAoB ueo6xo4rarrao [poBecrz npaKTr4qecKyro
rlpoBepKy AaHHbIX pacqeroB B npoH3BoACTBeHHbrX ycnoBr4rx. Arq 3Tofo
neo6xo4zuo 6y4er cpaBHurb pe3ynbrarbr r43Mepenui,r Hanpr)KeH:zfl rB1rareJrr Ha
xoJrocroM xoAY I4 Bo BpeMt o6pa6omLr [eranu. 3xcuepkrMeHT€urbHbre AaHHbre
noMoryr yBrrAerb rIoJIHyrc 3aBlrcl4Mocrb MorrlHocrr4 pe3aHnr or uy6zubr pe3aHz_s.

Cru4C OK I,IC IIOIb 3 YEMbIX I4C TOI{HI4K OB

1) Bana6aHoe A.H. Kparxnfi cnpaBoqHr4K rexHonora MarrrkrHocrpor{Tent
Mocxna 1992 r.
2) lo6purAHeB A.f. Kypconoe rpoeKrr4poBaHr4e

Marxr4HocrpoeHkrr. - M., MaruauocrpoeHkre, I 9g5r.
3) Koczrona A.f. v P.K. Merqepxxoa. crpano.ruzx rexHoJrora

Marrrr4Hocrpor4Ten.s. B 4nyx roMax.
4) JIor<reB A.A. o6rqeuaurI4Hocrpol4TeJrbHbre HopMarr.rBbr pe)Kr4MoB pe3aHu.q.

B 4nyx roMax.

[O TCXHOJIO|I{T4



5) o6qeMalxl4HocrpollrenbHble HopMarrrBbr BpeMeHr4 vr pexr4MoB pe3aHLrfl
Mocxna. 3rouor,rrlra 1990r.

BBEAEHT4E IIOH-qTVIA O HAYKE TPI4BO JIO|.II4IA
TPI4EOTEXHZIIECKI4X COCTABOB B KYPC

AI4CIJVI|TJII4HbI " MA TE p I4AI O B EtrE HI4E'

Cunuoea Anerccaudpa LInuuHa, Xpauueurco Hurcumut CepzeenLttta, cmydeumut
CEIIOV <Ilepucrcuil nonumexuuHecrcuil rconnedtc uMeHu H. f. Cna6nHosa))
Pyrcoeodumerb: Borcoea Auua Banepueeua

Ile.nr u 3aAaqefi ucc.neAoBaHuq;

I4ccle4onarr Bo3MoxHocrb BBeAeHHT noHrrnr o HayKe rpu6ororuz v
rpz6orexHvr{ecKl4x cocraBoB B Kypc Akrclll4nnuHbr "MarepualoBeAeHve" Art
cnelll4anbHocrl4 "TexuzqecKoe o6cryxrznaHue v peMoHT anrovo6zJrbHoro
TpaHcnopta" uyteM I4ccJIeAoBaH:zfl Kypca,Ar4crlznnuurr "Marepr4anoBe4eHr4e" 14

o cHoBHbrx noustuit rpu6oloruu.

flponecrz aHaJrI43 Kypca Marepr4anoBeAeHr4f,, tpu6oJrorzr4 14

rpu6orexHuIrrecKl4x cocraBoB vx Ha3Har{eHHe v o[peAennTb nau6olee
noAxoA{rqyro reMy B Kypce MarepuanoBeAeHze An_rr HayKu T.pu6otoruv.

Vcranoszrb B3aI,IMocB{3b MexAy KypcoM MarepnanoBeAeHze v Hayxofi
rpv6oloruefi.

Cocrasurb npe3eHTallrlrc ypoKa no rpu6orexHr4qecKLrM oocraBoM.

Arcrya.nrHocrb:

HosnsHa LI pacnpocrpaHeHue npr4MeHeHarfl, rpu6orexHr4qecKr4x cocraBoB,
KaK Marepl4anoB o6ecne.{aBaroulr4x BbrcoKyro xv3Hecnoco6Hoc15 Aeralefi
ABr,rfaTels.

O6rercr rr [peAMer rrccJreAoBaHrrfl :

O6rer<rorrr zccneAoBaHkrfl qBrqrorc-s rroHflT:aflHayKV rplr6onorkrr4, MeroAr4Kr4

ux [pI'IMeHeHLIt K TpylIII4Mct napaM B aeroN{o6nJrbHoM TpaHcnopTe V r4X

nar4 M oA e itct skrv c an rz S p r,r KrJ r4 o H H br M r4 M ar ep Lr aJraMr4.

Irlnoresa:
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llpz zsyv eHuLr HayKr4 MarepzaloBeAeHLre
He roJIbKo csoficrB I4crroJrb3yeMbrx Mareplr€uroB,
r4x cpoK cnyx6rr.

ueo6xo4zMo [onyqarb 3HaHuA

HO r'r MaTepI{€LnoB, rrpoAn.srcql4x

Kpancoe o[uca Hrre opra Hrr3a rl tlrr [ccJreAoB al:nfl i

1. 3ral QopnaynzpoBKa 3a1artv v ilnaHLrpoBaHrze.

2' Sran aHanu3a crerleHz w3yqeHlfl rpz6onoruz Ha coBpeMeHHoM 3Tane
pasBuTl.dfl HayKZ.

3' Sran noAroroBKz IzccneAoBareJlbcxofi rr,rarepu€LnbHo-TexHr4rrecxoft 6asrr.

4' 3ran u3yrleHl4q Marepvanruofi 6ass TexHr4qecKr4x cleqr4gurbHocr eit, Atts
Koropbrx Heo6xo4uMa HayKa rpn6olorHr.

AHa.[ns noJryqeHHbrx pe3yJrbraroB :

CQopuynupoBaHHa.q B xoAe zccJreAoB aHzfl rarrore3a 6rrra AoKa3aHa.

o laruuefiruue pa6orrr ro 4aHuofi TeMe nnaHzpyrorc, npoBoAr4rb B
HanpaBneHuv: BBOA B Kypc Ar4c(r4[nrzHbr "MarepuaroBereHr4e" Arq
cneIII4€LnbHocrI{ "TexHuqecxoe o6cnyxl4BaHkre u peMoHT aeroN,ro6zJrbHofo
TpaHcnopta" uayrz rpa6onorzl4 B fnaBy anrrzQpzrrlr4oHHbre Marepr4aJrbr
pacrxr4peHrru TeMbr v afta'Tar\vLr rpu60roruu B Kypce
"Marepzalone4euze".

Brrsol:

flocle npoBeAeH'fl AaHHoro HccJIe roBaH"fl Mo)KHo crenarb cne.qyrcqr4e
BbIBorbI: VcrauoereHa cB.a3b MexAy rpu6orexHtrr{ecKr4x cocraBoB LI
anrzQpuxIII4oHHbIMI4 Marepu araMt. Tpz6orexHrzr{ecKr4e cocraBbr B KoMrrJreKce c
au ra Sp z xrr r4 o H H br M r,r MarepuanaMr cHr,rxaror TpeHue, ur3Hoc Aerlateft Lr

yBenr,rr{eH 14 e opoKa pecypca arperaro B aeroN{o 6 vr.f, .

Tev cavuM noATBepxAaercq Heo6xoAr'rMocrb BBeAeHar noHflTvrfl o HayKe
rpu6olorzz u rpu6orexHl4r{ecKl'Ix cocraBoB B Kypc AkrcrlznnrrHbr
"MarepraaroBeAeHr4e" Arq cneqn€LnbHocrr4 "TexuuqecKoe o6cnyxzBaHlde u
peMoHT asroi\ao6zJrbHoro rpanclopra".

CQeprr rprMeHeHlafli

CQepa JrerKoBoro r4 rpy3oBoro aBrorpaHcnopra:
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ABZ|ATCJII4 BHYTPCHHC|O C|OPAHLI.S BCEX TIINOB'1 P€BMCPOB;

IOAIXLIIHI4 KI4 Kaqe HVrfl V CKOIbXeHI4q ;

IIIPVC;

rpaHcMr4ccr4r4 AKIIII h MKIII, peAyr(ropbr;

To rrJrr4 BH br e H ac oc br Bbr c oKo f o 4.aB neHvrfl (TFIB,D ;

TEXH Or OrvIfl I JI E KTP O I P O 3 kt OHH O IZ O E pAE O TKr4
MATEPIIAJOB

Irlnnnuu H urcon ail Ane rcc au d p o 6utt, c my d e u m n epJw c K o z o a 6uqt4uo HH o e o
mexHuKyma u"t/t. A.f, . IIt e eqo6a.
Pyrco eo dumenb, An azypo e B anepuil Burcmopo BuH, 3 ecnyilc eu u uui
MqutuHocmpoumeru P@.

Snexrpospo3kloHHaq o6pa6orxa 
- o6pa6orra, 3aKrroqaro uraqafl B

I{3MeHeHrrr4 Qopurr, p€BMepoB, , UepoxoBarocrr4 v csoficre
noBepxHocrl'I 3JIeKTponpoeo4uofi 3aroroBKtr noA 4eficrnzev 3neKTptrqecK1aX
p€l3p-[AoB, Bo3Hr4Karoqkr x Mexry 3af oroBKofi U ere xrpoAoM- r,rHcrpyMeHToM.

3lexrpoepo3l4oHHat o6pa6orxa(33o) rxr4poKo nplrMeH-f, e rcfl AnA rr3MeHeHr4,
pa3MepoB Mer€LlruqecKnx wzgetuit _ Lnfl [onyrreHz, ornepcrafi pasnzunofi
Sopurr, Saconurtx [onocrefi, npo0aJrbHbrx KaHaBoK z n€tsoB B Aeriur.rrx. a TarcKe
runzSonaHzr, pe3Ky pt Ap.

floa sosAeficrBzeM BbrcoKr4x reMneparyp B 3oHe paspflAa [poucxoA_rrr
HafpeB' paclnaBneHl4e' V qacTur{Hoe I,IcnapeHue MeTaJIJIa. Ats [onyqeHr,rt
BbIcoKI'IX TeMneparyp B 3oHe pa3pflAa Heo6xo4ulra 6orurua-fl KoHrIeHTp ar\Lrfl
3HeprI4I4' iltts AocruxeHa-q erofi qenl4 r4cnonb3yerc-s feHeparop lrMrrynbcoB.
llpoqecc 33o rpol4cxoAkIr B pa6ovefi xrzAKocrr,r (enerrponzre), Koropaq
3aloJlHter rlpocrpaHcrBo Me)KAy 3neKTpoAAM]a; trpv 3ToM OAr4H Ur3 3neKTpo{o3 

-3aroroBKa, a 4pyroff - oneKTpoA_r4HcrpyMeHr.

BsazNaHoe nepeMeqeHl4e o6pa6arrrsaeNaofi 3aroroBKr4 vr 3ner(TpoAa-
I4HcrpyMeHTa. llpz eroft cxeMe Bo3MoxHbr oneparlr414 Bbrpe3aHr4r cJro)KHo-
upoQanrurrx Aerarefi v p€Bpe3aHr4e 3aforoBoK 3JreKTpOAaMr4,
sneKTpoopo3r,roHHoro uunQoeanu.a vr pacraqr4BaHnfl Aeranefi.
HenpoQralzponaHnufi 3neKrpoA
.(pzc.1).

3TO npOBOnoKa pa3nr,rrrHoro 4uaMeTpa.
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Puc. 1.(e rauecrBe gneKTpoJrrrca ?rcnonb3yror KepockrH, Herrpo$ranuponannrrfi

eneKrpoA-nponoma)

[gtx ocyulecrBrreHLrfl rrpouLtBKLT ornepcrzfi B BaHHe 3 B 3DKLIMHoM

npucroco6r,.elauu 3aKperrnrrcr rroAne)Karrryro o6pa6orre (upourznre) Aerzrrrb,

3arroJrH.f,ror BaHHy gneKTponLTToM, 1Vl 4' noABoArr x o6pa6atrnaervrofi AeraIrLr,

BKrroqaror r4croqHLrK rrvralnns. 5. llp" HiuroxeHprkr AocraroqHo BblcoKoro

Hanpxx(eHLrr or BHerrrHero LrcrorrHlrKa rruralnpr.fl. rrpoucxoAlrr gneKTpLrqecrrafi

upo6ofi Mex(oneKrpoAHoro rrpoMexyrra (M3lI) c o6pa:oBaHr4eM KaHzlrra pa3pfl,Aa,

oKpyxeHHoro f€l3oBbrM rry3brperr,r. flpu npeo6pa:oBaHLrLT 3neKTpr4qecrofi sHepfLTLr

B TerrJroByro B 3oHe pa3pfl,Aa Sopuupyercr Hecrarlr4oHapHoe rroJre reMneparyp,

KOTOpOe rrpkrBoAlrr K oopa3oBaHuro Ha rroBepxHocTr4 SneKTpoAoB JroK€LrrbHbrx

o6nacrefi pacuraBneHHoro MareprraJra. Ilacrr Marepvana r4cnapflercs, c

rroBepxHocTr.r pacnnaBa vr cy6nzrr,rzpyeTcr. flpu yllanelF'vru paclJraBa Lr3

MLtKpOBaHHbr Ha nOBepXHOCTr4 SneKTpOAa rrOf,BJrf,eTCr gpO3LrOHHar JryHKa,

pa3Mephr roropofi 3aBvrcflT B rrepByro oqepeAb or 3Heprlrv paspfl.Aa. B pesynbrare

pa3pfl;la u conyrcr yroqux sr'reHuir pa6otas, cpeAa o6oraulaercr r€BorrapoBbrM

rry3brpeM, TBepAbrMvr qacTvrrlaMLr yAurneHHofo Lr3 JryHKLl MaTepuuura gneKTpo4a u

rrpoAyKraMu repMLrrrecKoro p€tsnox(eHur, pa6ouefi cpe4u. llpz sHcoxofi qacrore

HUtIIo)KeHLrs LrMrrynbcoB Hanprx(eHLrrr eAuHuqHhre nyHKr,r MHoroKparHo

BOCIpOLI3BOATTCT Ha yqaCTKe nOBepXHOCTLI paCCMaTpkrBaeMOrO SneKTpOAa.

Cyuepuo3vrrJufl. TaKrrx nyHoK npuBoAlrr K yAaneHLrro HeKoroporo npr4nycKa B

o6racru M€lrrbrx gna.reHufi M3lI. @oprvra npoQunupoBaHHoro 3neKrpoAa-

LrHcrpyMeHTa qacrr{qHo uJrLr rroJrHocrbro orpaxaercfl, n o6pa6arrreaeMofi Aer€rnu.

(puc.2)
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Pwc. 2. ( 1- uarHarocrpr4Kqzouurrfi npeo6pa:oBareJrb, 2- eorHoBoA, 3-
BaHHa' 4- elexrpoA-I4Hcrpyrr,reHr(noBTopfler npoQaru), 5- acror{HurK nurauwq)

llp, sneKrpo3posnouuofi o6pa6orxe rpzMeHeHpre nonyqanz
HI43KoMoJIeKyn-{pHbIe yrneBoAopoAr4crbre xHAKocrv pa3nhr.{Hofi Br3Kocrr4; BoAa v
B He3Har{urelilrofi crerleHtr rpevuzfiopraHprr{ecKrre xLrAK ocrLr, a TaKXe BoAHbIe
pacrBopbl AByxaroMHbIX crlHproB, KepocI4H, cblpbe yrneBoAopoAHoe.

B KoMnJIeKT 3neKTpogpo3rloHHoro o6opyloe aHvrfl BXoArrr craHoK,
HerIocpeAcrBeHHo HcnolH-arorqzfi TexHoJrort,tqecKyro onepaqarc, reHeparop
nMrlynbcHoro rexHoJlorl4qecKoro HanprxeHr,Ir, ycrpoficrna noAar{pl B craHoK
pa6oueft cpeAbl u ee oqlrcrKI4, cr,rcreMa orcoca u3 pa6ouefi 3oHbr craHKa
BbrAeJrqrorqvxcr rasoo6pa:Hbrx rrpoAyKroB pa3n oxe H nn p a6 ouefi cp e4rr.

Carvu craHKpI cocrotr o6rtquo u3: craHzrHrr (ocno nauut), croJra c eaHgofi,
IxnI4HAenHrofi roJIoBKI4, nynbra ynpaBneHvrfl., cuereMbr rroAa\u )VI Ha 3aforoBKy
I'IJII'I 3aroroBKll ua 3LI, cLIcreMbI aBToMarr.rqecKoro perynr.rpo BaHnfl MOII, nolia!{vr
z orll4crKv pa6ovefi cpe4rr. Moryr 6rtrr v Apyrure KoMrroHoBKur craHKoe. Ha psAe
craHKoB cl4creMbl noAar{a v oqzcrKl4 pa6oveff cpeAbr BbrrroJrHeHbr B Br4.ue
oTAenbHbrx arpefaToB.
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Puc. 3. 3rerrpoepo3lroHHbrfi cranor JSEDM ZNC EB-606N.
Texno.norrrfl sJreKTpoopo3 rroH nofi o6pa 6orrcrr MeraJrJro B.
(Doprraoo6pa3oBaHLre Aerarefi o eKTpoopo3r4oHHbrM MeroAoM MoxHo

ocyqecTBlrTb rro cneAyrcrqLrM cxeMaM.

l.KonzpoBaHLre Qopuu oJreKTpoAa vrrrkr ero cerreHr4rr. llpru oroM
o6pa6amrraeurrfi oJreMeHT 3aroroBKr4 no Soprvre flBrrflercfl o6paruuivr
oro6paxeHlreM pa6ouefi rroBepxHocrr4 krHcrpyMeHTa. lauuyro oleparlr4ro
Ha3brBaror rrpour{BaHlreM. Cyulecrnyror MeroAbr rpsMoro vr o6pauroro
KorILIpoBaHut. llpn nptMoM KorlrrpoBaHlrlr LrHcrpyMeHT HaxoAprrcr HaL
satotonrofi, a npkr o6parnorr,r - rroA nefi. MeroA nporxvBaHr4r npocr B

r4crroJrHeHr4rr, vr oH rxrlpoKo rrpr4MeHrrercr B npoMbrr[neHHocr. llpe4craureHa
cxeMa oneKTpoopo3I4oHHofi o6pa6orKr4 MeroAoM KonupoBaHr4.rr Sopnarr gneKrpoAa-

I4HcrpyMenra. llo Mepe eneKrpoopo3r4oHHofi o6pa6orKr4 oJreKrpoa BHeAprercr B
-

AeT€Lrrb, oo eclequBas Ko[[poBaHLIe
2.BgavruHoe lepeMeqeHkre

r4HcrpyMeHra. llpnr grofi cxeMe
npoSunrnrrx 4eranefi

sneKTpoAa.

o6pa6arusaeNaofi 3aroroBKr4 Lr gneKTpoAa-

BO3MOX{Hbr OIIepaqur{ Bbrpe3aHr{s cno)KHo-
pa3pe3aHue 3afoToBoK sJreKTpoAaMLr,

3n e KTp o gp 03 rr oH H o ro urnu Q o Ba:rturfl Lr p acr a.r.r4B aHkrfl A e ran e fi .
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Puc. 4. CloxHottoHrypnaq flpoBoJroqHafl Bbrpe3r{a: I - npoe ottorca,2 -
o6pa6arcrBaeMafl AeraJrb, 3 - uanpaBnqroqr4e ponrrKr{, 4 - ycrpoficreo 4rr
p efynrrp o BaHvrfl c Kop o cTr4 np oTr)KKrr np o Bon o Kr,r

IlpeuruyrqecrBa o6pa6orrcu: 
,

B nepnyro oqepeAb, rlpv ac[oJlb3oBaHr4rr AaHHoro MeroAa y1aeret go6wrrcn
ertcoqafiuefo Kar{ecrBa rroBepxHocrll MeraJrJra, oHa craHoBt4Tcr oAHopoAH oit u
MaKczM€lJrrno ro.{Hoft .

Cne4yer orMerzrb 14 To, tITo B 3ToM cnyrlae neo6xo4uMocrb B npoBeA eHLrLr

Qunzurnofi o6pa6orKu IIoJIHocrbIo r4cKJrroqaercr. KpoMe 3Toro, 4aHurrfi Mero.rl
Aaer BO3MOXHOCTb lonyr{arb Ha BbrxoAe [oBepxHocrb c cauofi pa:nofi
crpyrrypofi.
K rocroaHcrBaM 3neKTpo3po3rroHHoro no:4eficrnzx cneAyer
BO3MO)KHOCTb pa60rarr c [oBepxHocrbro [paKTr4qecKr4 nro60fi

Tarxe [pr4 AaHHoM Merore rroJrHocrbro r4cKrroqaercq
noBepxHocTZ y 4eraleft c He6onrruofi rolruasofi.

!ocrouHcrna 3neKTpoopo:uouHofi o6pa6orr<H craHoB.f,Tcr oco6enuo
oqeBuAHbIMU npv u3foroBJleHLrV TexHoJrofnqecxoft ocHacrKa r4 nprzcno co6tesuit:
MarpI4U' nyaHcoHoB' JleK€ulburtx ura6JIoHoB, IuraMrroB, npecc-QopM 14 [por{ero
I4HcrpyMeHTa' MaTepnan Koropblx oTr[qaeTc{ rroBbllrresHofr TBepAocTbro, a [pu
sToM rpe6yerct erqe u Bblcoqafituan rorrHocrb ero o6pa6orxn. llpe4naraenrrft
eler<rpo0u3rlqecKr4fi uero4 rro3BoJrrer o6pa6arbrBarb Aa)Ke aJrMa3br, TBepAocrb
KOTOpbrx

oouer43BeCTHa.
HeAocrarKaMI4 3neKTpovcrponofi o6pa6o:rxz .f,Brrerc.s cpaBHHreJrbHo

ertcoxufi u3Hoc LIHcrpyMeHTa, H[r3Ka-s npor43Borr4TeJrbHocrb trpv pa6ore Ha
r{I4cToBbIX I4 oTAenor{HbIX onepallhtx, BblcoKat 3HepfoeMKocrb rrpoqecca.
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oopaoarbrBarb orBepcrufl Ar4aMerpoM ro 0,15 urvr c roqHocrbro Ao 0.01 vnr.

3nexrpo4br-trHcrpyMeHTbr Arrfl
I,I3TOTaBJII,IBaIOT U3 Menr,r, aJrroMr4Hufl u
Marepuanoe. HazryqmuMz tBrtrorc.s yrnerpa$r,rroBbre 3neKrpoAtr. O6pa6orKa
BeAercq n rpauceopMaropHoM Macne vrvrB BoAe.

Oco6o ilepcneKrrzBHbrM

Anfl o6pa6orra 4eranefi

Hau6onee qelecoo6pa3Ho o6pa6aruBarb 3Tr.rM MeroAoM 3aroroBKr4 u3
rBepAbIX crrJIaBoB, nonr$pava, wotru6AeHa v Apyrvx rpy4uoo6pa6arrreaeM6rx
MaTepr4€uroB r4 I4X CIIJIaBOB.

Sror cnoco6 rroAxoAr4r Anfl o6pa6orxz yrnepoA-yrnepoAHbrx
KOMTTO3I4UI4OHHbIX MarepHaJIoB, KOTOpbre B nocneAHee BpeM_rI or{eHb aKTuBHO
npl4MeHtrorc-s B aspoKocMz'recKofi [poMblluneHHocrn. 3rz lrarepvanbr o6la4aror
xapolpoqHocrblo 3po3l4oHHofi crofir<ocrblo, crofir<ocrbro K TepMorlrrKr[qecKuM
Harpy3KaM npn srrcoxofr yAenrnofi npoqHocrr4. llp" noMolrlr4
3neKTpo3po3l4oHHbrx craHKoB Mo)KHo 11onyrrarb ueo6xo4rzMyro ror{Hocrb v
KaqecrBo rloBepxHocrn v rlocJre raxoit o6pa6orra reraJrb He rpe6yer
rrocneAyrorqux o6pa6orox.

Pexzrurr o6pa6orxu B 3aBucl4Mocrr4 or MorrlHocrr4 r4MnynbcoB Moryr 6rrrr
xecrKI4MrI - I'nfl rlpeABapl4relrnofi vepuonofi o6pa6orxz pr MrrKr4MLr - Lnfl
orAenor{Hofi'rzcroeofi o6pa6orra. llpra erona Kar{ecrBo nonyr{eHHoft nonepxHocrLr
6yger pa3nr4qHbrM.

3armoqeHze

Z:o6pereHze 3neKTpoeposuoHnofi o6pa6orrr,r Bor ylre HecKoJrbKo
recsrutetuit Iro3Bonter MalrrrrHo- u npn6opocrpor4TenrM perxarb cJro)KHbre
TexHoJIOfI4r{eCKI4e 3aAAIsIf. npl4 I43fOTOBJreHrrr4 Aerateit cloxHofi ronszryp arfuv u3
o6pa6arrrBaeMblx Marepl4€uloB. 33O no3BoJrrer KoHcrpyKropaM 14 TexHoJroraM
rrt6paTb ouruvalrnrtft BapI4aHT KoHcrpyKrlr4r4, Marepvana reran1 vr
TexHoJrofr.rqecKofo rrpoqecca.

Snexrpoepo3l4oHHble cnoco6br He r.rcKJrroqaror MexaHr,rqecKyro o6pa6orxy, a
AOIOnH{IOT 9e, 3aHLIMafl CBOe OnpeAeneHHOe M€CTO, COOTBeTCTByTOUg9 WX
oco6eHuocrqM, a rIMeHHo: Bo3MoxHocra o6pa6orxu ToKorrpoBoA-sulr4x
MarepuaJloB c ruo6rtvz QH:I'txo-uexaHr4qecKzMtr csofrcreaNar4 vr o:ro6paxeHrz-a
Sopuu LlHcrpyMeHra B u3;.envu.

BosN{oxHocrtr 33O:

ConpeveHuue craHKr4 1nfl oneKrpot4cxponoi oopaooTKt4 fr03BoJrrroT

3neKrporzulylrcnofi o6pa6orrz
efo c[JraBoB, rryfyHa u Apyfrzx

flBrfler c fl I4cnoJrb3 oBaHr4e on eKTpr4r{ecKl4x c no co6 o e
v3 TBepAbrx crrJraBoB, xapo[poqHbrx cralefi v
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