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Nekuus Ne1

BBepgeHue.

TexHonorna (oT gp.-rped. TEXvn — WUCKYCCTBO, MacTepcTBO, yMeHue; AOyog —
COBOKYMNHOCTb METOAO0B U MHCTPYMEHTOB AN AOCTUXKEHUSA XXenaemoro pesynbraTta; B

LUMPOKOM CMbICNIe — MPUMEHEHME HAy4HOrO 3HaHUS ON1S PelueHUst MNpakTUYecKux
3agau.

TexHonornss MalUMHOCTPOEHUS — Hayka O MpOM3BOACTBE AeTanern MalvH U
annapatoB —  W3y4aeT  TEXHOJIOrMYeckMe  MNpoLecChbl, MPUMEHsieMble  Ha

MaLLUMHOCTPOUTENbHBIX NPEAnpPUATUSX NPW  M3TOTOBIEHUW UM3genuin  Tpebyemoro
KayecTBa, B YCTAHOBIIEHHOM MPOrPaMMOWN KONMYECTBE W MpU  HAWMEHbLUEN
cebecTomMmocTu.

TexHonorMss  MalUMHOCTPOEHUSI  paccMaTtpuMBaeT MeTodbl  pas3paboTku m
NOCTPOEHUS paLMoHarbHbIX TEXHOMOrMYECKUX NPoLEeccoB, BbIGop crocoba nonyyeHus
3aroTOBKM, TEXHOMNOrM4Yeckoro obopyaoBaHUS, WMHCTPYMEHTaA W MpUCnocobneHuni,
HasHa4yeHMe pPEeXMMOB pe3aHusi U YCTaHOBNEHWE TEXHUYECKM OOOCHOBAHHbLIX HOPM

BPEMEHM.
OcHoBHble MOHATUS U onpedeneHus. CBA3M B MaluMHe M NPOU3BOACTBEHHOM
npovecce ee N3roTOBIEHMSI. OcHoBbl TeXHonornm MaLLUNHOCTPOEHMUSI.

Mpon3BOACTBEHHbLIN Y TEXHOTOrMYECKUIA NPOLLECChHI.

MpOoM3BOACTBEHHBIN MNPOLIECC — COBOKYMHOCTb AENCTBUN, HeobxoauMbix AOns
npeBpalleHns UCXOAHOro Cbipbs B TrOTOBYW pdeTanb. B 3TOT npouecc BxoauT
N3roToBreHMe paetanu, cOopka u3genusi, KOHTPONb KayecTBa, TPaHCMNOPTMPOBKA,
XpaHeHue, y4er.

Mpon3BoaCTBEHHLINM MPOLIECC MOXET paccMaTpuMBaTbCs B paMKax 3aBopa, Lexa,
y4yacTka.

TexHonornyecknn npouecc — 4acTtb MNPOU3BOACTBEHHOrO Mpouecca, KOTopbln
NPUBOOUT K U3BMEHEHWNIO (POPMbI, pa3MepoB U CBOWCTB AeTanu.

K TexHomnornyeckomy npoueccy OTHOCATCSA W BCNOMOraTesfibHble onepauuu:
Hanpumep, TEXHNYECKUA KOHTPOSb.

TexHonornyeckme npouecchl NoapasnendatTcs No CTeneHn yHudukaumm:

- €QMHWYHbIE, TUMOBbLIE U rPYMMNOBbLIE.

Mo copgepxaHuio onepauumn nepemMeLleHns:

— KOMMJIEKCHbIE.

Mo geTtanusaumm onucaHus c:

- MapLpyTHbIM, MapLLPYTHO-OMNepaunoHHbIM, OnepaumoHHbIM ON1UCcaHUeM.

- MapuwpyTHOEe onucaHue  TexHOMormyeckoro npouecca (MapLUPYTHbIN
TexXnpouecc) — COKpalleHHOe OrnucaHme BCeX TEexXHOMOrnm4yeckux onepauuvi B
MapLUpPYTHOW KapTe, B NOCNeAoBaTeNIbHOCTU MUX BbINOSHEHUS Be3 ykaszaHna nepexonos
N TEXHONOMMYECKNX PEXMMOB.

- MapLwpyTHO-OnepaumoHHoe OnucaHme  TEXHOSIOrMYeckoro npouecca
(MapLwpyTHO-ONEPaALMOHHbIN TEXNPOLIECC) — COKPaLLEHHOE ONUCaHne TEXHOMOMMYECKNX
onepauMn B MapLUPYyTHOW KapTe, B MOCMeAoBaTENbHOCTM MX BbIMNOMIHEHUS C MOJSIHbIM
OTAenbHbIX onepauui.

- OnepauMoHHOEe onucaHWe TEexXHOSIOrMYecKoro Texnpouecca (onepaunoHHbIN
Texnpouecc) — TMOSIHoOe OrnucaHue BCeX TEXHONOrM4yeckux ornepauun B
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nocnenoBaTtesibHOCTU UX BbINOJIHEHUA C yKa3aHWeM nepexonoB M TEXHOJNTONMYECKUX

PEXMMOB.
YacTtu TEXHOMOrMYeCcKoro npouecca: dopmooBpasoBaHue, nuThbeE,
ranbBaHOMMacTMKa, crnekaHue, obpaboTka [aBreHnem, TepMmuyeckas,

anekTpoduaMyeckasi, INeKTpoXumMmyeckasl, crnecapHas obpaboTka, HaHeceHue
NOKpbITUA, cbopKa, cBapka, narvka, Krnenka, CKremBaHue, MOHTaX, PEMOHT, KOHTPOISb
KayecTBa nsgenund, MapkupoBaHue, KOHCeEpPBaLUS, YNakoBbIBaHNE, paCKOHCepBaLMs.

[Mog TexHonormyeckon onepauyen MNOHUMAETCA 4YacTb TEeXHOSIOrM4YecKoro
npouecca, BbINoSIHEHHast Ha 0 gHOM paboyem MecTe.

Pabouyee mecTto — 4vacTb nnowagn uexa, npegHasHaydeHHOW ANns BbIMNONIHEHUS
paboTbl ogHMM unu rpynnon pabouynx. Ha aTon nnowaan pasmeLleHsl: 0bopyaoBaHue,
WHCTPYMEHTbI, npucnocobnexns. CTennaxu AN XpaHeHUs roTOBbIX AeTanen u
3aroTOBOK. TexHornormdeckasa onepauusi OxXBaTblBaeT BCe OeNCTBUA 0b6opyaoBaHUSA w
paboyero, Ha Hee yCTaHaBnMBaKT HOPMY BPEMEHW, U Npu pacyeTe obopyaoBaHUS,
pacyeTe paboumx, UCMomnb3ylT 3a OCHOBY — onepauuio. TexHonormyeckme onepauum
COCTOSAT M13:

- YCTaHOBOK,

- NO3nuUun,

- TEXHOSOMMYECKNX NEPEXOAOB,

- BCMOMOraTesbHbIX Nepexonos,

- pabounx xonos,

- BCNoMoraTtesibHbIX XO40B.

B MawwuHOCTpOEeHMM pasnuyaroT Tpu Tuna nNPOM3BOACTBA: €4MHUYHOE
(vHanBMOyanoHoe), cepuriHoe n maccosoe. CepunHoe NpoM3BOACTBO B CBOK ovepenb
nogpasfensatoT Ha MeSikocepumnHoe, cpeHecepumnHoe U KpynHocepumHoe.

EoMHMyHOE ¥ MenkocepunHoe MPOM3BOACTBA XapaKTEPU3YHTCS  BbiMYCKOM
n3nenuin B Marnblx, pe4Ko NMOBTOPSHOLLMXCS UM BOBCE HE MOBTOPSAIOLMXCSA KONMYECTBax
NPy LUMPOKOW HOMEHKNAType BbiNyCKaeMbIX M3genuin. B aTux ycnoBuax NpUMEHSAOT
NPeMMyLLECTBEHHO YHMBEpCanbHoe o6opyaoBaHWE, HOPMAnM30BaHHbIA  PEXYLLNIA
WHCTPYMEHT 1 YHMBEPCAnbHY TEXHONOMMYECKYI0 OCHACTKY.

CpegaHecepuiiHoe npoun3BoACTBO XapakTepusyeTcs yCTaHOBMBLUENCS
HOMEHKNaTypou BblMycKaeMomn npoayKumn, NOBTOPSAIOLLNMUCSA cepuamm
N3roTaBnMBaeMbIX U3LENNNA.

Mpn  cepuHOM  NPOM3BOLACTBE BO3MOXHA  YacTuyHasi  cneuvanuaauums
obopyaoBaHMs M NpUMEHEHME aBTOMATOB W MOMyaBTOMATOB, C Y4ETOM BO3MOXHOCTU
X NepeHanagkun npu nepexoae OT U3roTOBMEHUSA OOQHUX U3OENUN K OPYrMM.

KpynHocepuniHoe 1 MaccoBoe Npou3BOACTBA XapaKTepuU3yrTCHA BbINMYCKOM B
BGonblWMX KONMMYECTBax ONpPederieHHbIX W3OenuMni  OrpaHNYEeHHONW HOMEHKNaTypbl.
Bbinyck npoayKkumMm nponcxoguT HenpepbIiBHO. Mpn N3roToBnNeHMM HECKOSbKNX Mogenen
NITN KOHCTPYKLUMI N30EeNnA NX BbINyCKaoT NapannensHo UM OgHOBPEMEHHO.

O6opynoBaHne ycTaHaBnvBalT B MNoOCnegoBaTeNlbHOCTU BbIMNOIHEHUSA onepauni
TEXHOMormyeckoro  npouecca. MaccoBoe ©  KpynHOCEPUMHOE  MNPOM3BOACTBA
OTNNYAKTCA LUMPOKUM MNPUMEHEHMEM arperaTtHbiX CTaHKOB, CTAaHKOB—aBTOMAaTOB U
aBTOMATUYECKUX NUHUKN, BLICOKOW CTEMEHbLID aBTOMaTn3aumMm BCEX MPOU3BOACTBEHHbIX
NPOLECCOB N NPUMEHEHNEM CreLManbHON TEXHOOMMYECKOM OCHACTKN U CNeumnarnbHOro
NHCTPYMEHTA.
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KBanudukaums paboumx Hu3kas, HO B Opuragbl MO Hanagke CTaHKOB BXOASAT
paboune BbICOKOW KBanMduKaumu.

Mpoaykumen maccoBOro mMpPOM3BOACTBA ABMSKTCA aBTOMOOUNM, TpPaKTOpbI,
KOMBaliHbI, CENbCKOXO3ANCTBEHHbIE Opyaus (NNyrn, AUCKN, KyNbTUBaTOPbI) U T. M.

Ha ogHOM 1 TOM e 3aBoAe nnn Lexe MoryT ObiTb COBMELLEHbl HECKOMNBbKO TUMOB
NPOM3BOACTB, MO3TOMY OTHECEHWE NPOU3BOACTBA 3aBOa MU Luexa K OgQHOMY U3 TMMNoB
00bl4HO genatoT no npeobnagatollemy TNy NPOM3BOACTBA.

[Mpon3BoACTBEHHbIE MPOLIECCHI AENAT Ha ABa BMAA: HEMOTOYHbLIN U NOTOYHbIN.

Mpn HenoTo4yHOM BWMAE OpraHuMsauMM MNPOM3BOACTBEHHOrO npouecca ABUMXeHuEe
3aroTOBOK Ha pasHbIX CTaAMAX U3roTOBMEHUS NPEPLIBAETCS UX 3a0epPXKKON Ha paboudnx
MecTax UM NPOMEXYTOYHbIX cknagax. COopKy u3genui HauMHaoT NULWb NPU HaNnUYUm
MOMHbLIX KOMMNIIEKTOB [JeTanen. B HenoTtodyHOM npou3BOACTBE OTCYTCTBYET TakT
Bbiflycka, a MPOW3BOACTBEHHbLIA NPOLECC PerynupyrT rpagpukoM, COCTaBIIEHHbIM C
y4eTOM MNIIaHOBbIX CPOKOB U TPYA0OEMKOCTM U3rOTOBMEHUS U3AENUNA.

[MoTOYHOE NPOM3BOACTBO XapaKTEPU3YETCH HEMPEPBLIBHOCTBIO U PABHOMEPHOCTLIO.
B noTtoyHoM npousBOACTBE 3arOTOBKY MOCIE 3aBepLUEHUS NepBOM TEXHONOrM4Yeckom
onepauuun 6e3 3agepXxku nepenaroT Ha BTOPYHO onepauuio, 3aTeM — Ha TpeTbio U T. 4., a
N3roTOBIEHHYIO AeTanb cpa3sy noaatoT Ha COOPKy.

Putm Bbinycka — 4ncno n3genuin onpeaeneHHoro HaMMeHOBaHUs, BbiMyCKaeMbIX B
€4VH1LY BPEMEHN.

TakT BbiNycka HABNAETCA OCHOBHOM pacyeTHOM BENUYMHOW ANa  ornepauun,
BbINOSIHAEMbIX Ha MNOTOYHOW JMHUKU. [loCcTpoeHMe TEexXHONOrM4yeckoro mnpouecca
obycnoBnuBaeTca TeM, YTO LUTYYHOE BPEMS Kaxdow onepaumn AOMKHO ObiTb paBHO
NN KpaTHO TakTy BblMycka.

Kaxxgomy  Tuny npousBoAcTBa  COOTBETCTBYET  OnpedeneHHas  cuctema
pacnosioXXeHns TeXHOIorm4eckoro obopyaoBaHus.

[Onsa eouHMYHOro W MENKOCEePUMHOro npou3BoACTB Haubonee xapakrepHa
opraHu3auus Npoun3BOACTBa C pacCTaHOBKOW 060pyaAoBaHMSA NO TMNam CTaHKoB. B aTom
Crnyyae OpraHu3yloT Y4aCcTKM TOKapHbIX, (bpe3epHblX, WNNMgOoBanbHbIX W  OPYrux
CTaHKOB, Ha KOTOPbIX NPOU3BOASAT BbINOSIHEHWE COOTBETCTBYIOLUMX TEXHONOMMYECKNX
onepaunn. 3aroToBkM B npouecce obpaboTkm pesaHnemMm NepexoasT C OAHOro yyacTtka
Ha Opyrow.

Mpn cepunHOM NPOM3BOLCTBE LienecoobpasHo MPUMEHATb NPeaMETHY dopmy
opraHuMsauun npomusBoacTBa (y4acTkm o06paboTkMm KOpMyCHbIX AeTanen, Baros,
LLIECTEPEH, BTYIIOK).

B ycnoBuax cpeaHecepunHoOro npou3BoacTtBa obopynoBaHME MOXET ObiTb
pacronoXeHo B MNOCNefoBaTeNlbHOCTU BbLINOMHEHUS TEXHOSOMMYEeCcKoro mMaplupyra c
OCHaLLEeHMEM TEXHOSIOrMYeCcKoro obopyaoBaHUA rPynnoBbIMW HanagkaMm OCHaCTKM C
BO3MOXHOCTbIO €€ nepeHanagku.

Ana KpynHOCepuMHOro 1 MaccoBOro npou3BoACTB Havbonee xapakrepHa
opraHusauus npon3BOACTBA, npwu KOTOpOou CTaHKu pacnonaratT B
nocnefoBaTesflbHOCTU BbIMOSTHEHUSA TEXHONOrMYeckux onepauun. Npu 39TOM CTaHKu
3aKpennsoT 3a onpegeneHHbIMU TEXHONOrMYEeCKMMIN onepaumsiMu.
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Nekuun 2

MeTtannuyeckune MaTepuasnbi, NnpuMmeHAeMblie B

FVI.CI,pOOGOpy,CI,OBaHMM, rmapomalinHax u rmgpaBsrsin4eCKux

npuBoaAax.

Tabnuua 1.

Ne |

HaumeHoBaHue |

O6bnacTtb NnpuMeHeHuUsA

Cranun — cnnaB xenesa u yrnepoaa (8o 2,14%), nogpatowmncsa koske. Mo cnocoby

nonyyvyeHna cCtarb pas3gendroT Ha 6eCCGMepOBCKyI-0,

KOHBEPTOPHYKO (C nNpoayBKOW

KMCNOPOAOM), MapTEHOBCKYIO, 3feKTpocTanb, TUrenbHyl0 CTasnb, MoflydaemMylo npsMbiM
BOCCTaHOBMNEHNEM 13 oboraleHHon pyabl (OKaTbIWen).

1

Cranb yrnepoaucras
0ObIKHOBEHHOTO
kadyectBa ([OCT 380-
2000)

Bbinyckaetca no 70% Bcero npokaTta (yrnepogucras
OObLIKHOBEHHOIO  KayecTBa), LIMPOKO MPUMEHsieTCa B
CTPOUTENBCTBE, MALUMHOCTPOEHUN N T.4.;

[MpokaTtom HasbiBatoTCA nonydabpukaTbl (MO OTHOLUEHUIO K

Cranb yrnepoaucras
KayecTBeHHasa obLliero
Ha3Ha4eHuns (rocT
1050-88

MaLUMHOCTPOEHWIO) MeTannmyeckue nsgenus,
Xapaktepusyemble 60NbLIMM  OTHOLLUEHMEM  AfNWHbI - K
TOMLWMHE MUY NoNepevyHoOMy CEYEHWUIO.

K copTtoBOMYy npokaTy OTHOCATCA KpYrnblK, KBagpaTHbIN,

Cranb yrnepoaucras
cneynanm3npoBaHHas
(MHCTpyMeHTarnbHas,
KOTenbHasi, MOCTOBas,
cypoctpouTenbHaas  m

T.4.).

LLIECTUrPaHHbLIN U NPAMOYroSibHbIM (Nonoca), NCT.

UyryHbl — 3TO cnnaB Xenesa u yrnepoga, B kotopom Fe 6onee 90%, a C - He 6onee
6,67%, HO 1 He meHee 2,14%.

4

Cepbiit yyryH

OTO NUTENHBIN YYTYH.

OH obrnagaeT XOpPOLMMWU NIUTENHBIMX CBOMCTBAMM, XOPOLLO
obpabaTbiBaeTcs  pe3aHueM, COMpPOTUBNSETCS  U3HOCY,
obnagaetr cnocobHOCTbD paccemBaTb KonebaHna npu
BUOPALIMOHHBIX N NEPEMEHHbIX Harpyskax.

N3 Hero unsrotaBnuBalT CTaHWHbI  METaNNoPEXyLUNX
CTaHKOB, OMOKM M TUNb3bl AaBTOMOOUNBbHBIX U TPAKTOPHbLIX
ABuratenen, nopLHeBble KonbLa, kopnyca v ap

KoBkui vyryH

KOBKMI YyryH LUMPOKO UCMOMb3YIOT B CEMbCKOXO3ANCTBEHHOM
MaLLUMHOCTPOEHUM [ANS U3rOTOBMNEHWUS AeTanen, KoTopble B
npouecce paboTbl UCMbITLIBAKOT YAApHbIE HArpy3ku

MpeuunsnoHHble cnnasbl (OT dpaHL. precision — TOYHOCTb) — MeTannn4yeckue cnnasbl C
3aaHHbIMK  (PU3NYECKNMU
ynpyrumn) Unu ¢ peakmm covyetaHnem CBOMUCTB, 06yCNOBNEHHbIM TOYHOCTbIO XMMNUYECKOro
cocTaBa, OTCYyTCTBMEM NPUMECEN, TLLATENbHOCTbLIO N3rOTOBEHMS U 06pPaboTKN.

cBouCcTBaMu (MaI'HVITHbIMVI, ANEKTPUHECKNMUN, TEeNnnoBbIMHU,

6

MarHuTHo-mdarkme
cnnasbl

o6nagaloT BbICOKOW MarHMTHOW NPOHULAEMOCTbIO U Marou
KOapuMTMBHOM cunon B cnabbix nonsax. OgHa 3 obnacten
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NnpUMEeHeHnd - aBToOMaTuka

Cnnasbl C BbICOKMMU
yrnpyrmmum
cBOMCTBaAMM

obnagatoT KOMMSIEKCOM YNpyrux CBOMCTB U UX NPUMEHSIOT B
KauyecTBe NPY>XWUH n NPY>KUHHbIX 9N1EMEHTOB,
yNpyrovyyBCTBUTENbHbIX 3N1eMEHTOB N3MepUTENbHbIX
npubopos, MeMbpaH pacxogoMepoB.

LI,BeTHbIe MeTansbl 1 cniaBbl

ANIOMUHUN
antoMMHUEBbIE
crnnasbl

AnOMUHMEBBLIE CMfaBbl B COOTBETCTBMM C OCHOBHbLIMU
KOMMOHEHTaMW NOMYYUNN Ha3BaHUSA: CUNYMUHbI (anNOMUHURA-
KpeMHui), AlopantoMuHBbI (antoMnHNn-meab-mapraHeL,),
MarHanum (antoMMHUM —MapraHeHL).

B HacToswee BpemMsi NOMy4mMnm LUMPOKOE pacnpocTpaHeHue
MOHTaXHble MMAUTbl MU3roTaBfMBaemMble U3 antOMUHUEBBIX
NAnT, 3TO CBA3aHO C MEHbLUEN CTOMMOCTbLIO M3rOTOBIIEHNS U
Maccon B CpaBHEHUN CO CTarnbHbIMWU NMTamMu. 3 antoMmHus
N3roTaBnMBalT pPa3HOOOpPa3HbLIE MPOMBbILLSIEHHbIE U3OENUS:
ANeMeHTbl ABuUratenen, KOHBEWEPHbIE JIEHTbl, CUCTEMbI
aBTOMaTM3NPOBAHHOIO ynpasneHus, NecTHUUbI,
CTpOUTENbHbIE Neca u T. 4.

Megb u
cnnasbl.
JlaTyHb

Me[Hble

JlatyHb — cnnaB mMean ¢ UMHKOM. B cocTtaB Takoro cnsasa
TaKkKe MOXET BXOAUTb HUKENb, OfI0OBO, Xeneso 1 apyrue
MeTannbl.

KomnaHusa Zippo ucnonb3yeT AN U3rOTOBMEHUS KOPMNyCcoB
3axuranok natyHb. Pydkn Parker Takke umeloT koprnyca w3
3TOro cnnasa.

M3 cnnaBa m3rotaBnuBaloT caHTEXHUYeckoe obopyaoBaHue
(kpaHbl, Tpybbl, KpenexHble 3dnNemMeHTol W  gpyroe
KOMMMEeKTytoLLee).
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Megb u
cnnasbl.
bpoHaa

Me[Hble

BpoHaa aBnsieTcs MHOTFOKOMMOHEHTHbIM cnnaBsom,
COCTOAWMM M3 ABYX U Oonee 3nemMeHTOB, OCHOBHOM U3
KOTOpbIX Meab. BTopon — mapraHel, 0noBO, CBMHEL, XPOM,
docop, xeneso n gpyrme anemMeHTbl, KoOMe LUHKa.
Bnarogapsa cBoum pasHoobpa3HbIM CBOWCTBaAM OpPOH3Y
NPUMEHSIOT B MALLUMHOCTPOEHUN, PaKeTO- U aBUACTPOEHUM,
CyOOCTPOEHUMM W MHOMMX Apyrmx oTtpacngax. KadecTtso
aHTUKOPPO3MOHHOM  YCTOMYMBOCTU, W3HOCOCTOMKOCTU U
HU3KNN KO3 MPUUMEHT TpeHMa caenano ee He3aMeHUMbIM
mMatepmanom Ang MalivH U arperaTtoB, KOTOpPble BOBJIEYEHDI
B MNOABWXHbIE Y3rfbl C BbICOKMM TpeHuem. K3rotaBnuBaroT
perynupyoLyto apmaTypy Ans pasnuyHbix TpybonpoBOAOB.
Tak e Ana ynnoTHUTENbHbIX 3NEMEHTOB B annapartype,
paccyMTaHHOM Ha BbICOKME JaBneHust
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He meTannunyeckue MaTepuanbl, NpuMeHsAeMbie B
FVI.CI,pOOGOpy,qOBaHMM, rmapomalinHax u rmgpaBsryin4ieCKux

npuBoAax.
Tabnuuya 2

Haum-Hue

O6nacTb NpuMeHeHus

dToponnactbl

dToponnact (TetnoH) — aTo TOpCcoAEepPXKALUMN CUHTETUYECKUI
nonumep ©Genoro wuBeTa, KoOTOpblM OONagaeT yHUKanNbHbIMU
cBONCTBaMU n NpUMeHsieTCH BO MHOMMX  oTpacnsx
NPOMBbILLIIEHHOCTW.

3 Hero narotaBnmBatoT HaNOMHUTENW AN BbICOKOTEMMNEPATYPHbIX
MeMbpaHHbIX UNbTPOB, TEPMOCTOMKME MNPOKNAAKM pPasnnyYHbIX
BMAOOB, Pa3fMyHble YNNOTHUTENbHbIE 3NIEMEHTbI, OTBETCTBEHHbIE
3ANieMeHTbl 3arnopHOW W perynupylowen apmMmaTtypbl, KnanaHoB W
HacoCHOro obopyaoBaHMsA B XMMUYECKOW OTpacru.

B npousBoacTBe TpaHCNOPTHbIX CPEeACTB, MalUMH, MEXaHU3MOB, B
CTaHKOCTPOEHUUN U aBUALMOHHOW MPOMBbILLIIEHHOCTU UCMOMb3YTCA
KOHCTPYKLUMOHHbIE cBOUCTBaA TedorioHa. B yanax, nogsepraroLmnxcs
BO34ENCTBUIO BONbLUMX Harpy3oK, WCMNONb3YyTCA CKOMb3SWme
3NIeMEHTbl W MNOALWMWMHUKNA, COCTOALWMNE U3  MeTannmyeckoro
OCHOBaHWA, NOKPbITOro TePIOHOM.

Monunmunabl

Monuumng, (Pl) - TepmonnacTuyHbii nonuvmep, obragatomnn
HU3KNUM KO3 PULMEHTOM TPEHUS.

OTnu4yHble XapaKTepUCTMKM BeLLecTBa MO3BOMSAT MUCNONb30BaTb
€ero BO MHOMMX OTpacrisax MPOMbILIEHHOCTU U B pasHbIX cepax
peatenbHocTn. Pl cnocoBHbl 3aMeHUTb CTEKNo WM camble
NpoYHble MeTansbl (HanpuMmep, cTasnb) Jaxe TaMm, rge K Npo4YHOCTU
M YyCTOMYMBOCTM MaTepuana npeabsaBnsioT  MOBbILEHHbIE
TpeboBaHuS.

M3 nonmnmmnaoB M3rotaBnmMBaloT CTOMKKU LIACCK, YacTu aBuraTens,
NOALMUNHUKM M Hanpasnswwme ckonbxeuns. OH  CryxuT
n3onsumMen  CBMHLOBbIX Kabenem B MNOrpPyXHbIX Hacocax,
N30MSLUMOHHBIM MaTepuanom anga gsuratenen.

YCTOMYMBOCTb K TemnepaTypHbIM BO3OENCTBUAM, BIINAHUIO Macen
N KMPOB, a Takke NPUrogHOCTb ANsl KOHTakTa C MNULLEBLIMU
npogykramu no3BonseT npomsBOAUTb MNocydy, YNakoBOYHbIE
mMaTtepuanbl nsi NPOAYKTOB NUTaHWs, OblITOBbIE NPUBOPBLI.

Monnamunabl

TepMOCTOMKMIA NONMMeEp

B mawwuHoCTpoeHun, aBna n CygoCTpPOEeHMM LNA M3rOTOBMEHUS
aeTtanen amopTU3aLMOHHBIX MEXaHW3MOB, POJSIMKOB W BTYIOK,
pas3nuyHbIX annapaTtoB U T. 4.

Pe3uHa

anacTuyHbIi  Matepuan, obpasyowunca B pesynbraTte
BynkaHusaumn HartypansHoro (HK) n cuHTeTudecknx kay4ykoB
(CK).

NMPUMEHSAIOTCA ONS  U3rOTOBMEHUs ynnoTHeHus nwoboro Tuna;
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BTYNKW, BWIKW, NATPOHbI, KnanaHbl M Npobku; amopTM3aTopbl,
LUnaHrn, TpyObKK, pykaBa BbICOKOrO AaBMneHus U T.4.

Q0oHUT

npeacrasnseT cobon NpoayKT BbICOKOW CTEMEHU BynKaHu3aumu
HaTypanbHOro UM CUHTETMYECKOro Kay4yyka cepon

Q00OHUTBI NPUMEHSAITCS ans N3roToBMEHNS aetaneun
ANEKTPUYECKMX NPUBOPOB, aKKYMYNATOPHbIX ©akOB M eMKOCTeWn
ANs arpeCCUBHBIN XXUOKOCTEWN.

O0BOHMTbI  XOpOLIO  MoAaJarTca  MexaHudeckon obpaboTke,
HErMrpoCKOMMYHbI, Ta30HENPOHNLAEMbI, CTOMKM K AENCTBUIO
pacTBOPOB KUCIIOT, OCHOBAHUW, CONen, pacTUT N XXMBOTHbIX KUPOB;
paspyLlaTCa CUIbHBIMW  OKUCIIUTENAMU, apoMaTUY4eCKUMuU U
XNOpuMpOBaHHbIMMK YrieBoaopoaamm

padputbl

Mpu npounssoacTBe 3agaloTcsa onpeaernieHHble CBOMCTBaA rpaduTa.
[MpuMeHeHne aTOoro BeLLecTBa NOMTHOCTLIO 3aBUCUT OT HUX. ['padut
NCNoNb3ylT B MeTanNyprum npm N3rotToBneHMM TyronsiaBkux popm
Unn KoBsLlen, emKocTen. lNpu nuTenHom npouecce MNOPOLLOK U3
npeacTaBNeHHOro BeLwecTBa NCNoSb3yeTcs B BUAE CMas3Ku.

Kepamuka

Kepamuka npombiwneHHas - wusgenus, nofiydaemble nyTem
CrMeKkaHUss HeopraHW4ecknx, HemeTannuM4yeckux matepuanos U
nMerLwmne MpPOMbILLIIEHHOE WAW  TeXHUYeckoe MpUMEHEHME.
KomnoHeHTamun aTnx matepuanoB Ob6bl4HO ABMSAOTCHA BeLLeCcTBa C
BbICOKOM TeMMepaTypour NraBfeHnsa unu pasmardeHus.

Kepamukn Ha ocHOBe HUTpuOa KpemHusi, kapbuga KpemHus u
anokcmaa  UMPKOHUA  UCMOSb3YKTCA B OU3ENbHbIX U
ra3oTypOUHHbIX ABuraTensix. MonHocTblo KepamMuyeckum
aBuratenb, paboTtalwun npyM O4vYeHb BbICOKMX Temnepatypax,
YCMeLHO ucnbiTaH B nabopatopumn.

[MpomMbilwnieHHas  KepamMuka  LUMPOKO  MCMOMb3yeTca  npu
HOpMarbHbIX TemrnepaTypax B ycrnoBusx, Tpebywowmx oT
MaTepuana TBepAOCTWN, CTOMKOCTU K UCTUPAHUID U NPOYHOCTU. N3
KapbnagoKpeMHNEBOM 1 antoMOOKCUAHOM KepaMuKn U3rotaBnmsatoT
YANOTHEHMUST HACOCOB W [JeTanu KranaHoB, MnoABepXeHHble
abpasvBHOMY OENCTBUIO CYCMEH3UN N XNOKOCTEN.

N3HoCTOVKME 9neMeHTbl LEeHTPOOEXHbIX MalluH, W3HOCTOMKME
3NIeMEHTbl  MOALUMMNHUMKOB, pabouyme  nnacTuHbl  PEeXyLmX
WHCTPYMEHTOB

Nekuuna 3

MeToabl usroroBneHunsi. TOYHOCTb U3rOTOBJIEHUA N KA4YeCTBO
o6paboTaHHOM NOBEpPXHOCTU AeTasnien rmapomMaLluH,

ruaponpusoaoB u cpeacts [MA

Tabnuua 3.

Haum-Hue
MeToAa

O6nacTb NpuMeHeHus AcKkus
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3aroToBuTeNnbHas

OT1nueku 3aroToBka, NonyyeHHass METOLOM JIUTbS.
M3BECTHO MHOXeCTBO pPa3HOBUAHOCTEN
NNTbS:

1. B necyaHble opmbl (pyyHass wunu
MalLMHHas oopmoBKa);

2. B MHOroKpaTHble (uemeHTHble,
rpacutoBble, acbecTtoBble hopmbl);

3. B 060no4koBblE HOPMBbI;

4. no BbINNaBNAeMbIM MOAENSAM;

5. no 3aMopaxnBaeMbiM PTYTHBIM
Moaenaw;

6. ueHTpobexHoe NUTbE;

7. B KOKWNb;

8. nNuTbE nopj AasreHnem;

9. no rasuuunpyemsiMm (BbbKMraemMbiM)
MoAensw;

10. BaKyyMHOE IUTLE;

11. aNeKkTpoLLNaKoBOENUTLE;

NUTLE C YTErNneHneM.

KoBka BbICOKOTEMMEpaTypHas obpaboTka
pasnuyHbIX MeTanmnoB (keneso, Meab N eé
cnnasbl, TUTAH, antOMUHUA N €ro Cnnasbl),
HarpeTbIX 40 KOBOYHOM TemnepaTypbl.
Pasnuuatot:

1. KoBKa Ha wMonoTax (MHeBMaTUYEeCKUX,
NapoBbIX U r’MAPaBINYECKUNX)

2. py4yHas KoBKa

3. WwTamnoBka

LUTamnoBka npouecc nnactuyeckon  gedopmaunu
MaTtepvana C wu3MeHeHnem opMbl U
pasmepoB Tena. Yalle Bcero wTamnoBke
noaBeprarTcs MeTansbl UNK nnacTMacchbl.

Mpokat npoaykuusa, nonyv4aemas Ha npoKaTHbIX
CTaHax nyTém ropsiyen, Tennon wunu
XONOAHOM NPOKaTKMU.

MeTannonpokaTt nponsBoauTCs n3
cnefylowmnx BMOOB MeTanna: antoMUHUN,
Meab, YEpPHbIN npokaT, OpPOH30BbLIN,
KOHCTPYKLUMOHHBbIN, HepXXaBewLwumn, TUTaH,
Menbxmop, Hukenb. Mo cnocoby npokata
Kpyrnblv, KBagpaTHbIW, NPAMOYrOfbHbIN, H-
o6pa3sHbI HanpuMmep «banka», Taep.

MexaHunyeckasa obpaboTka
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TokapHas onepauus ob6paboTkMm Ten BpaweHus,
BMHTOBbIX W CNuparnbHbIX MOBEPXHOCTEN
pe3aHnem nNpu NOMOLLM pe3LIoB Ha CTaHKax
TOKapHOM rpyn-noi. Mpwn TOYEHUU
3arotoBke coobllaeTca BpallatenbHoe
ABwxeHne  (rnaBHoe  OBWXeHue), a
pexyliemMy  WMHCTpPYMeHTy  (pesuy) —
MeaneHHoe nocTy-natenbHoe
nepemelleHne B NPOAOMbHOM WK
nonepeyHoM HanpaefeHun (ABMXEHME
nogauu).

®pesepHas BbICOKOMPON3BOAUTESbHbIN n
pacnpoCcTpaHeHHbIM npouecc 06paboTku
MaTepuaroB pe3aHuUeM, BbINOSIHAEMOe Ha
dopesepHbIx CTaH-Kax. maBHoe
(BpawartenbHoe) OBMXEHWe  nonyyaer
dpesa, a  [OBWXeHue noga4m B
NpoAoSIbHOM HamnpaBfeHun — 3aroToBKa

CeepneHuve onepauus obpaboTku mMaTtepuana
pes3aHnemM [Ons  MNonyyYeHuss OTBEpPCTUS.
PexXyLumMM MHCTPYMEHTOM CRy>XWUT CBepIo,
coBeplLualoLLee BpallaTenbHOe OBUMXKEHMe
(rnaBHOE [OBMXEHWE) pe3aHusi U OoceBoe

nepemeLleHne no-gauu. CsepneHue
NPON3BOAMTCA Ha CBEPNUIbHbBIX CTaHKax
CtporaHue cnocob obpaboTkn pe3aHnem
nyocKocTen nnm NUHen4aTbIX
NOBEPXHOCTEMN. [TmaBHOE OBUXeEHne
(NnpsimonuHenHoe BO3BpPAaTHO-

nocTtynaTesnibHoOe) coBeplUaeT W30rHyTbIN
cTporanbHbI pesel, a ABWXeHue nogadv
(npsimonuHenHoe, nepneHauKynsapHoe
rMaBHOMY [BWXEHUIO, MpepbiBUCTOE) —
3arotoBka. CTporaHue npou3BOAUTCH Ha
cTporaTesibHbIX CTaHKax

[on6nexHune cnocob obpaboTkun pes3Lom
nrockocTteun nnm aCOHHbIX
NOBEPXHOCTEMN. [TmaBHOE OBUXEHne
(npsimonuHenHoe BO3BpaTHO-

noctynatenibHoe) coBsepllaeT pesey, a
JBWXeHNe nogavu (npsimonuHenHoe,
nepneHauKynapHoe rraBHOMY ABUMXEHWUIO,
npepbiBUCTOEe) — 3aroToBka. [donbneHue
NPOM3BOAAT Ha OONOEXHbIX CTaHKax

12
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10 | WnudosaHne npouecc  YNCTOBOW WU OTAESI0MHOM
obpaboTkn aetanemn MaLUWH n
WHCTPYMEHTOB MOCPEACTBOM CHATUS C UX
MOBEPXHOCTU TOHKOrO Cnoa mMeTanna
WwnngosarbHbIMK Kpyramu, Ha
NMOBEPXHOCTU  KOTOPOrO0  PacrosfioXeHbl
abpasuBHble 3epHa.

11 | MNMpoTarmeaHne npotecc, NPOM3BOAUTENbLHOCTb npu
KOTOPOM B HECKOSIbKO pa3s bornblue, 4yem
npu cTporaHum n paxe dpesepoBaHUN.
[maBHOEe [OBWXEHWE MPAMOSIMHENHOE W
pexe BpaliatensHoe

TP
1=

ol dlaiy
N {

ot

Nekuun 4
ToOYyHOCTL B MalWWMHOCTPOEeHUNn, metToabl AOCTUXEHUA

TOYHOCTHU

TOYHOCTLIO M3OenNUs B MAaLUMHOCTPOEHUN Ha3biBAlOT CTEMNEHb COOTBETCTBUSA
3apaHee ycTaHoBneHHoMy obpasuy. [Mog TOYHOCTBbKO [eTanu MOHMMAaeTCs CTeneHb
COOTBETCTBUSA pearnbHOW AeTanu, nony4yeHHON mexaHuyeckon obpaboTkon 3aroTOBKM,
MO OTHOLIEHMIO K AeTanu, 3adaHHOW 4YepTeXOM W TEeXHUYECKUMM YCNOBUSIMU Ha
N3roToBrieHMe, T.e. COOTBETCTBME (IOPMbl, Pas3MepoB, B3aMMHOIO pPacCnonoXeHus
0bpaboTaHHbIX MOBEPXHOCTEN, LUEPOXOBATOCTM MOBEPXHOCTM obpaboTaHHOM OeTanu
TpeboBaHuAM vyepTexa.

Mpn paboTe Ha MeTanmopexywmx CTaHkax NPUMEHSAIT crneaywwue MeToabl
OOCTMXKEHUS 3aAaHHON TOYHOCTMU:

1. o6paboTka MO pasmeTKe MM C UCMONb30BaHMEM MPOOGHbLIX MPOXOAO0B NyTEM
nocrnegoBaTenbHOro NPMONMXeHUs K 3agaHHON hopMe U pas3Mmepam; MOCIe Kaxaoro
npoxoda MHCTPYMEHTa NpOou3BOAUTCA KOHTPOSb MOMYYEHHbIX pa3MepoB, NOCre 4ero
peLliaT Kakon nNpunyck HeobXxoAUMMO CHATb, TOYHOCTb B 9TOM Criyyae 3aBUCUT OT
KBanudukaumm paboyero, Hanpumep Tokaps Unn pesepoBLLMKA;

2. obpaboTka MeTOOOM aBTOMATMYECKOro MONyYeHUss pasmMepoB, Koraa
WHCTPYMEHT nNpeaBapuUTENbHO HaCcTpauMBaeTCsl Ha HyXHblM pas3mep, a 3aTem
obpabaTbiBaeT 3aroToBKM B HEU3MEHHOM MOSIOXKEHUU; B 3TOM Clyyae TOYHOCTb
3aBUCUT OT KBanudukauum Hanagynka n cnocoba HacTpouku;

3. aBTOMatnyeckaa o6paboTka Ha KOMMpOBambHbIX CTaHKax W CTaHKax C
NPOrpaMMHbIM YrpaBfieHWEM, B KOTOPbIX TOYHOCTb 3aBMCUT OT TOYHOCTU OENCTBUA
CUCTEMbI YNpaBneHus.

Ho kakoi 6bl cTaHOK unm cnocob o6paboTkn HE NPUMEHSICS, HECKOSbKO AeTanen,
Aaxe obpaboTaHHbIX HAa OOHOM U TOM XE CTaHKe OOHMM U TEM X€ WHCTPYMEHTOM,
Oyoytr HemHoro otnuuaTtbCA  Apyr OT fApyra. 3JTO OObACHAETCA MOosiBNEeHNeMm
Hen3bexHbIX norpewHocTen o06paboTkM, KOTOpble ChnyXaT MepPoW TOYHOCTU
obpaboTaHHOM geTanmw.

Takum o006pasom, K nNpuyYnMHaM, BbI3bIBAKOLWMM MOSABNEHNE MOrPELLIHOCTEN NpwU
06paboTke MOXHO OTHECTU criegytoLne:

13
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1. HETOYHOCTN CaMOro MeTansfIopexyLlero CTaHka, BbI3BaHHOE MNOrpeLLIHOCTSAMU
N3roTOBMEHMSA €ero geTtanemn n HeTOYHOCTSMN COOPKK;

2. NOrpeLLHOCTM YCTaHOBKN 3aroTOBKY;

3. HETOYHOCTM  U3rOTOBMEHMS, YCTAHOBKW, HACTPOMKM U U3HOC PEXYLLEro
NHCTPYMEHTA;

4. ynpyrne aedopmMaunm TEXHONOMMYeCKON CUCTEMBI;

5. Tennosble AedopmaLnn TEXHONOMMYECKON CUCTEMDI;

6. ocTaTo4Hble gedopmaLmn B 3aroToBKe;

7. N3HOLLEHHOCTb HanpasnAoLWMX, XO40BbIX BUHTOB U B LLESIOM CaMOro CTaHka U
Aap.

Mpn akcnnyaTauum MHCTPYMEHTa MO Mepe ero M3HalMBaHWS HacTynaeT Takou
MOMEHT, KOraa parnbHenwee pe3aHue MHCTPYMEHTOM OOJDKHO ObiTb MpekpaleHo, a
WHCTPYMEHT OTNpaBfneH Ha nepeTouky. MoMeHT 3aTynneHuss WHCTpyMeHTa
yCTaHaBNMBaeTCsd B COOTBETCTBME KPUTEPUSMU W3HOCA, MOA KOTOPbIM MOHUMaeTCcs
CyMMa rMpuU3HaKoB WNM OAMH pellalwmi npusHak. [pumeHseTca gBa KpuTepus:
nepBbIN — KPUTEPUN ONTUMArbHOrO U3HOCA M BTOPOWU - KPUTEPUN TEXHONOMMYECKOro
n3Hoca.

KayecTtBo NOBEPXHOCTN, obpaboTaHHOM pexyLmmm WHCTpYMEHTaMu,
onpenensieTcsl WepoxoBaTOCTbIO N (PU3NYECKMMN CBOMCTBAMMN NOBEPXHOCTHOMO CIOS.
O6paboTkon pesaHnem He MoxeT ObITb MonydYeHa vaeanbHO POBHAA MNOBEPXHOCTb.
Pexyuime KpOMKM MHCTPYMEHTOB OCTaBMSOT HEPOBHOCTM B BMAE BMagvH U BbICTYMNOB
pasnuyHon oopMbl N pa3mMepos.

Takum o6pa3om, Ha KayecTBO 00OpaboTaHHOM MOBEPXHOCTUM BIUSIET MHOrO
dakTopoB: MaTepuan obpabaTbiBaeMon 3aroToBKW, BuO 00paboTKM, KEeCTKOCTb
CUCTEMbl CTaHOK — npucnocobneHne — WHCTPYMEHT JeTanb, Xapaktep, ¢opma,
mMaTepuan M CcTeneHb OCTPOTbl WMAM WU3HOCA PEeXyWUX WHCTPYMEHTOB, PEXUM
obpaboTku, BMA cMasodHo-oxnaxgatowen xugkoctn (COX), a Takke ksanudukauuns
pabouero.

Ontummnsaums Bcex pakTopoB, obecneyunT nosnyvyeHus xenaemoro pesynbTaTta:
KayecTBa usgenus.

Ocob6eHHOCTHN NPOU3BOACTBA 3JIEMEHTOB NrMApPOMaLLUH,

rmapomMaluvH, rmgponpusogoB u cpeacTs MA.

dakTop, KOTOPbLIN 0Bs3aTENLHO CneayeT yYnTbiBaTb - MPOM3BOLACTBOM 31IEMEHTOB
rmopaBnmMyecKom CUCTEMBI AOJDKHbI 3aHMMaTbCS TONbKO OMbITHbIE n
KBanMduumMpoBaHHble npodyeccunoHanbl. Jluwb B 9TOM criydae MOXHO obecneyunTb
BbICOKOE KayeCTBO, HafeXHOCTb N PyHKUMOHArNbHOCTL arperaTta. B rmgpoannapatype
OOCTaTOMHO 4aCTO BCTPeYalTCs MpPeuusnMoHHble AdeTann W napbl, Takne Kak
30/10THUKOBbIE Napbl (rMnNb3a — 305I0THWUK), MOABMXKHBIA 3fIEMEHT KnanaHa u ceano,
nopweHo n rnb3a L v T1.40., N9 nonydeHua Tpebyemonm TOYHOCTM [eTanewn
NPUMEHSIIOT psa METOA0B MeTannoobpaboTku, Taknx Kak:

BbicokoTOo4Has meTannoobpaboTka

TokapHas BbiCOKOTOYHas 06paboTka B CBOEW CYLLHOCTU NpeacTaBnsieT pes3aHue.
TouHOCTb paboT onpegensieTcss He TOMbKO NMporpaMmamMu U OMbITOM orneparopa, HO U
Ka4yeCTBEHHbIMN NHCTPYMEHTaMMW.
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BbiCOkyl0 TOYHOCTb HeobGXxoauMO BblgepXmBaTb Npu 06paboTke BHELLUHMX WU
BHYTPEHHUX NOBEPXHOCTEN, NPU CHATUM KPOMKU U packu, Npu CO34aHUM KaHaBOK U
nas3oB, NPU Hape3aHun pe3bbbl, TOpLEBaHUN KpaEB M 0Ope3aHnn 3aroTOBKM.

TOYHOCTb ABMXEHMS WHCTPYMEHTA Onpedenserca KOMMNbOTEPOM, KOTOpbin 6es
y4yacTusa 4enoseka, B TOYHOM COOTBETCTBMU C YEPTEXOM HarnpasnsieT UHCTPYMEHT U
coBepLuaeT HeobxoanmMble AENCTBUS C OTKIIOHEHMEM He Bonee 10-30MkM.

XpomupoBaHue (NpuMeHsieTCa B MNOABWXKHBIX 3feMeHTax ruapoannapaTypbl
(wtok L)) npeactaBnseTr cobon MpPoOLECC HaCbIWEHUA MOBEPXHOCTEN U3
MeTannMyeckux MmaTepmanoB XpOMOM

Mcnonb3oBaHne npouecca XpoMMpOBaHUA Heobxogumo Ansg  Toro, YToObl
3aWnTUTL MeTannbl OT 06pas3oBaHUA KOPPO3UU.

Bnarogaps xpoMmpoBaHUA Ha NOBEPXHOCTM 0BpasyeTcs TOHKMIA CMON 3aLUTHOro
BELleCTBa, KOTOpOe AenaeT CTPYKTypy MeTtanna 6onee npovHOW. VMIMEHHO noaTomy
XPOMMUPOBAHHbIE AeTanun MOryT NPOCNYXUTb JOMTMe roabl.

Becb npouecc MOXHO pasgennTb Ha HECKOJSTbKO 3TanoB, KOTOpbIE 3aKNio4akTCA B:

Ouuctke. Ha gaHHOM aTane XpoOMUPOBaAHUS OCYLLIECTBNSAETCA yaareHne CUmbHbIv
3arpsA3HeHu ¢ NOBEPXHOCTN MeTasoB, YTO CION XpoMa fner pOBHO U akKypaTHO.

ToHkoM oumucTtke. [aHHbI Wwar npegnonaraeT ygarneHve OCTaBLUMXCH Cnefos
3arpsA3HeHni, YTobbl OHM HE MeLLany NPoBeAEHUIO AanbHENWmnX paboT.

MpeaBapuTenbHOM NnoaroToBke. B 3aBUCMMOCTM OT MaTepuana, Ha KoTopbii bygeT
HaAHOCUTbCA COCTaB XpOMa, 3aBUCUT TO, Kakume Mepbl crnefyet npegnpuHumaTts Ans
TOro, 4tobbl MOArOTOBUTL €ro AN NpoBeaeHNsa AanbHenwmnx pabor.

MomelweHnn B BaHHY C MOArOTOBMEHHbLIM pacTBopoM. Ha pgaHHom aTane
XPOMUPOBaAHUS MeTannuyeckne msgenus nomeLlarTcs B BaHHY C MOArOTOBMEHHbIX
COCTaBOM, COCTOSALLMM W3 XpOMa W ApPYrnx BCNoOMOraTeribHbIX 3NeMeHToB. 34ecCb
OCyLLIeCTBNAETCA TeMnepaTypHOe BblpaBHNBaHUE.

MogknoyeHun ToKa. OTOT LWar 3aknyaeTcsa B TOM, 4TOObl MOAKMYUTL K
pacTBopy C maTepuanom Ansi XpOMUPOBaHUA TOK onpeaeneHHon cunbl. ObpaboTka
TOKOM nNpoucxoaumT fAns obpas3oBaHWss Ha MOBEPXHOCTM MeTanna Cnos Xxpoma
onpeaeneHHoM TOMLWNHBbI.

Bo Bpema xpomupoBaHuWs BblgenseTcsa Oonbloe KONMYECTBO  TOKCUYHbIX
BELLECTB, KOTOpPble MOryT HaBpeauTb 300POBbI0 YeNoBeKa.

BblgensatoTca cneayowme Buabl AaHHOIO npouecca:

"anbBaHW4YecKkoe XxpoMupoBaHue

HaHHbin cnoco® xpomupoBaHWA npencrtaBnseTr cobor MeTod HaHeCceHus Ha
NOBEPXHOCTb METansfioB WM MracTMacCcoBbiX MaTepuarioB crneumnaribHOro noKpbITUS
MEeTOAOM WCMOMb30BaHUS 3MeKTpUYeckoro Toka. bnarogapss aToMmy JocturaeTtcs
YTOMLWEHNN MOBEPXHOCTU, YCTOMYMBOCTU K 0Opa3oBaHMIO pXXaBynHbI, B NpMobpeTeHun
npvBreKaTenbHOro BHELWHero Buaa. Bo Bpemsa UCNonb3oBaHWS ranbBaHU4YECKOro
XPOMMPOBAHUS UCMOMb3YEeTCH TPEXCNONHOE HAHECEHNE MeTanMMyYeckoro BeLecTsa.

Xnmmnyeckoe XxpomMmpoBaHue.

MpyM wncnonb3oBaHUM [OaHHOMO MeToda XPOMWUPOBaHUA He  MPUMEHSIETCS
aneKTpnyecknuin Tok. Npu 3TOM O4YeHb BaXXHO nepeq ob6paboTKoM OTAENbHbIX AeTanen
METOAO0M MOKPbITUS XPOMUPOBaAHHLIM COCTAaBOM HaHECTU TOHKUIW CNOW Meau.

XpomupoBaHue 305104eHme.
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[aHHbIn BMA XpPOMUPOBaHUA nogpasyMeBaeT HaHeCceHWe Ha MNOBEePXHOCTb
MeTarssioB TOHKOro Cros 30510TOro metanna. [lenaertca 910 He TOSMbKO OS5 AOCTMXKEHUSA
Hauny4wero gekopatnBHOro adpdpekra, HO U ANs 3awuTbl MaTepuana oT NoABneHus
Koppo3un. 3onoyeHne genaet matepuan 6onee NNOTHbIM U U3HOCOCTOMKUM.

NMonupoBaHmne — 3TO cnecapHas onepauus, Npy KOTopon aetanun obpabaTbiBaloT
MEIKO3EPHUCTLIMM N MATKUMU MaTepuanamun: pasnunyHbiMu copTtamu nactel [TOW,
CyKHOM, B6ankon, peTpoM. MNMonupoBaTb MOXHO BPYYHYH M MEXaHUYECKMM CNOCOBOM.

MonupytoT BPYYHYHO NpY NOMOLUM MOMMPOBOYHBIX NACT TaK e, Kak U WndyoT.
PasHnua TONbKO B TOM, YTO Ha HanuibHUKE WNU OepeBAHHOM Opycke Kpenat u
nepnoanyecky cCMasbiBatOT MAaCTON CYKOHHYHO UMM BOWITOYHYIO MOMOCKY.

Mpn nonupoBaHuM nactamMum HeobXO4MMO MEHATb MNOSIOXKEeHWe geTanu,
noeepTbiBas ee Ha 90° Npu KaXXaom nocreayolem npoxone n 3ameHe oTpaboTaHHOM
nacTbl.

Mnockne petanu ynobHee nonupoBaTb Ha CTEKNAHHbIX MnuMTax. CTeKnsHHyo
NAUTY, NPOTEPTYHO KEPOCMHOM U BbITEPTYIO HACYX0, NOKPbIBAIOT TOHKMM Cfoem nacTtbl U
nepemMeLLaloT N0 HeW getanb Bnepen W Hasag 5 — 7 pas. 3arem nnuTy CHoOBa
NpOTMPAaT M MOKPbIBAOT MacToM W NpPOAOSKaT nonvpoBaTtb A0 Tex MNop, Mnoka
MOBEPXHOCTb AeTann He CcTaHeT rnagkon n bnectawen. OTNonuMpoBaHHyO AeTarb
NpOTUPAKOT TPANKOWN, CMOYEHHOW B KEPOCUHE, N BbITUPAKOT HACYXO YNCTOWN TPAMKON.

[nsa mexaHu4eckoro nonMpoBaHUS MNPUMEHSIOT MonupoBasibHble CTaHku. Ha
WiNnMHAerne Taknmx CTaHKOB YCTAHOBMEH MONUPOBAanbHbIM KPYr U3 MAOTHO CIOXEHHbIX
CnoeB CykHa, dpeTpa, 6ankm nnu sonnoka. MoXXHO MCNONb30BaThb U AEPEBSAHHbIE KPYrU C
HakneeHHbIMW Ha HUX TONCTbIMKU NeHTamMun 13 yKasaHHbIX MaTepuanoB. HaHocaT nacty
O Ha kpyr m coobwarwt emy 2000 — 2500 obopoToB B MuHYTYy. [eTanb
nepuoanyeckM noBOpayYnBalOT pasHbIMWU CTOPOHaAMU W NPWXUMMAKT K Kpyry —
nonupytoT. Kpyr BpeMsi OT BpeMeHW MOKPbIBalT HOBbIM crioeM nacTtbl. OKOHYMB
nonupoBaTtb, AeTanb NPOTUPAKT HAYUCTO.

XoHUHroBaHue — 3TO NpoLecc 4YMcToBon 0bpaboTkn oTBepCcTUn abpasmBHbLIMM
Gpyckamn, npumeHsieTca ana obecneyeHns BbICOKOW TOYHOCTU (POPMbl OTBEPCTUS,
He3Ha4YNTESNbHOW LLIEePOXOBaTOCTU, Manoro AedopMUpPOBAHHOIO MOBEPXHOCTHOrO Cros
N cosgaHusa cneumduyeckoro mukponpoduna obpaboTtaHHOW noBepxHoOCcTU. Emy
OOMKHa npeawecTtBoBatb 00OpaboTka, obecneudmBarowaa Tpebyemytd TOYHOCTb
pacnosioXXeHms ocu (onepauus pacTtaymMBaHus, pas3BepTbiBaHUA, NPOTArMBaHUA U
wnndgosaHus). Hanbonee a3pdPeKTUBHO ITOT MPOLECC NPUMEHSAOT B YCrOBUSAX
CEPUNHOro 1 MaccoBOro NPOU3BOACTBA.

XOHuHroBaHnem obpabaTbiBalOT LMAMHAPBI, OTBEPCTUA B Briokax uunMHApOB noj
BKMaablWN KOPEHHbIX MNOALUIMMNHUKOB KOMeHYaTblX BanoB, OTBEPCTUS MOA4 MNWMHOMU
3agHuMx 6abok CTaHKOB W fOpyrve Aetanu, CKBO3Hble W rnyxue otBepctus. [lpu
obpaboTke rnNyxmx oTBepCTUn HeobxoouMO npedycMaTtpuBaTb KaHaBKY ANS Bblixoda
6pyckoB.

XOHWHroBaHne no3eonsieT Bectn obpaboTky oTBepcTun anametpom oT 6 go 500
MM 1 6onee npu OnvHE 3TUX OTBEPCTUN OT 3HAYEHUW, MEHbLUMX AnameTpa, 40 1 M un
6onee. lNMpn o6paboTKke OTBEPCTUN MasnbiX ANAMETPOB XOHMHrOBaHWe adpekTuBHee
wnndoBaHna. TOYHOCTb 06pabOTKM XOHUHroBaHMeM — 4 —6-1  KBaNUTETHI,
LuepoxoBaToCTb 06paboTaHHOM noBepxHocTh Ra 0,16...0,04 Mkm.
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B NpOMBILWNEHHOCTN LUMPOKO MPUMEHSAOT XOHWHrOBaHWe armMasHbiMu Bpyckamu,
KOTOpOEe uMeeT psg NpevMMyLllecTB nepen XOHUMHroBaHnem abpasvBom: 60nbLuyro
N3HOCOYCTOMYMBOCTb anmasHbix OpyckoB (B 150 — 200 pas), B CpaBHeHUN C
abpasuBHbIMK, 4TO obecnevmBaeT CTabUNbHOCTb M HALEXHOCTb HACTPOMKN Ha CTaHKe,
BbICOKYI0 3(P(PEKTUBHOCTb MCNpPaBMEHMA UCXOAHbIX norpewHocTen obpaboTkm, Gonee
opcrpoBaHHble pexuMbl. [py anMasHOM XOHMHIOBaAHUN TOYHOCTb (POPMbI OTBEPCTUSA
nosbiwaetca B 10 pas, a LepoxoBaToCTb MOBEPXHOCTU CHMXaeTCA Ha 2 — 4 knacca.

CynepcduHnwumpoBanme (cynepcdumHul) — MexaHunyeckaa onepaums Mo
obpaboTke MeTannMyecknx getanen.

CynepduvHuwMpoBaHne MNPUMEHSIOT B KayecTBe (UHULLHOM ornepauuun, B
OCHOBHOM npu 06paboTKe HapyXHbIX MOBEPXHOCTEW AeTanen, 3KCnnyaTupyembix B
YCNOBUSAX TPEHMUSA CKONBXEHUS UMK KavyeHus; B psge cryyvyaesB cynepguHMLnpoBaHnem
obpabatbiBaloT TakkKe BHYTPEHHME W TOPLIOBblIE MOBEPXHOCTWU, HaNpPUMep LOPOXKK
KaYeHUs HapyXHbIX Koneu, paguanbHblX W YMNOPHbIX MNOAWUMHUKOB KayeHus. Kak
npasuno, cynepguHnLLMpoBaHne NPon3BoaAT Nocsie onepaunn WwnmgosaHus

Mputpka pabounx noBepxHOCTeW npeacraBnser cobon  Hambonee
OTBETCTBEHHYIO 3aKNIOYUTENbHYIO Onepaunio NPUTUPKN dnNemMeHToB Apyr kK apyry. Mpwu
CEepUMHOM NPOW3BOACTBE MNPUTUPKY MPOM3BOAAT MNa CrneumanbHbiX  CTaHKax,
obecneynBaroLLMX BbICOKYK YNCTOTY N UCKNIOYUTENBHYO NITIOCKOCTHOCTb NPUTUPaEMONn
NOBEPXHOCTU. Tak MpMMEpPOM MOryT CRyXuTb NpuUTMpKa paboymx NOBEpXHOCTEN U3
BGpPOH3bI, 3aKaneHHOW UM a3oTUPOBAHHOW CTanu BeayT B HECKONbKO ctagun. Nepsas -
yepHoBasi NpUTUPKA -  OCYLLECTBMSETCH CMeCbid  MUKponopolwka  6ernoro
anekTpokopyHaa M28 c kepocuHom ( ansa ctanu) unu nacton FOU ( pasmep 3epeH 25 -
30 MKM) - Onst OpOH3bl, MpUTUPKa pabounx MNOBEPXHOCTEW comnfa WM 30S5I0THMKA,
npuTUpKa paboynx NoBepxHOCTEN AeTanen rmgpocTaTuyeckoro ynioTHeHUs, NpuTupka
paboymx NOBEPXHOCTEN 30SIOTHUKOB W ceden, nputupka paboymx MNoBepXHOCTEN
KnanaHa v rHesga u yCunuem npyxuHol.

Jlekuun 5

TexHonorus coopku

U3penunsa n ero anemMeHTbl.

MmoponpuBoa C TEXHOMNMOMMYECKOM TOYKM 3peHMs npeacTtaBnsdeT cobowm nagenuve,
COCTOSLLIEE U3 3ANEMEHTOB Pas3fMYHON COXHOCTU U ABNSAOLWMACA YaCTbi0 MalLMHbI.
YcnoBus akcnnyaTtaumm onpeaensatoT TexXHn4eckne TpeboBaHms, npeabaBnsieMble Kak K
LUenon MalwuHe, Tak U K OTAEeNbHbIM €€ anemeHTaMm. BbinonHeHne atux TpeboBaHui
obecneynBaeTca COOTBETCTBYIOLLMMUN KOHCTPYKTUBHBIMU PELLUEHMSMU U TEXHOSOMMEN
Nnpoun3BoACTBA.

'Maponpueog COCTOUT M3 PasnUYHbIX 3NEMEHTOB COeOUHEHHbIX Mexay cobon B
onpegeneHHon nocnegoBaTenbHOCTU C Lerbio BbIMOMHEHUS 3a4aHHOro Lukna paboThl.
B cBolo o4yepeab AeTanblo Ha3biBaeTCA YacTb U3Oenus, BbINOMHEHHas U3 Matepuana,
npeacTtasnsaoLwero cobon ogHo Lenoe. [letanb 9BnseTcs NepBUYHBIM 3BEHOM COOPKMU.
[exopaTuBHbIE, aHTUKOPPO3UNHbIE, aHTUPPUKLNOHHBLIE, U3HOCOYCTONYMBLIE U OpYyrue
NMOKPbITUA MOBEPXHOCTEN AeTanen He MEHSIOT UX XapakKTePUCTUKM KaK MepBUYHOrO
3BeHa COOpPKM, TaK Kak MOKPbITUS OTHOCATCS K npoueccam obpaboTkm, a He COOpKM.
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Y3noM HasblBaeTCcs 4acTb u3genusi, npeacrasnsawwas cobon coeanHeHue
HEeKOTOPOro KosfimyecTBa geTtanen, He3aBMCMMO OT BuAa COEOVMHEHUW U MEeTOLOB MX
BbINOSTHEHUSL.

Y3en, BXOOSAWMA HeNnocpeacTBEHHO B u3genuve, HasblBalOT rpynrnon; ysen,
BXOOSALMIA HENOCPEeACTBEHHO B rpynny — noarpynnon 1-ro nopsgka; y3ern, BXOAALWNN
HenocpeacTBEHHO B noarpynny 1-ro nopagka — nogrpynnomn 2-ro nopsgka u T. 4.

Kaxxgaa nogrpynna nwoboro nopsgka MOXET COCTOosATb NMbo u3 OTAEeNbHbIX
aetanen, nnbo n3 noarpynn HU3WWUX NopsgkoB n aeTtanen. oarpynna nocrnegHero
nopsigka onga gaHHoro uagenus OyaeTt CoCTOATb TONbKO U3 OTAESNbHbIX AeTanen.

Mexay cobpaHHbIMU M KOHCTPYKTUBHBIMW 3fIEMEHTaMUN U U30enusMn He Bcerga
HabngaeTca MOMHOEe COOTBETCTBME; Hanpumep, pacnpedenuTenbHbii  MexXxaHu3Mm
aBTOMOOMMBHOrO ABuratensd npeacraBnaetT cobon KOHCTPYKTUBHBLINA 3NIEMEHT €ro, HO
He aBnsieTca COOpPOYHbIM SNEMEHTOM ABUraTens, Tak Kak He MOXeT OblTb cobpaH
oTAeNnbHO. HekoTopble COOpPOYHbLIE 3NEMEHTbI M3AENUS, @ UMEHHO MNOoArpynnbl, He
BCerga npeacTasBnsaoT cobon 3aKOHYEHHbIE KOHCTPYKTUBHbIE 3rieMeHTbl. BmecTe ¢ Tem
rpynnbl M getann mnsgenna sBnsioTCs OObIMHO He TOSMbKO COOPOYHLIMW, HO W
KOHCTPYKTMBHbIMW  3NleMEeHTaMun  u3genund, no3ToMy WX  HasblBalOT  MHOraa
KOHCTPYKTMBHO-COOPOYHLIMY 3fIEMEHTaMN N3AENUS.

Mpn peleHnn TexXHONOrMYeCcKNX 3afay pacyiieHeHMe MalluHbl Ha 3feMEHTbI
OCYLLIECTBNAETCA NYTEM NOCTPOEHUSA CXEMbl COOPOYHBIX INEMEHTOB N3AENUS.
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PucyHok 1 passepHyTasi cxema c6OpOYHbIX 9N1EMEHTOB U34enui

MeTopn, nokasaHHbIM Ha PUCYHOK 1, MONMHOCTLIO OTpaXkaeT nocnegoBaTenbHbIN
NOPSIAOK KOMMNIIEKTOBAHMSA U3Oenus U3 OTAENbHbIX Er0 3fIEMEHTOB 1 obecneynBaeT
BO3MOXHOCTb MYTEM HE3HAUMTENbHbIX JONONIHEHNI, €CNX TakoBble TPeOByTCA, Nerko
npeBpaTUTb CXeMy COOPOYHbIX ANIEMEHTOB M3OeNuUs B TEXHOTOMMYECKYI0 Cxemy COopku
(PucyHok 1 pasBepHyTasi cxema cbopoUHbIX aNeMeEHTOB nsgenui). Npu coctaBneHnn
cxem cOOpPOYHbIX 3NEeMEHTOB U3AENUA Kaxaas Aetanb, rpynna u nogrpynna
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0003Ha4vaTCA NPSIMOYrofIbHUKOM; B IEBON YaCcTU NPAMOYroSibHUKa NPOCTaBnseTcs
WMHOEKC geTanu, B cepefyuHe - HaMeHoBaHue, a cripaBa-"KonmM4ecTBO MOHTUPYEMBbIX
aetanen, nogrpynn vnu rpynn (dwur. 4). Ha3bIBaOT OCHOBHYIO MOArpynny, ¢ KOTOPou
HaumHaeTcs cbopka noarpynnbl BbicLero nopsiaka. basoson noarpynnow 1-ro nopsaka
Ha3blBalOT OCHOBHYIO NOArpynmny, C KOTOPOW Ha4YMHaeTca cbopka JaHHOW rpynmbl.
BasoBow rpynnon HasbiBalOT OCHOBHYO Fpynny, C KOTOPOW HauYnHaeTcs cbopka
nsgenus.
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PucyHok 2 YkpynHeHHasi cxema cOOpOYHbIX 9NEMEHTOB N3aenus

MpOAyKTOM KOHEYHOW CTaaum TEXHOMOMMYEeCcKUx npoueccoB cOOpKM sBnsieTcs
uenoe usgenve.

MoHatne o6 wmagenun obycnoBnuBaeTcss 06bEKTOM npou3BoAacTBa. Hanpumep,
Ans aBToMobunbHOro 3aBoda aBTOMOOWNb ABNSAETCA U3genuem, ABuratenb - rpynnomn,
a kapblopaTop - NOArpynmnon; BMectTe ¢ TeM ANsi 3aBo4a aBTOTPAKTOPHbIX ABUraTenemn
nsgenuem sBnsieTCA OBuratenb, a kapbiopaTop - rpynnon; ana kapbiopaTopHOro
3aBoda nsgenvem siBnsieTca kapbropatop.

CxeMbl COOPOYHLIX IMIEMEHTOB M3OENNA MOKa3bIBAKOT NOPSLOK KOMMIEKTOBAHUSA
OTAENbHbIX Y3MOB U uUenbiX MawuH. OHU 3HAYMTENbHO YMNPOLLaT NPOEKTUPOBAHUE
TEXHOMOMMYeCckMx npoueccoB COOPKM M BHOCAT OnpenenéHHyl CTPOMHOCTb B WX
BbINOJSTHEHME.

XapaktepucTuka coeguHeHMU npu coopke.

Bcé MHoroobpasne BbiNnonHAeMbIX npyu cObopke COeaVUHEHUI MOXHO MPUBECTU K
cnegylowuMm  4YeTblpéM Tunam: 1) HenogBwkHble Hepas3bopHble coefuHeHus, 2)
HenoaBWXHble pa3bopHble coeanHeHusi, 3) NoABMXHblIE pa3bopHble coeanHeHusi, 4)
NoABWXHbIE HepPa3bopHbIE COeaUHEHUS.
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HenoaBwmxHble coeauHeHns obecneymBaldT HEM3MEHHOE B3aMMHOE MOSIoXKeHue
cobpaHHbIX geTanen unu y3nos.

MogBwxHble  coeouHeHust  obecneuymBaldT  BO3MOXHOCTb  ONpeaenéHHOro
B3aMMHOr0O NepeMeLleHnst CONPSXKEHHbIX AeTanen.

Hepas3bopHbiMn Has3blBalOT CcoeaMHeHUs, pasbopka KOTOpbIX B npolecce
aKcnnyatauum He npefycMoTpeHa, a noToMy KpavHe 3aTpygHuTenbHa, Tpebyet
BonbLINX YCUNA NN CONPOBOXAAETCS NOBPEXAEHNEM COMPSKEHHBIX UM KPEMNEXHbIX
aetanemn nmbo ckpennaLwero BeLwecTsa.

Pa3bopHbIMM Ha3bIBalOT COEAMHEHUSA, KOTOpble MOryT ObiTb pasobpaHbl 6e3
0cobbIx 3aTpyaHeHNn 1 6e3 NOBPEXAEHUI CONPSKEHHBIX UK KPENEXHbIX AeTanemn.

HenoaBwxHble  Hepa3bopHble  COEOUHEHWS  BLINOMHATCA  CreayloLwmnmm
MeTo4aMMu: CBapKOW, nNasiHAEM, KNEMKOW, MNOCadKOW C HaTArom, CKIeMBaHUeEM
KapObUHOMbHLIM KNeem, 3annBkon MeTarnna, NnpeccoBaHMeEM nnacTmacc.

HenogswxHble pa3bopHble coeanHeHusi obecneymBaloTCs nocagkamu ryxon,
TYron, HaNpPsXKEHHOM M NSIOTHOW; BUHTOBbLIMU COEOMHEHUSIMU - BUHTAMW, LUMUIbKaMW,
bontamu; nocagkon Ha KOHYC B KOMOMHAUMM C BUHTOBbIMW UMW  KIMHOBbLIMU
coeguHeHns MM 1 apyrummn cnocobam u, obecnevmBaroLMMM HEM3MEHHOE B3aMMHOE
NONOXeHNe CcoedunHAEeMbIX AeTanen unM ys3rnoB npu BO3MOXHOW nocreayrwen mx
pasbopke.

MoaBwxHblIE coeanHeHnsa obecnevnBaoTCsl NOCPEACTBOM NOABWXKHBLIX NOCAA0K Mo
LUUNMHOPUYECKMM, KOHUYECKMM, CEPUYECKMM, BUHTOBLIMU MOBEPXHOCTSIMU N BECbMa
pa3Hoobpa3sHbiMK cnocobamu.

BbinonHeHue coeanHeHUn

B npouecce cOOpkM © MOHTa)xa 3fEMEHTOB rmgponpueoga W camoro
rmaponpueoae B MallMHE NPUMEHSAIOTCS cneayoLiue onepaumm:

1. HenoaBwxHble pasbeMHble coeuHeHus - OTHOCAT Hanbonee
pacrnpoCcTpaHeHHble COeAWHEHUs, OCyLLeCTBNSeMble YCTAHOBKOW conpsraemMbix
JeTtanen no oxasaTbiBalOLWMM (OXBaTblBaE€MbIM) NMOBEPXHOCTAM UM NO YCTAHOBOYHbLIM
anemeHTaMm  cBoOpouyHbIX  npucnocobneHun. CoeanHeHWe  OCYLLEeCTBNAKT  C
rapaHTUPOBaHHbLIM 3a30POM BPYYHYIO UM aBTOMATUYECKN Be3 NpunoXxeHus cun. JToT
B COEOUHEHMI NMPUMEHSIIOT KakK Npwn y3r0BOW, Tak U npu obLyen cbopke n3genun.

2. HenogBuXHble HepasbeMHble COEOMHEHUSI - OTHOCAT COEeAUHEHUS,
BbIMOSIHAEMbIE NSIACTUYECKUM AeOpMMPOBaAHMEM KpEMEXHbIX AeTanen (ChnoLHbIX
unu  TpybuaTbiX  3aKnenok) unuM  coeauHseMblX —AeTanen  (packnenbiBaHue,
pasBanbLOBbiBaHMe, OTOOPTOBKA, coeauMHeHne B hanbl, OTrMbKa unu ckpydmBaHue
crneumarnbHbIX BbICTYNOB, OGXMMKa, MOCTAHOBKA LUMNSIMHTOB, MOCTAHOBKA PUdEHbIX
LWITUATOB).

3. TlNogBwxHble pasbeMHbIE  COEeOMHEHUS - BbIMOMHAT  YNPYrnm
neopmMmMpoBaHNEM COEOUHSIEMbIX WNU COEAVMHUTENbHbLIX AeTanen: 3anpecCoBKON
(ocyLwecTBNAeMON NPUNOXEHMEM OCEBOW CUNbl WUAW TENMOBbIM BO34ENCTBMEM Ha
conpdaraemMble getanu), NOCTaHOBKOW CTOMOPHbIX YNPYrMx Konew, Ha Banbl U B KaHaBKK
KOPMYCHbIX AeTanen, NOCTaHOBKOW yMNpyrnx paspesHbixX wanb, cOOpKon C MOMOLLbO
ynpyrux 3alleriok, MPYXUHHbIX (PUKCATOPOB MOSIOXKEHUS COMPSHKEHHbIX AeTanemu,
nycToTenbIX ynpyrmx wtngtoB. K [OOCTOMHCTBaAM [aHHOrMo Krnacca coefuvHeHUn
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OTHOCATCA Marnble rabapuTtbl, yaobcTBO 1 BbICTpoTa COOPKN 1 Pa3bopKM, YTO BaXKHO He
TONbBKO A58 NPOU3BOACTBA, HO U ANA 06CnyXnBaHUs MaLUuH.

B 6onbmnHcTBE cnyvaeB ycunue gns cbopku n pa3bopkn coeamHeHUn HEBEMMKO,
a HaOexHOCTb ux paboTbl BbICOKaAA [faxe B YCNOBUSX TOMYKOB W BuBpaunin.
CoeaunHeHns ¢ ynpyrummn anieMeHTaMm NpUMEHSIIOT KakK Npu y3roBON, Tak 1 npu obLuen
cbopke.

4. TlogBwxHble HepasbeMHble COeguHEHUs - obbeauHsAeT pa3beMHble
COEQMHEHNsI, OCYLLEeCTBNAEMblE PasNUYHbIMU  KPEMEXHbIMU U (PUKCUPYIOLLMMUY
petansamu (pe3bboBble geTanu, KNWHbS, UMNNHOPUYECKME W KOHUYECKMe LTUQTHI).
Hanbonee pacnpocTtpaHeHbl pe3bboBble COEAMHEHUS; UX BbIMOSMHAKT OTAENbHLIMU
KpenexHbiMM getansaMmu (BUHTamu, Gontamu, wnunbkamu), a Takke cneuymnanbHbIMy
KpenexHbiMu getansamu. [Npu cbopke gaHHbIX coegmHeHun obecnedmBatoT Tpebyemblii
HaTar u ctonopeHue pe3bboBbIX AeTanen pasnnyHbiMu cnocobamum.

Nekuuna 6
PopmMbl COOpPKU rMApPONPMBOAOB: CTalMOHapHaA n

noaBuXxHadA, pac4y4eT OCHOBHbLIX NMapamMeTpoB.

OpraHusaumoHHble hopMbl COOpPKHU

OpraHunsaunoHHble dopMbl COOPKM 3aBUCAT OT Tuna NPOM3BOACTBA, pasmepa
BblNyCka, TPYAOEMKOCTM npouecca cbopku wn apyrux daktopoB. PasnuyatoTr ase
OCHOBHbIE€ OpraHu3aLlmoHHble (POPMbl COOPKM - CTALNMOHAPHYIO U NOLBUXHYIO.

CraumoHapHasa cbopka BbINOMHAETCS Ha O4HOM COOPOYHOM MOCTY, K KOTOPOMY
nogarTcsa Bce HeobxoamMmble AeTann u YacTu.

MoasmxkHas cbopka BbIMNOMHAETCA NpUM NepemMelleHn cobupaemoro obbvekTa oT
OQHOro cOGOPOYHOro MoCTa K OPYroMy; Ha KaxaomM W3 Takmx MOCTOB BbINOSIHAETCA
HaxogAWMMMCA Ha HEM pabouMmy TOMbKO OAHa onpefenéHHas NOoBTOPSLWAACA
onepauus. [detann u y3nbl NOJalTCAs K COOTBETCTBYyOWMM paboynm mectam
cbopoyHoro nocta, 06OPYAOBAHHOTO MNPUCMNOCOBNEHNSAMU U UHCTPYMEHTaMW,
HeobOxoanMbIMK ONS BbINOSTHEHNSA paboThl.

CmauyuoHapHasi cbopka MOXeT OCYLLECTBIATLCA NO MPUHUMNAM KOHLEHTpauum
nnn gndocepeHymaumni.

Mpn cTaumoHapHon cbopke, OCyLLECTBNSAEMON MO NPUHLMNY KOHLEHTPaAUUK, BECb
COOpPOYHBIN MpoLECC BbIMNOMHAETCA W3 OTAENbHbIX AeTaneh Ha OAHOM COOpPOYHOM
nocTy ogHon Gpuragon pabouunx. Becneacrteme pasHoobpasus paboT, BbINOMHAEMbIX B
3TOM crniyyae npu cbopke, Takas opraHusaumoHHast popma cbopku TpebyeT BbICOKON
KBanudukaumm pabounx-coopLumnkoB n 60nbLWNX cOOpoUHbIX nNnowanen, HeobxoanMbIx
ANa pasmMelleHns getanen cobvpaemoro msgenus u opraHvsauum AONONHUTENbHbIX
pabounx MecT, Ha KOTOPbIX BbIMOSHAKTCA NOArOTOBUTENbHbLIE K cbopke paboTbl. B
CBSI3M C TEM, YTO COOPOYHbIN NPOLIECC OCYLLECTBIISETCA B NOCNef0BaTENbHOM Nopsiake
N3 OTAENbHbIX AeTanen, NPoaomKNTENbHOCTE COOpPKM B 3TOM criydae OygeT BecbMma
3HaYUTESTbHOMN.

OnuTenbHOCTb Mnpouecca CTauuoHapHOW COOPKM MO MPUHUMNY KOHUEHTpauun
MOXeET ObITb onpegeneHa no opmyre:

e T
fc:_é'ﬁ'Nfg
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rae T — AnMTenbHOCTb COOPKKN CepUM B Yacax UM MUHyTaXx; Tes — TPYOOEMKOCTb
npouecca cOOpKM un3genuss B YernoBeKko-4acax WU  YeroBeKko-MuHyTax; B —
KonuyecTteo pabounx B cbopodHon bpurage; N, —- pasmep cepuu, T. €. YACNO n3genni
B cEpun.

KonunyectBo pabounx B Opurage onpegenseTca BO3MOXHOCTbIO  TakOM
paccTaHOBKM COOPLLMKOB, NPU KOTOPOW OHW MOTYT BbIMOSMHATL paboTbl 6€3 nomexu apyr
Apyry.

Cb6opka [Tl ocywecTtBnseTcs metogom obuien cbopku. Ha cOOpPOYHbIN y4aCTOK
NOCTyNaloT AfiEMEHTbI B cOope, UTUMHIM U pasfnnyHble TpybonpoBoabl (pykaBa, Tpyoku
nT.na.).

lTomo4yHass cbopka Ha HernoOsUXHbIX cmeHOax npeacTasnser cobou
CTaumMoHapHyto COOPKy, BbIMOMHAEMYKD MO NpuUHUMNY AudepeHumMaumm, 1 LWKUPOKO
NPUMEHSAETCA B  CEPUMHbIX NPOU3BOACTBAX, B  OCOBEHHOCTM B  TSKENOM
MaLUMHOCTPOEHNN, Korda nepemelleHve cobupaembix uM3genuin B npouecce cHopku
3aTpyAHUTENBbHO BCneacTBue BoMbLIOro Beca U 3HaYuTesbHbIX pasmepoB cobnpaemblx
MaLnH. 3Ta opraHu3aunoHHas opMa COOpPKM MOXET HaWTWU TaKke MPUMEHEHVe U B
Tex crydasx, Korga no YCNoBUSIM TexXHONorMM cOOpku nepemelleHne usgenvs B
npouecce cOopKn OOMKHO ObITb UCKMOYEHO.

OnuTenbHOCTb NOTOYHOM COOPKM Ha HEMNOABWMXKHBIX CTEHOax onpeaensieTca Tak
Xe, KaK npv NOABMXHOM cHOopKe.

lNodsuxkHasi cbopka ocyLecTBngeTca ABymMs cnocobamu:

1. Cbopka co cBOOOAHBIM AOBMXEHMEM cobumpaemoro oObekTa, KOoTopbin
nepemellaeTca B rnpouecce cOOpKM Bpy4dHyO (MO BepcTaky, Ha pornbraHre, Ha
Be3penbCoBbIX TeNexkKax UM Ha Tenexkax no penbCoBOMYy NyTW) UMK NOCpenCcTBOM
PasnNUYHbIX MeXaHU4YEeCKMX TPaHCMOPTUPYHOLWMX YCTPOMUCTB (KOHBENEPOB, KPaHOB U T.
n.). B nocnegHem cny4ae KOHBeWepbl WMET WCKMIOYUTENBHO TPaHCNOPTHOE
Has3HayeHne Ansg MexonepauumoHHOro nepemMelleHus cobupaemMblX BO3fe KOHBenepa
nsgenun Hebonblwnx BecoB U rabapuTtos. KpaHbl n Tomy nogobHble yCTponcTea npume-
HAKOTCA B 3TOM Cryvyae Ans MeXONepaumoHHOro nepemMeLleHns TSHXKENMbIX U KPYMHbIX
nsgenvn.

2. Cbopka € npuHyauTenbHbIM OBWXEHMEM cOobupaeMoro obbekTa, KOTOpPbIN
nepemMeLLaeTca B npouecce cOOpPKU NOCPEeACTBOM KOHBEWEpa UNnn Ternexek, Be4OMbiX
3aMKHYTOM Lenbio, npu4ém npouecc COOpPKM OCYLLECTBMNSETCA HENOCPeACTBEHHO Ha
KOHBEWNEPE UMK TENEXKAX.

Bo BTOpOM crniyyae pasnuyatoT NOABWMXKHYIHO COOPKY HENpepbIBHOMO OBWKEHUSA WU
NOABWXHYI0 COOPKY NEPUOLMNYECKOTO ABMKEHWS.

MpenmyLiectBo cOOpPKM C NPUHYAUTENBHBIM ABMXEHUEM CPaBHUTENBHO CO COOPKOM
co cBOBGOAHBIM OBWXEHMEM 3akntovaeTcs B 6Gonee ctporom cobniogeHun Temna
cbopku, MoA4 KOTOpPbIM crnefyetT MOHMMaTb OTPE30K BPEMEHW, OonpeaenswoLnn
paBHOMEPHbIA BbINYCK COBpaHHbIX OOBLEKTOB (TeMn -npeacTtaBnseTr cobon oTpe3ok
BPEMEHW, OTAENSWMUA BbINYCK C MNOTOMHOW NWHUW ABYX MocnegosaTenibHO
cobupaembIx U3genun unm ysnos).

Temn 3aBuCUT OT KonmdecTBa cobnpaemblix OOBLEKTOB, T. €. OT 3a4aHHOro BbIMyckKa,
N onpedensieTca Kak 4YacTHoe OT OerleHusi BPEMEHW Ha MporpaMMHoe 3ajaHue B
LITYKaX:
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N,

roe t' — HoMMHanbHbIM Temn cbopkn B MuHyTax; @ — rogoBon doHa paboyero
BpeMeHu B Yyacax; N.— pasmep rogoson Npon3BOACTBEHHOW NMPOrpaMmbl B LUTYKaX.

O =C-c:Tsy

roe C — yucno pabounx gHen B rogy; ¢ — 4mcro paboumx CMeH 3a aeHb; Toy —
ONUTENbHOCTbL KaXaon paboyen CMeHbl B Yacax.

OnuTenbHOCTb COOPOYHOM onepaumMm OoSmkHa OblTb paBHa WM KpaTHa Temny
cbopku.

[encrentenbHoe BpeMsa paboTbl 3a Kaxayr paboudyro CMeHy onpenenntcs Kak
Pa3HOCTb MeXOy AOMUTENbHOCTBID CMEHbl U MOTEPSIMA BPEMEHW Ha OBCnyXxmBaHue
paboyero MecTta N pernaMmeHTMpoOBaHHbIE NepepbIBbl (OS19 OTAbIXa U Ha eCTECTBEHHbIE
noTpebHoCTN pabounx).

[encTBnTensHbI TEMMN B 3TOM Clly4ae onpeaenuTtca no opmyne:

— 60 Tep — (T06 + Trz)
Ney

roe t — AencTBUTENbHbIN TeMN COOPKN B MUHYTaX; Ty — ANUTENBHOCTL paboyen
CMeHbl B Yacax; Tog — NOTEPSI BPEMEHU B TEYEHME CMEHbI Ha obcnyxnsaHne padoyero
MecTa B MuHyTax; T, — nMOTepAa BPEMEHUM B MUHYTax B TeYyeHMe CMeHbl Ha
pernameHTUpPOBaHHbIE MepepbiBbl ANS OTAbIXa W YOOBMETBOPEHUA €CTECTBEHHbIX
notpebHocTen paboumnx; Ny — NPOrpaMMHbIA BbIMYCK 3@ CMEHY B LUTYKaX.

. _ N,
New=7¢
Ecnu ncxoantb npu pacyéte AENCTBUTENbHOrO Temna mn3 rogoBon Nporpammsl,
TO, nogctaenss 3HavyeHme Ngy, Oyaem nmeTb:

Ce(OOT. y—T6—T,)
N,

Bpemsa onepatmBHON paboTbl B HOPME LUTYYHOrO BPEMEHM Ha Kakgom paboyem
MecTe COOPOYHON NIUHMM HE OOIMKHO NPEBbIWAaTb 4ENCTBUTESNBHOMO TeMna COOpKM.

Mpn  nogBwxHOW cOOpKe MNepuoguyeckoro  ABMXKEHus  (CBODOAHOrO U
NPUHYANTENBHOIO) AOSMKHO Y4YMTbIBAaTbCS BpPEMsSi Ha nepemelieHne cobupaemoro
obbekTa.

MogswxHas cbopka MOXET ObiTb MPUMEHEHA Kak B MAacCOBOM, Tak U B CEPUNHOM
NPOM3BOACTBax BO BCEX TeX Cny4vasx, korga TPyAOEMKOCTb COOPOYHOro npouecca
npeBbILWAaeT TEMMN CO 3HAYUTENBHOM KPaTHOCTbIO. B aTOM cnyyae Ha cOOpOYHON NHWUK
MOXET ObITb YCTAHOBNEHO HECKONBbKO COOPOYHbLIX MOCTOB.

B Tex cnyyasx, korga Ha cbopky obbekTa 3aTpaymBaeTCca BpeMs, paBHOe Temny,
cbopka OCyLLECTBSETCA 3a OAHY Oonepaunto Ha OQHOM U TOM e cbopoyHoM nocTty. B
3TOM cnyyae OygeM MMeTb CTauMOHapHYyK COOPKY, OCYLLEeCTBAAEMY MO MPUHLMNY
MaccOBOro Npoun3BOACTBa, Tak Kak Ha JaHHOM COOpOYHOM nocTy OyaeT BbIMNOMHATHCA
O[Ha W Ta e NOCTOSIHHO NOBTOPSAIOLLAACH onepauus.

Ecnn Ha cBopky y3na 3aTpayMBaeTCcs BpeMs, KpaTHOe Temny, HO camblil nNpoLecc
cbopkn He npencTtaBnAeTCss BO3MOXHbLIM PacCYfeHUTb Ha OTAEeNbHble onepauun no

tl‘

¢
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TEXHOSIOrMYECKNM COODpaXeHusiIM, To cbopka BbINOMHAETCA Ha HECKONbKUX paboymx
mMecTax napannenbHo. Pabouve mecta B aTOM cnyyae 6yayTt aybnuposaHbl; cbopka
OyneT cTaunmoHapHas nNo NPUHLKUNY MaccoBOro NpoM3BoACTBa.

Ecnm B nogobHom cnyyae cbopka ogHoro obbekta He obecneunBaet
AO0CTaTOYHOM 3arpy3kun cO0POYHOro nocra ¢ Ay6nMpoBaHHbIMK paboyMn mectamm, TO
€ero HeobxoaMMo A0rpy3nTb COOPKOM APYrMX 0ObLEKTOB; Npy 3TOM ByaemMm umeTb cepui-
HYH0 COOpPKY.

Bo Bcex cniyyasx, korga 3atpaynBaemMoe Bpemsi Ha COOpPKY 3HAYMTENBHO MEHbLUE
Temna, 0ygemM MMeTb CTauMOHaPHY CEPUNHYIO COOPKY.

OundepeHumnaumna npouecca cOOpKM OCYLLECTBSAETCA B 3aBMCMMOCTM OT Temna
cbopkun. Yem bGbicTpee Temn, T. €. YEM MeHblUe BenuunHa Temna f, Tem B BonbLuen
CTENEeHN MPUXOAUTCHA pacuneHATb COOPOYHBLIN MPOLECC Ha OTAEefbHble onepauuwu,
4YMCNO KOTOPbIX Bo3pacTaeT. HaobopoT, 4em MmeaneHHee Temn, T. €. yeM 6Gonblue
BenuuMHa f, Tem npogospkMTenbHee OyayT onepaumm M TeM MeHblle ux Oyaet Ha
NNHUK COOPKMN.

OnutenbHocTb Ty noasmXHOM COOPKK onpeaenseTcsa no popmyne

To = np-t,

rae r, — 4Y1Cro NOCTOB Ha COOPOYHON NNHMMK.

Uncno noctoB onpegensdetca  KONMMYECTBOM  COOPOYHBIX M KOHTPOSbHbIX
onepauun, BKoYas NpeaycMoTpeHHbIE pe3epBHbIE MOCThI.

KonuyectBo pabounx, HeobxoaumbiX ANfs  BbINOMHEHUS OAHHOW onepauuu,
yCTaHaBnNMBaeTCAa B 3aBMCMMOCTU OT TPYOOEMKOCTM TEXHOMOMMYECKMX Mepexonos,
BO3MOXXHOCTU WX COBMELLEHUA U yaobCcTBa OAHOBPEMEHHOMO BbINOMHEHMS (B LEnsax
yBA3KM C TeMnom cbopku), a Takke OT Beca W rabaputoB cobupaembix getanen u
y3r10B.

Mpoun3BoanTensLHOCTL COOPOYHOro NocTa onpeaenseTca no opmyne:

Q 1B
o= "
fpe Q — npousBoOMTENBHOCTbL B e€AMHULY BpeMeHW (4acoBasi, CMeHHas),

BblpaXXeHHas B LUTyKax cobupaemblx u3genuin unu yanos; T— paboyee Bpewms, K
KOTOPOMY OTHeCceHa Mpou3BOAMTESIbHOCTbL (Yac, CMeHa), B Yacax unv MuHytax; B —
KonnyecTBo paboumx, 3aHATbIX Ha CcOOpoYyHOM nocTy;t,; —LWTY4YHOE BpeMS,
3aTpadmBaeMoe Ha BbINofHeHWe COOPOYHONM onepauun, B Yacax Unnm MMHyTax.

KoadbpuumeHT 3arpyskn c6opo4HOro nocra NnoTovHoM nuHum K, onpegensercs no
dopmyne:

T
Kp = 7

KoathpmumeHT 3arpyskm nOTOvHOM nuHUKM K, onpefensierca Kak CcpenHsis
apumeTnyeckas KoaPMLUNEHTOB 3arpy3ku BCeX €€ MOCTOB:
Mp
Ko=-——Nk
4= g n
" 1

MoTo4yHas cbopka Kak opraHu3auMoHHasi opma siBMsieTCs rocnoacTBYHOLEN B
MaccoBOM M CEpUMHOM Mpou3BoAcTBax. Bo MHormx cnydyasix nepemMeHHO-MoToYHast
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cbopka C ycnexom MOXeT OblTb MpMMEHeHa Ans NPOU3BOACTB, BbIMYyCKaKOLWMX
NPOAYKLUMNIO CPaBHUTENBHO HEBOMNBbLUNMM CEPUSMN.

K npeumywiectBam NOTOYHOM  COOpKM NO  CpPaBHEHUO C  APYrMu
OopraHmM3aunoHHbIMM  bopmammn  cOOpPKM OTHOCATCA paclumpeHne ¢poHTa pabor,
COKpalleHne MeXomnepauMoHHbIX 3adenoB, cneumanusauusa paboumx MecT wu
onepartopoB, OT KOTOpbIX He TpebyeTca B 3TOM criydae BbICOKOM KBanudukauuu. B
pesynbTate NpUMEHeHNss meToga NoTOYHOW COOpKM ByaeT MMeTb MECTO YMeHbLUeHue
BpeMeHn obopoTta u3genuin B NPOM3BOACTBE, COKpalleHWe He3aBepLUEHHOro
NPOM3BOACTBA, CHWXEHWe TPYOOEMKOCTU COOPOYHbLIX MPOLECCOB B pesynbTaTe uX
andpepeHumaumm 1 nydwen cneumanusauumn paboumx-cébopimkoB. Bmecte ¢ Tem
NPUMEHEHNE MOTOYHOW COOPKN CBA3AHO C BbINOSIHEHWEM OMNpeaenéHHbix TpeboBaHun,
KOTOpble HEe OrpaHM4YMBalOTCA YCTPOMCTBOM KOHBeWepa WM MOTOYHOW COOPOYHOM
NMHWUW, @ pPacnpOCTPaHSOTCA Ha BCe MNpelecTBylomne atanbl NPOU3BOACTBEHHOIO
npouecca.

Mpn NnoToYHOM COOpKE YepTexun cobmpaemoro nsaenust OMKHbl ObiTb 0COBEHHO
TWwaTenbHO OTpaboTaHbl C TOYKM 3PEHUs YY4ETa TEXHONMOIMMYECKMX YCNOBUA NOTOYHOIO
NPOM3BOACTBA M coAepXaTb BCe AaHHble, HeobxoauMble Afs BbIMNOMHEHUs paboT (CM.
CTp. 260 nocTpoeHue COOPOYHLIX Onepauum U TEXHONOrMYeCKUX MpoLeccoB
c6opkmn). [omkHO ObiTb obGecnedeHo  GecnepebonHoe U paBHOMEPHOE,
COOTBETCTBYHOLLEE Temny, MNOCTynneHue Ha cOOpKy B3anMMO3aMeEHSIEMbIX Y3MOB U
aetanen cobnpaemoro nsgenus. Ha nuHum NoTo4HOM COOPKN HE AOMMKHbI UMETb MecTa
cnecapHo-NpuUroHoYHble paboTbl, KOTOPbIE B Cyvasix, 00ycrnoBnMBaeMbIX TEXHONOMMEN
NPOM3BOACTBA, BbINOMHATCA B MexaHuyeckux uexax. [lpu HeobxoanmocTu
NHONBMOYaNbHOW NPUrOHKW AeTaneun TakoBble NOCTynatT Ha COOPKY CnapeHHbIMMU.

MeTogbl MexaHunyeckon o06paboTkM ageTanen MawuH LOSMKHbI obecnevmBaTtb
BbIMOSIHEHNE TEXHOMOIMYECKNX TpeboBaHUM NOTOYHOM COOPKMN /B3aMMO3aMEHSIEMOCTD,
KayecTBO 00paboTaHHbIX MOBEPXHOCTEW, B3aMMHOE pPacnonoXeHne ocen U
NOBEPXHOCTEN AeTanen cobupaemoro nsgenusa ut. n.). B cBoo oyepenb BO3MOXHOCTb
NOCTPOEHUS TEXHOSOrNYECKNX npoueccoB MEXaHN4eCKOM obpaboTkn,
obycrnosnueatowmx cobnogeHne atux TpeboBaHun, MoxeT ObiTb obecneyeHa NULLb
onpenenéHHbIMMU TEXHUYECKMMIN YCNOBUAMWN NPUEMKN 3aroTOBOK AN AeTanen MalluH
(kayecTBO M obpabaTbiBaeMoOCTb Matepmarna, TOMHOCTb (hopM U pa3MepoB, MPUMYCKn
Ha ob6paboTky n ap.).

B coBpeMeHHOM MalIMHOCTPOUTENBHOM MPOU3BOACTBE YPOBEHb MeXaHu3auuu
CcHOpPOYHBbIX NPOLIECCOB KONEBNETCH B LULMPOKOM AMana3oHe:

1. YactnyHaa mMexaHu3auus,, Npu KOTOPOM MEXaHW3UPOBaHHbIE CpeacTBa
NPUMEHSAIOTCA NULWb Ha onpeAdeneHHblX COOPOYHbIX onepaumnsax, a OCHOBHasA Aond
paboT NPOM3BOAMTCS PYYHYHO C MOMOLLIbIO NPOCTENLIErO NHCTPYMEHTA.

2. KomnnekcHasi, unu BCECTOPOHHSAS, MeXaHu3auuA, Koraa BCe OCHOBHble
paboyve onepaumu BbINOMHATCA C MOMOLLB MeXaHU3UPOBAHHbLIX WHCTPYMEHTOB U
npucnocobneHnin

3. YactuyHas aBTOMaTM3aumsl, ecnm 4Yactb paboumx npoueccoB CcOHOPKM
OCYLLIECTBNAETCA C NPUMEHEHMEM aBTOMAaTM3MPOBAHHbBIX CPEACTB, a OCcTanbHas paboTa
BbINOSMHAETCA  onepaTtopamMu-cboplimkaMmm € MOMOLUBKD  MEXaHU3NPOBAHHbIX
WHCTPYMEHTOB U NPUCNOCOBNEHUIA.
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4. KoMmnnekcHasa aBTomaTu3auus, npeacrasnsiowass cobon BbiCLyo opmy
MexaHu3aumm cOOopKKW, BbINOMHAEMas MaluHamu-aBToMatamu nog HabniogeHnem
HeboNbLLOro Konu4yecTea Hanag4MKos

PaccmoTpum camble pacnpocTpaHeHHble onepauun MexaHusaumm

Nekuuna 7

MexaHun3aumsa coopkKu
Tabnuuya 4

Ne | Hau-Hue
n.n

CopgepxaHue onepauumn

1 O6pybka

Pybka meTanna B cnydasax korga obpaboTka Ha CcTaHkax
3aTpyAHUTENbHA UK He LenecoobpasHa

2 OnunoBka

OnunoBka npu cbopke NPoOM3BOAUTCA C LENbH UCOpaBreHns
HeTo4yHoCTEN (POPM pasmMepoB M OTHOCUTENBHOrO PacrofoXeHUs
noBepxHOCTEN conpsaraemblx getanen. Pasnuyatotr cnegywowme
Knaccbl ONUITOBOYHbLIX paboT no KavyecTBY BbINONHEHUS:

a) onunoBKa OMOPHbIX MOBEPXHOCTEN XECTKO COeaUHAEMbIX
aeTanen (NNocKoCcT coeanHeHNa ¢ PyHAaMEeHTHOW paMOW CTaHWH,
NOALMIMHUKOB, CTOEK U T. N );

6) onnnoBka NOBEPXHOCTEN AeTanemn, COeANHSAEMbIX C MSTKON
NPOKaAKoW (KPbILLKK FOKOB, NA30B U T. M.);

B) OMWIoBKa NOBEPXHOCTEN AeTarnen C Lenbio CHATUSA 3ayCeHLEB,
HanMbIBOB, HEPOBHOCTEN U ApYrnx AedeKkToB (oTaerka pblyaros,
pyyeK 1 T. Nn.);

3 LLlaBpoBka

LLlabpoBka npn COOPOYHbLIX paboTax BbIMNOMHAETCA B  Uensax
nonyYeHus:

a) Tpebyemon no ycnosmsm paboTbl TOYHOCTU (POPMbI U pa3mMepoB;
0) NNOTHOro NpuneraHns conpsaraemMbiX NOBEPXHOCTEN (KONNYECTBO
TOYEK KOHTaKTa He MeHee TPEX Ha yvacTke 25x25 mm)

B) repMEeTMYHOCTU COeAMHEHUSA (KONMMYECTBO TOYEK KOHTaKTa He
MeHee NATU Ha yyacTke 25x25 mm).

MeToabl 06paboTkn, npefwecTByowme WwWabpoBke: CTporaHue,
dpesepoBaHMe, TOpLOBOE OOTauMBaHMe AN NOCKOCTEN W
pacTtayvMBaHue Ans OTBEPCTUN.

LLlabpoBKy NpoM3BOAAT MO NAUTaM, 3TariloHaM UK ConpsiraeMbim
aetansm.

4 Mputunpka

MpuTnpoyHble paboThbl, BbINONHAEMble Npu cbopke, NpPon3BOAATCSA
AN OOCTWXKEHUS NMAOTHOrO WM FepMEeTUYHOro  COoeanHEeHUst
conpsiraembix getanen.

MpuTtnpka npomsBoanTCs nactamu mnm abpasmBHbIMM NOPOLLKAMM,
pasBegEHHbIMM CMaYMBalOWMMN Xuakoctamu. Nputéptoble geTtanm
nepen cbopkon TwaTtenbHO NpomMbiBaloTCA. [1punyckn Ha NPUTUPKY
He OomkHbl npeBbiwaTtb 0,01— 0,02 mm.

5 Ob6paboTka
OTBEpCTUMn

CeeprieHne oTBEPCTUI U Hape3aHne pe3bb aMameTpom MeHbLle 5
MM Y KPYMNHbIX AeTanen B TSHKENOM MallMHOCTPOEHUN OBbIYHO Ha
CTaHKax He NPOM3BOANTCS, a BbINOJTHAETCA B COOPOYHOM LiEXE.
PasBépTbiBaHWE B NIMHMIO NPON3BOAUTCSA B LIENAX NOMyYeHns
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COOCHOrIo pacnonoxeHud OTBepCTMVI B HECKOJIbKUX OeTanAax nocrne

nx c6opkm
6 MpombiBKa 1 | [letann, noctynatowwme Ha cbopKy, NoABEPraoTCs NPOMbIBKE U
o4yuncTKa OYMCTKE OT MOCTOPOHHUX YacCTuL, Macna, crnefos oxna)aaroLemn
getanemn XWAKOCTU UM aHTUKOPPO3UINHOM 0OMa3Ku
nepen
cbopkon
7 KoHcepBauu
A

ABTOMaTMU3aLUA COOpPKMU

TpynoeMkocTb CO0POYHbIX PAaboT B MaIMHOCTPOEHUN COCTaBnseT npumepHo 20—
50% oT obwen TpyaoeMKOCTU W3roTOBMEHMA u3genui. Ha mawmnmHOCTpOUTENbHbIX
3aBogax K3 Bcero obbema cbopoyHbix pabor 60-70% cOopo4HbIX oOnepauun
BblNosnHAeTcs BpyyHyo, 20-30% mexaHusupoBaHo u nuvwb 7-10% cocTtaBnsoT
onepauun aBToMaTnU4eckon COOPKM.

M3 mMupoBOro onbiTa WM3BECTHO, YTO aBTOMaTU3auus COOPOYHBLIX MNPOLLECCOB
NOBbILWAET MPOM3BOAUTENBHOCTb M Ka4YeCTBO MPOAYKUMW, yrydllaeT ycrnoBus Tpyaa
paboumnx, cokpalwiaet 4Ymcno paboumx-cbopLimMkoB, NOTPEBHY Nnowaib NOMELLEHWUN
uexa nog cbopky, cebecToMmocTb BbinyckaeMon npogykumun. Moatomy Heobxoaumo
CHMXaTb TPYAOEMKOCTb COOpo4HbIX paboT nytem asTomaTudauuun. COHOpoYHbIE
npoLecchl OTCTalT OT MexaHusauum n astoMmatmsaumm T mexaHu4eckon obpaboTkm
petanen. lNpumeHeHWe ux Manow asToMaTusauuu, Npu KOTOPOW aBTOMAaTU3UPYIOT
OTAeNbHble cOOpOYHbIE onepaumm, NPUBOAUT K 0bBneryeHuo ycnosum tpyga padbouux,
HECKOMbKO ynydllaeT KayecTBO cobMpaemMbiX n3genun, Ho Yncno paboymx-cbopLimkoB
He yMeHbLuaeTcsl. 3HaumT BbIDOpOYHast asToMmaTuaaums gaeT HebonbLlon aPdeKT.

Bbicwen cTyneHblo ABNSETCA KOMMSIEKCHAs aBTOMaTM3aumst BCEX OCHOBHbIX W
BCNoMoraTenbHblX COOPOYHbLIX paboT. [lpM aTOM aBTOMaTM3UPYKOT BCe onepauuu
cbopKkM y3na unu m3gennsa ¢ NPpUMEeHeHneM aBTOMAaTOB UMK NIMHUIA, BbINOMNHAOLWMX ee
6e3 yyactms yenoseka. PyHkuMM paboymx-HanagyMKoB CBOAATCA K HabnoaeHuo 3a
npaBunbHON paboTon yCTPOMCTB, NogHanaake, 3arpy3ke 6yHKepoB getansimu.

Cnabas mexaHumsaumsa u aBTomMaTtm3aums COOPOYHbIX MPOLLECCOB B POCCUNCKOM
MaLUMHOCTPOEHNN  OBbACHAETCS  HeoOXOAMMOCTbIO  BONbLIMX  KanuTamnbHbIX U
oMHAHCOBbIX 3aTpaT Ha TEXHUYECKOE MepeBOOpYKEeHNe NpeanpusaTuin, He4oCTaTOuHON
TEXHOMOMMYHOCTbIO cobupaembIx U3Oenuin, OTCYTCTBUEM TUMOBLIX YCTPOWCTB [AJIS
aBTomaTtmsaummn cbopku, HecTabunbHOCTLIO pa3MepoB cobMpaemMblx geTanen nsgenus.

HeobxoauMo yunTbiBaThb, YTO XOPOLWO cobupaemasi KOHCTPYKUUA M3Aennsa npu
py4HOM cOOpKe MOXET oKa3aTbCsl HEMPUIo4HOM AN ee nepeBoga Ha aBTOMAaTUYECKYHO.
Hanpumep, cbopka COBpeMEHHbIX ra3oTypOuHHbBIX ABUratenen u3-3a CIroXHOCTU
KOHCTPYKUMN, OBONbLIOA HOMEHKNATypbl cobupaeMbix JdeTanen Ha COBPEMEHHOM
YypOBHe TexHorormdeckoro obopygoBaHnsa He MoxeT bbITb aBTOMaTU3NpOBaHa.

Mpy npoekTMpoBaHMM aBTOMATU3NPOBAHHLIX NPOLECCOB COOPKU AOMKHbI ObITb
pa3paboTaHbl TUNOBbIE YCTPOMCTBA ONpeaerieHHOro HasHa4yeHusl, N3 KOTOPbIX MOXHO
KOMMOHOBaTb pasfnuyHble asToMatbl W nuvHMKM. B 3TOoM cnyyae 3HaunTenbHO
COKpalwaTca TPYAOEMKOCTb WM CTOMMOCTb aBTOMATU3MPOBAHHbIX  COOPOYHBIX
YCTPOWCTB N YMEHbLLAKTCHA CPOKM UX BHEAPEHMS Ha 3aBoAaXx.
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UTtobbl ycnewHo aBToOMaTU3MpPOBaTb CEPUNHOE NPOM3BOACTBO, HEOOGXO04MMO
paspabotatb nepeHanaxvBaemble COOPOYHbIE aBTOMATbl C PasfMYHbIMU CUCTEMaMK
NPOrpaMMHOro ynpasneHusi. 3To, B CBOK o4vepedb, TpebyeT udydeHnss HageKHoOCTU U
0TKa30B B paboTe aBTOMaTn4eckoro cbopovHoro obopyaoBaHmns Ha NpeanpuaTusx, rae
OHO YXXe UCMONb3YyeTCH, 1 ONbiTa HACTPOMKN aBTOMATU3NPOBAHHbIX YCTPOWCTB.

B maccoBom npousBogctBe TI1 cOOpkM OCHOBaHbl Ha NPUHLMMIE MNOLBUXHO-
NOTOYHOM OpraHusaumu, npegycMmaTpuBatoLLEen:

* pasgeneHue Bcero Tl cbopku Ha psag nocrnefoBaTenbHO BbIMNOMHAEMbIX MO
BPEMEHU N BbICTPOEHHbIX B MPOCTPAHCTBE COOPOYHbLIX Onepaumi, oCyLLeCTBASEMbIX B
onpeneneHHoM KkomMmnnekce cbopoyHbIx paboT onepaTopammu-coopLUnKamu;

* MPUMEHEHNE cneumnarnbHbIX TPAHCMOPTHLIX YCTPOMUCTB ANA NepeMeLLeHus
cobnpaembix y3noB Mexay cOOpPOYHbIMM YyCTponcTBamMu M obecneyvyeHms 3agaHHOro
Temna cbopku;

* MPMMEHEHNE crneumanbHbliX TPAHCMNOPTHbLIX YCTPOMCTB ANA nodayn getanen u
y3I10B K rMaBHOMY COOPOYHOMY KOHBENepy Ans cbopkm nagenuin;

*  NCMNOMb30BaHWE CcneumanbHOr0 U YHUMPUUMPOBAHHOIO MWHCTPyMEHTa W
npucnocobneHun onsa mexaHnsaumm n asTomaTnsaumm npowecca;

* MexaHudeckylo obpaboTky pgetanenm wun CcOOpKy y3noB um3genuin B
MEXaHOCOOPOUHbIX Lexax.

Jlekuun 8
MeToabl COOPKM rMAPONPUBOAOB U UX 3NIEMEHTOB: NOJIHOMN
B3auMoO3aMeHAeMOCTU, COopKa C rpynnoBoun
B3aMMO3aMeHAeMOCTbI0, MeTo4 KOMMNeHcaTopa, meto

noaABMXXHOINO KOMneHcaTopa.

TEXHOJIOTUYECKUE CXEMbI CBOPKWU onpegensioT cogepxaHue Tex
onepauun n NPUEMOB, KOTOPblE HE ABCTBYIOT HEMOCPEACTBEHHO M3 CXEMbl COOPOYHbIX
9NeMEHTOB n3genus.

TexHonornveckune cxembl cbopkn NOCT 23887-79 (Tak e Kak N CXxeMbl COOPOYHbIX
9NIEMEHTOB M34eNnuin) MoryT ObiTb MOCTPOEHbI Pa3BEPHYTHIMU U YKPYMHEHHBIMU B
3aBUCMMOCTU OT CMOXHOCTM cobupaemoro wusgenusa. [na crnoxHoro wsgenus
uenecoobpasHee CTPOUTb YKPYMHEHHYK TEXHOMOMMYECKYH cxemMy cOopku uagenus,
COOTBETCTBYHOLWYO 00wen ero cbopke, M TEXHOMNOrMYeckme Cxembl COOpPKWU Yy3noB,
COOTBETCTBYHOLWME Y3r10BOM cbopke. [oCTpoeHne TEXHONOMMYECKNX CXEM MOKa3aHo Ha
dowur. 107.

TexHonorndyeckasa cxema cbopkn, obecneunBass HarnggHoe un3obpaxeHue
cbopoyHoro npouecca, ABNSETCA OOHUM W3 OCHOBHbIX [OKYMEHTOB, (PUKCUPYIOLLMX
TexHonornyeckmmn npouecc cbopkn. TexHonornyeckne cxembl COOPKN NErko YmTaroTCs,
6e3 3aTpyaHEeHUN yBA3bIBAOTCS CO COOPOYHBIMU YepTexamu U Opyron AOKyMeHTaunen
TEXHOMNOrMYecknx npoueccoB CcOOPKM, HarnagHoO w3obpakatoT BCH  COBOKYMHOCTb
TEXHOMOMMYECKMX onepauun, sBnAsACb, TakMMm obpas3om, yaobHbIM onepaTUBHbIM
OOKYMEHTOM, OTpaXkatloLnM BCe OCHOBHbIE 3areMeHTbl COOpOYHOro npouecca.
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PucyHok 3. TexHonornyeckasi cxema c60pku CTaHMHbI TOKApPHO-PEBOSIbBEPHOMO
CTaHKa.

TexHonornyeckne cxembl COOPKM CNOCOBCTBYIOT TaKXKe aHanuady KOHCTPYKUMK C
TEXHOSIOrMYECKON TOYKM 3PEHUA W BHECEHUIO B HUX WU3MEHEHUM, YNpPOLLAoLmNX
cBbOpOYHbIN NpoLecc.

TexHonornyeckme cxembl COOPKM LenecoobpasHO COCTaBnsATb BO BCEX Crydasx
He3aBMCMMO OT Tuna NPOM3BOACTBA, TaK Kak OHM CNocoOCTBYHOT AudepeHumaumnm
npoueccoB COOPKM 3HAYMTENbHO COKpaLLALWEN ANUTENbHOCTb MPOM3BOACTBEHHOMO
Lukna.

B psge cnyvaeB cbopka HeEKOTOpbIX Y3MOB MalMHbl (06bIMHO  nogrpynmn)
BbINOSIHAETCA B npouecce MexaHunyeckonm obpaboTtkn. B aTux cnydasx obpaboTaHHbIe
AeTann COeauHSIITCA B Yyanbl, KOTOpble 3aTeM MoaBeprarTca farnbHeuwen me-
XaHudeckon obpaboTke. Hanpumep, cBapHas KOHCTPYKLUMSl, COCTaBfeHHasi wu3
oTAenbHbIX paHee 0bpaboTaHHbIX AeTanen, nogsepraeTcs Nocne CBapku Ton UnNu MHON
0bpaboTke Ha MeTannopexyLwmnx cTaHkax; BHYTPEHHNE NMOBEPXHOCTU BTYNOK, KOney u
T. N. getanen nocrne ux 3anpeccoBKWM MNOABEPralTcs AanbHenwen MeXaHU4YeCcKomn
obpaboTtke, wucxogs oOT ©0a3 oxBaTbiBawWMX Agetanen. Heobxogmmoctb K
uenecoobpasHOCTb BbIMNOMHEHMS YacTu 06wero c6OpOYHOro npoLecca B MeEXaHNYECKMX

Lexax BeCbMa HarnsgHO BbISICHAETCS MNPUM  COCTABMEHMM TEXHOJTOTMYECKUX CXEM
cbopkum.

NMocTpoeHue c60pPOUYHbLIX onepaumn U TEXHONMOrMYeCKMX NpoLeccoB
c6opku
MCXOﬂ,HbIMVI OaHHbIMW ONA NPOEKTUPOBAHNA TEXHOJION’M4YeCKNX npoueccoB C60pKVI
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ABNAKTCA COOPOYHBIA YEPTEXK, TEXHUYECKME YCMNOBUA NPUEMKA U3Lenua u pasmep
NPOrpaMmMHOro 3agaHus.

Pa3paboTky TexHOomnormyeckoro npouecca COOPKU. HaYMHAT C  U3y4YyeHus
KOHCTpYKUMn cobupaemoro obbekTa, ycrioBun ero paboTbl U TEXHUHECKUX YCITOBUN €ro
NPpUEMKN. N3yyeHne KOHCTpyKumm uenecoobpasHO COBMeLLaTb C TEXHOMOrMYeCcKUm
KOHTposieM cOOpOYHOro yeprexa.

COBOopOoYHbIN YEPTEXK OOMMKEH coaepXaTb AaHHble, Heobxoanmble, NS BbINOSHEHNS
cbopkn, a MMeHHo: 1) npoekumm n paspesbl, obecrnedmaroline MOMIHOE OCBOEHME
KOHCTPYKUMN-U3OEeNns; 2) HOMepa AeTanen U ys3nos, COCTaBnsWMX cobupaemoe
nsgenuve, a Takke cneuudukauuioo 3TUX getanen u yanos; 3) pasmMepbl, KOTopble
Heobxogmmo cobniogatb npu cbopke; ocTanbHble pa3mepbl Ha COOPOYHbBIX YepTexax
00bIYHO He yKa3blBaloTCA, YTOObI HE 3aTEMHATb YepTexa 1 He 3aTpyaHATb ero YTeHue;
4) 3a30pbl, KOTOpble OOMKHbI ObITb cobnogeHbl npu cbopke; 5) Bec msgenus; 6)
TEXHUYECKME yCrnoBusi COOpKM.

He orpaHnynBasicb u3y4yeHMeM TOSNbKO COOPOYHOro 4epTexa, Heobxoaumo
03HaKOMUTBLCA Takke C pabounmu yvepTexamu OeTanen, Bxoaswux B cobupaembin
00beKT, C Uenbl BbISCHEHUA XapakTepa OOMOMHUTENbHbIX paboT, KoTopble
Heobxogmmo ByaeT nponsBecTu nNpu cbopke

N3yyeHne cobupaemoro usgenus unu ysna 3aBepluaeTcsl COCTaBIEHNEM CXEMbI
cOOpOYHbIX 3NEMEHTOB, KOTOpash onpeaenseT MX B3aWMHYK CBS3b W MNoKasbiBaeT
NOPSIAOK KOMMNIIEKTOBAHMSA OTAENbHbIX Y3I0B U LEenoro n3genusi.

Mpu paspaboTke TEXHOMNONMYECKOro nmnpouecca COOPKM  OOMKHblI  ObITb
npeaycMOTpeHbl  HeOBXoauMble  MPUTOHOYHbIE  paboTbl M COOTBETCTBYHOLLEE
obopynoBaHue ansi X BbIMOSIHEHUS.

Mpn ycTaHOBNEHWW nocnegoBaTenbHOCTM onepauuni  cbopkn  Heobxogumo
PYKOBOLCTBOBATbCA Crieaylowmmmn coobpaxeHuamn: 1) npeallecTBylolme onepaumm
He [OOJMKHbl 3aTPyOHATb BbIMNOSMIHEHME MOCreayrwWmx onepauun; 2) npu NOTOYHOW
cbopke pasbuBka npouecca Ha onepaumm OUKTyeTcs TeMnoMm cOopku, NPUYEM Bpems,
3aTpadMBaeMoOe Ha BbINOSIHEHNE KaXOon onepauuun, AOSMKHO ObiTb MPUMEPHO pPaBHO
UM KpaTtHo Temny; 3) Mocre BbINONHEHUS onepauun, MNpu KOTOPbIX UMeeTcs
BEPOATHOCTb MONyyYeHus cbopoyHoro bpaka, a Takke nocne onepauuin, BKAOYAKLWNX
perynmpoBKy, HeobxoaMm oba3aTenbHbIN KOHTPOSb.

Pa3BépHyTble cxeMbl COOPOYHBIX ANIEMEHTOB LieNecoobpasHo COCTaBNATb TOSMbKO
Ans NpocTbiX u3genun. B uenax ynpoweHnsa Kak MOCTPOEHUsI caMUX CXEM, Tak WU
pa3paboTkM TEXHONOrMYECKNX NpoLeccoB cOOpKM cnenyeT cocTaBnaTb Anga donee mnu
MEHee CINOXHbIX M3OeNUA YKPYNHEHHbIE CXeMbl COOPOYHBIX 3NEMEHTOB U3Oenun u
Y3r10B.

CHabxasa B cnyyae HeobXxoaMMOCTM CXeMbl COOPOYHLIX IMIEMEHTOB HaaMMCAMMU,
coaepxallummMm ykasaHusa o 4OMNOSTHUTENbHbLIX paboTax, HeobXoAMMbIX AS1S BbINOSTHEHUS
CcOOpPKN N HE BbITEKAIOLLNX HEMOCPEACTBEHHO U3 3TUX CXEM.

[Monb3ysCcb TEXHOMOMMYECKON CXemon COOpKM, 3anucbiBaloT B NocneaoBaTenbHOM
nopsgke Becb npouecc cbopku no nepexogam, MNOHMMAs No4  KaabiM
TEXHOMOMMYECKMM MepexoaomM COOPOYHYHD, MPUFOHOYHYKD WKW Kakyko-nmbo gonon-
HUTENbHY0 paboTy, OTHOCALLYIOCA TOMbKO K OAHOMY OMNpeaesi€HHOMY COEOUHEHWIO U
BbINOSIHAEMYKO MOCPEACTBOM OOHOMO M TOrO e WHCTpyMeHTa (HEeM3MEHHOCTb
COEANHEHNSI U MHCTPYMEHTA).
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B ycnoBuax noTtoyHoM cOOpKM nocnepoBaTtenbHble nepexonbl 00beanHATCS B
onepauunm C TakMM pacyeTom, 4YTobbl CymMma oOnepaTuBHbIX BPEMEH NEpPexonos,
BKIMIOYEHHbBIX B OMNEpaumio U BbINOJSTHAEMbIX KaxabiM paboumm, npubnmxkanacb no
BO3MOXHOCTU K 4ENCTBUTENBHOMY TeMNy COOPKN.

lMocTpoeHne cOopOoYHbIX onepaumi MoOXeT OblTb OCYLLLEeCTBNEHO NMMBO NO NPUHLMMNY
andepeHumauumn, nmbo no NPUHUMMIY KOHUEHTpauuu, npuv 3TOM Ons NOCTPOEHUS
pasfiMyHbIX onepauui O4HOrO U TOro Xe TEXHOMOrM4YecKoro npouecca MoryT ObiTb
npuMeHeHbl 06a npuHumMna.

Mpw noCcTpoeHun onepauum No NpMHUMNY andepeHumauum Takosas npegcrasnsaeT
cobor TONbKO OOMH TEXHOJOrMYECKU nepexod. Takoe NOoCTPOEHUEe BO3MOXHO TOSbKO
npy nNoToyHoM cBopke W nuMWwb B TOM Crydae, Korga onepaTMBHOE BpeMs
TEXHOMOrMYeckoro nepexoga npubM3nTENbHO paBHO LEWCTBUTENbHOMY TeMMy
cbopkn. Bo Bcex ocTanbHbIX Criydyasx Kak npu NOABWMXKHOW, Tak M NpU CTauMoHapHOW
cbopke nMOCTpoeHne onepaunn OasnpyeTca Ha nNpuHUMNE KOHUEeHTpauum, T. e.
COBMELLEHMMN HECKOSbKMX NEPEXOAOB B OAHY onepauunto. Mpn aToM nmeeT MecTo nndo
nocnegosaTenobHoe, nMbo napannenbHoe, nNMBo napannenbHO-NocrneaoBaTesibHoe
BbIMOSIHEHNE TEXHONOMMYECKMX NEPEXOA0B, COCTABNAIOLMNX ONepauuio.

Tabnuua 5.Knaccudmkaums c6opoyHbIX onepawlmmn ¢ ykazaHmeM yCrnoBum nx
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3 o g © o S =
O < 8 = s 5 2 s oo £ 3
S 2= 5 s <32 2 T3 2 5 X 35 s
C| 2 3| oI S 3 = 5 < a Be) x 290 E o
= T | O ® Q © = <] = O 5 3o
ol E o C O O o o s < O g O O = (0] - O
Q@ C s C & C S E X = o 2 = © s @
= O 5 O o ©O o O s s S S aoaT kO
= I & © I C g T o T o o © E
S z 2 g g & To Q232733
C [+2] o o g +~
= O m o
a BbinonHeH | JTtoGbie Cbopka no | Tonbko OnepatumBHOE
ne o4HOro | pasmepsbl u NPUYHUMNY | NOTOYHAs | Bpems
S TexHornoru | nobas nonHown cbopka nepexoga
> 3 4YecKoro KOHCTPYKUMSA | Unn JOIMKHO ObITb
1 s = nepexoga | M3genus N | orpaHnYeH npuonuanTens
z qé y3na HOW HO pPaBHO
S @ B3aMMo3a Temny
o g MeHsAeMocC BbINycKa
C o ™
Krnc Mocnepos | JlioGble JTobbie JTiobble Cymma
atenbHoe | pa3mepsbl 1 BUAbI opraHusa | onepaTuBHbIX
BbINONHEH | ntobas cbopku LMOHHbIE | BPpEMEH
ne OByx KOHCTpPYKLMSA dopmbl nepexoaos,
nnm n3genvs unu cbopkm COCTaBISAOLLN
2 > % HecKornbku | yana X onepauuio,
S X He OO0JTKHO
Ik TEXHOMNorn npeBblWaTb
S o YeCcKnx Temn npu
o3 nepexonos NOTOYHOW
C = cbopke
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KMP < Mapannen | KoHcTpykumn | JTiobble JTobble OnepaTtmnBHoe
= bHOE N pasmMepbl BUAbI opraHusa | Bpems
g BbIMOMHEH | M3aenust unn | coopkm LMOHHBbIE | KaXOoro mn3
z ne OByx y3na OOSDKHbI dopmbl nepexoaos,
=) nnu obecneyunTb cbopku cocTaBnAwLWM
S HECKOITbKM | BO3MO>XHOCTb X onepaumtio,
> X O HOBPEMEH HeOoIMKHbI
s TEXHONOMY | HOro npeBbIWaThb
I YecKnx BbINOSTHEHUS Temna npu
= nepexogos | pabot NOTOYHOWN
o HECKONbKUMM cbopke
- copLUMKaMm

KM Mapannen | KoHcTpykumn | JTiobble JTobble Cymma
< bHO- N pasmMepbl BUAbI opraHusa | onepaTuBHbIX
= nocrniegoBa | u3genust unn | coopkm LUVOHHbIE | BpEMEH
g TenbHoe y3na OOJSDKHbI dopMmbl nepexoaos,
z BbINONHEH | obecnevnTb cbopkm BbINOMNHAEMbIX
= ne Tpex BO3MOXHOCTb nocnepgosaTten
o nnm OQHOBPEMEH bHO, HE
> HECKOITbKM | HOTO JOIMKHa
s X BbINONTHEHUS npesbiaTh
z TexHonorn | pabot OEeNCTBUTENbH
= YeCcKnx HEeCKOJTbKUMMU oro Temna npwu
o nepexogos | cbopymkamm NOTOYHOM
C cbopke

Mpu nocTpoeHnn cOOPOYHbLIX oOnepauun AOns NoToOYHOM CcOOpKM B  Lensax

HanbonbLuero NPUBMXEHUS HOPMbl BPEMEHU K Temny COOPKM MOXHO perynvposaTb
BpeMs onepaTMBHON paboTbl NyTEM NepeHoca HEKOTOPbIX TEXHONOMMYECKMX NepexoaoB
N3 OQHOW onepaumn B ApYryro, npuyeM He 06s3aTenbHO B CMEXHYI, €CNN, KOHEYHO,
9TO He HapyLaeT Heob6X04MMOW TEXHONOMMYECKOW NOCNenoBaTeNbHOCTN COOPKN.

PacunenunB, Takum obpasom, npouecc cOOpKM Ha onepauuu, B COOTBETCTBUU C
OENCTBUTENBbHBIM TemMnoM cOOpKM oOnpegensitoT HOPMbl BPEMEHU Ha COOPOYHbIE
onepauun nNyTéM HAYUCNEHNs Ha oOnepaTMBHOE BpeMs BpPEMEHU OBCnyxuBaHUA
paboyero nocra n BpeMeHU NepepbiBOB. 3aTeM OonpeaensalT BpeMs TEXHONOMMYeCcKu
HensbeXHbIX NPOCTOEB, KaK Pa3HOCTb MEXAy TEMNOM U BpEMEHeM, 3aTpavymMBaeMbliM Ha
BbINOSIHEHNE COOPOYHOM onepaLumu.

KonunyectBo paboumx ycTaHaBnNMBaeTCHA B COOTBETCTBUW C MOCTPOEHWEM KaXOow
onepauuu.

OCHOBHbIMM HanpaBneHUsIMN AN NOBbILWEHWUS NPOU3BOANTENBHOCTM Npu cbopke
cnegyeTt cuyuTaTb MexaHu3auuvio U aBToMatmsaumio cOopouHbix paboT, npumMeHeHue
paboymx U KOHTPOSbHbIX NPUCNOCOBEHMI, COKPaLLEHNE TEXHONOrMYeckn Hen3bexxHbix
NPOCTOEB MNpW KOHBEWEpPHOM CcOOpKe MNyTEM COOTBETCTBYHOLLEro pacnpeaeneHuns
TEXHOMNOrMYecKnx NepexoaoB no onepauusam.

Pa3paboTaHHbI TEXHOMOrMYECKMIA npouecc cOOopku, npeacTaBnsaowmn cobon
COBOKYMHOCTb onepauumn, (ukcupyeTcsa B Buae onpeaesi€HHbIX JOKYMEHTOB.

K DOKyMeHTauMM TeXHOMOorMyeckux npoueccoB COOPKM OTHOCATCS: a) COOpOYHbIE
yepTtexun; ©0) TexHomnornyeckme cxembl cOOpkW; B) COOPOYHbIE OMNEPALUNOHHbIE W
WHCTPYKUNOHHbIE KapTbl; ) HOPMUPOBOYHbIE KapTbl; 4) NOACHUTENbHbIE 3ANNCKMN.
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Tpydoémkocmb cbOpOYHO20 ripoyecca, onpeagenseMas kKak CyMma HOpM BpeMeHuU
no onepaumsam, sIBNSieTCA OCHOBHbIM abCOMOTHOM MoOKasaTenem, XapakTepusyrLum
npouecc cOopKM.

Jlekumnn 9
OCcoOb6EeHHOCTUN TeEXHONMOrMU COOPKN; TEXHNYECKUN KOHTPOIb

AeTtanen n cobpaHHbIX y3n0B.

Co6opka ruaponpuBoaa U rmapocuTeMsbl

C6opka rmgponpuBoAOB M MMAPOCUCTEM OOIDKHA BbINOMHATLCA B COOTBETCTBUM C
TpeboBanuamm NOCT 17411.

Mepen cbopkon getanu OOMKHbl ObiTb MPOMBITHI XXMAOKOCTLIO, obecneunBaroLen
yAaneHne NOCTOPOHHMX YacTuL, N 3arpsi3HEHWUIA.

[eTtann BHyTpeHHero Habopa nepen COOPKOW AOSMKHbI OblTb MOKPbLITbI TOHKMM
cnoem 4mncTon paboyen XKngKkocTu.

LLITOKN, NOpLUHK, KNanaHbl, 30fI0THUKA 1 T. N. O YCTAHOBKN YNOTHUTENBHbIX KONeL,
N MaHXeT OOMKHbl CBOBOAHO NepemeLaTbCs B UMAMHAPE UM KOpryce Ha BCK OSIMHY
CBOEro xoAa.

YcTaHoBKa YNMOTHUTENbHbBIX KOMeu, M 3alMTHbIX LWanbd B HapyXHble KaHaBKu
OOSDKHA  OCYLLECTBMIATLCA  WHCTPYMEHTOM, WCKMIOYAKWMM  UX NOBpPEXAEHne U
CKpy4YMBaHue.

lMocne cbopkn BHyTpeHHME MOSIOCTU rmaponpmBoda ANs ANUTENbHOMO XpaHeHus
OOIMKHbI  OblTb 3anofiHeHbl paboyven XMOKOCTbIO U 3aKPbITbl  TEXHONOMMYECKMMM
3arnywkamu.

KomnnekTtytowme cbopoyHble eanHuLbl U getann rmapocmucTemMbl, NOCTyNaroLWwme Ha
cbOpKy, AOMKHbI COOTBETCTBOBATL TPeOOBaHMAM CTaHAAPTOB, TEXHUYECKMUX YCITOBUN 1
yepTexam Ha KOHKPETHYH MaLUuHY.

OnemMeHTbl rmgponpueoaa (Hacochl, rMaPOMOTOPbI, TMAPOUUITMHAPLI U AP.) OOMKHbI
ObITb pasrpykeHbl OT wM3rMbarowmx YCUNUIW, BO3HUKAKOLWMX MpUM  IKCnnyataumm u
MOHTaxe Wu3-3a gedopmaumm HeCcyLmMx MeTannOKOHCTPYKUMA, Bubpaumum n Jpyrmx
¢aKkTopOoB.

Mpn ycTaHOBKE HACOCOB W rMAPOMOTOPOB HEOOXOOMMO cneauTb 3a TeMm, YToObl
narmbatoLiasl Harpyska Ha ux Barbl He npeBbllana AonyCTUMY0 BENUYNHY, YKa3aHHYHo
B AOKYMEHTaLMM Ha HUX.

Cbopka rmgpocucTeM OOSMKHA UCKNOYaTh nonagaHve B Hee abpasvBHOWM Mbin U
OPpYrux 3arpsa3HeHun.

3arnywku oT NPUCoeaMHUTENbHBbIX OTBEPCTUN 3NEMEHTOB MMAPOCUCTEMbI LOMKHbI
CHMMAaTbCHA HEMOCPEACTBEHHO nepen X MOHTaXOM.

OnemMeHTbl MOopPOCUCTEMBbI C  3ayCeHUuaMm Ha MPUCOEAMHUTESbHBIX KPOMKaXx
OOIKHbI 6bITb BO3BpaLLEHbl HA 4OPabOoTKY.

CoepnuHeHna TpybonpoBoAOB OOMKHbI oTBeYaTb TpeboBaHMAM rocygapCTBEHHbIX
CTaHOapPTOB, TEXHNYECKUM YCOBUAM M TpeboBaHMSAM paboumx YepTexen.

C6opoyHble eamHuubl 1 geTtanu TpybonpoBoaoB AOMKHbI OTBeYaTb TpeboBaHMAM
FOCT 22790, TOCT 22826, ecnv B KOHCTPYKTOPCKOW [OOKYMEHTaLuuu OTCYTCTBYIOT
apyrue TpeboBaHus.
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MoHTax TpybonpoBOOOB IMOPOCUCTEMbI AOSMKEH Mpou3BoanTbCA 6e3  ynpyrmux
aedopmauunn ¢ MCNonb3oBaHNEM KOMMEHCATOPOB, NPenyCMOTPEHHbIX B TEXHUYECKOM
OOKyMeHTauuu.

B rpynnoBbix npoBogkax TpybonpoBOAOB, NMPOXOAALMX Yepe3 obLine KOnogkw,
Mexay napannenbHbiMy TpybonpoBogamun OosmkHbl O6bITe 3a30pbl, NpegoTBpaLLatoLme
COMPUKOCHOBEHME TPyBOoNpoBOLOB.

Mexagy  Tpybonposogamu n KOHCTPYKUMEN  OOJDKEH OblTb  3a30p,
npenoTBpaLLaoLLmMii CONPUKOCHOBEHME TPYDOONPOBOAOB C KOHCTPYKLMEN.

Ons onuHHbIX TPY6ONpoBOAOB B 30HAX, rae rpynna TpybonpoBoaoB neperndaertcs
WNM noBopayMBaeT MNpU MNPOXOAEe OKOMO OCTPbIX KPOMOK KOHCTPYKLUUM WM OKOMO
NOABWMXXHBIX 3NEMEHTOB, a Takke nNpW Mpoxode 4Yepes3 OTBepCTUs, Heobxoanmmo
npeaycMoTpeTb 3a30pbl, UCKMOYatoLWwme ConpuKoCcHOBEHE TPyOONpOBOAOB.

TpyGonpoBoabl [[OMKHbI ObiTb HAAEXHO 3aKkpenneHbl B MNPeayCMOTPEHHbIX
KOHCTPYKTOPCKOM [OOKyMeHTauuen mectax. [Ana kpenneHus cnegyet MPUMEHATb
AeTanu, ykasaHHble B KOHCTPYKTOPCKON AokymeHTauuun, unm getanm no FOCT 17019.

Mpn ycTaHOBKE pyKaBOB He [OMyCKalTCA WX pe3kne neperndbl. MuHumarnbHoO
AOonyCTUMbIe paanycbl nepernbosB OOMMKHbI MPUMEHATLCS NO HOPMATUBHO-TEXHUYECKOWN
N KOHCTPYKTOPCKOW AOKYMEHTaLNN.

[Mpn B3aMMHOM NepeMeLLEeHM YacTen MaLLVHbl OMKHO BbiTb UCKITIOYEHO KacaHue,
TpeHue 1 3afeBaHne pyKaBoB O NOABWXKHbBIE U HENOABWXKHbIE 3NTIEMEHTbI KOHCTPYKLUM.

Mpn npoknagke pykaBoB Ha HanNpPaBNAOLWMX POSMKaxX SOMKHO OblTb MCKMOYEHO X
BbliNagaHne 13 py4ybLes.

Pabouas XMAOKOCTb, NpeaHasHavyeHHas ANnA 3anuBKM B MMOPOCUCTEMY, LOSHKHA
HaxoOMTbCA B WHBEHTApHOM onnoMbupoBaHHOW Tape, AOfmkHa ObiTb cHabxeHa
nacnopTom n cepTugmnkaTtom 1 COOTBETCTBOBATL Knaccy Ynctotbl no FOCT 17216.

Ecnn Takaa paboyvas XWOKOCTb OTCYTCTBYET, B TIMOpOCUCTEMY paspeluaeTcs
3anuMBaTb  MacnopTM3UpoBaHHy  paboyytd  XKuakocTb M3  obwen Tapbl C
npegBaputensHon dunbTpaunen u MNpOBEPKOM €ee Ha COOTBEeTCTBME CTaHOapTy.
3anueky cnegyet MNpou3BOAUTb Yepe3 TEXHONOrMYecKnin (UNbLTP C  TOHKOCTbIO
PunbTpaummn 10-25 MKM.

Mocne cbopku pomkHa ObiTb npousBegeHa obuwas NpomMbiBKA MAPOCUCTEMbI
paboyen XMOKOCTbH (C MOMOLLbLIO KOMbLEBaHUS ONpederieHHbIX MarucTpanen) B
TeyeHne 3—5 MuH. BenuumHa pacxoga [OO0SKHa MPUHUMATLCH MO KOHCTPYKTOPCKOM
OOKYMEHTaLuMW.

Mo wmepe 3anonHeHus OTAENbHbIX YacTerh [MAPOCUCTEMbI  OOSMKHO  ObiTb
obecneyeHo OTCyTCTBME BO3gyxa B y3nax cuctembl. CTpaBnvBaHue Bo3gyxa AOSMKHO
NpOM3BOAMTLCA OO0 Tex nop, MoKa >KWUOKOCTb MOWMAEeT poBHOW cTpyen 6e3
neHoobpasoBaHua. B  Heobxogumbix criydasx OOMKHbl  OblTb  YCTAHOBEHbI
TEXHOMOrMYeckne 3arnylwku B MecTax MNOACOEAMHEHWM K  OPYrMM  4acTam
rMapoCUCTEMBI.

COopoyHbIe npucnocooneHus

YHuBepcanbHbie NpucnocoorieHns
YHuBepcarnbHble COOPOYHbLIE MPUCNIOCOBNEHNST NPUMEHSIIOTCS NPEUMYLLECTBEHHO
B YCINOBUSIX UHAMBMAYANbHOMO NPOM3BOACTBA.
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lMnumsi (pucyHok 4). ONs yCcTaHOBKM M COOPKM MalUMH WNW OTOENbHbIX Y3MNOB
npuMeHsoTCA NnnTbl. OHU BBLINOMHAITCA M3 YyryHa ¢ obpaboTaHHOW rnagkon unu
cHabxéHHon T-06pasHbiMM Naszamy NOBEPXHOCTbIO. [MpumeHeHne nnut obecneuvnsaeT
NPOBEPKY B3aMMHOrO pacrorioxeHns cobvpaeMblx AeTanen y3noB, a Takke
npoBedeHVe psga Takux BCrioMoraTtenbHbiX paboT, kak pasmeTka, npegsapuTenbHoe
KpenneHue getaneu n ap.

YCTaHOBKY NAWUT NPOM3BOAAT Ha MOy UMW Ha cneumanbHbIX NOACTaBKax.

B c60poYHbIX Lexax TSHKENOro MalMHOCTPOEHMS MPUMEHSIOT NNNUTbI, COCTOSALLME
M3 OTAenbHbIX MNYCTOTEMbIX CEKUMn CcOo ckpennswowmmmn pébpamn. BepxHas ux
NOBEPXHOCTb CHabxeHa M-obpasHbiMK Nasamu, MayLwmMm B OOHOM UNW OBYX B3aUMHO
nepneHanKynspHbIX HanpasreHnsax. OTW NNUTbl yCTaHaBAMBalOT OObIMHO Ha YypOBHE
nona.

PucyHok 4. TnuTbl MOHTaXHbIE.

CmpybyuHbI(pucyHoK 5) cnyxaT Ansi BPEMEHHOIO CKpenneHnsa getanen n yanos
cobuvpaembIx MaLLVH, a Takke AN BbINOMHEHUSA HEKOTOPbIX BCMOMOraTenbHbIX paboT
(npaBka, 3anpeccoBKa, pacnpeccoBka u T.4).
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PucyHok 5. CTpybuumHbI

Homkpamsi (pucyHok 6) cnyxat Onsi BbIBEPKM 1 NoaaepXKku rpoMo3akux aetanen.

PucyHok 6. [lomkpaTbl

BcriomozamernbHbie yempoticmea. K uncny TakoBbIX OTHOCATCA: 1)
MeTannmyeckme unum AepeBsiHHbIE NOAKMAAKN U KIUMHbS, CnyXalue Ansi YCTaHOBKU U
BbIBEPKWN coObMpaeMbix geTanen; 2) BAHTOBbIE NPUXBaTbl, NPUMEHSIIOLLNECH ANS
KpenneHus cobnpaemblx geTanen Kk nnutam n 6ankam; 3) yctporcTea ans
packnaablBaHMs NOArOTOBMEHHbIX K cOopke AeTanen (aepeBsiHHblE BpyCbs, JOCKH,
KO31bl).

Ycmpoticmea 0ns nodvéma u nepemeweHUss 0emarsel u y3108 npu cbopke. Ons
noabémMa n nepemMeLLeHns TPOMO3AKUX U THXENbIX AeTanen n y3nos npu
cTaumoHapHON cbopke B KayecTBe NOABEMHO-TPAHCNOPTHBLIX YCTPONCTB NPUMEHSIIOT
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6roKu, Tanu, anekTpoTanu (pUCyHok 8) (NoaBeLLEHHbIE HEMOABUXHO U
nepemMeLlaemble N0 MOHOPENbCY), MHEBMATUYECKNE NOABEMHMKN, NOBOPOTHbIE UMK
MOCTOBbIE KpaHbl. 3axBaT geTanen 3TMMn yCTPONCTBaMM OCYLLIECTBIISIETCA: a)
nocpeacTBOM Lienen, KaHaTOB M CTPOMOB, MPUMEHSSt 0OblYHbIE TakenaXkHble Npuémel; 6)
HenocpeacTBEHHO KPIOKOM 3a BbICTynatwLme n yagobHble Ana 3axsaTa Mecra nunm
pambl; B) NOCPEACTBOM crneunanbHbIX 3axBaTos.

Mpu noaswxHoOM cbopke n3genus nepemMeLlaroT UM HenocpeacTBEHHO No
poribraHy (PUCYHOK 7), CKNU3y U T.M., U B cneumanbHbIX NpUcnocobneHmnsx,
3aKpennéHHbIX Ha TpaHcnopTupytowem yctponctee. K yncny nocnegHmx OTHOCATCS,
HanpumMmep, NPUCNocoBreHns Ha LUenHbIX UM NNacTUHYaTbiX KOHBEWEepax Ans
YCTaHOBKM Ha HUX cobupaembix N3genui, a Takke YCTpOUCTBa AN YCTaHOBKM U3AeNnin

Ha TereXxkKax.

PucyHok 7 PonbraH

:\
L

PucyHok 8 GnekTpoTanb

JNlekumun 10

TexHU4YeCKNn KOHTPOSb AeTanen u coopaHHbIX y3I10B.

Tabnuua 6.

Ne | Haum-Hne |

CyTb mMeTOAa

MpoBepka NNOCKMUX NOBEepPXHOCTEN

1 lMpoBepka Ha
Kpacky

pabo4yto NMOBEPXHOCTb IMHENKN NOKPbIBAKOT TOHKMM CITOEM KPaCKM
(caxa, cypuK), 3aTeM NUHENKY HaknagbiBaloT Ha NPOBEPSEMYHO
NMOBEPXHOCTb M NraBHO 6e3 Haxuma nepemeLlatrT no
npoBepAeMon NoBEPXHOCTU. [locre 3Toro IMHENKY OCTOPOXKHO
CHMMaOT N MO PaCMONOXEHNIO N KONNYECTBY NATEH Ha
NMOBEPXHOCTWN CYAAT O NPSAMONMHENHOCTN NOBEPXHOCTU. [pu
XOpOLLEeNn NIIOCKOCTHOCTU NATHA Kpacku pacnonararTcs
paBHOMEPHO MO BCer NOBEPXHOCTU. Yem Bonblue NaTteH Ha
NoBepXHOCTU KBagpaTa 25 X 25 MM, TeM BbiLLe NSTIOCKOCTHOCTb

2 lMpoBepka
TIMHEWKON N
LLLyrnoM

Ha npoBepsiemyto NIIOCKOCTb HakNnagbiBaloT B pa3HbIX Ha-
npaBneHnsix TOYHyo NHenky. BennumHa npocseta onpegenser
OTKIMOHEHWNE OT NIIOCKOCTU U 3aMepsAeTCs LLYyNoM Unn nornockamm
nanupocHon Bymaru; cteneHb TodHocTn o 0,02 mm
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3 lMpoBepka Hapg npoBepsieMon MmocKOCTbO Ha ABYX OAWMHAKOBbLIX MO BbICOTE
NIMHENKON U cyxapsix ycraHaBnuBaeTcsa nwuHernka. KonebaHue BenuuyvHbI
LWUTUXMACOM | 3a30pa B pasHbIX MecTax onpeaenseT OTKINOHEeHUS OT NNOCKOCTU U

3amepseTcs WTNUXMacoMm ¢ To4HoCTbio Ao 0,01 mm.

4 lMpoBepka Ha npoBepsemyto NNOCKOCTb yKIaabiBaeTcs NuHerka, obe rpaHu
NNHENKOWN 1 KOTOpOoW CTporo napannenbHbl, C noMoLbo NoAgKNaaokK (Monocok
BaTteprnacoMm | nanMpocHon Bymarm unv metanindecknx nnacTuHoOK)

yCTaHaBMMBaKT BEPXHIOK MPaHb B FOPU3OHTANbHOE NOJSIOXEHMNE MO
BaTepnacy no Bceu aAnuHe nuHenku. Mo pasHuue B TONWMHE
noakragok onpenenstoT OTKNOHEHUS NITOCKOCTU OT
NPAMOSIMHENHOCTN N TOPU3OHTANBHOCTUN PacronoXeHus. JTO:
cnocob no3BonseT NofNb30BaTbCA NIMHENKAMN Marion XXECTKOCTH

5 lMpoBsepka NpUMeHseTca  MNpu  NPOBEpKe  AMUHHBLIX  FOPU3OHTasbHbIX
Npy MOMOLUM | HAaNpasnaLWKUX, ANA Yero Ha NocreaHUX ycTaHaBnmMBatoT NOMN3yH C
BOOSIHOIO MUKPOMETPUYECKON rorfioBkon. 3atem 6epyT OTCYETbI OT YPOBHS
3epkana XWOKOCTWN, HANMTON B OTKPbITbIN XENob, pacnonoXeHHbIN BOOSb

npoBepsieMon MNoBepxHOCTU. B3aTne oOTCc4ETOB npoucxogut B
MOMEHT KacaHuUs WU3MepuUTENbHOr0 HaKOHEeYHUKa MUKpoMeTpa
NMOBEPXHOCTU Xnakoctn. [JaHHbIn MeToq obecnedmBaeT TOYHOCTb
0o 0,02 mm.

6 MpoBsepka NPUMEHSAETCA NpU NPOBEPKE rOPU3OHTasbHbBIX Y BEPTUKASbHbIX

CTpyHOM nnockocten gnuHon 1—10 m, a nHorga n 6onee. B kayecTBe
CTPYHbl NPUMEHSIOT LWENKOBYIO HUTb UIN CTarnbHYO MPOBOJSIOKY
anameTpom okono 0,2 mm. HaTskeHne NpoBONOKN HE OOSMKHO
BbI3bIBaTb HANPsKeHU B HeW Bonee ogHoM TpeTu npeaena
NPOYHOCTU

7 lNpoBepka CTpyHy HaTArMBaloT BLOSb NPOBEPSIEMON HanpasnsoLLeENn, a
CTPYHOW 1 3aKpennéHHble KOHUbI €€ yCTaHaBNUBAaloT, MNOMb3ysACh
MUKPOCKOMOM | MUKPOCKOMOM, YKPENNEHHbIM Ha cneumnanbHOM NOoMn3yHe.

lMepeaBuras NoN3yHbl BAOMb HanpasnsaoLen, MOXHO BUAETb B
MUKPOCKON BEMNYMHY MOSy4aeMoro OTKIOHEHUS. TOYHOCTb 3TOro
cnocoba — o 0,01 mm.

8 MpoBepka NHankaTop 3akpennsaroT B NON3yHe, nepemeLtaemMom no
NNHENKON U npoBepseMon HanpaBnAwLEN; MHANKATOP conpukacaeTcs
WHANKATOPOM | N3MEPUTENbHBIM HAKOHEYHUKOM C 3aKPennéHHOn NUHENKON,

oTMeYas OTKMOHEHUS OT NPSAMOSIMHENHOCTU B pa3HbIX TOYKax. Tou-
HOCTb aToro cnocoba go 0,01 mm.
MeToabl NpoBepPKN KPUBOJSIMHENHBbIX MOBEPXHOCTEN

9 lMpoBsepka PesynbTaTthl oLeHMBalOTCA BU3yanbHO Mo 3a30py UMK LLYyNoMm
nekanamu u
wabnoHamu
lNMpoBepka B3aMMHOro NONOXeHUs1 conpsiraeMbIX getanen U npuneraHus

noBepxXHOCTEN

10 | He MHCTpYMEHTBI: WwTnuxmac, rnyduHomep, LTaHreHpPencCMm,
naparnnenbHO | NpoMepamMu UNKn ¢ UCNOSIb30BaHUEM NIUT U NINHEEK,
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CTb WMHOMKaTOpaMU UNn JIMHEMKOW C BaTepnacoMm, yHMBepCcasibHbIN
ypoBHb Kyka

[nsa npoeepkn o6bekToB 6onbLOW ANUHLI (4o 40 m)
uenecoobpasHo NPUMeHATb ONTUYeckne metoabl. B 3aBucumocTu
OT KOHCTPYKUUKN NpoBepseMblX 06 bEKTOB BO3MOXHbI TaKxXe
coyeTaHNs NepeyncrieHHbIX METOA0B NPOBEPKMU.

11

HenepneHauk | onpegenseTcs yronbHUKOM (C MPOBEPKON 3a30pOB Lynamu
YNAPHOCTb NofnockaMu TOHKON ByMaru, Ha rnas unm Kpackon), YroribHUKOM U
NHANKaTOPOM, paMHbIM YPOBHEM, a Npu 6onbLuon AnvHe 06bekToB
— ONTUYECKNMN MeToLaMW.

12

Mepekoc BasfloB B rOPU30OHTarbHOM NIOCKOCTW onpeaenseTcsa nocne

ocem YCTaHOBKW B OTBEPCTUS CKanoK 3aMmepamMmn MexXoceBoro
PacCTOSHMA Ha KparlHUX TOYKax LWITUXMACOM UNn apyrumum
N3mMepuTenbHbIMU MHCTPYMEHTaMN (LUTaHreHUMPKYb, MUKPOMETD,
NHOMKaTOP).

[Mepekoc ocen BanoB B BEPTMKANbHOM MIOCKOCTU MOXET ObiTb

onpenenéH yHusepcanbHbiM ypoBHeM Kyka HenocpeacTBeHHOM
YCTaHOBKOW €ro Ha LUenKy Kagoro Bana BepTukarbHOMW MNOCKOCTH
N crneumanbHbIM YrofibHUKOM C BaTepnacomM —B rOpU30OHTasIbHOW
NAOCKOCTMU.
[Mepekocbl MNPOBEPAOTCA MNpPU  MOMOLUWM JIMHEEK, YroJfibHUKOB,
WHOUKATOPOB, MNPOCTbIX W  paMHbIX YPOBHEW, a Takke
yHUBEpCcarnbHbIMM U cneuuarnbHbIMW - U3MEPUTENbHBIMU  UH-
CTPYMEeHTamMu 1 NpUcnocobneHnsmu.

KoHTponb kauyecTBa cOOpKu

13

1.MpoBepka HanuuuMa petanen B cobupaemMom OOGbLEKTE M MPaBUNBHOCTU KX
YCTaHOBKMW.

2.MpoBepka TOYHOCTU B3aMMHOIO MONOXEHUsI COOUpaeMbIX AeTanei v y3nos.

3.MpoBepka KkayecTBa BbIMOMHEHHbIX COEAMHEHUA (BUHTOBbIE COEAVMHEHUS,
Knénka, 3anpeccoBka, navika, cBapka).

4.MpoBepka 3a30p0OB U MEPTBbLIX XOAOB MPOM3BOAUTCA LUyNamMu, MHOMKATOpamMu
NN cneymanbHbIMU KOHTPOMBbHBIMU NPUCNOCOBNEHNSMN.

5.KoHTponb BbINOMHEHUsS 0cobbix TpeboBaHW: npoBepka CTaTU4eckon W
OVWHaMNYEeCKOW ypaBHOBELLEHHOCTU; NpoBepKa Beca Aetarnen u y3rnos, UMEeKLWnX
BO3BpaTHO-NMOCTyNatenibHoe  OBWXeHue; nposBepka OGecwymHocTn  paboThbl
MexaHU3MOB 1 Ap.

6. NpoBepka COOTBETCTBUS XapaKTEPUCTUKM cobupaemMbiX OO6bEKTOB NaCNOpPTHLIM
AaHHbIM (NpOBepKa CTaHKOB Ha TOYHOCTb 6e3 Harpysku 1 nog Harpy3kon; npoBepka
ABvratenen npu 3agaHHoM pexunme paboTbl 1 ap.).

KoHTponb BbINONHEHMS TpebOBaHWNW, yKasaHHbIX B ABYX MOCMEAHMX MNyHKTaXx,
yCTaHaBMBAETCA TEXHUYECKMMU YCNOBUSMU, a ANA OCYLLEeCTBNEeHUS KOHTPONSA
NPUMEHSIOTCA crieunarnbHble CTEHAbI.
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Nekuuns 11

Tunbl MOHTaXa rugponpusoga
Ona ypobcTBa NPUMMEHEHWs B PasfMYHbIX  MPOMbILSIEHHBIX — CUCTEMaXx
rMopaBnMyecKNe SNEMEHTbI U3rOTaBMMBAKOT B Pa3fMYHbIX UCMOMHEHUSIX, Yalle BCEro
M3roTaBnMBalOTCA annapaTtbl TPYOHOro, CTbIKOBOrO, MoAyJflbHOro, cnaHueBoro,
BBEPTHOrO, BCTABHOIO MOHTaXa.

AnnapaTtbl MOAYNbHOrO MOHTaXa
B annapatax MogynbHOro MoHTaxa BbIMOMHeHbl kaHansl A, B, P 1 T, npoxogsawue
HACKBO3b BCEro Kopryca. 9TW KaHarnbl He3aBUCUMMO OT TuMa rmapaBnu4yeckoro annapat
BbIMOMHEHbI HA OLHOM PACCTOAHUM U MO3BOSAKT YCTAaHOBUTbL OAWMH ryapoannapaT Ha
apyron 6e3 ncnonb3oBaHust TPyO60NpPOBOAOB, PyKaBOB LUTYLEPOB.

Annapan 1
Annaparn 2
Annapar 3

["udpabirurcecnod
nama e

PucyHok 9. MoaynbHbIN MOHTaX

MpucoeanHUTENbHbIE pasmMepbl MOAYMbHbIX annapaToB C AUAMETPOM YCMOBHOIO
npoxoga 6 nokasaHbl Ha CNeayLLEM PUCYHKE.

MNpyn HeobxoOMMOCTU MeXAy SMeMEHTaMW MOXHO PacrofnOXMTb CreLuanbHYyH
MOHTaXHyl0 NNuUTYy, OBGEecrneyMBaloLLyl0 COEOUHEHUE HYXHbIX KaHanoB. MopayrnbHbIN
MOHTaX Mo3BONsieT cobpaTb O MOAYMbHY MNMAWUTY, COCTOSLLYI W3 PasfUYHbIX
rmapaBnMyecknx annapaTtoB MOAYNbHOrO MOHTaXa.

M'mapaBnuyeckne annapaTtbl CTbIKOBOro MOHTaXa
AnnapaTtbl CMbIKOBO20 MOHMa)xa UMEIKT NMOCaf0uHY0 NOBEPXHOCTb Ha KOTOPYHO
BblBeQEeHbl BCe noaBoasuwMe KaHanbl. HeCKonbko rmapaBnnUyecknx 3f1EeMEHTOB
CTbIKOBOrO MOHTaXa 4acTo pacnosfiaraloT Ha O4HOW r’MapaBNYEeCcKoOn NnTe, B KOTOPOW
BbINOMNHSAT COEAUHUTENbHbIE KaHarbl.
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Annapa 1 Annapam 2

[Tuwopabarunrreckad
AU
PucyHok 10. CTbIKOBOW MOHTax

AnnapaTtbl ®PnaHUueBOro MOHTaxa
M'mppaenuyeckne annapaTbl ¢hriaHye8020 MOHMaXa Kak npasuno npegHasHa4veHbl
anda Ccuctem C BbICOKMMWM pacxoaamum pa6oqel71 KNOKOCTW. I'm,upoannapaTb| MO>XHO
npucoeanHUTb K TpybonposBogam Unm coeguHnTb Mexay cobon ¢ nomoLbio hrnaHues.

Garareu,

Annapam 1 Annapom 2

PucyHok 11. ®dnaHueBbIn MOHTaX

AnnapaTtbl TPyOHOro MOHTaxa
M'mapaBnunyecknx annapatbl mpy6HO20 MOHMa)a BbINOSIHEHbI C pe3bbon BO BCEX
KaHanax K KoTopbiM nogBoautcsa (otBoguTcs) paboyas xuakocTb. K aTum kaHanam
Kpenatcs pe3bboBble WTyuepa v TpybonpoBoabl M Takum obpasom obpasyeTcs
rmapaBnuyeckas cuctema.

Tpydonpobod

LU mwy uep- Annapam 1

PucyHok 12. Tpy6HbI MOHTax

41



YnpaBneHue AUCTaHUMOHHOIO 06y4eHMA 1 NOBbILWEHNA KBaANDUKALNM

TexHONOrMA NPOM3BOACTBA NMMAPOMALLUH, rnaponpusoa un cpeacts MA

M'mapaBnuyeckas annapatypa BBEPTHOro MOHTaXa
I‘wJ,paBrmquKme ANeMeHTbl 88epmHOo20, e6ecmpausaemMoco Uus/iu 8CcmasHOc0
MOHMazxa, MoryT yCtaHaBIMBaTbCA B rmapaB/IM4ECKy0 NInNTy, B KOTOpOIZ BbIMOJTHEHbI
COOTBETCTBYOLWMNE KaHallbl. Taknm 06pa30M, ANeéMEeHTbl BBEPTHOINo, BCTABHOIO
MOHTaXa MOryT yCTaHaBliMBaTbCA Ha OAHY rugpaBlitd4eCKyro MIIUTY C 3J1IeMeHTaMU
CTbIKOBOIO MOHTaXa, KOoTopas obecneyut coeanHeHne HYXHbIX KaHalloB, CbOpMI/IpyFl
rMAPaBNMYECKYHO CUCTEMY.

Annapam 1

[T — kopniyc

PucyHok 13. BBepTHbIM MOHTax

BBepTHble 3NEMEHTbI MOXHO YCTaHOBUTb B CrieuManbHO M3rOTOBMEHHbIA KOpNyc,
KOTOPLIN B CBOI o4Yepellb MOXET ObITb C dhriaHUeBbIMU, Pe3b0oBbIMU NOABOAAMMU, UM
BbIMOSHATL PONb MNMNUTbl MOAYMbHOrO, CTHIKOBOrO MOHTaxa. [lonyyartcs, 4TO npu
HeoOX0AMMOCTU rMapaBnnyYeckne anemMeHTbl BBEPTHOrO MOHTa)a MOXHO MCMoNb30BaTh
Kak MOAYrbHblE, CThIKOBbIE, dbriaHLeBble Unn TPyOHbIE.

Cxema cuCTeMbl C rMapaBAMYECKMMWU annapataMmyv pasfuyHbIX MOHTaXHbIX
MCMOSTHEHMMN NOKa3aHa Ha PUCYHKe.

Cnwstcobobi Moag.n{;ﬂmf,u

PucyHok 14. KOMOMHMPOBAHHbLI MOHTaX
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Nekuun 12

NMnntbl rmapaBrjinyecKkue.

MOHTaXHble NAUTbl SABMAKTCA yOOOHbIM CcpeacTtBoM Ansi COOPKM MHOXEeCTBa
KOMMOHEHTOB rMApPOCUCTEMbI B OAHOM MecTe. MOXHO OTMeTUTb cnegywoume
npeumMyLiecTBa UCMOSIb30OBaHUA MOHTAXHbIX NAUT:

- bonee KOMNaKTHbIN AN3anH

- MEHbLLEee KONMUYEeCTBO yTeyek

- bonee npoctoe obcnyxmBaHme

- COKpalleHne pacxogoB Ha cbopky u yctaHoBky oT 30% ao 50%

- CoKpalleHue Tpebytolierocs anga yctaHoBkm mecta 8o 33%

- NOSBMSIETCA BO3MOXHOCTb  YCTaHOBUTb  KOHTPOMNMpYyKOLLME  YCTPOWCTBA
MakcuMMasnbHO 6rmM3ko K 060pyL0BaHNIO

- BO3MOXHO M3rOTOBMEHNE MOHTaXHOW NIUTbI, MakCMMarnbHO noaxoswen Ans
KOHKPETHOW r’MapOCXeMbI.

PasnuyaloT gBa OCHOBHbIX TWMa MOHTaXHbIX MAUT — YHUPUUUPOBAHHbIE U
MoAymnbHble. YHUMPULUMPOBAHHbIE MOHTaXHble MAUTbl paccyuTaHbl Ha paboTy co
CTaHA4ApPTHbIMW  UCMOSIHEHUAMM  PasnNUYHbIX KnanaHoB. MopgynbHble Xe  NnuThbl
npeaHasHayeHbl Ana paboTbl TONMbKO C O4HMM KnamaHOM U copepXaTt cneuuwarnbHble
BHYTPEHHME COEAMHEHMA ONns npoxoda ruapaBnuyeckmx xmakocten. OBbIMHO Takue

NAMTbl COEeAMHEHbl B CEpU0 MOAYNbHbIX OroKoB, obpasylowmux BMeCTe MOSHY
rMapocucTemy.

{ .-.
,E_____l ——

Pue. |
PucyHok 15. Tlnuta MOHTaXxHas ¢

BbICBEPJI€HHbIMN OTBEPCTUAMUA

PucyHok 16. nateHT 697750 1978 ropa
O6a Tnna MOHTaXHbIX MANT UMEKT CBOU NpenmyLLecTBa U Hegoctatku. Kakon ms

TUMNOB MOHTaXHbIX NNAMT Gonblue NoaoNAEeT KOHKPETHOW rMApOCUTEMbI 3aBUCUT OT
uenoro Habopa akTopoB, TakMx kak obnactb NPUMEHEHUs TMAPOCUCTEMBI, TpebyeTca
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nn obecneunTb crneunanbHble (YHKUMU, LeHa, OOCTYNMHOe MEeCTO ANA MOHTaxa U
ANNTENBHOCTb XXN3HW TMAPOCUCTEMBI U T.N.

HekoTopble npon3BOAUTENM BbINYCKAOT MOHTaXHble NMUTbl, NpeaHa3HavyeHHble
ana  paboTtbl TOMBKO C WX (PUPMEHHBIMW KrnanaHamw, Jpyrne e BbiNyCKatoT
CTaHOapTHble  MOHTaXHble  NAUTbl, MO3BOMAKLWMNE YCTaHaBnMBaTb Ha  HUX
rmgpoannapatypy Jnobbix npoussBoguTenen. T.K. BbinyckaeTcs Bce 6Oonbluee
KONMMYecTBO ruapoannapatypbl B CTaHOAPTHOM WCMOMHEHMM, TO 3ameHa 3anacHbIX
YacTen Npu UCMONb30BaHWM CTaHAAPTHbLIX MOHTaXHbIX NAWT He npeactasnseT cobown
npobnemy.

YHucpmumpoBaHHble  MOHTaXHbleé  MAUTbI  BbINOMIHAKTCA B ABYX
MUCMONIHEHUAX — NaMUHapHble U C BbICBEPNEHHbIMU B MeTansinyeckom Ornoke
OTBEpPCTUAMMW.

B MOHTaXHbIX NAMTaX NaMUHaAPHOro UCMOJSIHEHUA HECKOIbKO CroeB MeTanna,
MeTansa C nnacTukoM unn pesnHon (pucyHok 16. nateHt 697750 1978 ropa), c
NPOCBEPMEHHBIMA B HUX OTBEPCTUAMM W Xo4aMu ANA rMApaBANYECKOW XUAOKOCTU,
cobuparTca B eauHyo cbopky no npuHumMny  «bytepbpopa». Xoabl And
rMOopaBiMyeckon KMOKOCTU MOryT ObiTb W3rOTOBMEHbI CaMoOW  pa3HoobpasHowm
KOHdUrypaumm, NO3TOMY MOHTaXHble NAUTbl  JIAMUHAPHOrO TunNa  CNOCOGHBbI
nogaepxueatb (PyHKUMOHMPOBaHWE nboro Tpebyemoro KonnyecTBo KnanaHoB. Bca
CTOMKa cBapuBaeTCs, YTO NO3BONSET en BblaepxuBaTb AaBrieHe no 60 Mla.

MoHTaXHble NAUTbl TaMUHAPHOro TUMa WU3roTasBnMBaKTCA NO UHAUBUAYASTbHOMY
3akasy. KnanaHbl 1 coefuHeHus MoryT 6biTb pasMelleHbl Tam, rae 3aTo Tpebyetcs,
O[lHaKO BHECEHWe WU3MEHEHUN B rmapocxemy, ecriv B Her UCMNOSMb3yeTCA MOHTaXHas
nnuTa NaMmmMHapHoOro Tuna, HEBO3MOXHO.

MoHTaXHble NAUTbI C OTBEPCTUSAAMMU, BbICBEPSIEHHbIMA B MeTansIn4ecKom
6rnoke. Yawe Bcero Ang MX M3roTOBMEHUSA UCMNONb3YIOTCA CTarnbHble, anioMUHUEBbLIE
WU YYTyYHHblE MNNUTbLI, B KOTOPbIX 3aTeM BbICBEPNUBAIOT OTBEpPCTUS ANA npoxoaa
rMOpaBNMYECKUX KUOKOCTEM B COOTBETCTBMM C  Tpebyemon KOHdurypaumen
pacronoXeHWsl KranaHoB, OAHaKO, T.K. OTBEPCTUS BbICBEPNMBAKT, TO XoAbl ANA
XMOKOCTN MOTYT ObITb TOMBKO NPSAMbIMW.

[na MOHTaxa KapTpUIKHbIX KranaHoB UCNOSb3YHTCA crneumanbHble MOHTaXHble
nNNUTbl. B HEKOTOPBLIX M3 HUX KapTPUOKHbIE BBEPUYMBAKOTCA M 3aKPENNATCA Ha NnuTe ¢
MOMOLLbIO pe3bbbl Ha CTEeHKax CBOEro MnocagoyHoOro Mecta, B ApYyrnx nocagovHoe
MeCTO rnagkoe, a cam KnanaH KpenuTcs Ha NOBEPXHOCTU MOHTaXHOW NAUTHI.
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PucyHok 17. MogynbHble MOHTaXHble NNNTbI

MoaynbHble MOHTaXHble nnAUTbl (pUCYHOK 17, pucyHok 18) cocTtoaT u3
HEeCKOMNbKMX BIOKOB, KOTOPbIE 3aTeEM COOMPAlOTCs B €OUHYI0 MOAYITbHYI0 KOHCTPYKLMIO.
Moagynn npeacTtaBnaioT coOOM CTanbHble, aniOMWHUEBBIE WAW YYryHHblE MNAATHI,
KOTOpble COCTbIKOBbIBAOTCA ApYr ¢ ApyroM. MoaynbHble NANTbLI NOCTaBAAIOTCA KaK Ang
cbopkM Ha mecTe, Tak U B COGpaHHOM roTOBOM K 3KCnyaTtaumm BUAE.

PucyHok 18. MogynbHbin MOHTax ["A Ha nnuTe.
TopueBble Moaynu copepxaT OTBepCTUs AN NpucoeguHeHus Hacoca W

pesepByapa [ONs rmapaenuyeckon kuakocTu. Mexay TopueBbIMUM — MoayNnsiMu
yCTaHaBNMBAaKOTCA NMPOMEXYTOYHbIE MOAYNN Pa3NMYHOrO HasHauyeHusl, No3BonsoLme,
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Hanpumep, MoauuumMpoBaTb KOHUrypauutdo MOOYNbHOM MOHTaXHOW MNUTbl W
npucnocabnueaTb ee anda 6onee ygobHOro pasmeLLeHms oTAeNbHbIX 31EMEHTOB.

Ha BepxHel MOBEPXHOCTU MOHTaXHbIX MANT BbICBEPSIEHbI OTBEPCTUS Ans
KpenneHus knanaHos. [N pasnuyHbiX TUNOB KfianaHOB MOCTABMSAKTCSA creuynarnbHble
MOHTaXHble MNUTbl. HekoTopble KOMMaHun Aaxe MapKUpPYyT CBOU NIIUTbl PpasninyHbIMA
uBeTamMmu, 4Tobbl X MOXHO ObINo pasnuyaTb BU3yanbHo. OgHM MOLYSbHbIE MOHTaXHbIE
NNUTblI NO3BONSAIOT YCTaHaBNMBATb HA HUX KapTPUOKHbIE Khanadbl, Apyrne — HeT.
Mepen BLIOOPOM MOHTAXHOW MAUTbI AN KOHKPETHOW rMOpPOCUCTEMbI HEOBXO4MMO
ybeouTtbcs, nogovMaeTr M oHa Ana Hee, OygeTr nmu obecneyeHa BO3MOXHOCTb
MCNonb30oBaTh Apyrue KranaHbl C 3TOW NANTON.

MeToabl coeAMHEHUA MOHTaXHbIX NAUT Mexay cobon pasnuyHbl. HekoTopble
MOHTa)XHble NAUTbl COEOUHATCA MexXay COOOM C MOMOLLBI CTSKEK, MPOXOASLMNX
CKBO3b MNnTbI. [Jpyron BapuaHT UCNOSTHEHNS — BHELWHWe donaHubl NS NogCoeaUHEHUS.
HeobxoanmMo HageXHo ynnoTHATb COeANHEHNSA C MOMOLLLIO CneumanbHbIX YNAOTHEHNNA,
npegHasHayYeHHbIX MMEHHO Ansi TOro Tuna rmapaBfiMMEeCcKOM >XMAOKOCTU, KOTOPbIN
Ncnonb3yeTcs B CUCTEME.

Kaxablh BapuaHT WMCMNOSIHEHUA MMeeT CBOW MnpeumyuiectBa. Ha HeKOTOpbIX
MOHTaXHbIX NMTax OTBEPCTUSA ONA NPUCOEOUHEHUs Hacoca u Baka pacnonaratTcs C
TOpUOB, Ha Apyrux — cHuay. [Npn pasmeLleHnn oTBepCTUA ANa NpUCcoeNHEHNA Hacoca
CHM3Y MNUTbI XWOKOCTU NPUXOAUTCHA MNPOXOAUTb MEHbLUMW MyTb, OHa MocTynaet
HenocpeacTBEHHO B CXeMy UM Mexay [ABYyMS napasnnefnbHbiMKM  CXeMaMu.
PacnonoxeHne oTBepcTMi ANs NOABOAA XXUAKOCTU C TOPLIOB MOHTaXXHOW MANTbI MOXET
ObITb 60nee yaobHbLIM AnNs HEKOTopbIX TUNOB 06opyaoBaHWA. BO3MOXHbI BapuaHThbl
NCMNOMHEHNS, B KOTOPbIX HACOC KPENUTCS HEMNOCPEACTBEHHO K MOHTa)XHOW NNUTE, Takum
obpasom, cokpallaeTcs NyTb XUOKOCTU K APYrMM 3fieMeHTaM rmapoCUCTEMBbI.

AnekTpuyeckme coeauHeHUsa MoOrytT ObiTb noaBedeHbl HENOCPeACTBEHHO K
Kakgomy coneHomay, nMbo NnpoxoavTb B crneumanbHO OTBEAEHHbIX AN 3TOro KaHanax
BHYTPY MOHTaXHbIX MNT.

Nekuusn 13

Baku rugpaBnuyeckue

Korga  BO3HMKaeT  HeobBXOAMMOCTb  MPOEKTUPOBaHUA U U3rOTOBIIEHUSA
rmapaBnuyeckoro baka BaXXHO MOHMMATb, YTO Bonblue He 3HauuT nydwe. Ha camom
aene B nocnegHee BpeMs MPOCNEXuBaeTCA TEHAEHUMS K yMeHblueHUio 06bemMoB
rmopaBnmMyecknx 6akos.

MOMUMO BbLINOMHEHNS OCHOBHOW (PYHKUMM XpaHeHna Heobxogmmoro obbema
rmapaBnNMYeCKomn XnaKkoctn, Heobxogumoro ans paboTel cucTeMbl rmapaBnuyeckmii b6ak
OOJSDKEH oTBeYaTb crieayowmm TpeboBaHNSaM:

O6nagaTb OOCTaTOMHOW NMoLWaAb0 MOBEPXHOCTU AMs paccemBaHus Tenna B
OTrpyxatoLLyto cpeny

Hannune poctatoyHoro obbema ANa 3amMeaneHne noToka >XUAKOCTU, YTOObI
3arpsA3HEHNst OCENM Ha OHO, a BO34yX CMOr cobpaTtbCs B My3blpbkM M MOAHATLCS Ha
NMOBEPXHOCTb

MwmeTb neperopogky, pasgensiowylo fWHUI0 CrvBa, MO KOTOPOM XMAKOCTb
nocTynaeT B rMapaBnmMyecknin 6ak u NMHUIO BCacbiBaHNS
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MmeTb BO3ayLWHOE MPOCTPAHCTBO HaA XUOKOCTbK, YTOObI MPUHATL BO3OyX M3
Ny3blpbKOB

Hanuune poctyna pgnsg  ydaneHus CTapon rvapaBfiIMMECcKOM KUAKOCTU U
3arpsisHeHun n3 6aka n 3anonHeHnsa 6aka HOBOW rMapPaBINYECKON XXUAKOCTbIO

Hannumne poctatodHoro obbema ana Toro, YTobbl BMECTUTb FMAPaBIMYECKYHO
XMOKOCTb, OBbEM KOTOPOM W3MEHHAETCA No4 BO3AENCTBMEM TemnepaTtypbl, Mpu
3aBepLUeHMM Lnkna paboTbl, KOraa XUAKOCTb CaMOTEKOM cTekaeT B 6ak 1 npu NUKOBbIX
Harpyskax ornepaumoHHOro Lukna

MmeTb yoobHyt0 MOBEpPXHOCTb ANA KPEnreHUs KOMMOHEHT rnapaBnnyeckoun
CUCTEMBbI (3aBUCUT OT KOH(Urypaumm ycTaHOBKM)

OT0 cTaHgapTHble TpeboBaHus K ruapasnuyeckoMy Gaky, ogHako, B nocregHee
BpeEMS, BCe u4alwe nNpPOUCXoAUT OTKINOHeHMe OT Hux. Hanpumep, coBpeMeHHble
rmapaBnMYeckMe CUCTEMbl BbICOKOrO [aBfieHus TpebyloT 3HAYMTENbHO MEHbLUMX
obbemoB rugpaBnuyeckux 6akos, 4em Te, YTO BGasMpyeTcs Ha OCHOBE TPaAMLMOHHbIX
SMMNUPUYECKMNX NPaBUI.

O6bem rmgpasnunyeckoro 6aka O6bIMHO NPUHMMAOT paBHbIM OBYM WU TPEM
BenMYMHaM nojaym Hacoca. YcTaHaBnvBaTb ruapasnuyeckue 6akv pekomeHOytoT
BbllUE YPOBHS, Ha KOTOPOM HaxoguTCs Hacoc. OTO AenakwT C TOW UuUenbt, 4YTobbl
yny4yLlWmnTb YCNOBUS BCACbIBaHUs, a Takke npeaynpexaeHnsa BO3HMKHOBEHWS KaBUTauum
B HACOCHOM MonocTu. BbigensawT elwle Takon BMA OakoOB Kak rmgpaBnvyeckmi 6ak ¢
HagoysoM. OH npeacTtaBnsdetr cobon rmapobak, ra3 B KOTOPOM HaL XWMAOKOCTbLO
HaxoOuTbCA NoA4 OaBfneHWeMm, KOTopoe npesblaeT aTtmocdepHoe. [mapasnuyeckue
Gakn c HagoyBOM ycCTaHaBnMBalTCA Torga, Korga HeobxoguMo ynyylwnTb YCNoBUSA
HaCOCHOro BcacCblBaHUA, a TaKke npeoTBpaTUTb BO3HWKHOBEHWE KaBUTaLMMW.
'mapobakn 4YacTo MCMonb3ylTCA B aBuMauun, XUAOKOCTb B HUX C BO3OYXOM He
cornpukKacaeTcs, Haxogachb noA noplHeM. [lenctsyeT Ha 3TOT NOPLUEHb Cuna ynpyrocTtu
NPY>XUHbI, KOTOPasa NPUWKMMAET ero K NoOBEPXHOCTU XNOKOCTU. «[lepeBepHyTbIn» NONET
camoniéta BO3MOXEH §ulWb NPU TakoW KOHCTPYKUUM rMapaBnmyeckoro 6Gaka.
PaccmoTpum anioMmHMeBO-CTanbHble rmapaBnuyeckme Gaku, a Takke COBPEMEHHbIE
cnocobbl NOKPLITUN.

OavH un3 cambix 6onblINMX NPOU3BOAMTENEN TMOPABINYECKUX W TOMMMUBHBIX
pesepByapoB W 6akoB 3anaga coobwiaeT O CO34aHUM HOBOW TEXHOSOMMKM Mo
N3roToBrieHM0 BakoB, EMKOCTb KOTOPbIX cocTaBnseT Bbiwe 400 nuTtpos. Nponssoadarcs
Takvne 6akv 13 criegyloWmnx maTepuanos: antoMUHUIA, HepXaselowasa cranb, cranb, a
ewe, TaK HasbiBaemas, anioMuMHM3MpoBaHHas cTanb. [locnegHun maTtepwman
npeacraBnseT cobon Hambonblmi nHTepec. KomnaHma, o6bsiBMBLIAA O 3TOW HOBUHKE,
cTana nepBonpoxoiueM MO MCMOfb30BaHMIO TakoW «antoMUHU3UPOBAHHOM» CTanmny.
OTa cTanb npeactaBndet cobou CTanbHble JIUCTbl, C HAHECEHWEM T[OpPSAYEro
antoMUHNEBO-KPEMHNEBOrO pacrnnasa no obe CTOpOHbIl. [1py NOMOLLM Takoro pelueHus
MOXHO M36aBUTbLCA OT Npobnem 3arpsi3HEHHOW MOBEPXHOCTW, BeAb OHa XapakTepHa
ansa crtanen 6e3 BCAKOro NOKPbITUSA.

'mopaBnunyeckme 6akm B rMAPOOOBLEMHbLIX TPAaHCMUCCUAX OLHOBPEMEHHO
BbIMOSTHAOT HECKOSNbKO (PYHKUMA W MO3TOMY MOMy4alTCca CrnoXHbeiMn. Pabovas
XMOKOCTb B HUX MNocrne Bo3Bpata M3 CUCTEMbl  JOIKHA  YCMOKOUTBLCS,
cTabnnnanpoBaTbCs, U3 Hee OOMKEH BbINTU NONaBLUUN B Npouecce paboTbl BO3AyX, a B
cneumanbHOM OTCTOMHMKE OCECTb KPYMHbIE YacTuLbl rPA3n, NPOAYKTblI M3HOCA, BOAA.
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PasButas noBepxHOCTb ruapaBnuyeckoro ©Gaka ¢ pebpamm  KecTKoCTu
ncnonb3yeTcs Ans  YacTUYHOro  oxnaxaeHus paboden xmgkoctn. B cnydae
NPUMEHEHNA HagayBa rMapocucTeMbl BONbLIOE 3HAYeHWEe npuobpeTaeT NPOYHOCTb U
XecTkocTb obeyvankn 6aka, 0COOEHHO Npu N3rOTOBMNEHUN €€ U3 antoMUHUEBOrO CMnnaea,
YTO BMOJSIHE paLMOHaNbHO.

WMHorga B rmgpasnuyeckoM 6Gake pasMewaroT XUOKOCTHOW TenroOOMEHHVK,
KOTOPbIN KPOME YacTUYHOro oxnaxgeHws paboyen XuOKOCTU CnocobeH Takke
nogorpeTb ee nepen 3arnycKkoOM CUCTEMbI MPU HU3KUX TemnepaTtypax OKpyXaroLlero
Bo3ayxa (npu paboTe Ha BCECE30HHbIX ManoBsa3kux xmakoctsax MIE-10A, AMI-10, 7-
50C-3 npegnyckoBow nogorpes Ao TemnepaTypbl -50°C He Tpebyetcs). Ons aTux xe
uenen mHorga B kopnyce rungpobaka MOHTUPYIOTCA TEnno 3feKTpo-HarpeBaTeribHbIe
3NEeMEHTbI C NUTaHNEM OT NOCTOPOHHENO MCTOYHMKA TOKA.

PucyHok 19. N'mapaBnuyeckue daku.

YKngkoctHas emMkocTb rmapobaka, obblidHO cocTaBnswowas 82..88% ot ero
NOSTHON reOMEeTPUYECKON EMKOCTM.

EcTb TeHOeHUMs K ganbHenweMy yMmeHbLleHno obbema 6aka 3a cyeT ero nydlien
OCHAaLLEHHOCTMN.

KOoHCTpyKLMA COBpeMEHHOro ruapasnuyeckoro 6aka obbl4HO BkroYaeT B cebs
BXOLHOWM 0BpaTHLIN KnanaH (No3BonsieT 0TCOeANHATL BXOoAHOM Tpybonposoa 6e3 cnuea
Xngkoctn n3 6aka), LEeHTPOobexHbIM "UMKIOH"-KONogel, C MESIKOM CEeTKOW, KOTOpbIn
oTAensieT rasbl U3 BO3BpaALLAaEeMOM XUOKOCTU M OCaXOaeT KpynHble MOCTOPOHHME
yacTmubl M BOAY B CrneunanbHOM CbEMHOM OTCTOMHMKE (C OTCEYHbIM KflanaHom),
HaxogAWMMCS Nog, LMKIOHOM. Tam e yCTaHaBNMBaeTCHa CNMBHAs MarHUTHas npobka,
MHOrga - C aBapuMHbIM OATYMKOM MOSIBNIEHUS B paboyven XXnakocTu MeTanfiMyeckmx
BKITHOUYEHUI.

B kopnyce rmgpobaka - HECKONbKO CBA3aHHbLIX Mexay COBOoW YCNOKOUTESNbHbIX
neperopogok ¢ oTtBepctusiMu. Ha numHuMM  BcacbiBaHua 13 rmgpobaka -
npeaBapuTenbHbin - ceTyatbin  PUNbTP U 3aMOPHbIN  KpaH C  cUrHanusauuven,
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NO3BOMAKLWNA NPoBOAUTL OBCNyXMBaHWe rngpocuctembl. B rmgpasnuyeckom 6ake
00OblYHO  yCTaHaBMMBAKOTCA  AaTyukm  TemnepaTtypbl  paboden  XmaKocTm  C
CUrHanusaumen neperpesa, ykasaTerb YPOBHS C AAaTYMKOM aBapUWHOIO nageHusi ero
HWXXE HOPMbI, MEPHOE CTEKINO C TeMnepaTypHOM rpagynpoBKOM ONTUMAribHOIO YPOBHS,
MHOrAa - ykasaTenb JaBneHus B kopnyce 6aka.

CoobuieHne rmgpobaka ¢ aTtmocdepon (Mpy OTCYTCTBUMM HapadyBa) - 4Yepes
ceTyaTbil PUNBLTP-YCNOKOUTENb C BO3AYLWHOM - TpakTom AsuraTtens. [lpu BeBegeHun
Hagoysa rugpasnuyeckoro 6aka, 4YTO MonesHo Ans rMapoCUCTEMbI B LIENIOM, OH
OOMNONHUTENBHO obopyayeTcs peaykKUMOHHBbIM KnanaHoM (perynsatopom OaBneHus)
Hagayea, o6paTHbIM M NPeAoXpaHUTENbHbLIM KrianaHamu, BakyyMHbIM KnanaHom. Ecnu
BO34yX ONs HagayBa OTOMpaeTcs OT MHEBMOCUCTEMbI TPAHCMOPTHOro cpeactea (npu
ee Hann4nm), oH NPOXoanT Yepes PUnNbLTP-oCyLLNTENb.

Mpn oTCyTCTBMM OTAENBHON MHEBMOCUCTEMbI UCMNONb3yeTcs GansoH Co CKaTbiM
BO3yXOM, MHOrAa - C TEXHUYECKUM a30TOM, YTO NpefoTBpaLllaeT okucrieHne paboden
xmngkoctn. 'vapasnuyeckun 6ak oObIYHO He MMeeT 3anvBHOW FOpPfioBMHbI, NCTOYHMKA
ero 3arpsaAsHeHus. 3anpaBka BCeW IMAPOCUCTEMbl Yalle BCero OcCyLlecTBnseTcs
nofgavyen >XUOKOCTU M3 €MKOCTM Yepes3 3anpaBOyHbid KpaH U (PUribTp C MNOMOLLBIO
3anpaBOYHOrO Hacoca HenocpeAcTBEHHO B rMAPOCUCTEMY CO CIMBOM W3MULLKOB B
rmapobak. ATMM 06bIMHO 3aHMMaeTCa cneuunanbHas cepBucHasa cnyxba, B NPOTUBHOM
cny4ae TPYAHO OCYLECTBUTb [aHHYK onepaumio Ka4eCTBEHHO M 06ecneyvnTb HYXHYHO
YUCTOTY MOPOCUCTEMBI.

B 6onblwmHCTBE cnyyaesB 6aky MMerT CBapHYH KOHCTPYKLMIO U U3rOTOBIIAIOTCA U3
nncToBon ctanu. B HekoTopbIx rugponpusogax baku crnyxaT CTaHUHOW AN YCTaHOBKM
HacocoB M ApYyrnx yCTPOUCTB. Hacoc cregyeTt yctaHaBnuBaTb Tak, 4Tobbl ero BbicOTa
Hag YPOBHEM XWAOKOCTM B Oake He npesbiwana 700 mm. 3anueky Xmakoctu B 6Hak
uenecoobpasHo Npom3BOAUTb Yepes3 ceTyaTtbin unbTp. Npu npoekTupoBaHun bGaka
cnepyet pykosoacteoBatbcs [OCT 12448 - 80.

3akpbiTble rMapobakn € M3ObITOYHBIM AaBMEHMEM MPUMEHSIIOT B HEKOTOPbIX
rmagponpueBodax ans obecnedeHuss nydwero 3anofHeHust paboynmx kamep HacoCOB U
NCKNIOYEHNST BO3HWKHOBEHWSA KaBuTauum Ha uUX Bxoge. [epmeTnyHbin  6ak,
npeacraBnAwWNN cobon CBapHOM UMANHAP, 3aMOSfHAT BO3AYXOM WM MHEPTHbLIM
rasom nog pasnenvem go 0,2 - 0,3 Mlla. Hagys ocyliecTBNAeTCA UHEPTHBLIM ra3om
(a3oTOM), NpUMeEHeHMe KOTOPOro He Bbi3blBaeT OKUCreHus Macna. B rmgpocmucremax
npeccoB Takue Baku cnyxart Ans 3anofHeHus paboymx UUIMHAPOB XWAOKOCTbIO Mpu
XONOCTOM Xo4e MallnHbl. 30biToyHOEe gaBneHue B HUx gocturaet 0,8...1,0 MlMa.

JNlekuun 14

UcnbiTaHua y3510B rmaponpuBoaa

Ha3HaquV|e, Buabl U Uelb McnbIiTaHUMN
McnbiTaHus rMapaBnMyYeckux CUCTEM U arperatoB  SIBMISIOTCS  BaXXHEWLLUM
METO[OM KOHTPONSA MX TEXHUYECKOro COCTOSIHUS, KakK B Mnpouecce oTpPaboTKM HOBbIX
n3genun, Tak M B npouecce WX AnuTenbHown akcnnyatauun. WcnbiTaHusam moryT
noaBepraTbCs OTAENbHbIe arperathbl, Y3fbl CUCTEM UMK Lenble CUCTEMbl B COGpaHHOM
BUOE.
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B kauyectBe npumepa npuBefeHa Kraccuukauma UCNbITaHUA NpUHATaA B
aBMALNOHHOW MPOMbILINIEHHOCTN, KOTOpasi HOCUT OOLMIN XapakTep U NpUMeHMMa Kak
A58 UCNbITaHNA CaMoseToB, ABUraTtenen, Tak u oTAenbHbIX CUCTEM U arperaTos.

B 3aBucMMOCTM OT nMOCTaBMNEHHbIX LUeNnen ucnbiTaHNa noapasfensTcs Ha
Hay4YHO-UccnegoBaTenbCKue, OnbITHbIE U CEPUNHBIE.

Hay4yHo-uccnepoBartenbCcKkue UCNbITaHMA OObLIYHO NPEALECTBYOT BCEM APYTnM
BMAAM ucnbiTaHnin. Llenn aTux ucnbiTaHnin MOryT ObiTb PasfnMyHbIMU, HO UX rriaBHasA
3afjlaya CBOAUTCHA K U3YYEHU0 U aHanu3y NPOUCXOAdALLMX B arperatax WM cucteme
ABNEHNA M NPOLIECCOB, ONpeaeneHnto pasriMyHbIX XapakTEPUCTUK, a TakkKe U3YYEeHUIo
drakTOpOB, BIIMSAOLLMX HA HAAEXHOCTb U A0SITOBEYHOCTb.

lMpoBegeHMe HayyYHO-UCCReaoBaTENbCKUX MCMbITAaHUN ABNSeTca obA3aTernbHbIM
ycnosvem npu paspaboTke NpUHLMNMANbHO HOBbIX KOHCTPYKLUWA arperaTtoB U y3nos
rmopaBrnyecknx cuUcTeM. Takume UuChbITaHus, Kak MnpaBuno, NPOBOOATCH B Hay4HO-
nccnenoBaTenbCKUX MHCTUTYTax, nabopatopuax BbICWKMX Y4YebHbIX 3aBedeHun U
KOHCTPYKTOPCKMX OpraHn3auusix.

Tabnuua 7.
HayyHo-uccnegnoBaTtenbckue
ArperatoB (B nabopaTopHbIX
YCIOBUSAX)
Y3noB (B nabopaTopHbIX
[loBOOOYHbIE
= YCrOBMUSIX)
5 | OnbITHBLIE 'maopaBnMyeckon CUCTeMbl Ha
3 OMbITHOW MalUnHe
§ JTabopaTopHbie
o "ocypapcTBeHHbIe
E JkcnnyaTaunoHHbIe
© CpnaTtoyHble
g KoHTponbHble
= JKcnnyaTaumMoOHHbIe
% CepunHble pecypcCHble UCMbITaHUA 00
= | (3aBoackue) rapaHTMpPOBaHHOIO CpoKa
(S% [OnutenbHble cTeHAOBLIE cnyx6bl
3a MEeCsI4HYI0 NporpamMmmy
00 paspyLleHus arperaTta

Pesynbtatel Hay4HO-UccrnegoBaTerNbCKMX — UCMbITAHUA  Oal0T  BO3MOXHOCTb
YTOYHUTb U OOMOSMHUTL BbIABUHYTbIE TEOPETUYECKUE MOSIOXKEHUS U MeToObl pacyeTa,
onpegenutb pabouyvme napameTpbl WU XapakKTEepUCTUKW, ONpeaenuTb Harpysku,
OenCTByoWMne Ha noTpedbutenu, n pewnTb MHOrME Apyrue Bonpocbl. Ha ocHose
NpoOBEOEHMS TakKMX WUCMbITaHUA MOryT OblTb Takke paspaboTaHbl TEeXHUYecKue
TpeboBaHUA Ha NPOEKTUpPYeMble arperatbl U cucTemMbl. B oTAenbHbIX criyyasx maTte-
puarnbl UCMNbITAHUA MOTYT MOCIYXUTb OCHOBOMW ANSA CO34aHUA HOBbIX METOAO0B pacyeTa
N TeopeTnyeckmx o6o0LLEeHNI.

OnbITHbIE UCNLITAHUA NpPeacTaBnAlT cobor BTOPOW 3Tan B CO34AHUN HOBbIX
KOHCTPYKUM. Llenbto OnbITHBIX UCNbITaHUMK ABNAOTCA OTpaboTka M OOBOAKA HOBbIX
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arperaTtoB M cuctem. B npouecce 3TUX WCNbITaHUMA WCNONbL3YIOTCA pesynbTaThl,
NOony4YeHHbIE NPU Hay4YHO-UCCNenoBaTENbCKNX UCTIbITAHUSIX.

B cooTBeTCcTBUM CO CBOEN OCHOBHOW LEMbl OMNbiTHblIE WUCMbITAHUA MOryT
noapasgenaTbCa Ha: AOBOAOYHbIE, nabopaTopHble, NleTHble, rocyAapCTBEHHbIE U
3KcnnyaTayMoHHbIe.

[JoBoaoYHble UCMbITAHUA MOryT MPOBOAUTBLCA MO ABYM HarnpaBfieHUAM:
oTpaboTka arperatoB M OTAENbHbIX Y3roB cucteM (B nabopaTopHbIX YCMOBUSX) U
oTpaboTka coOpaHHOM T[MOPaBfIMYECKOM CUCTEMbI Ha ONbITHOM MawuHe. [lpu
NpoBeAeHUN TaknX UCMbITaHUI CTapalTCs BOCMPOMU3BECTU pearbHble YCrnoBus paboTbl
arperaToB, KOTOPblE MOXHO OXUAaTb B NpoLecce ANMTENbHON 3KCnnyaTaumm MallvHbl.

[Mocne OKOHYaHUSA OMbITHLIX WCMbITAHWA, Kak NpaBuno, YO4aeTCs BbINOSHUTb
oTnagky paboudmx npoueccoB, OTPabOTKy KOHCTPYKUMM arperatoB WM  y3nos,
NpoBepuUTb MNpPaBUMbHOCTbL BbibOpa MaTepuanoB W TEXHONOMMU  M3rOTOBMNEHUS,
onpefenuTb npeaBapuTernbHbIN CPOK CryXbbl Tex WM WHbIX arperaTtoB, OOBECTU
napameTpbl W XapakTepUCTUKN arperaTtoB W CUCTEMbl [0 OOYCIOBMEHHbIX B
TeXHu4eckux TpeboBaHuAX. 3avacTyro Npu ITOM BO3HUKAET HeobxoauMOCTb B
npoBeAeHun cneuunarbHbIX UCMbITAHUA NO MporpaMmam, yYnTbiBaOWNM Te UM UHbIe
YyCNoBWS aKCMfyaTauuun, HanpuMmep, HU3KME UM BbICOKME TeMnepaTypbl OKpyXKatoLlen
cpenpbl.

lMocne ycnewHoOro npoBeAeHMS [AO0BOAOYHbIX M NlAabopaTopHbIX MCMbITAHUN
NPUCTYNalT K ONbITHbIM WCNbITAHUAM TNOPABINYECKON CUCTEMbI Ha MallMHE B
peanbHbIX YCIOBUAX.

EctectBeHHO, 4TO B nepuog nNPOBeAEHWUS OMbITHbIX WUCNbITAHUA  MOTYT
O0OHapyXuUTbCs OTAEeNbHble HeOoCTaTKM KOHCTPYKUMM, a Takke Te WU  UHble
HEeMCnNpaBHOCTWU, KOTOPble YCTPaHATCA [0 MNOCTYMMeHus u3gennuin B CEepUnHoE,
NPOV3BOACTBO.

B npouecce rocyaapcTBeHHbIX UCMbITAaHUM CreunanbHass KOMUCCUSA NpoBepsaeT
COOTBETCTBME  XapakTEPUCTUK W MapamMeTpoB  MCMbITbiIBAEMOro  obbekTa
YCTAHOBMEHHbIM AN Hero TexHU4eckum TpeboBaHMAM; nNpu 3TOM  BO3MOXHbI
AopaboTKM NCNbITbiIBAEMOro 06beKTa, yry4llatoLne ero XxapakTepuCcTUKK.

[Mocne oKOHYaHUSA rocyfapCTBEHHbIX UCTILITAHUA N NOMNOXUTENBHOIO 3aKNYeHUs
rocygapCTBEHHOM KOMWUCCUMM MO WUCNbITyeMOMY OOBLEKTYy nocnegHuin nepefaeTtcs Ha
3KcnnyaTauuMoHHble UCMNbITaHUA, KOTOpble ONUTENbHbI U NPOBOAATCA B pearibHbIX
YCNOBUSX 3KCNyaTaunn, Ans KoTopblx NpeaHasHayeHa JaHHas MallvHa.

CepuiHble MCNbITaHMA NPOBOAATCA Ha 3aBofax-usrotoButensax. Pasnuuator
cnegylouwme BUAbl CEPUNHBIX UCMbITAHMIA: CAAaTOYHbIe, KOHTPOJbHbIE, ANUTENbHbIe
CTeHAOBbIe U IKCNITyaTauMOHHbIE.

Kaxxgbl BbiNycKaeMbli 3aBOAOM arperaTt NpoxXoAnT cAaTO4YHbIe UCTNbITaHUSA; Npu
9TOM MPOBEPSAIOTCA OCHOBHbIE €ro napameTpbl, NPaBUbHOCTb COOPKN N COOTBETCTBUE
TEXHUYeCckuM TpeboBaHNAM.

B npouecce KOHTPOSbHLIX UCMbITAHUWA, KOTOpble, Kak MNpaBuio, MPOBOAATCS
BbIOOPOYHO, NpoBepsAlTCA Bonee TwaTenbHO OCHOBHbIE NapameTpbl U XapakTepUCTUKK
arperatoB u cuctem. [lepMoanyHOCTb 3TUX UCMbITAHWA M UX OObEM 3aBUCAT OT
Ha3Ha4YeHusa N3genun, a B psiae Criydyaes COrnacoBbIBAKOT C 3aKa34YMKOM.

ArperaTtbl rMapaBfiMyYeCcKMX CUCTEM Ha 3aBOAAX-M3rOTOBUTENAX MNOABEPratTCs
ANUTENbHbIM CTeHAOBbLIM MCMbITaHMAM. OHM MOTYT pa3genaTbCa Ha Tpy BUAaA:
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1) pecypcCHble UCNbITaHNA 40 rapaHTUPOBAHHOIO Cpoka CryXbbl;

2) ncnbiTaHus 3a MECHAYHYIO NporpamMmy.

[OnuTenbHOCTb 3TUX UCMbITaHUA ycTaHaBnueaeTca A0 50% rapaHTMpoOBaHHOIO
pecypca. Takum ncnbliTaHnam obbIMHO NOABEPraoTCA aBMaUMOHHbIE ABUraTENN;

3) ucnbiTaHMsa 40 paspyLleHus arperara.

Bce 9T wncnbiTaHMA MpoBOOATCA MO COMMAacOBaHUIO C  3aKa3yMkoM U Mo
crneuvanbHO yTBEPXOEHHbIM nporpaMMmam UM MeToavkam. B npouecce AnuTenbHbIX
NCMbITAHWMI ONPeaensatTCs HaLEeXHOCTb CEepPUMHbIX M3AENUM U UX CPOK cryxObl. Mo
pesynbTatam  UCMbiITaHUA  paspabaTtbiBalOTCA  NPeafioXeHUss Mo YNyudlweHuo
NCMbITAHHbIX KOHCTPYKLMMN.

JKcnnyaTauMoHHble WCMbITAHUA HOCAT TakKkKe [ONUTENbHbIA Xapaktep W
NPOBOAATCS 3KCNIyaTUPYIOLWMMN  OpraHu3auusamMn B pearibHbIX YCrnoBuaxX paboThbl
MaluHbl. Bce 3ameyaHns No TEXHUYECKOMY COCTOSIHUIO U3ZENUK, a TakkKe NnoxenaHus
MO YMYYWEHUIO KOHCTPYKUMM W MOBbIWEHUIO HAOAEXHOCTU CUCTEMATUIUPYIOTCHA W
OTCbINaTCA Ha 3aBOA U B KOHCTPYKTOPCKOE BHpOo ANA U3ydeHus n peanusauum nx B
NPOM3BOACTBE Ha NOCNeAYLWNX CepPUsIX.

B cBA3KN C NOBbLIWEHHBIM BHUMaHMEM K BONPOCaM HaAEeXHOCTU U AONTOBEYHOCTU
PasfiMyHbIX TEXHUYECKUX W3Oennin Ccepbe3HOe BHUMaHWe YyAenseTca OnUTernbHbIM
UCNbITaHUAM A5 onpeaerieHnst PakTUYecKoro pecypca u3genuun.

PasnnyHble BuAbl TakMX WCNbITAHUW MPOBOAATCA YXe [OaBHO Ha CEepPUNHbLIX
3aBofax M B KOHCTPYKTOPCKMX OpraHu3aumsax, OAHaKO OHW He Bcerga AocturaroT
Xenaemon Lenu, Tak Kak B 60MNbLUMHCTBE CryvyaeB He YYUTbIBAOT pearibHble YCroBUS
akcnnyatauuun. K Tomy e ¢ yBenudeHnem CpokoB criyxbbl arperatoB cBbiwe 2000 u,
BO3HMKAIOT 3aTPyAHEHWS C BbINOMIHEHNEM AONUTENbHbIX UCNbITaHUW. [axe npu
KpYrnocyToyHon paboTe [AOns NpoBedeHWA TakuX WCMbITaHUM HYXHO 6onee AOByX
MecsLeB.

OcobeHHO cepbe3Hble 3aTpyAHEHMS B 3TOM 06nacTM MUCMbITbIBAET aBUALMOHHAS
NpOMbIWNEeHHOCTb. lMocnegHee 06bACHAETCA TEM, YTO MOCNE BLINOMIHEHUA TEeX Wn
WHbIX JOPabOoTOK rmapaBnuyeckne arperatbl HEOH6XOAMMO UCMbITaTb HA HAAEXHOCTb.
Be3 aTMX wucnbITaHUM HEBO3MOXHO 3anyckaTb Cepuio, a npoBedeHUE UCMbITaHUN
3aTArMBaETCHA Ha HeCKoSibKO MecsueB. B Takux cnyyaax uenecoobpasHo nposeneHue
YCKOPEHHbIX U (POPCUPOBaHHbIX UCMbITAHUA TMAPaBAUYECKUX arperaToB.

INlekuma 15
Pa3mepHblie uenn. Bugbl pasmepHbix uenen. Metoabl

pac4yéTa pa3mMepHbIX uenemn.

lMpn KOHCTPYMPOBAHMM MEXAHU3MOB, MaluuMH, NPUOOPOB W OPYrUX W3AENuvn,
NPOEKTUPOBAHUN TEXHOMOIMYECKNUX NpoLeccoB, BbIOOpe CcpeactB UM MeTodoB
N3MEPEHNN BO3HMKaAeT HeobXoaAMMOCTb B NPOBEAEHUN Pa3MEpPHOro aHanusa, ¢
MOMOLLbIO KOTOPOro [AOCTUraeTcsi MnpaBUNbHOE COOTHOLUEHME B3aMMOCBA3aHHbIX
pasMepoB UM onpegendalTcs  gonyctumble  owmnbkm  (gonycku).  logobHble
reoMeTpuyeckne pacdeTbl BLINMOMHAKTCA C WUCMOMb30BaHMEM TEOPUN pPa3MEpPHbIX
uenemn.
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Pa3smepHas uenb — COBOKYMHOCTb pa3mMepoB, 00pasyoLlmx 3aMKHYTbIA KOHTYP U
HenoCpeaCTBEHHO Y4acTBYKOLWAA B peLlUeHMM MOCTaBNeHHOW 3ajadn. Ha ueptexax
pasmepHasa uenb odopMnaeTca He3amkHyTon, 6e3 00603HadeHuss pasmMepoB U
OTKITIOHEHUA OAHOrO0 M3 3BEeHbEB. B peanbHOM 06beEKTe npaBWibHO COCTaBIIEHHas
pasMepHasa uenb Bcerda 3amkHyTa. [locnegHui (3amblikalowun) pasmep U none
Jorycka 3Toro pasmepa ABnATCA PYHKUMEW OCTarnbHbIX pa3mepoB. Bce pasmepsbl
uenn (PyHKUMOHaNbHO B3auUMOCBS3aHbl U U3MeHeHWe Nboro M3 3BeHbeB BreYveT 3a
cobon HeobXoOUMOCTb U3MEHEHUS KaK MMHUMYM €eLLe OAHOro 3BeHa.

B cooTtBeTCcTBMM C onpedeneHneMm UerneBoe HasHayeHwe pasMepHoOn Lenu
3aBUCUT OT pewaemon 3agayn: obecneyeHne pabOTOCMOCOOHOCTU KOHCTPYKLUK
(KOHCTpYKTOpCKMEe uenu), obecnevyeHne TOYHOCTM W3roTOBMAEHUS (TEXHONOorn4yeckme
uenu), obecneyeHne TOYHOCTM U3MEPEHUS (M3MePUTESNbHbIE Lienn).

B ogHOM ob6bekTe MoryT 6bITb pasHble pa3MepHble Lenu, Npu4em HeKoTopble M3
HUX MOryT BKMOYaTb OAHUM U Te Xe 3BeHbs. 3BEHbA pasMepHoOn uenn — pasmepbl
(anemeHTbl), oOOpasywuwme pasMepHylo Uuenb. Bce 3BeHbsa, Bxoadwme B Lenb,
HasblBalOT  COCTaBNALWMMW  3BEHbSMW  pasmMepHon uenu. 3BEHO, KoTopoe
TEXHOMNOrMYeckn nonyyaeTcs nocnegHUM B pasMepHoOW uenu (Mpyu U3roToBAEHUU UIn
npv c6opKe), Ha3bIBaKOT 3aMblKaloLLMM 3BEHOM.

MpaBunbHO paccynTaHHble pasMepHble uenn obecnedynBaldT HopMarnbHOE
PYHKUNOHUPOBAHME peanbHOro OObekTa 3a CYET HYXHbIX OrpaHUY4eHUNn WUCXOAHbIX
3BeHbeB. VcxogHoe 3BEHO pa3MepHOM Lenu — 3BEHO, HOMWHANbHOE 3HayYeHue wu
OTKIOHEHNSA KOTOPOro AOMKHbl OblTb obecneveHbl B X04e CO34aHUA pa3smMepHOn uenwu,
MOCKOSMbKY OHM onpefensioT (YyHKUMOHUpoBaHWe usgenud. B kayectBe npvmepoB
MOXHO paccMaTpmBaTb 3a30pbl B HAMNPAaBIAOLWMNX CKONBXEHUSA UK NO BbICOTE LLMNOHKM
B NpM3MaTMyecKoM comnpsbkeHun. B npouecce cOopkn nsgenus McxoaHbln pasmMep, Kak
npaBuno, CTaAHOBUTCH 3aMblkaloWwnM. Pasmep 3amblkalollero 3BeHa MOXeT ObiTb
NONOXUTENbHbBIM, OTPULATENBHBIM U PaBHbIM HYIIHO.

Hapo nveTb B BMay, 4to ntobas KOHCTPYKUMS npenctaBnsieT cOBoM 3aMKHYTYHO
pasmepHyto uenb. Mpn obpaboTke nobon geTann MmeeT MeCTO TexHorormdeckas
pasMepHasa uenb, rae 3amblKaloWwuM 3BEHOM SABNSAeTcs pa3mep obpabaTbiBaemoro
anemeHta pgetanu. [lpy wmn3MepeHUAx CpeacTtBoO  U3MEPEHUs BMECTe  CO
BCMOMOraTefibHbIMY 3rieMeHTaMn obpasyloT U3MEPUTENbHYID pasMepHyl LUenb, rae
3aMblKaloLLMM 3BEHOM SABMSETCH pa3Mep U3MEpPSEMOro arieMeHTa getanu.

Mo Buay 3agady, B peLeHUM KOTOPbIX Y4YacTBYKOT pas3MepHble Lenu, OHU
pasgensaTca Ha: KOHCTPYKTOPCKME, TEXHOMOMMYECKue U u3mepuTernbHbIe.

KoHcmpykmopcKkue pasmepHble yenu pelarT 3agady no obecnevyeHnto TO4HOCTH
NPV KOHCTPYMPOBAHUK, YCTaHABNMBAKOT CBA3b pa3MepoB AeTanu B U3Lenuu.

TexHomoau4deckue pasmepHbie uernu pellarT 3agady no obecrneyeHnto TOYHOCTU
NpyY W3roTOBMEHMM AeTanen MalluH, YCTaHaBnvMBaloT CBA3b pa3MepoB JeTanen Ha
pasHbIX 3Tanax TeXHONOrM4YecKoro npolecca.

UamepumernbHbie pasmepHbie yernu pewarT 3agadvy obecneyeHns TOHHOCTU Npu
N3MepeHnn, yCTaHaBnMBalT CBA3b MeXAy 3BEHbAMW, KOTOpble BIIMAIOT HAa TOYHOCTb
N3MepeHns.

3BEHOM Ha3blBaeTCs Kaxabli 13 pa3mMepoB, 0OpasylolmnX pasmepHyr Uuenb.
3BEHOM pa3mepHON Lenn MoXeT OblTb JIMHENHbIA UMK YINIOBOW pa3Mep MaluvHbl, y3na,
aetanun, onpegensaloWMn  pasmep MOBEPXHOCTM  (Hanpumep, AnamMeTp) unm
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OTHOCUTENbHOE  pacCTosiHMe  (Hanpumep, KOOpAUHUpYLWWA  pasmep), nubdo
OTHOCUTESNbHbLIN MOBOPOT MOBEPXHOCTEN WUNU UX ocen. Kaxpgas pasmepHas uenb
COOEpPXUT OOHO (M TONbKO OAHO) UCXOOHOE WU 3aMblkarollee 3BEeHO W HEeCKOSbKO
COCTaBrSALLNX 3BEHLEB.

B 3aBMcuMMOCTM OT pacrnonoXxeHust 3BeHbeB, Lenn OenAaTcs Ha Mniockne u
NPOCTPaHCTBEHHblIE. B 3aBMCMMOCTM OT BMAA 3BEHbEB pPasnMyalnT JfUHENHble
pasmepHble Lenu (3BeHbAMU ABNATCA NIMHENHbIE pa3Mephbl) U YrIoBbIe.

JInHenHon pasmepHOM LUeNb HasbliBalOT Lenb, BCe 3BEHbA LENuU CBapHOW
KOHCTPYKLMN, COCTOSLLEN N3 TPEX ANEMEHTOB KOTOPOW napanfiesnbHbl Mexay cobon m
nexart B OOHOW NIIOCKOCTU MM MOryT ObiTb 6€3 M3MEHEHUn CNPOEKTUPOBaHbI Ha 3Ty
NNOCKoCTb. Ecnun Bce paamepsbl 3TOM Lenu yrroBble, TO TaKyto Lenb Ha3biBaloT YrioBowu
pa3MepHOn Lenblo.

[MnockocTHOM pasMepHOM Lenbi HasbiBalOT LeNb, 3BEeHbS KOTOPOWM He
napannenbHbl Mexay coboir, HO nexaT B O4HOW MMOCKOCTM unum MoryT 6biTb 6e3
N3MEHEHUN CNPOEKTUPOBaHbI Ha 3TY NITOCKOCTb.

[MpocTpaHCTBEHHON pa3MepHOM Lenbi HasbliBalOT Lenb, OAHO WIN HECKOSbKO
3BEHbEB KOTOPOW NEXWT B OPYrMX MMAOCKOCTAX U He MOryT ObiTb 6e3 nameHeHun
CMPOEKTUPOBaAHbI Ha MSIOCKOCTb OCTallbHbiX 3BeHbeB. PasmepHble uenu CcyaooBbiX
KOPMYCHbIX KOHCTPYKUMM NO AfIMHE CydHa Yvalle sBRSTCA NUHenHbIMW. [na pacyeTa
npexae BCero yCTaHaBNUBAKOT CXeMY JIMHENHOW pa3MepHOM Lenu JaHHOW KOpMnyCHOWM
KOHCTPYKUMWN, HamevaloT BCe ee COCTaBfslWMe 3BEHbs, onpeaensdioT 3amblkatollee
3BEHO N COCTaBAT YypaBHEHNE pa3MePHON Lienu.

McxogHblM mMaTepuanom Ans NMUHENHOW UK YIrioBOW pasMepHOM Lienu sBndeTcs
yepTex, HO AN peLleHns MOryT MPUMEHSTLCS creLmanbHO COCTaBMEHHbIE CXEMbI.

PacueT pa3smepHbIX Lenen n nx aHanua — obs3atenbHbI 3Tan KOHCTPYUPOBaHMUS
MaLUWH, CNOCODCTBYIOLLMI MOBbLILEHUIO KaYecTBa, obecneyeHunio B3anmMo3aMeHaeMOoCTu
N CHWXXEHUIO TPYOOEMKOCTU UX N3rOTOBIIEHUS.

CywHocmb pacyeTa pasMepHON Lenu 3aknyaeTcs B yCTaHOBIIEHUN JOMYCKOB U
npeaenbHbIX OTKIIOHEHUN BCEX €€ 3BEeHbEB MCXoas u3 TpeboBaHWA KOHCTPYKUMU U
TexHonorun. MNpu aTom pasnuyatoT ABe 3agayn: npamas n obpartHas.

[Mpamass 3adavya 3akn4yaeTcss B oOnpedefieHMn HOMMUHArbHbIX pPa3MepoB,
OOMNYCKOB U npefenbHbIX OTKITOHEHUW BCEX COCTaBMALWMX 3BEHbEB pPa3MEpPHON Lenu
NO 3aJaHHbIM HOMMUHAaNbHOMY pasmepy U OOMNYCKY (OTKIIOHEHUSM) UCXOOHOro 3BeHa.
Takas 3agaya OTHOCUTCS K MPOEKTHOMY pacyeTy pa3smMepHOU Lienu.

ObpamHass 3adaya 3akni4aeTcss B OnpefeneHnm HOMWHAMbLHOMO pasmepa,
Jonycka v npefenbHbIX OTKMNOHEHUW 3aMblKaloWero 3BeHa MO YCTaHOBIIEHHbIM
HOMWHanbHbIM pasMmepam, AOMNyckam U rnpefefibHbIM OTKIMOHEHUAM COCTaBrSOLWMX
3BeHbeB. Takas 3aga4a OTHOCUTCH K MOBEPOYHOMY pacyeTy pasMepHOU Lenu.

PasmepHas uenb CTpoOUTCH, Ha4YMHas C 3amblkarowero (MCXxogHoro) 3seHa. 3atem
MO 4YepTexy HaxXOAAT NPUMbIKAKOLWY K HeMy cneea pJetanb, pas3Mep KOTOpow
HenocpeacTBEHHO BMUSET Ha pasMep 3amblkatollero 3seHa. [lanee HaxogsaT pasmep
BTOPOW [eTanun, COMpsXKeHHOW C pasmepom nepson. WM Tak nocnegosaTesnbHO
BbIABNAT AeTann cbOpOoYHOro CoeguHeHus, ConpsbkeHHble [pyr ¢ Apyrom, pasmepbl
KOTOpPbIX HENOCpeaCTBEHHO BIUAIOT Ha pasMep 3amblkarwollero 3seHa. NocnegHun ua
9TUX pa3MepoB OOSMKEH NPUMKHYTb K pa3Mepy 3aMblKaloLllero 3BeHa, 3aMKHyB Lernb. B
COCTaB pa3MepHOW Lienu OT Kaxkaou getanu BXOAUT TOSbKO OAMH pasmep.
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Y NOKYMHbIX U34eNMN B pasMEpPHYIO Lienb BKITHOYAKT KOHEYHbIN pasmMep.

Y wu3spgenunda, Kak npaBurio, HECKONbKO pasMepHbix uenen. Kaxgon uenwu
npucBamBaeTcs onpeaeneHHast byksa. 3BeHbSM NIMHENHON Lienu 06bl4HO NpUcBanBaroT
OGykBy pycckoro andasuTa, YrnoBbiM - rpedeckoro. Kaxxgomy coctaBnsiolemMy 3BeHY
npucBaMBalOT MHAEKC B BUAE NOPSOKOBOrO HOMepa, OTCHYET KOTOPOro Npou3BOANTCA, OT
NeBOM rpaHuubl 3aMblkalowero 3BeHa. 3amblkaloleMy 3BeHYy MpucBavBalOT UHAOEKC.
YBenuumnsawuime 3BeHbs 0603HayaloT cTperikamu, NpPocTaBneHHbIMU Hag BGyKBEHHbIM
0003HayeHeM 3BeHa 1 HanpaBfeHHbIMU BMPaBo, a Takke 3HaKoOM «+» yMeHbLuawLue
- CTperikamu BfieBO 1 3HAKOM « - ».

PacueT n aHann3 pasamepHon Lenu No3BosisieT:

1. yCTAHOBUTb KONMMYECTBEHHYIO CBA3b MEXAY pa3Mepamu getanen nsgenvs

2. yCTaHOBUTb HOMUWHAsbHbIE 3HAYEHMUS

3. [OnyckM B3aMMOCBS3aHHbIX pPa3MepoB, WCXOAS W3  JKCMyaTaLMOHHbIX
TpeboBaHUN N IKOHOMUYECKOM TOYHOCTN 06paboTkm aetanen n coopkm nsgenus

4. onpenenutb, Kakou BWA B3aMMO3aMeHAeMOCTWU (MOSHbIN, HenosnHbin) 6yaet
Hanbonee aKOHOMUYEH

5. pobutbca Hambonee npaBUbHOM MPOCTAHOBKM pa3MepoB Ha paboymx
yepTexax

6. onpegenuTb OMepauMoHHble OOMYCKW W caenaTtb nepecyeT pa3MepoB Mnpu
HecoBNaAeHNN TEXHONOMMYECKNX, KOHCTPYKTOPCKUX, N3MepuTenbHbix 6as.

MeToabl pac4éta pasmMepHbIX Leneu.

Mpun pacyeTe pasMepHbIX Lenen NPUMEHAT MeTobl:

a) nonHon B3ammo3dameHdemocTn (no MOCTy meTon pacyeta Ha MakCUMyM-
MUHUMYM);

6) TeopeTMKO-BEPOATHOCTHbIN;

B) rpynnoBo B3auMO3aMeHSEMOCTH;

) perynimpoBaHus;

) NPUTOHKN.

Ha cbopouHbIx YyepTexax OBObl4HO HE yKa3bIBalOT MPUHATLIN METOn OOCTUMXEHUS
TOYHOCTW 3aMblKaloLero 3BeHa. Torga TeXHonory NpuxoamTca camomMy yCTaHaBnmMBaThb
mMeTon COOPKM Ha OCHOBAHWM BLISIBNEHUS W MNPOBEPOYHOro pacdeta COOPOYHbIX
pa3MepHbIX Lenen, 4To npeanaraeTca caenaTb B AaHHOW nabopaTtopHoun paboTe.

Beibop meToga cOOpkM 3aBUCUT OT TOYHOCTM 3BEHbEB UENW; peanbHOW
BO3MOXHOCTU  TexHomnormyeckoro obopyaoBaHus nNo  oBecrneyeHuto  TOYHOCTU
COCTaBNALWMX 3BEHHEB B MEXAHUYECKOM Lexe; YPOBHS opraHusauum cOOpPOYHbIX
pabor.

MeToa B3anmo3amMeHAeMOCTM NPUMEHSIOT B TOM Crlyvae, Koraa Ha obopyaoBaHum
MEexaHM4yeckoro Luexa 6e3yCnoBHO MOXHO BblAepXaTb [AOMYCKM COCTaBMSAOLLMX
3BEHbEB, Ha3HAYEHHbIX KOHCTPYKTOPOM. ECnNM 3TO HEBLINOMHUMO, MbITAOTCA
NPUMEHNTb MEeTOL HeNonHoW B3ammo3dameHsieMocTu. [lpy 3TOM  3HaAYUTENBHO
pacLUMPSOTCA MPOM3BOACTBEHHbIE AOMYCKN MO CPABHEHUIO C KOHCTpyKTOpCckuMuU (B 1,5
~ 2 pasa), Ho y 0,27 pa3mepHbIX Lenen (y Tpex ua TbiCaun) npenernbHble 3HaYeHus
3aMbliKalolero 3seHa (Npu HopMaribHOM 3akKOHe pacnpeeneHns) moryt ObiTb He
BblgepXaHbl. Ecnn 3TM paclumpeHHble [OOnyckM TPYAHOBLINONHUMbI, npuberatT K
MCNOMb30BaHMIO METOAOB PEryriMPOBKN MW NPUrOHKN (MOCNEOHNA - B €ANHUYHOM Ui
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MerikocepurmHOM npousBoAcTBe). B aToM cnyyae yctaHasnuBalT Ha COCTaBnfawLime
3BEHbS NErko BblAepXXMBaeMbl€ B JAaHHbIX NMPOU3BOACTBEHHbIX YCIOBUAX JOMYCKM.

B peakux cny4vasix, Koraa TOMHOCTb 3BEHLEB UCKITHOYUTENBHO BbICOKA, MPUMEHSIIOT
MeTOo[4 rpynnoBOM  B3auMMO3aMEHSIEMOCTM  (3a30pbl B MIYHXEPHbIX  napax,
nogLwnnHuKax).

Memo0 nonHou 83aumosameHsiemMocmu

MeToa nNonHom B3aMMO3aMEHAEMOCTU - MeTo, Npu KOTOpoM Tpebyemas TOYHOCTb
3aMblKaloLero 3BeHa pasMepHOW LUenu [ocTuraetca y Bcex OObekToB nyTem
BKIMIOYEHNSA B HEE COCTaBnsOWMX 3BeHbeB 6e3 Bbibopa, nogdopa unm U3MeHeHus mx
3HaYeHUMN.

TexHonornyecknn npouecc cOOpKM MNpyM 3TOM CBOOUTCS K MNPUCOEANHEHWUIO
aetanen B COOTBETCTBMM C YCTAHOBIIEHHbIM XapakTepoM CONpsiKeHMs 6e3 BbINOSHEHWS
Kakon-nubo npuroHkn, noabopa pJeTanen wnNu perynupoBaHnA WX B3aUMHOrO
NOMNOXEHUS.

OCHOBHbIMM [AOCTOMHCTBAMW MeToAa MOSMIHOW B3aMMO3aMEHAEMOCTU SBMAIOTCS
NpoCTOTa U 3KOHOMUYHOCTb COOPKU, MPUMEHEHME MOTOYHbIX OpPraHU3aunoHHbIX POPM
CcHOPOYHbIX NPOLIECCOB, BLICOKUMW YPOBEHb MeXaHu3auun n asBTomatusaumm copoYHbIX
npoueccoB, BO3MOXHOCTb  LUMPOKOrO  KOOMEpUpoBaHUS  3aBOAOB, pas3BuUTUE
cneuvanu3vpoBaHHbIX  MPeanpuaTMi  C  BbICOKMM  YPOBHEM  aBTOMaTU3auum,
BO3MOXHOCTb OpraHv3auuMm nerkoro, ObICTpOro M AeLweBOro pemMoHTa WU3genuvu,
yrnpoLLEeHNe CUCTEMbI U3FOTOBMNEHUS 3anacHbIX YacTeun u ap.

MeTon nONHOM B3aMMO3aMEHSIEMOCTU  TpebyeT MNOBbILLEHHOW  TOYHOCTU
COCTaBNALWMX 3BEHLEB pas3MepHblX uenen. B MHorosseHHbIX Uenax Tpebyemas
TOYHOCTb MOXET CYLLeCTBEHHO MNOBbIaTb CPEOHIO SKOHOMMUYECKYHD, a MHorga u
OOCTWXXMMYIO  TOYHOCTb, COOTBETCTBYIOLLYIO  CYLLUECTBYHOLNM  TEXHOJOMMYECKNUM
mMeTogam obpaboTku. [losToMy MeTod MOMHOW B3aMMO3aMEHSEMOCTU HaxoauT
NPUMEHEHNE AN KOPOTKO3BEHHbIX pPa3MepHbIX Lener wunm B Ccrnyyvae, Korga K
3aMblKaloLWNM 3BEHbSIM MHOTFO3BEHHbIX Lienen He NpeabaBnsaoT BbICOKMX TOYHOCTHbIX
TpeboBaHU.

Memo0 epynnoeoli 83aumo3ameHseMmocmu

MeTog rpynnoBon B3auMMO3aMEHSiEMOCTU - MeTond, MNpu KoTopom Tpebyemas
TOYHOCTb 3aMblKaloLLero 3BeHa pasMepHon Luenu pocrturaetca gobasneHnem B
pasMepHylo Lenb COCTaBMSOWNX 3BEHbEB, MpUHAANexawmux K OgHOW U3 rpynn, Ha
KOTOpble OHW NpeaBapuUTErNbHO PacCoOPTUPOBAHDI.

[ocTonHCcTBOM MeToAa SABNAETCH OOCTUXKEHUE BbICOKOM TOYHOCTU 3aMbIKaoLLEro
3BEHa MNpU SKOHOMMYECKM LenecoobpasHblX AoMnyckax COCTaBNSAOWMX 3BEHbEB
pasmepHon uenu. MeTton HaxoauT MNpPUMEHEHME B MacCOBOM U KPYMHOCEPUAHOM
NPOn3BOACTBE OS5 KOPOTKO-3BEHHbIX pa3MepHbIX uenen (3 - 4 3BeHa).

Mpymepamn npuUMeEHeHUs MeToda MOryT CIYXWUTb KOMMEeKTauus LWapuKoB U
KoneLy, WapuKoBbIX MOALMNHUKOB, noadop npu cbopke NopLUHEn U NOPLUHEBLIX Konel,
noabop npu cbopke nanbua K OTBEPCTUIO BEpXHEW rOSfIOBKM LaTyHa ABuratens
BHYTPEHHEro CropaHus.

K Hepoctatkam meTofa OTHOCAT yBenuM4yeHue He3aBepLUIeHHOro npousBoacTBa
BBMAY KONMMYECTBEHHbIX HECOOTBETCTBMMA B rpynnax pgeTtanen, COeauHAEeMbIX Mnpu
cbopke; AononHUTEmNbHbIE 3aTpaTbl HA COPTUPOBKY AeTanen no rpynnam; YCrnoXXHeHue
cHabXeHns 3anacHbIMM YacTAMM.
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Memod npuzaoHku

MeTon MPUrOHKW, UMM TEXHOSIOrMYEeCKOM KOMMeHcauun, — mMeTopq, Mpyu KOTOPOM
Tpebyemas TOYHOCTb 3aMblKaOLEro 3BeHa pa3amMepHOn Lenn JOCTUraeTCa N3MeHeHNeM
pasMepa KOMMEHCUPYIOLWEero 3BeHa yaaneHmeMm ¢ KoMmneHcaTopa onpeaeneHHoro crnos
mMaTtepuana. [Ina aToro KoMneHcupyroulee 3BeHO eTann KomneHcaTtopa noctynaeT Ha
cbOpKy C 3apaHee YCTaHOBIIEHHbIM MPUMNYCKOM, yaansembiM Mo Mepe HagobHocTw,
MeTogaMn MexaHuyeckon obpaboTku B npouecce MNPUIOHKM ANa  OOCTUXKEHUS
Tpebyemoro 3HavyeHus 3amMblkalrollero 3BeHa. Ha Bce apyrne coctaBnsiome 3BeHbS
pasmepHoOn uenu, B TOM YUCMe KOMMEHCUPYOLNe, yCTaHaBNMBAKT 3KOHOMUYECKU
uenecoobpasHble  gonyckn. MeTog  npumeHsieTcs B MHAMBMAyanbHOM U
MernKoCcepumMHOM NPOn3BOLCTBE.

Pacyetr napameTpoB pasMepHbIX Uenen MOXeT MPOBOAUTLCA KaK MEeTOAOM
MakCuMyma-MUHUMYMa, TaKk U BEpPOATHOCTHbIM MeTodoMm. K HepocTtatkam meTtoga
OTHOCAT yaopoXaHue COOpPKM M MOBLIWEHHYIO TPYAOEMKOCTb COOPOYHbLIX paboT, a
TakKkKe YCNoXXHeHne NnaHnpoBaHMsa U CHabXeHus n3genus 3anacHbIMM YacTAMM.

MemoO0 peaynuposaHu

MeTtopa perynupoBaHus. Obwas xapakrepuctvka metoga. Metoa perynupoBaHus
- MeToA, nNpu koTopom Tpebyemas TOYHOCTb 3aMblKaloLlero 3BeHa pas3MepHoOn Lenu
AOCTUraeTca W3MEHEHMEeM pasMmepa KOMMeHcupylowlero 3BeHa 6e3 ypaneHus
mMaTtepuana c KoMmneHcartopa.

M3meHeHne KoMneHcupylowero 3BeHa npu cOopke M3genus OOCTUraeTcss unu
NPUMEHEHNEM CrneumanbHbIX KOHCTPYKTUBHbBIX YCTPOUCTB (KOMMEHCATOPOB) C MOMOLLbIO
HenpepbIBHbIX NMOO nepuoauyecknx nepemMelleHun: getanen no pesbbe, KNUHbAM,
KOHMYECKUM MOBEPXHOCTAM, IKCUEHTPUKaM wn T.4., unm nogdbopoM CMEHHbIX AeTanen
TvNa NPoKNagok, Konew 1 BTYIOK.

B kauyecTBe HenoaBWXHbIX KOHOAEHCATOPOB OObLIYHO MPUMEHSAIOT KOMMMEKTbl U3
aetanen u3genvs, HanpuMmep CMeHHbIX Konew, BTYMoK, wanb v T.4., noabupaembix npu
cbopke no MecTy OO AOCTWXKEHUs TpebyemMon TOYHOCTU 3aMblKalowero 3BeHa, Wnn
Habopbl NPOKNagoK OANHAKOBOW UNN pa3HOM TOMLWMHbLI, NnogdupaemMbix N0 MECTY C TOW
Xe uenbto. [NoaBuKHbIE KOMNEHcaTopbl - 3TO YCTPONCTBA UNU OTAESbHbIE AeTanu, 3a
CYeT PperynupoBKM KOTOPbIX, [JOCTUraeMon nepeMeLlleHneMm unm noBOpOTOM,
obecneunBaeTcsa Tpebyembii pa3mep 3aMblKatoLLEro 3BEHA.

[MoaBMXHbIE KOMMEHCATOpPbl MO HEMNPEPbIBHOCTU PerynupoBaHus pasgensT Ha
KOMMeHcaTopbl C MNepuoanyYeckuM  perynuposaHveMm  (pe3bboBble,  KITMHOBBbIE,
9KCLEHTPUKOBbIE W Ap.) M KOMMNEHcATOpbl C HEMPEepbIBHbIM PEryriMpoBaHNEM, Kak
npaBuMnoO aBTOMATUYECKOro perynuposaHunsa. [lpy MCNONb30BaHUM MNOABWXKHbBIX U
HenoABMXHbIX (Habop NpOKMagoK) KOMMEHCATOpPOB CO34aloTCA  YCroBuA  Ans
nogaepxaHusa TpebyemMor TOYHOCTU 3aMblKatoLero 3BeHa B Npouecce akcniyataumm.

Mo HasHayeHuo BCe TUMbl KOMMNEHCATOPOB AENAT Ha rpynnbl, KOMNEHCUpyoLne
NUHEenHble nnu yrnosble pasmMepbl. PacyeT napameTpoB pas3MepHbIX Lenen npoBoaaT
MEeTO4O0M MaKCUMyMa-MUHUMYMaA NN BEPOATHOCTHBIM METOLOM.

K Hepoctatkam MeToda perynupoBaHuUsi OTHOCAT HEKOTOPOe YCINOXHEeHue
KOHCTPYKLMN BBEOAEHNEM KOHCTPYKTUMBHOIO KOMMEHcaTopa 1 ycroXHeHne cbopkm ns-3a
Heo6Xxo4MMOCTU NPOBOAUTL PeErynupoBky. MeTon Hawen LMpokoe npumMeHeHue Ang
MHOFO3BEHHbIX Lienen ¢ BbICOKUMU TPEBOBAHNSAMN K TOYHOCTU 3aMblKatoLLMX 3BEHLEB.
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