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noaltimMnmHMKOBDIE KOJbLIA

OCHOBHbBbIE LLJTMMOOBAJ IbHBbIE OINERPALI

LLinupoBarHe popomer
KaYeHHA BHYTPEeHHHUX
Honey

Topuesoe wnHdosaHe
BHYTPEHHIX M HaPYMHHLX
Koney

LliniposaHue oTBEpCTHH
BHYTPEHHHX Koney

Cynep@HHHILHOE WNKpoBaHKe
BHYTPEHHHX M HaPYHLIX Konew,

BecuexTposoe wnuposaH1e
HapyMHbIX Koney

TUNMbI NMoOwWmMrHMKOB

non

LlinigpoBanme AopoMeR
KaudeHWA HapyMHLIX Konel

LLlapuKrossii Pag1ansHo-ynopHeiH KoHWuecKHit ponukoBbii LiMnuHaprueckui Cipepuuecknid ponuKoBbId YnopHbii WwapHioesid
MOOLIMITHAK NOALWHNHAK NOJALWAHKK PONHKOBLIA NOJWMIHMK NOALWWNHAK NOALLIMNHHK
CneyuanbHble TUNbI:

— MoAawnnHuK cTynuubl
— MoALMNHNKK KPYMHbIX pasmMepos
— MwuHuaToOpHble NOALLMMHUKK



LLAPMKOBDIE M POIIMKOBDIE NOAOLLIMITHUUKA

OCHOBHbbIE LLJT'TMMOBAJ IbHBbIE OINEPALIVN

LlinuposaHue BecuexTposoe wnkdosaH1e
Lapuios UATMHAPHIECKHX W KOHHUSCKIX

ponuios

Topuesoe wWnHdpoBaHHe UWNHHAPHUSCKHX Topuesoe wnkdosaHhe
W chepHUEcKHX ponHKoB KOHWUECKHX pONHKOB

T I 1 1 1 L I 1 I 1 I }
| |
| |

Cynep@HHHILHOE WNkpoBaHHe
UMNHHAPHUECKHX H KOHHUECKHX pOnHKoB

B/Ob MNMOOWIMMHNKOB

Lilapuk KonWueckuit ponuk CgepHUeckii ponuk LIMnMHApHUECKHUA ponuK

Becuentposoe wnuposaHne
cepHUeCKHX pONHKoB

Topuende wnMposaH1e
HKOHHUYECKHX PONHKOB

Cynep@HHHILHOE WNKHpOoBaHKe
cepHUeCKHX pONHKoB



TOPULEBOE LLITMDDOBAHUWE
BHYTPEHHWX 1 HARPY>XKHbBIX KOJ1EL|

Mocne npolecca 3aKanku, BHyTpeHHUe 1 HapyXHble
Konbla napanenbHo WAKMQYIOTCA C Lenblo NomyueHuA
TpebyeMblx KauecTBeHHbIX NapaMeTpOB.

LLinudoeansHoe obopynosaHue

O6paboTka Konel, Kak NpaB1No, OCYLLECTBAAETCA Ha
CTaHKax C ABYXCTOPOHHUM TOpLEeBLIM LWNKM(OoBaHHUeM.
HacToAawuit meToa ABnAeTcA Haubonee
npousBoauTENbHLIM M MOKasblBaeT BbICOKOE KaueCTBO
obpaboTku. OCHOBHbIMM MeToAaMM NoAauun Konew B
npolecce WNKMdOBaHUA Hanpoxo4 ABNAKOTCA: Nogaya
BpalleHuemM W NpaMan, NMHeliHaA nogaua. ObpaboTka
Konel BO3MOXXHa U MeToA0M BPe3HOrO LWNU(oBaHK1A.

CneuunanbHblM BuA0M 06paboTku Konew ABNAETCA
wnudosaH1e Ha NPUTUPOUHBIX TopLUeLnudoBanbHbIX
CcTaHKax ¢ npumeHeHueM anbbopoeblx Kpyros (CBN)
Ha KepamMHWYeCKoW CBA3Ke.

LLinvposarne Hanpoxoa
(npAman, nuHeliHan nopava)

JByxcTopoHee TopueBoe LinM$poBaHUe Konel

LLinugopsanbHbii HHCTPYMEHT | MpeumywiecTsa

CENTURIA (kopyHa Ha GakenMToOBOMW CBA3KE) Bblcokaa NnpoM3BoanTentHOCTL, obpaboTka GonbLuero
KONMUYECTBA AETaNei 3a OAMH LIMKIT NDaBKK

CENTURIA (cuHTepkopyHA Ha BakenuToBO#W cBA3Ke) | bonee BLICOKAA NPOM3BOAMTENLHOCTL

CneuunanbHble paspaboTK1: KPYrM Ha KepaMUUEeCKOM CBA3Ke, 3anbBopoBble Kpyru
(CBN) Ha KepamuuecKoi 1 6aKenuTOBOW CBA3KaX

UJJ—IMCIJD me'—lb”}l BHYTpeHHHE M HapYMHEE Naskl
NHCTPYMEHT

LLinu¢oBansHeIH Kpyr, npoduns 36ST
CneluanbHblii An3aiH: }
— Npopesu/nasbl, nepdopaums, D H

otBepctua ana COX 0 !

LLinu¢oeansHoe KonbLo, O
npo¢uns 37ST

LLinupoBankHLi#A KpyT, npodune 365T

LLinipoBaHKe MeToOM Bpe3aHWA

— T |—

LinuposantHoe Konblyo, npodune 375T



BECLIEHTPOBOE LLUTMDOBAHVE
HAPY>XKHBIX KOJTEL 1 BAJ10B

BecleHTpoBOE WnupoBaHHe Hapy)KHbIX Konel, ABNAETCA CNeayrolum
3Tanom nocne Topyesoi o6paboTku. JaHHaA onepaluuA NO3BONAET
CH13WUTb ypOBeHb OBaNbHOCTU U BOMHUCTOCTH AETaNu, KOTOpble MoryT
MMETb MECTO B pesynbTaTe Npolecca 3aKanku.

LLinudpoeansHoe obopynosaHue

BecleHTpoBO# WnudoBanbHbli CTAaHOK C NPAMOK NMHEWHOIN nogauei
ABnAeTcA Haubonee 3@ PeKTUBHbIM pelleHrneM Ana 06paboTKu
npogunbHbIX Banos BoAHbIX HACOCOB U 0OPabOTKK KPYMHbIX
noALWMNHUKOBbIX Konewy.

Beaywmi Kpyr LLintgposanttsiii Kpyr

Llinu¢dosaHue Hanpoxoa ¢ NMHEHHOW NofAadYen Koney

LLiInudoBanbHbIM HHCTPYMEHT Mpeumywectea

Buicoxana CHOpOCTbh LI.I.I'IINDOBB.HHH Hanpoxoq, BbicoKan

KopyHA Ha KepaMH4eCKOW CBA3KE
cTeneHb OKPYTNOCTH, HW3KaA CTeneHb BONMHUCTOCTH Konel|

CneuunanbHble paspaboTku: KOMOUHUpOBaHHblE KOMMIEKTbI, BKIOUAOLME KPYTH Kak
Ha KepaMHUeCKO#H, Tak U Ha BaKeNnMTOBOW CBA3KAX

Bpeauoe I.IJﬂHqJOBaHHe BanoB noAallUNHHUKa

LLiInudoBanbHbIA KPYT Mpeumywectea

Bhlcokan CTOWKOCTb Npodung, CoKpalljeHne BpemeHn
wnudosaHuA

KopyHA Ha KepaMH4eCKOW CBA3KE

CneuunanbHble paspaboTK1: CUHTEPKOPYHA Ha KepaMHWUeCcKoW CBA3SKe, OTNMUaloLMidca
BbICOKOW NPOHU3BOAMTENBHOCTBIO

L@ OBAM TbHBI MIHCTRPYMEHT D

Llinu¢osanbHbIM Kpyr, npoduns 1
CneyuanbHblii gusaiiH: D

D
— Kpyr ¢ BblTOuKOIA, npogunb 51 7 I::j T
__CocrasHoW WnnugosanbHblid Kpyr
' "
H H H

LLinuposansHeii Kpyr, npoguns 5 LLnugoeansHLIR KpYr, npogHns 7 CocTtaBHOH KomneKT Kpyros (3 YacTH)




LIITNMDOBAHVE OOPOXEK KAYWEHMA

BHYTPEHHWMX 1 HARPY>XKHbBIX KOJ1EL|

MepeuuHas obpaboTka 1 NpoPUIMpOBaH1e AOPOXEK KaueH!sa Koney
NOALUMMHUKOB NPOM3BOAMTCA Ha ToKapHbIX cTaHKax. LLnuposaHre gopoxex
KaueHUA OCYLLECTBNAETCA C Lenbio AOBOAKH (PUHANbHBIX MapamMeTPOB Konel,
TaK1X KaK NoBbILIEeHHaA CTeneHb OKPYITIOCTH, CHUYXKEHWE BONHUCTOCTH,
cobniogeHue popMbl U 4OMYCKOB Ha Tpebyemble pasmepbl.

LUnudoeansHoe o6opynosaHune

Ha kpyrnownuposanbHbiX M BHYTpULINUGOBanbHbIX CTaHKax Konbla
(PMKCUPYIOTCA ONOpHLIM GallMakoM U BpalatoTCA MarHUTHbIM
naTpoOHOM WAW NPUXUMHOI NnacTuHoW. Mpu obpaboTke Konewy
NPOM3BOAATCA TaKue WnMdoBanbHble onepayuu Kak: yepHosasn
obpaboTKa, uMcToBan 06paboTKa U BbiXxayKWBaHHe.

>
\\\
N
LLinkgposarHe nonykpyrnod LLinudpoBaHie AOPOMKK W YNOPHOTO Llinuposanme ynopHoro Gopra Liinuosanme nonykpyrnoi LLinugosan1e GopTa
[OOPOMKA BHYTPEHHETD KoMbua  HOopTa BHYTPEHHENo Konbua BHYTPEHHETD Konbla OOPOMHHA HADYMHOTO Konbua HapyMHOro Konkla
LLinupoBaHHe AOPOMEK U YNOPHLIX 60PTOB BHYTPEHHero Konbla
LUnu¢oBanbHbIM HHCTPYMEHT | MpeumywecTsa
CSS-ULTRA (KopyHa Ha KEpaMHUYECKOM CBA3KE) Bbicokas CTOMKOCTL NPOgMIA, COKpalleHHe BPEMEHH
wnMdosaHua

CSS-ULTRA (CuHTEPKOPYHA Ha KEpPaMMUYECKOMW CBA3KE) | Bonee BbICOKaA NPOU3BOAMTENLHOCTL

CneuunanbHble paspaboTku:

— OnbBopoBble KpYri Ha KepaMWuecKoi CBA3Ke ANnA 00paboTKK CTanbHbIX 3aroTOBOK
— AnmasHble Kpyri Ha KepamHuuecKol cBA3Ke AnA 06paboTKM KepaMHUeCKUX 3aroTOBOK
— Kpyru Ha anacTMueckoi cBAsKe AnA GUHULLHOK 06paboTKU NOBEPXHOCTH 3aroTOBOK

LN OBA IbHBIVT MMIHCTRPYMEHT D
J
Linu¢oeansHbin Kpyr, npoduns 1LB D
CrieyuanbHblit Au3aitH: — i T Ir
r— Belcokaa ckopocTb WnudosaHuA i '
H H
(ao 125 m/c)
LLnpokuii BoIGOp Nnpogpuneii LLnugposassHi kpyr, npoduns 1LB LUnuposansHii Kpyr, npodmns 38LB

Mpo¢unu 38LB, 39LB c yronweHWem
Mpo¢unb 5LB ¢ BbITOUKOIA



LN OBAHVE OOPOXEK KAYUEHNMA

HAPY>XKHBbIX KOJ1EL]

LUnugosanbHbid MHCTPYMEHT | MpeumywecTsa

KopyHa Ha KepaMuyecKoi CBA3KE

BbicoKan CTOHKOCTb NPOMIA, COKpalleHue BpemeHH

wnudosaHuA

COLUMBIA (CuHTEpKOPYHA Ha KEPAMHUYECKOM CBA3KE)

bonee Bbicokana n pOM3BOAUTENLHOCTL

CneuuanbHble paspaboTku:

— OnbbopoBble KPYri Ha KepaMMWUECKOiA CBA3Ke ANA

00paboTKK CTanbHLIX 3aroTOBOK

[~ AnmasHble Kpyr Ha KepaM1MuecKoW CBA3SKe ANA

O6p aboTKU Ke PaMHUYeCKHX 3aroToBOK

— Kpyru Ha anacTMUYecKOW CBA3Ke ANA QUHULLHOMA

O6p aboTKu nose PXHOCTH 3aroToBOK

LT OBA TbHbBIN
MHCTPYMEHT

LLinu¢oBansHeIH Kpyr, npoduns 1LB
CneyunanbHblii An3aiiH:
— LUupokuit BbiGOp npoguneit

YaweuHsin kpyr, npo¢guns 6F
LLinudpoBaHue cheprueckux
Hapy»HbIX Konely

LLUnu¢oeaHne GopTa HapyMHOro Konbya

KopyHa Ha KepaMHMYECKOW M BAKENMTOBOM CBA3KAX

H

LLinupoBansHeR Kpyr, npoguns L

H
YaweuHsli Kpyr, npoguns 6F

MNoBbilLeHHanA pexyllan cnocobHOCTL, CoKpallieHne
BpeMeHH LnnMdoBaHuA

<~

. 7

H

LLinupoBansHeA Kpyr, npoguns T

-

CHHTEPHOPYHA Ha KEPaMHMUYECKOH W BaKEeNMTOBOM CBA3KAX

LUn1u¢oBanbHbIM MHHCTPYMEHT | Mpeumywectsa H

bonee Bbicokan NpoM3BOAMTENBHOCTL

CneluunanbHble paspaboTku:

r— MponuTka cepoit, NossonALan yBENWUUTE LMK NPaBKM
— OnbbopoBble KPYr1 Ha KepaMHuecKoi cBAsKe ANnA 06pabOoTKM CTankbHbIX 3arOTOBOK
L AnmasHble Kpyr Ha 6akenuToBOi CBA3Ke AnA 00paboTKU KepaMMUECKUX 3aroTOBOK

LT OBA TbHbBIN
MHCTPYMEHT

UaweuHsln Kpyr, npoduns 11

\

YaweuHnii Kpyr, npoduns 11




LN OBAHVE OTBEPCTUA
BHYTPEHHWVX KOJTEL]

Onepauua WnHpoBaHUA OTBEPCTHUIA BHYTPEHHKUX Konew
MAEHTWUHA ANA BCEX BUAOB NMOALUMNHUKOB. MapameTphbl
OTBEPCTHA KoMbla A0MKHBI CTPOro COOTBETCTBOBATh
NPOQUAI0 AOPOXKHM KOMbLa.

LLinudpoeansHoe obopynosaHue

Ha sHyTpuLWAMdOBanbHOM CTaHKe KonbLa QUKCUPYIOTCA
onopHbIM GallMakoM W BpaLatoTCA MarHUTHbIM
NaTpoOHOM MK MPHXXUMHOM NnacTMHO. Mpu obpaboTke
Konel Npou3BOAATCA Takue LWnudosanbHble onepayluu
KaK: uepHoBafA obpaboTKa, uucToBaA 06paboTKa U
BbIXa)KMBaHWe ¢ HebonbLUMM KonebaHuem Kpyra.

LLinuposaHHe oTBepCTHi

LlinudoeaHue oTBepCTHHA BHYTPEHHUX Koney,

LUnu¢oBanbHbIM HHCTPYMEHT | MpeumywecTsa

wnudosaHuA

KopyHA Ha KepaMH4eCKOW CBA3KE BhlicoKan CTOWKOCTL NPoguiA, COKpalleHue BpeMeHH

CBA3KE)

COLUMBIA (CuHTEpKOpPYHA HAa KEpaAMHUYECKOM Bonee BLICOKAA NPOM3BOANTENLHOCTL

npouecca

Onbbop (CBN) Ha KepaMHMYECKOW CBA3KE Jlna 06paboTKM Konel ManbiX pasmepoB M ONTUMH3ALIMK

CneuunanbHble paspaboTku:

— MponuTKa cepoi, NO3BONALWAA YBENMUNTb LMK NpaBKu1

— AnmasHble Kpyrv Ha GakenuToBOH CBA3Ke AnA 00paboTKU KepaMUUeCK1X geTanei

LT OBA TbHBIN

D
NHCTPYMEHT —
Linu¢poeansHbiM KPYT, npoduns 1
CneuyvanbHblid AW3aiiH: T T
— MNpogunb 5 ¢ BITOUKOM
~ Mpogunu 1A8, 1A1 y anb60pOBLIX KpYros .
—d H—

LLinupoBansHeiR Kpyr, npoguns 1A1

LLinMpoBaneHI# Kpyr, npogHns 1

LLinupoBanbHbIA Kpyr, NpodHns 5



CYNMNEPOVNHMMLLIHOE LLUTTVDDOBAHVE
BHYTPEHHVX VM HARPY>XXKHBbIX KOJ1ELL

Cynep¢uHuLLHoe WnudosaHue ABNAeTCA GpUHanbHOW onepalWen np1 RO

00paboTKe JOPOXKEK KaueHUA NOALUMMHUKOB. TakMe NnapameTpbl JOPOXKeK —
KaK: OKPYrnoCTb, BOMHUCTOCTb M YUUCTOTA NOBEPXHOCTH JOMKHBI

oTBevaTh TpebyeMbIM 3HAUEHUAM C MUHUMANBHO# NOrPELLHOCTbIO. 0L
LLinudpoeansHoe obopynosaHue ahoLy
Ha cynep@uHULLHBLIX cTaHKax Konbla GUKCUPYIOTCA ONOPHBLIMK p——  —

cTanbHbIMK Bankamu. Onepauusa BOSMOXHa B OAUH 3aX0A UK NO3TaMNHO
(uepHoBan obpaboTka u goeoaka). LLinudosanbHble ABUXKeHUA Bpycka
OCYLLECTENAIOTCA NONEPEK AOPOMKKN KaueHHA.

CynepgHHHiuHoe wnkposaHe  CynepduHHLLHOE WNWpoBaHKe Cynep@HHHILHOE WnkpoBaHHe
[OpOMKA HapYMHOro Konbua LOPOXKH BHYTPEHHErO KonbUa AOPOMKH HApYHHOIo Konbua
apHKONOAWMIHHKa LUIAPHKONOALLMMHUKA KOHWUYeCKOro pONUMKONOALLMMHUKA

Cynep¢uHUIHOe WnudoBaHue Koney

LLinu¢poBanbHbIM HHCTPYMEHT | MpeumywecTsa

. BblcoKMit ChEM MaTepuana 1 BbICOKOE KaYecTBO
KopyHa Ha KepamMWuecKo#i CBA3Ke

NOBEPXHOCTH
Kap6mna KpemHMA Ha KepaMHYECKOW CBA3KE Bonee BLICOKOE KA4YECTBO NOBEPXHOCTH - . -
. BblcoKana CTOMKOCTb, NPHMEHEHHE Y KOMeL, Manbix
2nkbop (CBN) Ha KepaMWYECKOH CBA3KE p y u

pasmepoB U Konel U3 cneyuvanbHbix BUWAOB CTanu

CneuunanbHble paspaboTku:
— MponuTtka napaduHoM WnK cepoii, NO3BONALLAA YBENWUUTL CBEM MaTepuana
L Cmecb KopyHAa 1 kapbuaa KpeMHHUs

LINTMNOOBAI TbHBIM MIHCTRPYMEHT c
1- T it
CynepduHHLIHLINA 6pycok, npoduns 54SCH | L | L
CneuyvanbHblid AW3aiiH: ! ! .
 Mpogunb 6pycKa, COOTBETCTBYOLMIA NPOPUNIO : I
LOPOXKM KaueHuA ! '
— 3arotoBKa-6nok cynep@UHULLHOro Matepuana and
nocneaymlleit Hapeskn HeobBXOAMMbIX pasMepoB Cynep@HHuwHEIA 6pycok, npogns 545CH 3aroTosKa-nok cynepQuHHLLHOro
marepuana, npodune 54SCHP
D D

Cynep¢puHHILHOE KoNnbLUO, NpodHnb
5420 v yaleyHbIH KpyT, Npodunb l | T T
5460, 6F | |

L] )

YaleuHwii Kpyr, npodune 6F Konkuo, npogune 5420 YaweuHsli Kpyr, npogunt 5460

—= H —
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LMo oOoBAHVE LLAPMKOBDIX NMOAOALIVMIITHUUKOB

JnAa AoCTMIKEHWA BbICOKOW NPOU3BOAUTENBHOCTH COBPEMEHHbBIX
CTaHKOB PEKOMeHAYETCA NPUMEeHeHATb LWNUdoBanbHble Kpyrv ¢
nosblLeHHOH TBEpPAOCTbIO. YKaszaHHble Kpyru Ha KepamMWueCcKom
1 GaKeNMTOBOW CBA3KAX M3roTaBNMBAIOTCA MO creluanbHou

TEXHONOMMK.

LLUnudoeansHoe obopynoeaH1e

LLinnpoBaHue LWAPUKOB OCyLLeCTBNAETCA Ha cnelyuanbHbIX
CTaHKax C ropu3oHTanbHLIMK M BepTUKanbHelMu Banami. LLlapuku
obpabartblsaroTca WndoBankHbIM KPYroM B kKaHaske ynopHoii
nnacTuHbl. CTauMoHapHaA ynopHas nnacTiHa U3roTaBnuBaeTcA

U3 NIMTOi CTanu ¢ pasnMuHoi TBEpPAOCTBIO B 3aBUCMMOCTH OT

npumeHeHua. MnactHa MMeeT oTAenbHble MecTa ANA BXOAA U
BbIxoAa LAapUKOB K3 kaHasoK. LLinuposanbHbIi Kpyr WnudyeT
LUIAPUKKA MPU UX MPOXOMAEHUN Uepes KaHaBKy NnacTUHbI.

UepHoeana o6paboTka wapukoe (G1)

LLinupoBare wiap1kos

LLinu¢poBanbHbIi HHCTPYMEHT | Mpeumywectsa

CmMmech 13 Kapbuaa KpeMHMA 1 KopyHaa Ha
KEpaMMYECKOW CBA3KE (3epHucTocTH no FEPA: ot

80 no 320)

PaspaboTaHHble XapaKTEPUCTHKK
COOTBETCTBYIOLLME creluduyHLIM TpeGoBaHuAM
o6paboTis.

MNoBblleHHan cToiKoCTL Npouna npu obpatoTtke
MAMKKX M TBEPALIX MaTepuanos. NoBbileHHbie
peXylLUMe KAYECTBA MHCTPYMEHTA, COKpallieHne
BpeMeHH LLM(OBaHNA NOALIMIHUKOBLIX 1
3aKanéHHbIX CTanen.

UucTtosan obpaboTka wapukos (G2)

LLinu¢poBanbHbIi HHCTPYMEHT | Mpeumywectsa

KomGuHauma pasnnuHbiX 3epHUCTOCTEN Kapbuaa
KPEMHMA M/WIM KOpyHAA Ha GAKENUTOBOW CBA3KE
(3epHucTocTn no FEPA: ot 400 ao 1200)

KomGuHauma pasnuuHbix 3epHUCTOCTEN NossonaeT
YAOBNETBOPHTL TEXHHUYECKHe TpeGoBaHua K
wnudosankHo# onepatmu.

YcTpaHeHne NpUTMPOYHBIX CMeced, NoBbllleHne
CTENeHN OKPYTNIOCTH 3ar0TOBKH, NOBbILIEHNE
CTOMKOCTH MHCTPYMEHTA W COKpallleHHe BpEMeHH
wnaMdosaHua.

LMD OBAM TbHBI MIHCTRPYMEHT

LLinu¢oeansHeIH Kpyr, npoduns 35
CneyunanbHblii An3aiiH:

— Kpyr npukneeHblit K ctanbHoW nnactuHe
lMpodune 36ST c KpenéMHBIMK rankamu

I —- o
—'

LLinupoBansHei Kpyr, npoduns 35

LLinupoBansHeiA Kpyr, npoduns 365T




BECLIEHTPOBOE LUTMODOOBAHVE POJITMKOB

HacTtoslan onepayus ABNAETCA cnedyoLlumM atanomM o6paboTku
nocne TopueBoro WnupoBaH1A UMAMHAPUUECKUX U CPEepPUUECKHUX
POMMKOB (Y KOHUUECKUX PONUKOB GecLeHTpoBOe WNWpOBaHUe
ABNAETCA NepBbiM 3Tanom). [lJaHHas onepayuaA NO3BONAET CHU3UTh
ypOBeHb 0BanbHOCTH U BONMHUCTOCTU AETaNM, KOTOpble MOryT UMeTh

MECTO B pesynbTaTte Npolecca 3aKanku. LLInHOBaHHE HANPOXOZ LTHHAPHUECKIX POTHKOE S
cepHuecKHx ponHKoB
LUnudoeansHoe o6opynosaHue
LLinndpoBaHue UUNMHAPUUECKMX U KOHMUECKUX PONTIMKOB
ocylUecTBNAETCA Ha 6eCLeHTPOBOM CTaHKe ¢ nogauei HanpoxoAa.
KoHHueckue ponuku nogatotcA Ha ctanbHom GapabaHe co
cneyuanbHbiM npogunem. O6paboTka chepHUUecKUX POSTMKOB "
LlinuposaHke Hanpoxon

OCyLLecTBnAeTCA Ha cneluanbHbixX 6QCI.leHTpOBbIX CTaHKax. HOHMUECHIX POnHioR

LLinudpoBaHHe HaNnpoxoa LYHUIMHAPHUYECKMX PONIMKOB

LLinu¢poBanbHbIM HHCTPYMEHT | MpeumywecTsa

KopyHa 1 cMHTEPHOPYHA Ha KepaMHM4YecKoi cBAsKke | BbicOKan CKOPOCTb NoAauyM 3aroToBoK, 3PPeKTMBHOE _[_
NpUMEHEHKE NPH YEPHOBOH 06paboTke

)

KopyHa Ha GakenuToBOH CBA3KE O1AnM4HOE Ka4ecTBO NOBEPXHOCTH, SPPEeKTUBHOE
NPUMEHEHKE NP YMCTOBOM 0BpaboTke

CneluuanbHble paspaboTku:
[ 3nbbopoBble KpYri Ha KepaMHUeCKOoW U BaKenMTOBOM CBA3Kax AnA 00paboTKKU CTanbHLIX 3aroTOBOK
AnmasHble Kpyru Ha 6akenuToBOi CBA3Ke ANA 00paboTKM KepaMUUECKUX MatepHUanos

LlinupoeaHue Hanpoxon KOHUYECKHX POJIMKOB

LLinu¢poBanbHbIM HHCTPYMEHT

CrabunbHan cUMCTEMA NOJIa4YM 3arcTOBOK MO CPaBHEHHIO C —— —

KopyHa Ha anacTMuyecKkoi cBA3Ke .
onepauuen ¢ NPUMEHeHUEM BEAYLLErO CTaNbHOMO Kpyra

CneuunanbHble paspaboTku:
—Kpyrv Ha 6akenuTOBOI CBA3KE

Llinu¢poeaHue cpepUyeCKUX pONHKOB

LLinu¢poBanbHbIM HHCTPYMEHT | MpeumywecTsa
KopyHa Ha KEpaMHMUYECKOM CBA3KE BhicoKan CTOHKOCTb NPO¢UIA, COKpaLleHUe BpeMeHH

wmpoBaHma )
CHHTEPKOPYHA Ha KEPAMUYECKOWH CBA3KE Bonee BbicOKan NPOM3BOANTENLHOCTL

LMD OBAI IbHBIV MIHCTRPYMEHT

D D =
——
S5

..

Linu¢poeansHbiM KPYT, npoduns 1
CneuyvanbHblid AW3aiiH:

— Kpyr ¢ Bbitoukoi, npopunb 5 unu 7

L KomMnneKT Kpyros U3 HECKOMNbKHUX YacTen

=
=

LLinipoBantHbif Kpyr, npodune 1 LLnwposansHeid Kpyr, npodune 5 CoctaBHOR KomneKT Kpyros (3 YacT)
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TOPUEBOE LLUTMDOOBAHUE
LT TIMHOPNHECKIMX M COERPMHECKKMX POJ1TIMKOB

HacToAwas onepauua ABAAETCA NnepebiM 3Tanom obpaboTku nocne
npouecca 3akanku. PonvMky napanenbHo WAWGYOTCA ANA AOCTHXEHHA
TpebyeMblx KaueCTBeHHbIX NapaMeTpOB.

LLinudpoeansHoe obopynoeaHue

ObpaboTKa pONUKOB, KaK Npasuno, OCYLLECTBNAETCA Ha CTaHKax ¢
ABYXCTOPOHHWM TOpUeBbIM LWnugoBaHWeM B oguH npoxod. LLinugosaHue
PONMKOB KPYNHbIX pasMepoB UK PONMKOB ManocepritHoro NpousBoACTBa
OCYLLeCTBAAETCA YallieuHbIMU UMM KONbLEBbIMW Kpyramu.

/—L\

|
JByXCTOPOHHEE LUNMGDOBAHKUE, LIMITMHADHYECKWE/ KOHUMECKKE POJTMKKM

JByxcTopoHHee TopueBoe WnudoBaHHe UUNHHAPUYECKUX U chepUUeCcCKUX PONUKOB

LUn1¢poBanbHbBIM HHCTPYMEHT | MpeumywecTsa

CENTURIA (kopyHa Ha 6akenMToBOM CBA3KE) Bhlcokan NpoM3BOAMTENLHOCTL, 06paboTka Gonbluero
KOMWUYECTBA AETANEN 32 OIMH LMK NPABKK

CENTURIA (CuHTEPKOPYHA Ha GAaKENWTOBOM CBA3KE) Bonee BLICOKAA NPOM3BOAMTENLHOCTL

CneuunanbHble paspaboTku:
— Kpyru Ha kepamuuecKoi ceAsKe
L OnbbopoBkLle KpYrM Ha KepamMUuecKoi U HaKenUTOBOI cBA3Kax

LMD OBAS TbHBIN MIHCTRPYMEHT ERRAPEE M RIS R
Linu¢oeansHbin Kpyr, npoduns 36ST i 0
CneuyvanbHblid AW3aiiH:

— MNpopesw/nasbl, nepdopauma, oteepctua ana COX

TMNeppopauwmn

LinuposanbHbid Kpyr, npodune 365T



TOPULEBOE LLITMDDOBAHUVE
KOHWMHECKWMX POJTMKOB

HacToALas onepalua ABNAETCA cnedyoLum 3tanom o0paboTku nocne
GeclyeHTpPoBOro WMQOoBaHH1A.

LLinudosansHoe obopynoeaHue

JlaHHblit BUA onepaluu OCyLLEeCTBNAETCA Ha cneyuanbHo
CNpOeKTMpOoBaHHHbIX cTaHKax. [TpUMeHsAlTCA WnMdoBanbHbIEe KPYTu
yallleyHble, KOMblieBble U KPYrH CO cneluanbHbiM BHELLUHWM NpopUiem.

LLinupoBaHHe YalieUHkbIM
Kpyrom, KoHWUecKHe ponMKH

LLinupoBarHe Kpyrom co
creuHansHeIM BHELHUM
npogmnem, KOHHUSCKHE DOMNHKH

Topueaoe mnmpoaanue KOHHYeCHKHX PONIHKOB

LLinu¢poBanbHbIM HHCTPYMEHT
Bblcokana Npou3BoAMTENBHOCTL M BLICOKOE

KopyHa Ha GakenuToBOH CBA3KE
KAYECTBO MNOBEPXHOCTH

CneuunanbHble paspaboTku:
— MHorocnoitHele Kpyrv ansa YepHOBOWH M UXCTOBOK 00paboTKK

LN OBA TbHBIN MHCTPYMEHT D

YaweuHsin Kpyr, npo¢puns 5ST
CreuuanbHblit AU3aitH: T
— Kpyru T7un ,MODLER", aByxcnoiiHble (uepHOBOE W UACTOBOE WNUpoBaHue) |

H

Yaieursiid Kpyr, npogmMns 55T

Linu¢dosansHbiH Kpyr, npoduns 1-S Y
CneunanbHblid Au3ainH: i 1

— Kpyru t1n ,caHaBMY®, oT 2 A0 4 cnoés (YepHOBOE, NOMYYUCTOBOE ‘%

M UMCTOBOE LUNUpOBaHKUe)

H

LiinugposankHelid Kpyr, npoduns 1-S

13
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CYNMEPOVMVHMMULWUHOE LWITJTTNMDOOBAHVE

POJITMKOB

Cynep@uHULLHOe WnMpoBaHWe ABNAETCA GUHaNbHOW
06paboTKOi Hapy»KHOI NOBEPXHOCTH POSIMKOB.

Takne napameTpbl PONMKOB KaK: OKPYrNoCcTb, BONHUCTOCTb U
uMCTOTa NOBEPXHOCTU AOMKHEI oTBeuaTh TpebyemMbiM SHaUeHUAM
C MMHMMAanbHO| NOrpeLlHOCTBIO.

LLinudpoeansHoe obopynosaHue

LiunuHapuyeckue U KOHMUYECKHUE POSIUKH

LLinudpoBaHKe ocyLyecTBNAETCA HA MHOrONO3HUWOHHBIX
CTaHKax, PONMKU NOAAITCA CTanbHLIMKM ONOPHLIMU Banamu.
MoBepXxHOCTb PONMKOB WAKQYeTCA HaBOPOM CynepUHHLLHBIX
OpYCKOB C pasnMuHbIMKU XapaKTepPUCTUKAMM.

CodepHuerue ponuku

LLinudpoBaHKe ocylecTBNAETCA Ha OAHO UNK
ABYXNO3UUMOHHOM cTaHKe. Ponuku GUKCUMpPYOTCA BeayLlum
onopHbIM Kpyrom. Hapy»Haa nosepxHocTb oOpabaTbiBaeTcA
KonebarenbHbIMWU ABUKEHWAMK BpycKa Nonepék chepruecKoit
NOBEPXHOCTHU PONUKA.

Cynep$pHHHLIHOE LWNWPOBAHWE HANPOXOA UHNHHAPHUECKHX W KOHHUECKWX PONHHOB

—

CynepgHHHHoe wWnHdosanHe chepHieckix ponkkos

Cynep¢uHnwHan obpaboTHa pONMKOB Ha MHOTOMO3WLMOHHLIX CTaHKax

LUnu¢oBanbHbIM HHCTPYMEHT | MpeumywecTsa 7

KopyHA Ha KepaMH4eCKOW CBA3KE

BhicorWiA chEMm MaTepuana, npUmeHeHHe B OCHOBHOM
Ha NepBoi cTaaMKM oBpaBoTkK

CMHTEpHOpYHA Ha KeEpaMHYECKON CBA3KE

bBonee BLICOKOE KA4ECTBO NOBEPXHOCTH, NPUMEHEHHE Ha
nocneaHei ctaann oBpaboTHu

CMech M3 KOpYHAa W KapGuaa KpeMHuA Ha

KBpaMM‘-IBCKOﬁ CBA3KEe Marepvana

Bricokoe xauecTBO NOBEPXHOCTH M BLICOKMiA CbEM

KopyHa Ha GakenuToBO#H CBA3KE C NPUMEChID rpaduTa

MpuMeHeHWe B OCHOBHOM Ha NOCNegHel cTaauu
06paboTKH Ha MHOTOMO3NULMOHHLIX LWNMGOBaNbHbLIX CTaHKax

CneuunanbHble paspaboTku:

— MponuTka napagUHOM MNK cepoid ANA yBeNMUeHUA UHTEHCMBHOCTH CbEMa MaTepuana

LMD OBAM TbHBI MIHCTRPYMEHT

Cynep¢uHULLHBINA 6pycoK, npoduns 54SCH

CneyunanbHblii An3aiiH:

]: Mpogunb Gpycka, COOTBETCTBYIOLMI NPOQUAI0 ponuKa
3arotoBka-6noK cynep@uHULLHOrO Matepuana AnA
nocnegytollei Hapesku HeobXxoAMMbIX pasMepoB

CynepoHHULLIHLIA Bpycok, npoguns 54SCH



CrnEUMAJIIbHDIE PELLUEHWMNA
MPOEKTMPOBAHWVE INO TRPEBOBAHVAHM SAKASHNMKA

I'Iepenoahle npeanpUATHA OMKUAOAKOT OT NOCTABWHKOB He TONBKO BbICOKOKaueCTBEeHHbIH HHCTPYMEHT, HO H
AONONHHUTENBHYH TEXHHYECHKYH NoAfdepMKy NpH pelleHWH KOHKPeTHLIX NPOH3BOACTBEHHbIX 3agad.

Cneuuanuctbl KomnaHluu ,, TUPOJTIUT, Ha ocHoBaHuK TpeboBaHMii 3aKa3uMKoB, cnocobHbl NpeaoCTaBUTb NONHLIH Habop
MHCTPYKLUMIA U peKomeHZalWid, NO3BONAIOWMA PeLlUnTh HacyLHble TEXHUUECKUE U 3KOHOMMWUECKHE CNOXHOCTH.

Llenb npexTa

MepebiM Warom B Npoyecce ONTMMKU3aLMK NPOU3BOACTBA
ABNAETCA onpeAeneHne CyLecTBYIOWKWX HEAOCTATKOB U
ycTaHoneHue COOTBETCTBYLWUX TpeboBaHuil. CneynanucTbl
KomnaHuu ,, TUPOJTUT, ncxoaa u3 noctaBneHHoOW 3agaum,
npoaHanuaMpyoT TEXHONOrMUEeCKHe M SKOHOMUUYECKUE acneKThbl
npoeKTa BMecTe C 3aKasuMKoM.

KoHuenT pelueHus

Hanee cneynanucTbl B Koonepayuu ¢ ocTanbHbIMK
COTpYAHWKaMK U pabOTHMKaMK LieHTpa ucnbltatenbHbix paboTt
onpeAenaT nocneaoBatenbHOCTb HeoOX0AUMbIX LIATOB,
BedyLUMX K ONTUManbHOMY peLUeHUIo 3aAauM.

Peanusayuf npoekTa

PeanusaluA KOHKPETHbIX 3a4au B paMKax NpoeKTa NporcxoauT
HenocpeAcTBeHHO Yy 3aKasuMKa Ha COOTBETCTBYIOLLEM
obopyaosaHui. B cooTBETCTBMU C NpaB1MnamMmy onTMMU3aLum
HallM creyuanucTbl yCTaHOBAT HeoOxoauMble pexumMbl paboThbl
Wwn1doBanbHOro MHCTPYMEHTa U MPOBEAYT HACTPOMKY OcTanbHbIX
napameTpoB.

Hudopmauuna v onbIT

Hapa6otku ¢pupmbl ,, THPOJTUT® Ha none TexHonormu WnHdoBaHKA
ABNAIOTCA peLlaoLUM GaKTopoM ANA YCNELWHOro COTpyAHUYECTBA.
OaHopa3zosyro oNTMMM3aLMIO NpoLecca Henb3A cunTath GpuHanbHbLIM
pelleHremM anAa 3akasuvka. KomnaHua ,TUPOJTUT" npeanaraet
ycnyru, cBAsaHHble ¢ 0OyueHWeM nepcoHana U NpoBeaeHuemM
CeMHHapOB C Lienbio HenpepblBHOroO ynyullieHWA pesynsLTaTos
paboTbl Ha NPOM3BOACTBEHHLIX NPEANPUATUAX.
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