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BY,EI,Y'-WI BeAyLlnM nponssoounTeseM noawmMnHMKOB KavyeHnqa, CUCTEM pyneBoro

ynpaBJieHNA N KOMMNOHEHTOB JINHEWHbIX CUCTEM, Hallla KOMMNaHug NMPakKTn4ecKkn

Ha BCeX KOHTUHEHTaxX nMeeT CBOU NMPOnN3BOACTBEHHbIE MNOLWanKn, O(I)I/ICbI npogax

N TEXHONIOTNYECKNE LLEHTPI. NMeHHO MO3TOMY HalWM KNIMEHTbl BbICOKO LEHAT onepaTtunBHOE

npuHATNE peLLIGHMI‘/II, cBoeBpeMeEHHble NMOCTAaBKN U O6CJ'Iy)KI/IBaHMe Ha MecTe.

KomnaHua NSK

CeBepHaa
°c 1 HOXHaq
oo AMepuKa

NSK - nepBbIf AMoHCKNA NPOU3BOANTENb MOALIWIHMKOB
KayeHwns, KomnaHusa ocHosaHa B 1916 roay. C 1ex nop
Mbl MOCTOSAHHO PACLLIMPANM 11 YNYYLLIAAW He TONbKO
ACCOPTUMEHT Hallern NPoAyKLUMKA, HO 1 CMeKTP HaLLMX
YCAYT, YTO6bI COOTBETCTBOBATH PA3NINYHBIM OTPAC/IFIM
MPOMBILLNEHHOCTW. [T03TOMY Mbl Pa3B1B3EM TEXHONOTN
NPOW3BOACTBA NOALIUMHUKOB KaYeHUS, NMHENHbIX CUCTEM,
ABTOMOOWNIbHBIX AeTaNnemn 1 MexaTpoHHbIX U3LENNNA.
Halum NPOM3BOACTBEHHBIE MAOWAAKN W1 NCCNeA0BATeNbCKME
LIeHTpbl B EBpOMe, AMepuike 1 A3nn CBA3aHbI Mexay

060V B €ANHYH0 TNOGANBHYIO TeXHUYECKYIO CeTb.

N 30€Ch Hale BHUMAHME HANPaBAeHO He TONbKO Ha
Pa3paboTKy HOBbIX TEXHONOTWI, HO U H3 MOCTOAHHYIO
ONTUMMW3ALMI0 KaYeCTBa, MpUYem Ha Kaxaon

CTYMEeHM NpoLeCca.

Kpome TOro, HalLy Hay4Hble NCCeA0BaHYS BKAKOUAIOT
KOHCTPYMPOB3HWE U3AENUI, MOAeNPOB3HME NPOLIeCca
pabOoThI MPY NCNONB30BAHNN PA3NNYHbIX AHBNATAYECKIX
cucTem, 3 Takxe pa3paboTky Pas3anyHbIX BIAOB CTanel
M CM330K ANS MOALINMHIKOB KaUeHs..



yBepeHHOCTb B KayecCTBe
— AoBepue B COTpyaoHmnyectTBe

Bbicokoe kayecTBo M3rotoBneHusa nogwmnHukos NSK - coBMecTHoe ycunune
rnobanbHOM ceTM TEXHONIOrMYeckmx LeHTpoB KomnaHum NSK.
Bcero oanH npumep T0oro, Kak Mbl BbIMONHeM TpeboBaHUS K BbICOKOMY KayecTBy.

NSK - 0AHa 13 BeyLLMX KOMMAHWI, KOTOPas nmeet
60ratble TPaANLIL B 06N3CTL NOA3UN 339BOK H3 MATEHTbI
Ha AEeTaNN MALLKH. B HALWWX NCCNeN0BaTeNbCKMX
LIeHTPax Mo BCemy MUpY Mbl Lie\eHanpaBaeHHO
PaboTaem He TONbKO HAf PA3BUTHEM HOBbIX TEXHONOTUNA,
HO 11 H3A NOCTOAHHBIM COBEPLUEHCTBOBAH/EM K34eCTBa,

OCHOBbIBAACb H3 MHTEIPUPOB3HHOWM TEXHONOTNYECKON
nnatdopme, BKAOUALOLLE TPUOONOTNH, MATEPUAN0-
BefieHMne, CMCTeMbl aH3NM3a 1 MEXIHOTPOHWIKY.
Y3Hatb 60nblue 0 KomnaHum NSK Bbl moxeTe

Ha caiite www.nskeurope.ru unu no tenecgoHny
+48 22 645 15 17
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BBeneHue

Ecnun nogwmnHmK BbIXOAWUT U3 CTPOSA B npoLecce paboTbl MallUHbI, TO MOXET BblTb HapyLUeH
HOpPMasibHbIN peXuM paboTbl BCero MPpoM3BOACTBEHHOMO LMKAa. [locne Toro kak NOALMMHUKM
npeXAeBpeMeHHO pa3pyLUatoTCs UM BHE3AMHO BbIXOAAT U3 CTPOS, BaXKHO CyMeTb pacno3HaTh
M NpeackKasaTtb aBapuio, C TeM YToObl MOXHO BblN0 NPUHATE NpoduNakTuyeckme Mepbl.

06bIYHO, PeBK3US MOAWNNHIKOB UM OCMOTP /IHOrA@ NOALWIMMHVKA BBIXOAAT 113 CTPOSI BHE3AMHO
KOPMYC3 MOTYT BbISIBUTb MPUUMHY MPOGAEMbI. 1 6bICTPO. TaKOW Npex/ieBpemMeHHbI 0TKa3

YacTo NPUYMHA CBA3AHA C HE0CTATOUYHOM CMA3KOM, OTAMY3AETCS 0T 0TKa3a, BbI3BAHHOMO YCTANOCTHLIM
HenpasMAbHbIM 06CNYKNBAHUEM, HENPaBKAbHbLIM BbIKPaLUMBAHMEM. [IONr0BEYHOCTb MOALINMIHIIKS
BbIGOPOM MOALWNMHIK3 UK C HEOCTATOUYHOM MOXHO PaCcCMATPKBATL C TOUKM 3peHus
KOHCTPYKTOPCKOM NPOpabtoTKoM Bana 1 KOPMyca. npexAespemMeHHoro paspyLleHus 1 HOpManbHO
B 60N\bLUMHCTBE CYYaes, NPUUMHY MOXKHO KOHTAKTHOW YCTANOCTN NPU K3UeHNN.

onpenennTb, paccmMaTprBeag ero paboty A0 NONOMKK,
ncenepya yenosua CMask M MOHTAaXa 1 TlaTenbHo
0CMaTpmBad Cam NOALLNMHNK.



Mepbl NpeaoCcTOpPOXKHOCTM NpY 06CNYXKNBAHUN

TaK Kak MOAWMMHIKN KaYeHUs SBNSHTCS BbICOKOTOUHbBIMU
AETANSIMU MALLIVH, NX 06CNYKMBAHWE HEO6X0AMO
OCYLIeCTBNATL TLUATeNbHO 1 3KKYPATHO. [laxe npu
MCMNONb30B3HNN BbICOKOKAYECTBEHHbIX MOAWNMHAKOB
HEBO3MOXHO PACCUNTBLIBATL HA UX OXMAIEMYIO
AONTOBEYHOCTH 1 IKCMAYATLUMOHHbIE XaPaKTepUCTVKK,
eCn OHK 3KCMNYATUPYHOTCS HEMPaBUNLHO. Hike
nepeuncneHbl 0CHOBHbIE Mepbl MPef0CTOPOXKHOCTH,
KOTOpble 0NKHbI ObITb COONHOAEHDI:

(1) 0O6ecneyeHne YMCTOTbI NOALLIMIMTHUKOB

U OKpY>KatoLLel ux cpeabl: Mbinb v rps3b, Aaxe
HEBUAVMbIE HEBOOPYKEHHbLIM FN330M, OK33bIB3HOT
BpeaHOe BO3AENCTBUE Ha NOAWNNHUKA. Heo6X0ANMO
NpeaoTBPaLLaTh MPOHUKHOBEHVIE MbIAK 1 FPSI3K, COXPAHAS
NOALWNMHUKM 1 NX OKPYKEHMEe HACTONLKO YNCThIMK,
HACKONbKO 3TO BO3MOXKHO.

(2) AkkypaTHoe o6cnyxmBaHue: CUNbHble BO3AENCTBYS
BO Bpemst 06CNY>KMBAHNS MOTYT BbI3bIBATb LIAPANyHbl WK
ApYrvie NoBpeXAeHUs MOALINMHUKA 1 NPUBECTN K BbIXOAY
NOALWIUNHUKA U3 CTPOS. CUAbHbIE YA3PLI MOTYT BbI3BaTh
OPUHENNMPOB3HYIE, PAspyLieHne VN pacTpeckrBaHue.

(3) Ucnonb3oBaHKe cneynanbHbIX NPUCNOCOGNEHWIA:
Mpy 06CAYKUBAHUM NOALINMHIKOB BCErAa UCMONb3YITe
cneumanbHble NPUCNOCOGNLHNS 11 N36erainTe NpUMeHeHs
MHCTPYMEHTa 06LLero Ha3HaueHns.

(4) NpepoTBpaLleHne KOPPO3uUKM: TaK Kak MoT Ha pyKax
VI ApYryvie 33arpsasHAoLLVe BellecTsa MOryT Bbl3BaThb
KOPPO3MI0, MOTE PYKI nepes 06CNyX1BaHnem
NOALUMMHMKOB. M0 BO3MOXXHOCTW, paboTanTe B NepyaTkax.

O6Cﬂy)KVIBaHI/Ie N IKCIJlyaTauund nogwmnHUKOB

Moppepxusante
NOALUMNHUKN

1 nomeLleHme

B yucrore!

O6pawantecs
C noAWNNHMKaMM
O0CTOPO>KHO!

Ucnonb3yite
COOTBeTCTBYIOLNE
WHCTPYMEHTbI!

3awmiLante
NOALNMHUKK
oT Koppo3uu!
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MoHTax

Heo6x0AMMO BCECTOPOHHE N3YUNTb MOHTAX

MOALUMMHMKOB, TAK KaK KaueCTBO MOHTaXa BAMgeT

Ha TOYHOCTb PAbOUMX NMAPAMETPOB MOALINMHIKOB,

MX AONTOBEYHOCTL 1 paboure XxapakTepucTuKu.

PekomeHAYeTCs, YTobbl TEXHONOTNI MOHTAX3

BKNHOYANA B Ce6s CnefyroLLve Laru:

» QUNCTKA NMOALLWIIHUKA U CMEXXHbIX fieTanen;

» KOHTPO/\b Pa3mepoB v MOATOTOBKA
COOTBETCTBYHOLLNX AeTane;

» BbINONHEeHNe MOHTaXa NOALWWIHAKS;

» [IpoBepKa NPaBUAbHOCTA MOHTAX3 NOALUNMHUKS;

) [IprmeHeHre HeobXoANMOM M3PKN 1 KONMYEeCTBa
CMa304HOro MaTteprana.

TaK KaK 60NbLUMHCTBO NOALWNIHIKOB BPALLAHOTCA
BMeCTe C Ba/\OM, NPV MOHTaXe NOALMMHIKOB, Kak
NPaBUN0, OCYLIETBASOT MOC3AKY C HATIATOM NS
BHYTPEHHEro KONbL3 NOAWNMHIKA 1 BaN3 1 NOCAAKY
C 3330pOM AN HAPYKHOTO KO/bLI 1 KOPMYC3 MALLMHbI.

Mposepka paboTbl NOALINMHMKOB

focne MOHTaXa NMOALWWMHAK3 HEOOXOAMMO NPOBECTH
paboyre UCNbITaHNS AN KOHTPOAS MPaBUABHOCTY
BbINONHEHHOTO MOHT3Xa. B Tabnumue 2.1 nepeuncneHs
MeTOAbl Pabounx UCMBITAHWIA. B Ciyvae 06HapYyXeHns
HEeunCnpaBHOCTH, HEOO6XOAVIMO HeMeleHHO NPeKpaTUTh
UCMbITAHNS 1 06pP3TUTLCA 33 CNPABKOM K Tabnuue 2.2,
B KOTOPOWI NnepeuncieHbl NpoprnakTnyeckme
MeponpuaTua AN XapakTepHbIX HeuncnpaBHocTew
MOALUNMHUKOB.

O6cny>|<|/|BaH|/|e N IKCIJTyaTauund nogwmnHUKOB

Heo6x0AMMO NeproAnYeckit 0CMaTpIBaThL

11 06CYXMBATH NOALMMHIK W KOHTPOAMPOBATE YCN0BMS
ero paboTbl ANS TOrO, YTOGbI MPOANTL CPOK CAYKObI
NOALUMNHMIKE. OBbIYHO NPUMEHSIOT CeLYHOLLMIA METOA:

(1) NpoBepKa COCTOSIHMA MOALLIMITHUKOBOFO Y313

B pabouem pexume

[ns onpepeneHns Cpoka 3ameHbl MOALLNMHMKE

VI MHTEPB3Na N063BNEHNS CMA304YHOT0 M3TepUana,
V3yunTe ee CBOWCTBA, NPVHUMASA BO BHMMAHVE TaKme
(hakTopbl, Kak paboyasg Temnepatypa, BUGpaLWK,
WYyMbl NOALWIMMHMKOB. (06paTHTeCh 33 CNpaBKoi

K Pazneny «Pabounie XxapakTepucTuky NOALWUMHUKOBY
ANs 60nee NeTanbHOro 03HAKOMNEHNS.)

(2) KOHTPONb COCTOSAHMSA MOALINMHUKOB
(TapanTtech TWaTenbHo 06C1e0BaTh NOAWWMHKK BO
BPeMa MepuoanYecKmnx 0CMOTPOB MALLIMHbI 1 3aMeHbl
HEeNCnpaBHbIX fieTanei. NMposepsTe COCToOAHNe C1eA0B
BpalleHnd. NposepbTe Hannyme noBpexxaeHni.
MoATBEpAVTE BO3MOXKHOCTL AaNbHENLLIEero
MCNONb30B3HNS NMOALINMHMKA AN HEOOXOAMMOCTb ero
3ameHbl. (O6patuTech 33 CNpaBKon K Paspeny «PeBum3ns
NOALLMMHVKOBY» ANg 60nee AeTaNbHOM0 03H3KOMAEHNS.)



Tabnuua 1 Cnocobbl NpoBepky paboTbl MOALLMITHUKOB

Pa3mep MaLMHbI

PCnoco6 nposepku

OLeHKa COCTOAHUA MOALWNMHUKA

He60nbLLIas MalnHa

bonbluag malumHa

PaboTa B py4yHOM pexrme. BpaLiaTb MOALLMMHMK BPYYHYHO.
Ecnv npobnem He 06HapyXeHo, MPOA0/KATL 3KCMAYaTaLMo

MalVHbI.

Pexxnm paboTbl NOA Harpy3Kon. Hayats paboTy Ha HU3KOM
CKOPOCTV 1 6€3 Harpy3ku. MocTeneHHo yBenmureaTb CKopocTb
11 Harpy3Ky A0 AOCTUXKEeHNS HOMWHANbHOW MOLLHOCTY.

» CK3UK006Pa3HOCTb BPALLieHNs (MONOMKIA, TPeLUVHbI, BMATVIHbI).

» HepasHOMEepHbI KPYTSLMA MOMEHT (HeNpaBUAbHBIA MOHTAX).

> YpesmepHbIl KPYTALLMIA MOMEHT (OLIMGKA NPK MOHTaXe Unn
HEe0CTATOYHbIN BHYTPEHHW PAANANbHBIN 3330D).

lpoBepKa HEHOPMANbHBIX LLYMOB.
MpoBepKa MoBbILIEHVS TeMnepaTypbl MOALIMMHUKOB.
YTeuka CMa304HOro MaTeprana. ViameHeHue LgeTa.

PeXunm X0N0CToro XxoAa. BKAKUNTL NUTaHWe v 33anyCTUTb
MALUWHY H3 HU3KMX 060pOTaX. BLIKNHOUUTL NUTaHME,

NaB BO3MOXHOCTb NMOAWWNHNKY BPALATLCA MO MHepummn.

Brbpaunn, lWymbl v T.4.

Ecnm npu npoBepke He 06HAPY>KEeHO HenCrnpaBHOCTew,
NPOAO/KUTE UCTBITAHNE MALLMHBI MO HArPY3KON.

Pexxm paboTbl NOA HArPy3KOi. BLINOAHNTL VCMbITaHVe

B pexvme paboTel Noa HaI'[J\/3KOI7I, KaK 3TO OMnCaHo

NS He60NbLIOW MALLIMHBI.

BbINONHWTL Te XXe NPOBEpPKY, YTO 1 AN HEO0NbLLION MALUMHBI.

Tabnuua 2 MpuymrHbl HEMCNPaBHOCTE 1 NPOMUNAKTNYECKIE MepOnprsTHS

HeucnpagHoCTH BeposTHbIe MPUYMHBI NpodunakTnyeckme meponpuaTis
YTOYHNTL NOCAAKY, BHYTPEHHUI 3330p, NPeABAPUTENBHYIO Harpy3Ky
[MoBbILLIEHHAS HArpy3Ka ! ! !
Py MoNOXeHHe 3aMNeUnKoB Kopnyca i 1.4.
. MOBLICUTL TOUHOCTL 06PABOTKA 1 BLIBEPKU COOCHOCTI BaNa 11 KOpMyca
rpONKit HekadecTaenHas C6opka TOUYHOCTb METOAMKY c6g Kn ’ e
MeTanNnyeckumn A p
38yK HeaoCTaToyHoe KONMYECTBO MM ; ; .
MONOAHUTL CMA304HbII MaTepyan 1A n T FO1 CMA30UHbIN MaTepuan
HEMpUroHOCTL CMA304HOT0 MaTeprana OMONHNTL CMA304HLI MaTEpHa 0A06paTb APYTOV CM3304HbIA MATEPH3
ConprKOCHOBEHME BPALLAIOLLMXCH feTanew \cnpaBunTb NAGUPUHTHOE YNNOTHEHME U T.A.
MoBpexaeHms, Koppo3ns, UNI LAPaniHbI 33MEHUTL UM OYACTUTL NOAWMIHIK, UCPABUTL COCTOSIHUE YINOTHEHHIA
Lym Mo aE Ha [10POXKAX KaueHs 11 MCNOAB30BATb YACTYHO CMa3Ky
;[;(;/’;\:KMM BpUHenNMpoBaHue 33MeHNTb MOALMIHVIK 11 GbiTh BHUMATENLHBIM 11 aKKYPaTHBIM MY 06CAYXKMBAHAN

[pepbIBNCTbIN
3BYK

HeHopmanbHoe
MoBbILLIEHME TeMMepaTypbl

Bubpauun
(oceBoe 6uetne)

YTeuka nnn obecuseyrsarme
CMa304HOTO MaTepunana

OTCNAVBAHME HA LOPOXKAX KaveHus

YpesmepHslil 3330p
IPOHVKHOBEHME MOCTOPOHHMX YaCTUL|

TpeLlnHbl UK 0TCNANBAHNE B LLIAPUKAX

11366ITOYHOE KONMYECTBO CMA30YHOTO MaTepuana

HepoctatourHoe KoNnMyecTso nnn
HenpuroaHoCTb CMa3o4HOro maTepnana

HeHOpManbHash Harpy3ka

HenpasnnbHas c60pKa

Nledopmalins NoCaA0UHOI NOBEPXHOCTY,
ype3mepHoe TpeHie B YMNOTHeHMsX

BprHeNn1poBaHe

OTCnaviBaHme
HenpasunbHas c6opka

[POHNKHOBEHME NOCTOPOHHMX HaCTWL

YpesmepHoe KoNMYeCTBo CMa3oyHoro
MaTepuana. NpoHVKHOBEHMEe MHOPOAHOIO
BeLLeCTBa Wv abpasvBHbIX YacTuL.

3aMEHNTb NOALINMHUK
YNYULIMTL NOC3AKY, 3330P 1 NPEBAPUTENbHBIN HATAT

3aMeHUTb WM OYNCTUTD MOALLIMMHWK, NCNPABUTL COCTOAHVE \/I'II'\OTHeHI/\V\
M MCNONb30BATb YNCTYHO CMA3KY.

3aMeHNTb MOALLNMHUK

YMEeHbLMTb KOAMYECTBO CM3304YHOr0 MaTeprana, NoAo6paTh 6onee rycryto cmasky
J1063BMTb CMA304HbIA MaTepran Uav NoabpaTb 6onee NOAXOAALLMIA

YTOUHWTL NOCAAKY, BHYTPEHHNI 3330p, NPEABAPUTENbLHYIO HArPYy3KY,
NONOXeHe 33MNeYnKoB Kopryca

MOBbICUTH TOYHOCTL 06P3BOTKM 1 BLIBEPKM COOCHOCTY BaNa 1 KOPMYCa,
TOYHOCTb MOHTAXKa NN YCOBEPLIEHCTBOBATL TEXHONOTMH) MOHTAXa

/ICNpaBnTb YNNOTHEHNSA, 33MEeHNTL NOALLMMHMK, NCMPABUTL NOCAAKY UK MOHTAX

3aMeHNTb NOALLMMHMK 1 ObiTb BHAMATE/IbHBIM V1 aKKYPATHBIM NP1 06CNYKNBAHNN
3aMEeHNTb NOALLNMHUK

06ecneunTb nepneHANKYASPHOCTL BaNa MO OTHOWEHNIO K 3anneurkam Kopnyca
NV TOPLY NPOCTABKM

3aMEHNTb WA 0UNCTUTL NOALUWMHNUK, NCNPABUTL COCTOAHNE \/I'IﬂOTHeHl/II;\

YMeHbLUNTb KONMYeCTBO CM3304HOT0 MaTepunana, nofo6paTtb Honee rycryto CmMasky.
3aMeHNTb NMOALIMMHWK MW CMA304HbI MaTEPUan. OUnCTUTL KOPMYC 1 CMeXHble AeTanu
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Pabouune xapakTepnCcTnkm nogLLnMnHNKOB

OcHOBHbIMM paboynMm xapakTepmMcTMKaMmn NOALMMHMKA B MpoLecce aKCnayaTaLmm
ABNSAIOTCS WyMbl NOAWIMMNHNUKA, BUOpaLnn, TeMnepaTtypa U COCTOSHME CMa304HOro
MaTepwmana. ObpaTuTech 3a cnpaBkon Kk Tabnuue 2.2 B cnyvyae obHapy>XeHUs Kakux-nmbo

HapyLeHuin paboyero pexunma.

LLyM NOALIMMHUKOB

B npouecce aKkcnAyaTauun AN NCCNef0BaHUS YPOBHS
V1 X3P3KTePUCTVIK LIYMOB NPy BPaLLEHUM
NOALIMNHMKOB MOTYT ObITh MCMNONB30BaHbI
3BYKOYN3BAMBAIOLLME NPUEOPBI. [0 X3apaKTepHbIM
AHOMANbHbBIM LLIYMAM BO3MOXHO Pa3UUnTL TaKuie
noBpeXx/AeHUA NOALWIMMHUKOB, KaK He60NbLLIoe
YCTANOCTHOE BbIKPALLIVBAHNE,

Bubpaummn noalIMNHUKOB

HencnpasBHOCTM NOALWMMHUKOB MOXHO
NPOaHANV3MPOBANL MOCPEACTBOM V3MEepPeHNs
BMOPaUW paboTatoLen MalUVHbL. AN n3mepeHms
Be/WIUMHbBI U YACTOTHOTO pacnpesfeneHns B1népaunn
NPYMEHAeTCH aHaNN3aTOP YACTOTHOrO CNeKTpa.
Pe3y/bTatbl TeCTOB A3KOT BO3MOXKHOCTL ONpefendTh
BEPOATHbIE MPUYMHBI HEWNCTIPABHOCTEN NOALUMMHMKOB.
[\aHHbIe V3MepeHni Pa3NNYaIOTCS B 33BUCMOCTI OT
YCNO0BUIA paboTbl MOALWMMHMKA 11 PA3MELLeHN
AATYMKA BUOPALW. BCneaCTBME 3TOTO, A3HHBIN MEeTOA
TpebyeT pa3paboTku Cnocob0B N3MePeHnn NG KaXkaon
KOHKPETHOM 1CCNefyemoi MalunHbl. NonesHo ymeTb
OMNpeaensTb HeucnpaBHOCTL Mo XapakTepy BMOpaLni
NOALUMMHMKOB B NpoLecce paboTbl. 06patnTech 3a
CMPABKOM K TeXHNYECKOMY PYKOBOACTBY KOMMAHWW
NSK Pr. No. E410 (Bearing Monitor) ans 6onee
AeTanbHoN MHGOPMaUm 06 3ToM MeToze.

Temnepartypa NOALWMNMHINKOB

Kak npaswno, Temneparypa NoALINMHIKOB MOXET ObiTb
OLieHeHa Mo TemnepaType HapyKHOM NoBepXHOCTH
KOPMYyCa, 0AHAKO NpeanoyuTUTeNbHbIM CNoCo60oM
ABNAETCS HENOCPeACTBEHHOe 3MepeHIe TemnepaTypbl
HAPY>KHOrO KOMbLIA NOALLMMHIKA C NOMOLLbHO
V3MEepUTeNbHOO 30HA3 Yepe3 0TBepCTve ANA MACNa.
06bI4HO, NOC/e HAY3Na PaboThl MALLIVHLI TeMMepaTypa
NOALWIMNHMKOB NOCTENeHHO NOBbILLIAETCS B TeYeHue
0KOA0 1-2 43C0B A0 AOCTUXKEHNS YCTAHOBMBLLET0Cs:
PeX1Ma. TemnepaTypa MOALMMHIKA B YCTAHOBMBLIEMCS
PeXMMe 33BUCHT OT HArPy3KK, YacTOThI BPaLLEHUS

Y X3PAKTepUCTVK TeNNONPOBOAHOCTH MALLUUHbI.

HenoCTaTouHasn CMaska UK HekayecTBeHHbIN
MOHTAXK MOTYT CTaTb MPUYUHOM GLICTPOTO
MOBbILIEHUS TemnepaTypbl NOAWMMHUKOB.

B TakoM Cnyuae, Heo6X0AMMO NPUOCTAHOBNTL
PaboTy MALLMHbLI U NPOBECTV COOTBETCTBYHOLLME
npohrNaKTNyeckne MeponpusThs.

BnugaHune cmasku

[\Be OCHOBHbIe LieNiv NCNONb30BAHNS CMa3KK

33KNH0Y3KOTCH B MUHMMI33UNN TDEHN

1 COKPALLEeHNM M3HOC3 NOALWWIHNKOB, KOTOPbLIe

MOTYT NPUBECTU K NPpexAeBPeMeHHOMY BbIXOAY

MOALUMMHMKOB M3 CTpoA. CMa3Kka obecneynsaer

cieflyioLlve npermyLLecTsa:

> YMeHblUeHue cTerneHyn TpeHns 1 U3Hoca
HenocpeACTBEHHbIN KOHTAKT MeXAYy KONbLamK
NOALUMMHIKE, 3NeMEHTaMM Ka4eHUs 1 CenapaTtopom,
KOTOPble 4BNAHOTCA OCHOBHLIMY KOMMOHEeHTaMN
NOALIMNHNUKE, YCTPaHAeTCd 6NaroAaps oK CMa3Ky,
KOTOpas YMeHbLUI3eT TpeHne 1 COKpaLlaeT U3HOC
Ha NOBEPXHOCTAX KOHTAKTa.

» lpoaneHne ycranocTHON AONTOBEYHOCTH
YCTaNnoCTHasg AONTOBEYHOCTb KaueHns
NOALUMMHMKOB B 3HAUYNTENbHOW Mepe 3aBUCUT
0T BA3KOCTW V1 TONLLVHbBI CMA304HOT0 C109 MexXay
NOBEPXHOCTAMM KOHTAKTa KayeHnd. bonbluasg
TONLLMHAE CNOA CMA3KM NPOANEBAeT YCTANOCTHYHO
LAONTOBEYHOCTb, 1 H3060POT, AONTOBEYHOCTH
YMEHbLUI3eTCa, ecin BA3KOCTb M3aCNa CINLLIKOM
Mana, BCNeACTBMe Yero TONLLMHA CMA304YHOr0
CNOS He40CTaTOYHA.

» PaccesiHme TennoTbl TPEHUS 1 OXNaXxKaeHne
LUMPKYNALMOHHAA CM33Ka MOXET OblTb
MCNONb30BaHA KaK ANg 0TBOAA TENNOTbl TDEHN,
TaK W TeNNO0Tbl, NOCTYNAOLWEN N3BHe, C LeNibio
He AONYCTUTb Neperpesa NoAWWMHMKA 1 Nopyn
Macna.

> YNNoTHeHue 1 3alinTa oT KOppo3un
COO0TBeTCTBYHOLLAA CMA3Ka TaKXKe NpenaTcrsyer
NOMNaA3HMI0 MHOPOAHbIX Y3CTWL B NMOALWNMTHNKN
V1 33WWMLLAET OT KOPPO3WN.



Tabnuua 3 (paBHeHve NNACTUYHON CM33KM 1 CMA3KM XUAKMM
CMa30Y4HbIM MaTepranom

Mo3unums

(Ma3blBaHue
NNACTUYHON CMA3KOW

CMa3blBaHNE MACNOM

KOHCTpyKLUMa Kopnyca
/1 Croco6 YNNoTHeHNs

CKopoCTb

OXNAXKAIOLLNA

ekt

Tekyyectb

33MeHa CMa304HOro
marepvana

YcTpaHeHvie
IHOPOAHOr0O MaTepuana

3arpasHeHue
OKpYy>KatoLLein cpeabl
B pesynbTare yTeyek

MpocTble

lpenensHas ckopoctb
cocrasngaet 65% - 80% ot
TAKOBOW NPY CMA3Ke XUAKNM
CM3304HbIM MaTep1anom

Cnaboin

Cnabas
VIHOrAa 33TpyAHeHa
YnaneHve yactnyek

13 NNACTUYHON CMA3KK
HEBO3MOXHO

3arpa3HeHne npy yTeukax
NPOVCXOANT 0YeHb PeaKo

MoryT 6bITb CNOXKHBIMM.
Heobxoa1ma akKypaTHas
3KCnAyaTauma

BbICOKAS NpeaebHas
CKOpOCTb

0TBO/A TeNnN0Tbl BO3MOXEeH
Mpn NCNONb30BAHNN NMPUHY-
LNUTeNbHON UnMpKynaunMn macnha

XopoLuast

Jerko BbINONHNMA

Jlerko BbINONHNMA

BO3MOXHbI YaCTble YTeuky, ecn
He NPUHATBI COOTBETCTBYHOLLME
Mepbl NPOTUBOAEICTBUSA.
J1aHHbI CNOCO6 CMA3KKM He
NOAXOANT, eCNV HEOOXOANMO
1136€raTb BHELUHEro 3arpsi3HeHHs

Tabnuua 4 HeobxoAMMas BA3KOCTb B COOTBETCTBUM C TUMOM MOALUMMHMKA

Tvn noALWMNHUKa

Ba3kocTb npu paboyeit
Temneparype

LLJapuKoBble MOALIUMHWKN, UMAVHAPUYECKe
PO/MKOBbIE MOALIUMHMKNA

KoHMueckme ponvkosble NOALIMMHKY,
Chepuyeckne ponvkoBble NOALWINMNHIKMA

Cthepnueckue ynopHble pONMKOMOALLIMMHAKNA

13 Mm2/c unn 6onee

20 Mm?/c nan 6onee

32 Mm%/c unu 6onee

3ameuanme: 1 Mm’/c = 1 cCT (CaHTICTOKC)

Puc. 1 33BMCMMOCTb MEXAY BA3KOCTbIO MACNa 1 Temneparypon

Mo Mo
Pepgypny Ceiibonty | 2 /c
(cexynnbl) ~(cekyHAbl
Knacc saskoctv no 1SO
2,000 (MHAekc Bsi3koCTH 80)
5000} 5,000F 1,000 A:VG7 D:VG22 I: VG150
- B:VG 10 E: VG 32 J: VG220
2,000 2,000 C: VG 15 F: VG 46 K: VG 320
1000l 300 G: VG 68 L: VG 460
d 1,0001- 200 H: VG 100 M:VG 680
500  s5p0f 100
3001 3g0-
2 200 50
£ i 200! 40
g - 30
= L
3 1001 ook 7 Al B{ ¢ DB R G H IS K{LgM
80
80
60
N I
501
40+ 5
4 gl Ll NG NI

-20 0 20 40 60
|

80 100 120 140 160 °C
N Y |

20 0 20 40 60 80100 120

160 200 240 280 320 °F

Temnepartypa

Bbi6op cnocoba cmaszku

Cnocobbl CMa3KM NOALLMNHWKOB NOAPA3NENIHOTCS

Ha [1Be OCHOBHble K3aTeropum: NN3CTUYHAA CMA3Ka

VM CMa3Ka XXMOKUM CMAa30YHbIM MaATepranom.

TMpYMeHSOT TOT CNOCO6 CMA3KK, KOTOPbIA 0TBEYaeT

YCNOBMAM IKCMYATaUWM 1N HA3HAYeHNHo, ANG TOrO,

4TOObI AOCTUMHYTb HAUNYYLLIMX P3BOUMX X3APAKTEPUCTUK

NOALIMMHMKA. B Tabnuue 3 AaHO CpaBHeH1e NN3CTUYHOM

CMA3KM 1 CMA3KM XKUAKUM CM3304HBIM M3TEPUANOM.

» MNAcTMYHan cMa3Ka
MN3CTNYHAZ] CMA3Ka NPpeACTaBNgeT o601 CMA30YUHbIN
MaTepwan, N3roToBNEHHbIN 13 6330BOr0 Macna,
3aryctutens n o6asok. Mpu BbIGOpe NNACTUYHON
CM33KM HEOOXOAMMO BbIOMPATL TAKYH CMA3Ky,
KOTOpag MOAXOAWT NS YCNOBUIA SKCNAYATaLmMm
NOAWMNMHMKA. VIMetoTcs 60nblne pa3nnung
B IKCMNYAT3LUMOHHbBIX XaPaKTEPUCTUKAX AaXe MeXAY
Pa3HbIMM M3PK3MI OAHOTO W TOTO e TWNa NAaCTAYHON
CM33Ku. [103TOMY BbIGOPY NNACTUYHON CMA3KK
AOJKHO YAenatbca ocoboe BHUMaHKne. Tabnumua 5
(cTp. 12) copepXnT Nprmepbl NpUMeHeHns
VI KOHCUCTEHUMN 1AHHOTO TUMN3 CMA3KMN.

» (Ma3Ka XMAKMUM CMa304YHbIM MaTepnanom
CyLLIeCTBYET HECKONBbKO Pa3NNUHbIX METOA0B CM33KM
KUAKUM CM330UHBIM MATEPU3NOM: MACNAH3S BaHH3,
KanenbHas NoAaya, pa3dpbI3rnBanmie, LMPKYNALNS,
pacMbiNeHre, MACNAHbIA TYM3H 1 MACNSHbIA BO3MYX.
CM33Ka XMAKMM CMA30YHbIM M3TepPUanom, no
CPABHEHWIO C MN3CTUYHOM CMA3KOM, ABNAETCH
Hanbonee NOAXOAALLEN AN NPYMEHEHNS NPW
MOBbILIEHHbBIX CKOPOCTIX 1 Temneparypax. CMa3ka
KUAKAM CM3304HBIM MATepPU3NoM 0CO6EHHO
3(deKTUBHA B CNy4ae, KOrAa HeOOXOAMMO PaccenBaTb
TENNOTY BO BHELLHIOK cpeay. YoeanTech, YTo BbIOPaHO
CM3304HOe M3CN0, MMeroLLiee MOAXOAALLYHO BA3KOCTb
npu paboyeit TemnepaType NOAWNMHMKA. Kak MPaBuno,
M3CN0 C HU3KOW BA3KOCTHIO MCMONb3YeTCH ANg
NPUMEHEHNS NPU BBICOKMX CKOPOCTAX, B TO BpEMS
KaK M3CN0 C BbICOKOW BA3KOCTbIO MCMONb3YeTCs Nnpu
TSKeNbIX PabouMx Harpy3kax. B Tabnuue 4
nepeyncineHbl NOAXOAILLVE AMAN330HbI BA3KOCTY
npwv paboyeil Temnepatype AN HOPMANbHbIX
YCNOBUI 3KCMNYaTaLUMK. Tpy BbIGOPE MACNA MOXHO
PYKOBO/ICTBOBATHCY PUC. 1, H3 KOTOPOM NPUBEAEHA
33BUCMMOCTL MEX/Y TEMMNEPATYPOI 1 BA3KOCTHIO

ANS CM3304HOT0 Macna. B Tabnmue 6 (cTp. 13)
[\aHbI NprMepbl BbI6Opa CMA304HOr0 Macna ANg
PA3WYHbBIX YCOBUN NPYMEHEHNS NMOALLMHMKOB.

NEW BEARING DOCTOR 11
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[lo6aBneHne n 3ameHa CMa304yHOro martepuana

(1) UHTepBan fo6aBneHMs NNACTUYHON CMA3KK

C TeyeHnem BpemeHn Aaxe BbICOKOKAYeCTBeHHad

MNACTMYHAA CMA3Ka TepaeT CBOW CBOWCTBA

1 CMA3bIBAIOLLAA CMOCOOHOCTL YXYALLI3eTCS.

0693ateNbHO A06aBNANTE NNACTUYHYIO CMA3KY

C PernameHTPOBAHHbIM VHTEPBAIOM.

Ha puc. 2 (1) 11 (2) NOKa3aHbl NpYMepHble UHTEPBaNbI

N063BNEHNSA NNACTUYHON CMA3KM B 3aBMCMMOCTY

0T BpemeHw paboThl U ckopocTh. Ha puc. 2 (1) 1 (2)

COCTaB/IeHa NG BbICOKOKAYeCTBEHHOM CMa3KK

Ha 0CHOBe NKTWeBoro 3aryctmutena npun 70°C

¥ HOpManbHoi Harpyske (P/C=0,1).

» Temnepartypa
Ecam paboyas Temnepatypa NOALLNIHIKA
npesbitlaet 70°C, NHTepBaN 3aMeHbl CMA30UHbIX
MaTepranos A0/KeH ObITb YMeHblleH B [1Ba Pa3a
Ha Kaxable 150°C NoBbILWeHNs ero Temnepatypsbl.

> CMa30y4Hble maTepunansl
B cnyyae 1MCnonb30BaHNg WapuKOoBbIX
NOALNMHMKOB, MHTEPBAN 3aMeHbl CMA304HbIX
MaTepranos Moxert OblTb YBENNYEH B 33BUCMOCTY
0T TMNA W Ka4yeCTBa CMa30YHbIX MaTepranos.
(Hanpumep, BbICOKOK3UYECTBEHHOE CHHTETUYECKOE
MAaCcNo C INTHEBBIM 3arycTuTenem MoxeT YBeANUNTb
VHTEPBAN 3aMeHbl B 1Ba Pa3a, puc. 2 (1). B cayuae
paboyel TemnepaTypbl NOALLINMHNKE MeHee 70°C,
NCMONBb30BaHNe MUHePanbHbIX NN CUHTeTUYeCKMX
Macen ¢ NMMTUeBbIM 3arycTutenem aBnsgeTcs
NpeanoYTUTeNbHBIM.)

> Harpyska
VIHTEpBaN 3amMeHbl CMA3KM 33BUCKT TaKxXe 0T
BENMYMHBI HArPY3KM NOALLIMMHMKA. Ha puc. 2 (3)
MOKa3aH MHTepBaN 3aMeHbl CMA30YHbIX MaTepranos
B 33BUCKMOCTM OT KO3 DULIMEHTA HArpy3KM.
Ecnu 3HaveHne KoahpuumenTa P/C npesbiwaert 0,16,
TO HE06X0AMMO 06PaTUTLCS K CMeLMANUCTy.

Pabouune xapakTepnCcTnkm nogLLnMnHNKOB

(2) NHTepBan 3ameHbl CMA304YHOTO MacNa
/IHTEPBaANbI 33MeHbl CMA30YHOTO MACNA 3aBUCAT

0T YC/10BMI P36OTLI 1 KONMYECTBA MACNa.

06bI4HO, AN paboyel Temnepatypbl HKe 50°C

Y NPV YNCTBIX OKPYXKAOLLMX YCNOBUGX, MHTEPBAN
33MeHbl cocTaBngeT 1 roa. Ecnm temnepartypa
Macna sbile 100°C, To MaCN0 AONKHO 33MEHATHCA,
Mo KpavHewn mepe, O[\UH pa3 B Tpy mecaua.

Tabnuua 5
Mpumepbl NpUMEHEeHNs N KOHCUCTeHLMA CMA3KM

Homep KoHncreHuma

KOHcucTeHun — (1/10 mm) Mpumenenne

LleHTpanu308aHHoe | Ecan nmeet

#0 355 10 385 1CNONb30BaHne MecCTo nerkoe
NNACTUYHON CMA3KM | UCTHpaHKMe
LleHTpann3oBanHoe
VICNONb30BaAHMe Ecam umeet
#1 310 po 340 MNACTUYHON MeCTo nerkoe
CM33KW, HW3Kas NCTVIPaHne
Temneparypa
06bl4Has 3aKpblThle
#2 265 10 295 NNaCTNYHaA LIApUKOBbIE
CMa3Ka NOALLNMHWKN
06blYyHas
NNaCTUYHan 3aKpbiTble
#3 220 pno 250 CMa3Ka, LLIApVKoBbIe
BbICOKAs NOALNTHKN
Temneparypa
Ecnm nnactvyHag
BbICOKas (Maska
#4 175 po 205 Temneparypa 1Cnonb3yercs
B KauecTBe
YNNOTHEHNS




Tabnuua 6 Bbl60|) CMa304HOro macia ANg pasNNyHoro nNprumeHeHna NOALWLNMHNKOB

Pa6ouas Temnepartypa

CKopocTb

Jlerkas unm HopManbHas Harpyska

TaxKenas unm ynapHas Harpyska

=30 no 0°C

0 no 50°C

50 no 80°C

80 no 110°C

Huxe npefensHom ckopoctu
Hwxe 50% 0T npefenbHov CKopocTy

B nHTepsane 50-100% OT NpeAe/bHON
cKopocT

Bbille npefenbHov CKopocTu
Hwxe 50% 0T npefenbHOM CKopoCTy

B vHTepsane 50-100% o1 npefenbHOM
CKOpPOCTH

Bbille npenenbHov CKopocTu

Huxe 50% 0T NpeaenbHom CKopocTh

B nHTepsane 50-100% OT NpeAesIbHON
cKopoCTy

Bbillle NpeaeNbHON CKOPOCTH

ISO VG 15, 22, 32 (pehpukepatopHoe Macno)

ISO VG 32, 46, 68
(NOAWMNHUKOBOE MACNO, TYPOUHHOE M3C0)

ISO VG 15, 22, 32
(noAWNNHMKOBOE MACNO, TYPOMHHOE M3CNO0)

1SO VG 10, 15, 22 (MOALUMMHIKOBOE Macno)
ISO VG 100, 150, 220 (NOAWMNHUKOBOE MACA0)

ISO VG 46, 68, 100
(noawmnHMKoBOE M3CNO, TyPEHHHOE M3CN0)

ISO VG 32, 46, 68
(MOAWMNHNKOBOE MACNO, TYPOUHHOE MACN0)

1SO VG 320, 460 (NOALMMHVKOBOE MACN0)

1SO VG 150, 220 (NOALLMNHMKOBOE MACN0)

ISO VG 68, 100
(noawmnHMKoBOE M3CNO, TyPEHHHOE M3CN0)

ISO VG 46, 68, 100
(noAWMNHMKOBOE M3CNO, TYPOKHHOE M3CNO)

ISO VG 22, 32, 46
(NOALIMMHAKOBOE M3CNO, TYPOKHHOE M3CN0)

IS0 VG 150, 220, 320 (Olej fozyskowy)

ISO VG 68, 100, 150
(noAwmnHMKoBOE M3CNO, TyPEHHHOE M3CNO)

ISO VG 460, 680 (NOALIMMHKOBOE M3CNO,
TPAHCMICCMOHHOE MACN0)

1SO VG 220, 320 (NOALIMMHMKOBOE MAcNo)

3ameuyanua: 1. Y10 Kacaetcs npeﬂeanoM cKopocth, l/ICI'IOI'leYVITe 3Ha4eHnd, nepeyncneHHble 8 T3abNMUax pasmepos NOAWNNHUKOB KaTanora «MoAWNNHNKNA KaueHnsa NSK»

(No. ET102).

2. Cm. pedpuxepatopHoe macno (JIS K2211), noawnnHukosoe macno (JIS K2239), TypuHHoe macno (IS K2213), TpaHcmMmuccionHoe macno (JIS K2219).
3. TemnepatypHble A1aNa3oHs! AaHbI B NeBOM KONOHKE TabNLbl 6. [U1g BBICOKVX PaboUvx TeMnepaTyp peKOMEeHAYEeTCs CMa3ouHOe MAcN0 C BbICOKON BA3KOCTbIO.

Puc. 2 VHTepBanbl 4063BNEHNS MNBCTUYHON CMA3KM

(1) PapunanbHble WapUKONOALINMHUKA U LIUAUHAPUYECKUE POSIMKOMOALINIHUKN

r LMnMHAPMYECKUA PONNKOBLIN NOALLMMHUK

d: MocapoyuHbI AMameTp NOALLUMHUKA
20,000 15 P 10,000 7%

- \ = 7000

£ 20,000-] 10,000 g 5000

§ 8,000 |- T 4000

= 6,000[- s 3000

S 10000 5000 - 3 [ .

£ 8000 4000 5 £ 2000 K

S 6,000 3000 N g | [\

S 5000 3 \\% s L\

= 4,000 2,000 %) )0? 2 % W,2887 \ \\ LXV);\%CP >

Iz 3000 + \2 2R 3 r S\

= DN 2\ A = 600 =0\% o\

3 ?»’06\? ] IEINICAVEANMWARNAY

© 2,000 1000 o=\ = 500 NENCEREZ)

3 EATURNTAN e ARRARNAAN

S 800 SN2 2 400 S

s - RUBVINY \ = = A W

S 600 \ S 300

i gl HERATIARY i CTEN A

./ | a

S “sod 00 AARALRAVAR N AVAVANERY 5 200

g ]

g omog o RN AR £ m \\H\

400i 007 L L L \\\\\ \\ \\ L \ L \\ 100 L L L L1l L L

4,0

200300400 600 800 1,000 2,000

PaiManbHbIii LWAPUKOMOALLMITHUK

4,000 6,000 10,000 20,000

(2) PapmanbHble WapUKOMOAWMNHUKA U LUNNHAPUYECKNe

PONUKONOALNMHUKNA

d: MocapouHbIN AYaMeTp NOALIMUMHUKA

100

200 300400 600 1,000

2,000
CKopoCTb, N

00 6,000 10,000
06/MVH

CKOpOCTb, N 06/M1H
(3) KoapdpmumeHT Harpy3km
PlC <0.06 01 0.3 0.16 SRR
KoabduumeHt P: 3KBVBANEHTHAA HArpy3ka
Hal'gjy¢3)KM 15 1 0.65 0.45 C: HOMMH3NBH3A TPY30MOALEMHOCTH

NEW BEARING DOCTOR 13
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PeBu3ung nogLwnnHNUKOB



ﬂpm pesu3nn nogwnnHNMKOB BO BpeMA nepnogny4ecknx oCMOoTpoB 060py,£l,OBaHVI‘F|,
pa6oq|/|x OCMOTPOB UM 3aMeHbl CMEXHbIX ,u,eTane|7|, HGO6XO,D,I/IMO onpenesiaTb

COCTOAHME NMOoALLNMMHNKOB N BO3MOXXHOCTb UX p,aane|7|L|Jero O6Cﬂy)Kl/IBaHI/IFI.

Heo6x0AMMO BECTW 33aN1Cb OCMOTPA 11 BHeLIHero
BM@ 1eMOHTVMPOBAHHbIX MOALIMMHMKOB. Mocne
B83AT1SI NPOObI MNACTUYHOM CMA3KM 1 OLIEHKN
KONMYEeCTB3 OCTATOYHOM NASCTUYHON CM33KK
NOALWNUNHUK ONKEH ObITb 0UMLLIEH. Takxe
HE06X0AMMO NPOBEPUTL HANMUME MOBPEXAEHNN

1 nedeKToB B Cenapatope, NoCa0uHbIX MOBEPXHOCTAX,
Ha NOBEPXHOCTM 3NeMEeHTOB K3ueHns 1 NoBepxXHOCTU
Cnenos BpalleHns. 06patnTech 33 UHGOpMaLMel

K Pazpneny «Cneabl BPaLLEHUs 11 NPUNOXKeHHble
HArpy3Kn» OTHOCMTENbHO UCCNEA0BAHNA CeAoB
KaueHns Ha NOBEPXHOCTY CNef0B BPALLCHNS.

Mpw oLieHKe BO3MOXKHOCTN AaNbHenLen
IKCnAyataymy NoAWNNHYIKA H606XOL\I/IMO NPpNHNMATb
BO BHMMaHMe cneaytoline GakTopbl: CTeNeHb
NOBPEXAEHNS NMOALWMHIKE, NPON3BOANTENBHOCTL
MALUWHbI, aHaN3 peXnma 3KCnAyataunm, pexmma
paboThl, NEPUOANYHOCTY NPOBepoK. ECAn peBn3ns
BbISIBMT MOBPEXALHNSA UMK HApyLWeHus B pabote
MOALLUMMHMKA, HEOOXOAMMO BbIACHNTL MPUUKHY

Y OCYLLIeCTBUTL NPOMUNAKTUYECKMe MeponpUaTHA
(cm. Paznen «MospexaeHvie NOALWNIHYKOB

¥ NPOMUNAKTMYECKME MEPONPUATHAY).

ECnm peBuM3NS BbIABWT TaKne NMoBpexXAeHns
NOALLUMMHMKA, NPV KOTOPbLIX ero Aa/\bHenwas
3KCMNYATaUMS HEBO3MOXHA, TO NOALUMMHNK
HEOOXOAMMO 33MEHUTL HOBbLIM.

K Takvm noBpexneHnsm oTHOCATCR:

(1) TpewnHbl UNK CKANbIBIHME HA CenapaTtope,
3NeMEeHTaX KaueHns 1am Konblie ¢ LOPOXKON
KaueHus;

(2) YCTaNoCTHOE BbIKPALLMBAHYME B 3NEMEHTaX
KaueHus, H3 NOPOXKe KaueHuns;

(3) 3ameTHoe 06pa30BaHye 33AMPOB HA NeMeHTax
KaueHus, NoBEPXHOCTW 6YPTINKA (BTYNKN)

VAN NOBEPXHOCTW CNefoB BPaLLeHUS;

(4) 33MeTHbIN N3HOC CenapaTtopa WA CBOGOAHbIX
PONMKOB;

(5) [lecbeKTbl UK PXKABUMHA HA INEMEHTaX KayeHus
VAW NOBEPXHOCTU CN\efil0B BpaLLieHNs;

(6) 3ameTHble BbI6OMHbI H3 INeMeHTax KaueHus
VAW NOBEPXHOCTU CN\efil0B BpaLLieHNs;

(7) 3ameTHas NoN3yyecTb BHelIHel NoBepXHOCTY
HAPY>KHOTO KONbLA MAW OTBePCTUS BHYTPEHHEro
KONbL3;

(8) N3meHeHMe LiBeTa BCNe/ICTBME HArpesa;

(9) Cepbe3Hble NoBpeX/AeHNS Ha 3aLLUTHON Liaibe
VAN YNNOTHEHWW 33KPbITOr0 MOAWNMHUKA
C He3aMeHsAeMo NNACTUYHOW CMA3KON.

NEW BEARING DOCTOR 15
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CJ'Ie,EI,bI BPpalWeHUA U NMPUITO>KEHHDBIE HAl'PYy3KH

KOI',EI,a noALWNMNHUK BpalWlaeTCd, cielbl BpaleHUda BHYTPEHHEero M Hapy>XKHOro Koaely,
KOHTaKTUPYHT C 3JIeMeHTaMnN Ka4eHU4. 310 npmnBoanNT K NOABJIEHUIO CJieJO0B N3HOCAa
Ha 3JIeMeHTaX Ka4eHNA 1N OOPOXKKaX KavdeHUd. HeO6XO,£I,I/IMO OCMTpeTb Cnenbl
BpaweHna C TOYKN 3peHnd aHaJin3a pa60TbI MOALWMNHWKE, OHW OTPa>kakoT XapaKTep
Harpy3kum v 4OJI>KHbI bbITb TWAaTeJIbHO N3y4YeHbl Nocsie AeMOoHTa>Xa nogLlmnnHunka.

Ecnm cnenpl BpaLleHa 9BHO BbIpaXKeHbl, TO BO3MOXHO
onpeaenTb, pabotan v NOALWWNHYK NPY PaananbHON

Harpy3Ke, 0CeBoi Harpy3Ke NK MrHOBEHHOM Harpy3ke.

Kpome T0ro, MOXHO OrnpefennTb 0TKNOHeHUa Konel
MOALLUMMHMKE OT KPYrNoCTu. [1poBepbTe, MMeroT n
MeCTO HenpeABMAEHHbIe HAlrpy3Kn NOALLNMHNKE AN
Cepbe3Hble MOHTaXHble owmn6KK. Takxe onpepennte
BO3MOXHYH MPUYNHY HencnpaBHOCT NOALLINMHNKAG.

Ha puc. 3 nokasaHbl Cheabl BpaLlieHns,
06pasyroLLMecsd B WapUKOBOM NOALWMWMHIKE Npu
Pa3/MYHbIX PeXIMAX Harpy3ku. Ha puc. 3 (a)
MOKa3aH Hanbonee obLNIA BMA CNeA0B BPALLEHNS,
06pasyroLLeincs, KOraa BHYTPeHHee KoNnbLo
BpaLLaeTcs NoA AeiCTBremM TONbKO PafManbHON
Harpy3ku. Ha puc. 3 (e) no (h) nsobpaxeHo
HECKONIbKO Pa3NIMYHbIX AOPOXKEK KaUeHNs, KOTopble
NPVIBOAST K CHUXKEHUIO pecypca BCNeACTBIe 1X
HeONAronprUATHOr0 BO3AENCTBIE Ha NMOALINMHUKN.
AHANOTMYHO, H3 PUC. 4 NOKA3aHbI PA3NINYHbIE
CNefbl BPALLeHNS PONMKOBbLIX MOALUMMHMKOB:

Ha puc. 4 (i) Noka3aHa A0POXKa KaueHUs Ha
HApYXHOM KONblIe, KOTA3 PAfM3NbHAA HArPy3Ka
NPYNOXKEHA COOTBETCTBYHOWMM 06P330M

K BPALL3HOLLEMYCA BHYTPEHHEMY KONbLY
UMWIHAPUYECKOTO PONWIKOMOALLMIHYKA.

Ha puc. 4 (j) nprBeneHa NOPOXK3 KayeHus B cnydae
13rn63a Bana nnmu OTHOCUTENbHOTO HAKNOH3 MeXAy
BHYTPEHHVM 1 HAPY>KHbIM KONbLIAMMN.

Takas HeCoOCHOCTb NPMBOAUT K 06P3a30B3HMIO
CNerka 3aTeHeHHbIX (TYCKAbIX) MOAOC NO LMpKHe
KONbL3. [JOPOXKKM PACMONOXKEHbI N0 ANAroHaNK

K H34any 1 KOHLY 30Hbl MPUNOXKEHNS HATPY3KN.

AN ABYXPALHBIX KOHUYECKMX PONAMKOBbIX
NOALLMMHMKOB, KOTAA COCPEAOTOYEHHAR HArPY3Ka
NPUNOXKEHA K BPALLAIOLLEMYCS BHYTPEHHEMY KOAbLLY,
Ha puc. 4 (k) n3obpaxkeHa [OPOXKA KayeHMs Ha
HapY>XHOM KoNblie noa AeNCTBUeM PaiuanbHON
Harpy3ku, a Ha puc. 4 (I) - fopoxKa KadeHns Ha
HAPY>KHOM KONblie MpU 0CeBON Harpyske.

ECAM MMEeeT MecTo HeCOOCHOCTb MeXAY BHYTPEHHUM
V1 H3PY>KHbIM KONbLI@MK, TO NPUNOXKEHNE PIAN3NLHON
Harpy3Kku BbI3blB3eT NOsBNEHNE A0POXKEK KaueHNs
Ha HaPY>KHOM KOAblie, K3k NOK333HOo Ha puc. 4 (m).
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[ToBpexaeHne NOAWNMHMKOB
M npoduaakTMyeckme MeponpuaTus

ObblYHO, eCnM NOALWMNMHUKM KaYeHUs 3KCNIyaTUPYOTCH NPaBUIbHO, OHW [OCTUIalOT
CBOEro MPOrHO3MpPYyeMOro yCTasoCTHOro cpoka ciyxbbl. OgHaKo, 4acTo NOALWNMHUKN
BbIXOAAT U3 CTPOSl NpeXAEeBPEMEHHO B pe3ysibTaTe owWmnboK, KOTOPbIX MOXKHO HbINo
nsbexatb. B oTnnune ot yctanocTHoro paspyLleHus, NnpexxaeBpeMeHHoe pa3pyLueHme
BbI3BaHO OLIMOOYHBIM MOHTaXO0M, HecoblofeHneM NpaBu aKcnayaTaLmy,
He[0CTaTOYHON CMA3KOMN, MPOHNKHOBEHNEM NHOPOLHOIO BELLECTBA MW MOBbILLEHHbIM

TenJioBbloeneHneM.

Hanpumep, 0fIHOM 13 NPUYNH NPeXAeBPeMeHHOro
BbIXOA1@ 13 CTPOS 9BNFETCA CKON Ha KPOMKE, KOTOPbIN
MOXET MOABMTLCS BCAEACTBME HeJOCTATOUHOM
CMa3KM, NCMONb30BAHNA HEMOAXOASLLETO
CMa30YHOT0 MaTepMana, HecoBepLIEHHON CUCTeMbI
CMa3KM, MPOHUKHOBEHNS MHOPOAHOTO BeLeCTBa,
OLUMOKM NPU MOHTAXe MOALWMNMHMKAE, Ype3MepHbIX
OTKNOHEHU HOPMbI BaN3 WAV BCAeACTBME
KOMOVHALWV NepeyncieHHblX hakTopoB.

ECAW Ha NaHHbIA MOMEHT U3BECTHbI BCE YCI0BUS, TO
nyTem 1U3yyeHns Npupoabl HEMONAAKN N BO3MOXHbIX
NPUYMH ee BO3HUKHOBEHMS MOTYT 6biTb MPUHATI
COOTBETCTBYIOLLME NPOPUNAKTAYECKIE MEPbI

KaK A0, TaK ¥ Nocne NOAOMOK, BHE33BMCHMOCTY

0T 0CO6EHHOCTEeN NPUMEHEHNS, YCNOBWIA PAbOTbI

1 YCNOBUIA OKPY>KatoLLiel cpefibl. YAauHble
NpoGUNAKTNYeCKe Mepbl CHU3AT AW NPeAoTBPATAT
MOBTOPHOE BO3HWKHOBEHME MOAOOHbLIX HEMONJA0K.

CTpaHunubl 19-41 copepXaT npumepbl MOBPexXAeHNi
NOALUNTMHMKOB 1 MEepbl MO VX NPeA0TBPALLEHNIO.
O6paulanTech 3a CNPaBKOM K 3TUM Pa3aenam, ecm
HeoOX0AMMO ONpefeTb NPUYUHY HenoNanok.
Kpome TOro, B kKauecTse CNpaBoYHOro PYKOBOACTBA
ANS ObICTPOr0 03HAKOMNEHNS MOXeT 0Ka3aTbCs
NoNe3HON TabnnLa ANArHOCTUKY NOALLUTHIKOB

B [pUNoXeHun.
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YcTanocTtHoe oTc/lanBaHune

YCTanoCTHoe 0TCN3VBaHIe NPeACTaBnaeT cobom
0TK3NbIBaHVE MeIKMX YaCTULL MATepUana
MOALUMMHMK OT TN3AKON NOBEPXHOCTY CNeAoB
BPALLEHUA VM INeMEHTOB KaYeHUs B peynbTate
ABNEHNS YCTANOCTI MPU K3UEHNM, B CBA3M C YeM
BO3HMKAIOT YHACTKM C LUEPOXOBATOM

11 KPYNHO3EPHNCTON CTPYKTYPOII NOBEPXHOCTU.

?» YpesmepHas Harpyska

Y HekaueCTBeHHbIN MOHTaX (HECOOCHOCTb)

> MrHOoBeHHas Harpy3ka

> TPOHVKHOBEHWE MHOPOAHBIX YaCTuL,
NPOHVKHOBEHME BOAbI

» HeaoCTaTouHas CMaska, HecooTBeTCTBY LN
CMA304HbIN MaTepuan

¥ HenpaBWnbHbIN 3330p B NOALNMHVIKE

?» HecooTBeTCTBYHOLLAS TOUHOCTb 06PABOTKI
NOBEPXHOCTM BANA NN KOPNYCa, HepaBHOMEPHAA
XKeCTKOCTb KOpMyca, 60NbLLIOV 13TVb Bana

Y Pa3BUTME PXKaBUMHbI, CNe[l0B A3BEHHO KOPPO3WK,
Pa3MasbiBaHMe, BbIGONHbI (6pUHENNPOBaHME)

Y TlepecmoTpeThb YCoBYst 3KCMYaTaLnm
NOALWMMHVIK3 U NPOBEPUTH PEXKVM Harpy3Ku

) YCOBEPLIEHCTBOBATL TEXHONOMK0 MOHTAX3

Y YAYULWWTG YINOTHEHNE, He A0NYCKaTh KOppO3um
BO BpeMs MpocTost

Y JICMoNb308aTh CMAa304HbIN MaTep1an
C NOAXOAALLEN BA3KOCTHIO, YNYULLINTH CNOCO6
CMa3Km

) TIpOBepUTHL TOYHOCTH 06PAGOTKM MOBEPXHOCTEN
B3Na 11 KOPNYCa

) [1pOBEpUTL BHYTPEHHUI 3330p MOALUINMHYIKA

®oto 1.1
Netanb:

KayeHuna

MpuunHa: HenoCTaToyHas CMaska BCIeACTBUE NOM3AaHNS 0XNaXAaHoLLeN

KNAKOCTK B NOALUNMHWK

®ot0 1.3
NeTanb:

wary Wapykos

NpnumHa: Bbi6OWHbI B Pe3yNbTaTE YA3PHON HATPY3KM NPy MOHT3XKE

BHYyTpeHHee KONbLO PaANanbHO-YMNOPHOro LUAPVKOBOTO NOALLMMHIKA
CMMNTOM: YCT3NO0CTHOE OTCNAVBAHME Ha NON0BMHE NOBEPXHOCTV LOPOXKKN

BHYTpeHHee KONbLO PafiianbHOTo WapuKoBOro NOAWNIMHMKA
CMMNTOM: YCTAaNoCTHOE OTC/13NBaHVe (1e0B BPaLLEeHs, CO0TBETCTBYIOLLee

®ot0 1.2
NeTanb:

BHyTpeHHee KONbLO PaAanbHO-yNopHOro L3PMKOBOTO NOALIMMHIKA
CUMATOM: YCTanoCTHOE OTCNaMBaHYIE MO AMAroHaNN BAONL (0B BpaLLeHs

MpUumnHa: HecoocHOCTb MeXAY BaNOM 1 KOpNYCcom B pesynbTate

®orto 1.4
NeTansb:

HenpasMNbHOr0 MOHTAXa

BHyTpeHHee KONbLO paAnanbHO-YMNOPHOTO LWAPVKOBOTO NOALLMMHIKA
CMMNTOM: YCTAaNoCTHOE OTC/I3NBAHVe (1e[0B BPaLLeHs, CO0TBETCTBYOLLee

Lary Wapykos

MpuunHa: BbI6OMHbI B pesynerare yaapHoM Harpyskun 8 HeNnoABMXHOM COCTOAHMN
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YcTanocTHoOe oTclanBaHue

®ot0 1.5 ®ot0 1.6

fetanb:  HapyxHoe Konblo ¢ Gpoto 1.4 Detanb:  LWapukn ¢ dhoto 1.4

CMMNTOM: YCTANOCTHOE OTCNAVIBAHME NMOBEPXHOCTN CNefi0B BPALLeHNs, umnTom: YCTanoCTHoe 0TCNanBaHVe NOBEPXHOCTY WAPUKa
COOTBETCTBYIOLLeE LWary WapyKos MpnunHa: BbIGOVHLI B pe3ynbTate YAAPHOM HArPy3K/ B HEMOLABYKHOM COCTOAHII

NpNuMHa: BbIGOMHBI B pe3ynbTate YAapHON HArpy3Ki B HEMOABIKHOM COCTOSHYIM

®oto 1.7 ®ot0 1.8
NeTanb:  BHyTpeHHee KONbLIO NOAWMMHYIKA KaueHns co chepuyeckrmim Netanb:  HapyxHoe Konblo ¢ Gpoto 1.7

PONUKaMK CMMNTOM: YCTANOCTHOE 0TCNAVBaHMe TONbKO OAHOTO C1ed BpaLLeHns
CMMATOM: YCTaNOCTHOE OTCNAVBaHVE TONbKO OAHOTO CNeAd BpaLeHus no Bcelt nepudepnn

no Bcelt nepudepnn MpuunHa: Ype3mepHas 0CeBas Harpyska

NpnumHa: YpesmepHasi 0ceBas Harpyska

®ot0 1.9 ®ort0 1.10

Detanb:  BHyTpeHHee KONbLIO NOAWNMHIKA KadeHnsi co chepuieckmim feTtanb:  PONVIKW LMNVHAPUYECKOTO PONMKOBOTO NOALLMMHIKA
PONUKAMK umnToMm: [IpexaeBpemMeHHoe YCTaNoCTHOe 0TCNaNBaHMe B OCEBOM

CMMNTOM: YCTaNOCTHOE OTCNAVBaHMe TONBKO OAHOIO PAAA C1eA08 BPALLeHNA HaMNpPaBeHNM NOBEPXHOCTY PONVIKA

MpuunHa: HenoCTaTOYHAA CMa3Ka MpyymHa: LlapanuHbl, BbI3BAHHbIE HEMPABUIbHLIM MOHTAXKOM



BbikpalwmBaHue

TYCKNbIE MW MYTHbIE NATHA HA NOBEPXHOCTH
BMECTe C He3HAUYMTeNbHBIM OOLLMM V3HOCOM.

/13 TaKMX TYCKNbIX Y4ACTKOB Pa3BUBALOTCA
MUKPOTPELLMHbI MO HAMPABNEHNIO BrAYOb KObLA,
Ha FY6UHY 5-10 MKM. ManeHbKe 4acTuLibl
MaTepuana, OTAeNAACh, BbI3bIBAIOT B PA3/INYHbIX
MeCTax BTOPUYHOE YCTANOCTHOE BLIKPALLVBAHME.

> HenoAXoASLWLMIA CMa304HbIN MaTepran

Y MonanaHye VHOPOAHbIX YaCTHL, B CM330YHbIN
matepuan

Y lllepox0BaTas NOBEPXHOCTb BCNeACTBME
HeA0CTaTOUHON CM33KM

Y [Llepox0BaTOCTb NMOBEPXHOCTH COMPSXKEHHbIX
ABVKYLMXCS YacTen

Y BbI6paTh NOAXOASLLMIA CMA30UHbBIN MaTepyan

Y YAYYLNTE MEX3HW3M YNNOTHEHNS

Y YAYYLWNTE KayecTBo 06paboTKM NOBEpPXHOCTY
COMPSIXXEHHbIX ABVXKYLLIMXCA YacTel

®orto 2.1 ®ot0 2.2

[eTanb:  BHyTpeHHee KONbLO MOAWMMHUKA KaueHus o chepruyeckumm Detanb:  YsennyeHve npumepa ¢ Goto 2.1
poNviKamu

CMMNTOM: XapakTepHoe BbIKPaLLMBaHYie Kpyrnoi hopmbl No LEeHTpY
NoBEepXHOCTV CNeA0B BpaLLieHNs

MpuunHa: HenoCTaTOYHAA CMA3Ka

®ot0 2.3 ®oto0 2.4

Detanb:  Chepudeckne ponvikn ¢ Goto 2.1

CMMNTOM: XapakTepHoe BbIKPaLLMBaHye Kpyrioi Gopmbl No LEHTPY

MOBEPXHOCTV PONNKOB
MpuunHa: HenoCTaTouHas CMaska

Aetanb:  HapyXHoe KONbLO NOALWMNIMHMKA KaveHns co C¢)€DVNECKMMV]

PONMKAMI

CMMNTOM: BbIKPALWMBAHKE B6AM3M 6YPTUKA C1e0B BPALLEHNS N0 BCei

nepudepunt

MpuunHa: HenoCTaTOYHAA CMA3Ka
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Obpa3oBaHue 3aaMpoB

OZHMM 113 J0BOIbHO Y3CTO BCTPEYAHOLIMXCA BIA0B
npexeBpemMeHHOro 0TKasa NoALMMHUKOB
K3ueHyist 9BNSeTCA 06Pa30BaHMe Ha [J0POXKKaX
KaueHyist 11 NOBEPXHOCTAX TeN KaueHus

JHENHBIX YA3POB. MPOVCXOANT 3T0 SBNEHYe Mpy
Nerknx (He3HauuTeNbHbIX) 3aKNMHVBAHUAX MO
K3KVM-N160 NPYYMH3M Te K3UYeHUs B rHesne
cenapatopa (Hanpumep, CKONbXeHst 113-3a
136bITOYHOTO MM HEA0CTATOUHOIO KONMYECTB
CMa3KV AW HENPaBMNBLHOTO BbIGOPA ee MapKh).

Y Ype3mepHas Harpy3ka, upe3mepHbiii
npefBapUTeNbHbINA HATAT

¥ Hepl0CTaTouHas CMaska

¥ YacTvbl, NONasLUve Ha MOBEPXHOCTb

> HaKNOH BHYTPEHHEr0 1 HapyXHOro Konel,

Y V13rv6 Bana

» HW3Kasg TOUHOCTb 06P36OTKM NOBEPXHOCTEN Bana
1 KOpMy(ca

Y NIpOBEpUTL BENMNUMHY HArPy3KM

> OTperynunpoBaTh NpeBapuUTeNbHbIV HATAT

Y YAYULWNTL CMA30UHbIA MATEPMAN 1 Cnocob CMasku

Y MpoBepuTb TOYHOCTb 06PABOTKM NOBEPXHOCTEN
Ba/1a 1 KOpIyca

®oro 3.1
Netanb:
poNvKamm

CMMNTOM: 33/11Pbl H3 MOBEPXHOCTU GYPTVK3 BHYTPEHHETO KONbLIA
MpuumnHa: TpocKanb3biBaHne pOANKOB BCIEACTBIE PE3KOr0 YCKOPeHUs

11 TOPMOXEHNS

®oto0 3.3
NeTansb:

BHYTpeHHee KoNbLO MOALMMHIK3 KaueHns co chepryeckumm

BHYTPEHHEE KO/bLIO KOHMYECKOrO YOPHOTO PONMKOMOALLNMHIAKA
CMMNTOM: 33/1MIpbl HA NOBEPXHOCTY GYPTUKA BHYTPEHHEr0 KONbLA
MpuUumMHa:  VIHOPOAHbIE YACTULbI CMELLIMBAIOTCA CO CMA304HbIM MATePUANOM

®oro0 3.2
Netanb:

Cdepuyeckne ponviki ¢ Goto 3.1

CumnToM: 3aAVpbl HA KPAK POMKa

®oto0 3.4
NeTansb:

11 PA3PLIBAOT MACAAHYIO MNEHKY NOA BO3/E/CTBUEM UPE3MEPHO]

Harpysku

MpuumHa: poCKaNb3bIBaHNE POAVKOB BCIGACTBIE PE3KOI0 YCKOPEHUs
11 TOPMOXKEHNS

POAVIKN ABYXPAAHOTO LMAMHAPUYECKOTO PONMKONOAWMIHUKA
CUMNTOM: 33/111pbl HA KPaIo PONNKa
MpuunHa: HeaoCTaTOuHAsH CM33K3 U UPe3MEepHast 0CeBas Harpy3Kka



®oto 3.5

NeTanb:  BHyTpeHHee KoNbLo chepruyeckoro ynopHoro ponnKonoALWMNHIKA

CMMNTOM: 334VPaHVe Ha NOBEPXHOCTY BHYTPEHHero KoNbLa

MprumHa: YacTuubl M3HOCA, NONAAIOLLIME H3 MOBEPXHOCTb, 11 Ype3mepHas
0CeBas Harpyska

doro 3.7

Detanb:  Cenapatop pajranbHOro WapUKOBOro NOALIUMHMKA
CMMNTOM: 334VMpbl B 94eiiKax cenapatopa U3 NpeccoBaHHOM CTanu
MpuumHa: [onanaHne VHOPOAHBIX YaCTUL|

®oto0 3.6
NeTtanb:
CumnTom:
MpuunHa:

B0uko06pazHble ponukm ¢ GoTo 3.5

33/vpaHie Ha Kpato ponmKa

YacTuLbl U3HOC3, MOM3AIOLLME H3 MOBEPXHOCTb, W Ype3mepHas
0CeBas Harpyska
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Pa3Ma3biBaHue

Pa3ma3sblBaHne ABNSETCH NOBEPXHOCTHLIM Y BbICOKad CKOPOCTb U HeGONbLLIAS Harpy3ka Y YAyYWNTL NpefBapUTeNbHbIA HATar

D,ed)eKTOM, KOTODbIl;l BO3HVIKAET Npn HaAIMN } Pe3koe yCKopeHme/topmoermg ) YNyulmnTh 3a30p B I'IOALLII/IVI'IHI/IKE .

M3NbIX 33K3NVBAHUI MEXAY 3NEMEHTaMN ¥ HecooTBeTCTBYIOLLMIN CM330UHbINA MaTepran ¥ /cnonb30BaTb CM3304HbIN M3TEPUaN C XOpoLLIel
} [TpOHMKHOBEHVE BOAbI CNOCOOHOCTLIO 06PA30BaHNSA CMA30YHOT0 CNOS

MOALUMMHNKA, BbI3BAHHbIX PA3PLIBOM CNOS
CM33KV 1/ CKoNbxeHrem. 06pa3oBaHue
LLIepox0BaTOCTV Ha NOBEPXHOCTU MPOUCXOAUT
BMecTe C OnnaBneHriemM NoBepxHoOCTY.

Y YAyulwmTh €nocob cmaskn
Y YAYULIUTE MEeXaHN3M Yr0THeHIs

®oto 4.1 ®oto0 4.2
AeTanb:  BHyTpeHHee KONbLO MNOAWWMHMKA KaveHns ¢ UWAVHAPUYECKMI Detanb:  HapyxHoe Konblio ¢ (poTo 4.1

pONUKamMK umnTom: Pa3masbiBaHue no nepuidepyi NoBEPXHOCTU C/1ef10B BPaLLieHNs
CMnToM: Pa3masbiBaHvie Mo nepudepyn NoBepxHOCTY Chefj0B BPaLLeHNs MprumnHa: poCKaNb3bIBaHME PONVKOB BCNEACTBIME U3OLITOYHOMO KONMYECTBa
MpnumnHa: 1pOCKaNb3bIBaHME PONVKOB BCAEACTBIME U3OLITOYHOMO KONMYECTBa MAACTNYHON CMA3KM

MNACTUYHON CMA3KK

®oto 4.3 ®oto 4.4
Netanb:  BHyTpeHHee KONbLIO NOAWMMHYIKA KaueHns co chepuieckumim Netanb:  HapyxHoe KonbLo ¢ (poto 4.3

pONVIKamm cumnToMm: Pa3masblaHue no nepudepuyt NOBEPXHOCTY CAefi0B BpaLlieHus
CumnTom: Pa3masbiBaHue no nepuidepyi NOBEPXHOCTU C1efJ0B BPaLLieHNs MpuunHa: HeaocTaTtouHas CMaska

MpuunHa: HenoCTaTOYHAA CMA3Ka
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®oto 4.5

Netanb:  BHyTpeHHee KONbLIO NOAWNMHYKA KaueHnsi co chepuieckmim
poNMKamu

CMmnToM: YacTryHoe pa3masbiBaHue no nepudepun NoBepxHoCTN A0POXKKY
KayeHns

MpuunHa: HenoCTaTOYHAA CMA3Ka

®oro 4.7

fetanb:  Chepudeckvie ponnkn ¢ Gpoto 4.5

CumnToM: Pa3masbiBaHve B LiIeHTpe NOBepXHOCTY PONKa
MpnynHa: HepoCTaTOYHAA CMA3Ka

®oto 4.6
NeTtanb:
CumnTom:

MpununHa:

HapyxHoe KonbLo ¢ GoTo 4.5

YacTmuHoe pa3masbiaHyie no nepudepun noBepxHOCTY A0POXKKM
KaueHns

HenocTatouHas CMaska
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Ckonbl

(KON NpeAcTaBnseT coboin 06pazoBaHe Y YNap B npoLiecce MOHTaXa ¥ YCOBepLUEHCTBOBATH TEXHONOTMIO MOHTaXa
MEeNKVX YaCTer, KOTopble 0TNaMbIBAOTCA ¥ YpesmepHas Harpyska (ropsuas NocaaKka, 1Cronb3oBaHve

B Pe3y/bTaTe YPE3MEPHOIN HArpy3Ku ?» HebGpesxHoe 06pallieHue, nafeHne NoALLMNHAKA COOTBETCTBYHOLLVX MPMCNOCOBNEHMI)

WAV YAAPHON HArpy3KK, AeCTBYHOLLEN NOKANbHO Y TepecmoTpeTb XxapakTep Harpysku

Y 06ecrneynTb AOCTATOUHbIA Pe3eps 1 06CNYKMBAHVE

Ha 4aCTb Yyrna ponuka nnm 6\/DTI/IKa KONbLUa 6ypTl/IKOB NOAWMIHIKOB

C JOPOXKKOW KayeHus.

®oto 5.1 ®oto0 5.2

[eTanb:  BHyTpeHHee KONbLO ABYXPSAHOTO LNVHAPAYECKOro [eTanb:  BHyTpeHHee KONbLO KOHWYeCKoro ponnKonoALIMIHIK
PONVKONOALIMNHWKA umnTom: CKON Ha OYPTVIKE KOHMYeCKOi NOBEepXHOCTM

cumnTom: CKanbiBaHue B LieHTpe 6ypThKa MpuunHa: CnnbHoe YA3pHoe BO3AeiCTBIe B NpoLiecce MOHTAXa

MpuumnHa: YpesmepHas Harpyska B NpoLiecce MOHTaxa

®ot0 5.3 ®ort0 5.4

[letanb:  BHyTpeHHee KonbLO Chepruueckoro ynopHoro poAMKONOAWMNHIKS [letanb:  HapyxHOe KONbLO P3AMANLHOTO PONMKONOALIMIHNKA
umnTom: (KON Ha 60NbLIOM BYpTVIKe C UrONbYATLIMI PONVKIMM

MpuumHa: MHOTOKP3THO NOBTOPAIOLIAACS HArPY3Ka umnTom: CKON Ha BYPTVKe H3PYXHOTO KOMbLA

MpuumMHa: HaKNOH PONVKOB BCAEACTBUE Ype3mepHoit Harpy3kn (Mronbyatble
PONVIKM MEIOT BONBLLYIO ANHY B CPABHEHNV C AMAMETPOM.
pn Ype3mepHom NN HepaBHOMEPHOW Harpyske ponunkn
HAKNOHAOTCA 11 0Ka3bIBIIOT AdBNEHMe Ha GYpTUKK.)
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TpelwnHbl

TpeLyHbl Ha KONbLE € AOPOXKKON KayeHust

11 H3 3NeMeHTax KaueHus.

Mpono/keHme SKCNAyaTaumumn NoALLNIHIKA

B TAKOM COCTOSHUM NMPUBOAMT K elile 60NbLIMM
TPeLLMHAM 11 PaCcKON3M.

¥ T10C3AKa € Ype3MEpPHbIM H3TITOM

) Ype3nepHas Harpy3ka, YAapHash Harpyska

) PasBiTvie YCT3NOCTHOMO BbIKPALLMBAHNSA

) TennogblfeneHie 1 NCTpaiie, BbI3BaHHbIE
KOHTaKTOM MeXAy AeTansMU 11 JOPOXKKON KaueHis

Y TennoBblnenetvie BUeACTBIE MON3y4ecT

> Manblit Yron KOHYCHOCTI BaN3

Y HeUMNMHAPUYHOCTb Bana

) BanisiHie hacky KonbLa NOAWNMHYIKA BCIEACTBUE
60NBLLIOTO P3ANYC3 33KPYTNEHKst YUaCTKa BaNa

> YCTpaHUTb BAMAHME (QacKku

> TIpoBepUTL PeXNM Harpy3Kku

) YCOBEPLUEHCTBOBATb TEXHONOTMIO MOHTAXa

¥ /Icnonb308aThb COOTBETCTBYIOLLYIO (HOpPMY
NOC3/I04HON NOBEPXHOCT BaNa

®oto0 6.1 ®oT0 6.2
DeTanb:  HapyXHoe KoNbLO ABYXPSAHOTO UMAUHAPUYECKOrO DeTanb:
PONVKOMOALWMMHMKA vmnTom:
cumnTom: Tepmnyeckue TpeLLyHbI Ha 60KOBO MOBEPXHOCTV HAPYXKHOMO KONbLIA MpuunHa:
MpnunHa: [oBbILLEeHHOe TennoBbIAeNeHe BCAeACTBIE KOHTAKTHOIO
CKONbXEHNS MeXAY CONpS>KeHHbIMU AETANSMI W NOBEPXHOCTBLO
HAPY>XHOT0 KONbLA
®ot0 6.3 doto0 6.4
NeTanb:  HapyXXHOe KONbLO ABYXPSAHOTO LMAUHAPUYECKOrO Netanb:
PONVKOMOALWMMHMKA
CUMNTOM: TpeLvHbl, HaNPaBNeHHble HaPYXY B 0CEBOM 11 NepudepuinHom vmnTom:
HanpaBNeHyaxX 0T 04ara pa3BUTUS YCTANOCTHOTO BbIKP3LUMBAHUS MpuunHa:
Ha NOBEPXHOCTW CNe/I0B BPALLeHMs!
MpUuMHA: YCTAaNoCTHOe BLIKPALLMBAHUE, Pa3BMBLIeECs 3TPeLLUHbI BCAeACTBYE

YABPHOr0 BO3/eiCTBNS

PONWIK KOHWYECKOro YNopHOro pon1KonoALWNIHIKE
Tepmmnyeckme TpeLlHbl Ha TOPLEeBOIN NMOBEPXHOCTV PONVIKA
Tennosblaenexrie BCNeACTBME CKONbXeHNS N0 6YpTIKY
BHYTPEHHEr0 KO/bLia B YCNIOBKAX MNOXON CMA3KM

KarsiLLieecs Hapy>KHOe KONbLO 1BYXPAAHONO LIMAMHAPUYECKOTO
POMVIKOMOALMIHIKA (BPALLEHIE HAPYKHOO KOMbLI)
TpelLLnHbI Ha HAPYXKHOM NOBEPXHOCTH

TNOCKNI M3HOC 11 TENNOBbIAENEHNe BCAEACTBUE OTCYTCTBUSA
BPALLIEHNS HAPYXXHOTO KONbLIA
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TpelwnHbl

®oto0 6.5

DeTanb:  [10BEPXHOCTb CNe/J0B BPALLEHNS HAPYKHOTO KoNbLa ¢ GoTo 6.4

CMMNTOM: TpELLMHA HAPYXKHOM NOBEPXHOCTW, 06Pa30BABLLAACS HA JOPOXKE
KaueHus

®oto0 6.7
Detanb:  [lonepeyHblil pa3pe3 BHYTPEHHEro KoNbLUa ¢ pa3nomom ¢ GoTo 6.6
cumnTom: Ouar pasBuTUS paspyLieHns HAXOAUTCA HenocpeaCTBEHHO

N0/l MOBEPXHOCTHIO CN1efi08 BPALLEHUS

®oT0 6.6

[eTanb:  BHyTpeHHee KONbLO MOALWMMHUKA KaueHus o chepruyeckumm
poNVKamm

CMMNTOM: TpellHbl B OCEBOM HANPaBNEHWM H3 NOBEPXHOCTV CNefJ0B BPaLLIeHMs

MpuunHa: bonbluvie NOCAA0UHbBIE HANPSXKEeHUs BCAeACTBYe nepenaja
TeMNepaTyp MeX/y BaNOM 11 BHYTPEHHUM KONbLOM

®oT0 6.8
[eTanb:  POAVK NOALIMNHIKA KaYeHns co chepuueckimmn ponmkamm
CMmnToM: TpeLLMHbl B 0CEBOM HANPaBNEHWN Ha NOBEPXHOCTW KaueHusl



[ToBpexaeHne cenapaTopa

> ToBpex/aeHns cenapartopa BKAKYALT B ce6
nedopmaL/n Cenapatopa, pasnom 1 U3HoC

? Pa3nom nepemblyek cenapatopa

Y [lebopmaling 60KOBOV NOBEPXHOCT

Y /I3HOC NOBEPXHOCTY AveeK

Y 13HOC HanpaBAstoLLiei NoBepxXHOCTH

» HekaueCTBeHHbIN MOHTaX (HEeCOOCHOCTb
NOAWMNMHIKA)

» HebpexHoe o6pallieHne

> BONbLLIASA MTHOBEHHAs HArpy3Kka

Y Y\apHas Harpy3Ka v CunbHble BUGpaLmum

Y YpesmepHasi CKOpoCTb BpaLLieHs, pe3koe
YCKOpEeHWe v TopMOXeH/e

?» HeloCTaTouHas cMa3ka

? MoBblILEeHMe TemnepaTypsl

Y TIpoBepUTL TEXHONOMNMIO MOHTAX3

) MpoBepUTL TeMMepaTypy, BPaLLEHUe N Pexmm
Harpy3ku

 CHM3UTb BMOpaUUK

> Mopo6paTh TN Cenapatopa

Y BbI6PaTh CNOCOG CMA3KM 11 CMA30UHbI MaTepyian

®ot0 7.1

®ot0 7.2

Jletans:

Cenaparop pafranbHoro Wapykosoro NOAWMMHUKA

CMMNTOM: Pa3pyllieHne ayeek Cenapatopa 13 LUTaMNOBAHHON CTann

®o107.3

[letans:

CenapaTop PaANaNbHO-YNOPHOro WapuKoBOro NOALWNIMHUKA

CMMNTOM: Pa3pyLUeHre CenapaTtopa 13 BbICOKONPOYHOM NATyHN,

MOAIBEPrHYTOr0 MeXaHN4eckol 06paboTke

Netanb:  Cenapartop pafnanbHO-yNopHOro LApUKOBOIO MOAWNMHYIKA

mnTom: Paspyluenrie nepemblyek a4eek YyryHHoro cenapatopa,
NOABEPTHYTOr0 MexaH4eckoin 06paboTke

NpuunHa: Paspyluatolliee BO3AENCTBIE HArPY3KN Ha CenapaTop BCAeACTBIe
HECOOCHOCTV NPU COOPKE MeX/Y BHYTPEHHM V1 HaPY>KHbIM KONbLIAMI

®ot0 7.4
fetanb:  (enapatop KOHNYECKOro PONKOBOr0 NOALWMMHIKA
CMMNTOM: PaspylleHye nepembluek cenaparopa v3 LTaMNoBaHHOM CTanu
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[ToBpexaeHne cenapartopa

®ot107.5

fetanb:  Cenapartop pajiraNbHO-YNOPHOrO WAPUKOBOIO NOALIMIHIKA
cvumnTom: [lechopmaliys cenapartopa v3 WTaMNOBaHHON CTanu
MpuunHa: YapHaa Harpyska BCAeACTBME HEOPeXHOro 06palleHa

®oto0 7.7

Detanb:  Cenapartop UMAMHAPUYECKOTO POAVKOBOTO MOALINMHUKA

vmntom: [ledopmaLns 1 M3HOC Cenapatopa 13 BbICOKOMPOUHOM NaTyHM,
NoAABEPrHYTOr0 MexaHnyeckorn o6paboTke

30

®oT0 7.6

fetanb:  Cenapartop UMAMHAPUYECKOTO PONMKOBOTO MOALLNMHUKA

cumnTom: [ledopmanins 60KOBOV MOBEPXHOCTY CenapaTopa 13 BbICOKOMPOUHON
NATYHW, NOABEPrHYTON MEXaHNYecKon 06paboTke

MpuunHa: CnnbHoe YAapHOe BO3AeNCTBYE B NPoLlecce MOHTaXa

®oT107.8

Netanb:  Cenapartop PafnanbHO-YNOPHOro LAPUKOBOIO NOAWMNMHYIKA

rmnTom:  CTyNeHYaTblil N3HOC HA HAPYXKHOM NOBEPXHOCTV 1 MOBEPXHOCTY
S4eeK CenapaTtopa 13 BbICOKONPOUHOM NaTyHY, NOABEPIHYTOr0
MexaHuyeckon 06paboTke



BoiwepbnneaHue

Ecnv iHOpOAHbIe YaCTWLbI NOM3A3IOT B 30HY Y IHOPOAiHbIe YACTULIbI, HANpUMep MeTananyeckue ? TpoMbITb KOpNyC

KOHTAKTa KayeHus, NPOMCXOANT BbiliepbnviBanme 4aCTMUbl, NONAAIOT Ha PABbOUYIO NOBEPXHOCTH > YNYULINTE MEX3HM3M YNNOTHEHMS

Ha NOBEPXHOCTU CNe/I0B BPALLEHNS WNM MOBEPXHOCTU | ¥ Ype3mepHad Harpyska Y NpohnNLTPOBATL CMA304HOE MACN0
3/1eMeHTOB KaueHus. Bblliepbansarme moxer Y YnapHoe BO3/eNCTBYe B MpoLiecce ? YCOBEpLIEHCTBOBATh TEXHONOIVIIO MOHTaXa
BCTPEYATHCS Ha NOBEPXHOCTV B COOTBETCTBUM C LIArOM TPAHCTIOPTVPOBKY AW MOHTAXa 11 MeTO/y 06CNYKMB3HS

371eMEHTOB KaueHWs B CNy4ae YAapHOM Harpy3Ky
B MPOLIeCCe MOHTaXa (BbIGOVHbI BprHeNns).

®orto 8.1 dorto 8.2

NeTanb:  BHyTpeHHee KONbLO ABYXPSAHOIO KOHUYECKOro Netanb:  HapyXHOe KONbLO ABYXPSAAHOTO KOHNYECKOTO PONMKOMOALLMMHIKS
PONVKOMOALWIMMHMKA CMMNTOM: BMATVHbI H3 MOBEPXHOCTV CefJ0B BPaLLEHNS

CumnTom: MaToBas NoBepXHOCTb CNe/l0B BPALLeHUs MpnunHa: VIHOpPOAHbIe YaCTWLbI MONAA3IOT HA Paboyyto NOBEPXHOCTL

NpnumHa: IHOPOAHbIE YACTVILLI MOM3A3IOT Ha PABGOUYI0 MOBEPXHOCTL

®oto 8.3 doto 8.4

feTanb:  BHyTpeHHee KONbLO KOHNYeCKOro ponnKONOALLMIHIKA fetanb:  boukoo6pasHble ponukm ¢ hoto 8.3

umnTom: ManeHbkue n 6onbLIe BMATUHbBI MO BCeil NOBEPXHOCTV AOPOXKKN umnTom: ManeHbkue v 60NbLIMe BMATUHBI H3 NOBEPXHOCTU PONMKA
KaueHmns MpnunHa: VIHOPOAHbIe HaCTWLbI NON3A3HT HA Paboyyto NOBEPXHOCTL

MpuumHa:  VIHOPOAHbIE Y3CTULILI NONAAAIOT HA PAGOUYIO NOBEPXHOCTH
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nOBerHOCTHOG BblKpallnBaHUE

MOBEPXHOCTL TN KaYeHNs /M NOBEepXHOCTe!
NIOPOXKEK KAUEHMS NMEeT MATOBbIN LBET 11 H3 HIX ABNALTCA NPEANOUTATENbHbIM

VIMEHOTCA AMKU (NYHKM) OT MHOPOAHbIX Ten.

> HepoCTaTouHas CMa3ka

Y VIHOPOAHbIE Y3CTULIbI, HAMPUEBLIM 3arycTUTeNem Y YAYULWNTL MEX3HW3M YMNOTHEHMS

Y TwarensbHo OTd)W\bTPOBaTb CMa304HOEe Macno

Y KOHTaKT ¢ aTmocdepHoii BNaron » /IcNoNb30BaTh NOAXOAALMIA CMA30UHbIN

matepuan

®ot0 9.1
NeTansb:
vmnTom:

MpuumHa:

HapyXHoe KONbLo NOBOPOTHOr0 NOALIMMNHAKA
[T0BEPXHOCTHOE BLIKPALLMBAHWE HA NOBEPXHOCTU OPOXKKN
KaveHna

PXKaBUMHA B HIXKHE YaCTV BMATWH

®o70 9.2

Detanb:  LWapuk ¢ hoto 9.1

mnToMm: [10BEPXHOCTHOE BBIKPALLIMBAHME HA NOBEPXHOCTU SNeMeHTa
KaveHns



N3HOC

/3HOC NpeacTaBngeT cobor nospexaeHne ¥ TPOHVIKHOBEHME VHOPOAHbBIX YaCTUL| Y YNYYWUTL MEXaHN3M YNAOTHEeHUS
MOBEPXHOCTV BCNEACTBYE TPEHUS CKONbXKEHNA ? Pa3BuUTVIE PXKABUMHBI V1 INEKTPOXMMNYECKON Y QUNCTTL Kopryc
Ha NOBEPXHOCTU CNeA0B BPALLIEHNS, SNeMeHTOB KOppo3nn Y TWaTenbHo oTGUNLTPOBATL CM330UHOE MACN0
K3YeHws, Kpasa ponmnKa, MoBepxHOCTH 6YPTHIKa, > HepocTaTouHas CmMaska Y MpoBEepUTH CMA30UHbIV MATEPVan 1 CNocob
fueek Cenapatopa 1 T.A. > CKONbXeHve B pe3ynbTate HepaBHOMEPHOro CM33KN
NBVKEHNS 3NeMeHTOB KayeHus » He A0MYCKaTb HECOOCHOCTb
®ot0 10.1 ®ot0 10.2
feTanb:  BHyTpeHHee KONbLO MOALMMHUKE KaueHUs C UMNVHAPUYeCKAMN Detanb:  HapyxHoe KonbLO NOALUMNHMKA KauyeHUs co chepryecknmm
PONUKaMK PONMKAMK
CMMNTOM: MHOXECTBEHHbIe CNefibl A3B8eHHOM KOPPO3UM B pesynbTaTte CMMNATOM: VI3HOC MMeeT BONHOO6PA3HYLO MK BOTHYTO-BbINYKAYIO CTPYKTYPY
3NEKTPOXMMUYECKON KOPPO3MU 1 BONHOOOPA3HBI M3HOC HA Ha HArpy>XeHHOI CTOPOHe MOBePXHOCTY CNefl0B BpalleHns
NOBEepXHOCTY CNefl0B BpaLleHns MpunumnHa: onaaaHye MHOPOAHbIX YACTUL NPY LIMKAUYECKNX BUOPALMAX
MpYYMHA: INeKTPOXMMNYeCKad Koppo3na B HEMOABVKHOM COCTOSHNN
®ot0 10.3 ®ot0 10.4
feTtanb:  BHyTpeHHee KONbLO ABYXPAAHOIO KOHNYECKOro Detanb:  boukoo6PasHble ponnkm ¢ hoto 10.3
PONMKOMOALLMMHMKA mmnTom: CTYNeHYaThid M3HOC HA TOPLLEBO NMOBEPXHOCTV TONOBKM PONNIK3
mmnToM: OPeTTVHI-V3HOC C1e/i0B BPALLEHNA U CTYNEeHYaTbIN N3HOC MprYmnHa: PasBUTME NCTVPAHMA B pe3y/ibTaTe Ype3mMepHON Harpy3Kku
Ha NOBEPXHOCTI BYPTUKA B HernoABVKHOM COCTOAHNN

MpuumnHa: P33suTne UCTUPAHUA B PE3YNbLTATE YPe3MEPHON Harpy3Ku
B HEMOABVXHOM COCTOSIHMN
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NcTupaHue

VI3HOC NPOVICXOANT BCAEACTBIE NEPUOANYECKOro
CKOTIbXEHVS MEX/1Y ABYMS NOBEPXHOCTAMU.
VICTVpaie BO3HIKAET Ha NOBEPXHOCTY NOCAAKK,
a TaKXKe Ha NOBEPXHOCTU KOHTAKTA MeXAy
NIOPOXKKOV K3YEeHIst U S71eMEHT3MM K3UeHst.
OPeTTUHI-KOppo3us (NCTUpPaHKe) sBnsieTcs
ANbTEPHATUBHLIM TEPMIHOM ANS ONMCAHNIS]

KPAaCHOBATO-KOPNYHEBBLIX MW YePHbIX YacThL M3HOCA.

> HepocTaTouHas CMaska
Y BUGpPaLMv Manor amnanTyabl
Y He\0CTaTOUHbIMA HATAM NOC3AKN

» /Icnonb30BaTb NOAXOAALLMIA CMA304HbIN
matepuan

Y MpUMeHNTb NpeBapUTENbHbINA HATAT

Y MpoBepuThb NOCAAKY C HATArOM

Y HaHecT oW CMa3ouHoro marepuana
Ha NMOBEPXHOCTb NOC3AKN

®oto 11.1

Netanb:

CumnTom: VICTMpaHMe Ha NoBepXHOCTN 0TBEPCTUA
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MpuymHa: Brbpaummn

®oto 11.3
NeTanb:
PONUKOMOALLMMHNKA

BHYTpeHHee KoNbLIO P3AN3NLHOTO WAPUKOBOTO NOAWMMHIKA

Hapy>XHoe KoNbLOo ABYXPAAHOTO LMANHAPUYECKOro

CMNTOM: VICTMPaHMe Ha NOBEPXHOCTU CN\efl0B BPALLEHNS C NHTEPBANOM,

COOTBETCTBYHOLMM LWary ponnkos

®oto 11.2
Netanb:

CumnTom:

MpuunHa:

BHyTpeHHee KONbLO PaAVanbHO-yMNOPHOrO WAapUKoBOro
NOALIMMHMKA

3HauMTeNbHOe UCTVPaHVIe Mo BCet neprudepuyt NoBepxXHOCTY
0TBepCTvA

Mocanka ¢ He\OCTATOUHBIM HATATOM



JloxkHoe bpuHennnpoBaHue

MoA06HO Pa3NMNUYHBLIM TUNAM UCTUP3HUS,

NOXHOe OPUHEeNNMPOBaHWE NpeACTaBnfeT

€060/ 06pa30BaHVE BbIOOVH, VIMEHOLLIVX
CXOACTBO C BMSATVIH3MM BPUHENNS, U NPOMCXOANT
BC/Ne/ICTBME WM3HOC3, BbI3B3HHOMO BUGPALMSMM

1 KONe6aHUAMY B TOUKAX KOHTAKTa MeXAY
3NeMeHTaMM KaueHns 1 AOPOXKKO KayeHns.

» Kone6aHus v BNOPALMV HENOABVKHOTO
NOALUMMHMKE, HaNpUmep, B Neprosa
TPAHCMOPTUPOBKN

Y Kone6aTtenbHoe ABVKEHME ¢ MaNoi amnanTyaon

» HepoCTaTouHas CMaska

Y 06eperaTb Ban v KOpMyc BO Bpems
TPAHCMNOPTUPOBKM

» TPaHCNOPTMPOBATH MOALLMIHWKIA C OTALNBHO
YNAKOBAHHBIMY BHYTPEHHVM V1 HAPY>XHbIM
KONbLaMN

Y YMEHbLUMTL BUGPALIMM C NOMOLLbHO
NpeABaPUTeNbHOM0 HATAra

Y ICNoNb308aTh NOAXOALLLNIA CM330UHbIA MaTepran

®oto 12.1

[leTanb:  BHyTpeHHee KONbLO P3ANaNbHOTO LWAPUKOBOTO NOAWMMHIKA
rmnTom: J10XHOe 6PUHENVPOBAHME HA AOPOXKKE KaueHNs
NpnumHa: BnEPaUMN OT BHELLHEro VICTOYHMKA B HEMOABVKHOM COCTOSHUM

®ot0 12.3

Aetanb:  HapyXHoe KONbLO YNOPHOro NOAWWMHMKA KaveHns

€0 chepnyecknmn ponnKamm

CMmnToM: J10)KHOEe BPVHeNMPOBAHYEe NMOBEPXHOCTN CNeJ0B BPALLEHNS,

COO0TBETCTBYHOLLee Wwary wapnkos

®oto 12.2

®ot0 12.4

fetanb:  HapyxHoe KonbLo ¢ ®oTo 12.1
CumnTom: JI0KHOe 6pUHeNPOBAHIE HA AOPOXKKe KaYeHNs
MpnunHa: B16paLMm OT BHELLHero UCTOYHIKA B HEMOABVXKHOM COCTOSHIN

Aetanb:  PONWKM UMAVMHAPWUYECKOTO PONMKOBOTO MOALWNIMHMKA

vmnToMm: J10kKHOe 6PUHENNVPOBAHYE H3 NOBEPXHOCTU PONMK]

MprymnHa: LMKnnyeckas BuobpaLmns ¢ Manbim yrnom oCUMNNgUmnm

MpyYnHa: BrbPaLMK OT BHELHero MCTOYHKKA B HEMOABMXKHOM COCTOAHNN
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[Ton3syyecTb

Mon3y4ecTb NpeAcTaBnseT coboi asnexme, npu
KOTOPOM VIMEET MeCTo OTHOCUTE/IbHOE CKONbXEHIe
H3 MOBEPXHOCTSX MOCAAKN 1, B CBS3N C 3TUM,
BO3HMK3ET 3330p Ha MOC3A0YHbIX MOBEPXHOCTAX.
MON3yuecTb NPYBOAMT K FNSHLIEBATOMY BHELIHEMY
BMAY NOBEPXHOCTH, MHOMAA C 06p330BaHEM
33AMPOB VN V3HOCOM.

> HeA\0CTaTOUHbIN HATST WM NOC3AKA C 3330POM
Y Hef0CTaToO4YHOe YNNOTHEHIE CANbHIIK3

? [lpoBepUTL HATA NOCAAKM, He A0MYCKaTb BPALLEH/S
¥ CcNpasnTb YNAOTHEHNE CanbHIKA
¥ /lccnenoBaTh TOYHOCTL 06PpabOTKM BaNa 1 KOPMyca
> (030aTb HATAr B 0CEBOM H3NpaBeHNM
Y YNOTHWTL 6OKOBYHO MOBEPXHOCTL CNef10B BPALLIEHVS
Y TIpUMeHNTL Knew AN NoBepXHOCTU NOC3AKM
Y HaHecTVn cnoii cMasouHoro Matepuana
Ha NMOBEPXHOCTb MOCAAKY

®oto 13.1 ®oto 13.2

DeTanb:  BHyTpeHHee KoNbLO NOAWNMHUKA KaueHus o chepruyeckumm [eTanb:  HapyXHOe KONbLO NOALINMHKKA KauyeHns co chepuyecknmm
poNnvKamm poNVKamm

cumnTom: [1oN3yYecTb, CONPOBOXKAAEMAs 06pa30BaHeM 33ANpOB cumnTom: [MoN3yyectb no Bceil neprdepun Hapy>KHOV NOBEPXHOCTU

Ha NOBEPXHOCTN 0TBEPCTMA
MpuunHa: 10CalKka € HeLOCTATOYHbIM HATATOM

36

MpuumHa: 0CaAKa ¢ 3330poM MEXAY H3PYXHbIM KOAbLOM 1 KOPMYCOM



CxBaTbIiBaHue

Ecnv npoucxoanT peskuil neperpes 8 npoliecce
BPALLEHMS, NOALUNMHVK M3MEHAeT LBeT.
Nlanee, cnefibl BPaLLEHNS, 3nNemeHTbl Kayenis
11 CENapaTop Pa3MsryatoTcs, ONNaBNSOTCA

1 peopmmpytoTcs.

> Hep0CTaTOuHAs CMa3ka

> Ype3mepHast Harpy3Ka (4pe3mepHbiil
npeABapUTeNbHBIN HATAT)

? Ype3mepHas 4acToTa BpaLleHus

> Ype3mepHO Manblii BHYTPEeHHNI 3330p

Y MonanaHye BoAbl U MHOPOAHBIX YacTuL|

» HW3Kas TOYHOCTb M3rOTOBNEHNS BaNa W KOPMYCa, » MpoBepuTb TOYHOCTb 06PABOTKYM BaNA U KOpMyCa
YpesmepHbI 13rvb Bana

Y Jlccnen08aTh CMA30uHbIi MaTepuan 1 crnocob cmaski
) Ellle pa3 NpoBepuTL NPUIrOAHOCTL BLIGPAHHOTO TMN3
NOAWMMHIK3
Y lccnen0BaTh Npef\BapnTesibHbli HaTsr, 3330p
B MOAWMNMHIAKE 1 NOCAAKY
Y YAYULIUTE MEXaHN3M YINIOTHEHKS

Y YCOBEpLIEHCTBOBATb TEXHONOMK) MOHTAX3

®oto 14.1

Netanb:  BHyTpeHHee KONbLIO NOALWMMHYKA KaueHns co chepryeckmim
PONVIKamMM

CumnToM: [10pOXKKa K3UeHMs M3MEeHNNa LBeT 1 OMNaBuNack. YacTnubl
113HALIMBAHMS CenapaTopa NpUAMNAN K A0POXKKe KayeHns

MpuunHa: HepocTatouHas cmaska

®oto 14.2

fetanb:  boukoo6pasHble ponukm ¢ hoto 14.1

CMMNTOM: VI3MeHeHve LiBeTa 1 ONNaBAeHVe NOBEPXHOCTH KaUYeHnsl PONMKa,
3Aresns YacTuL, U3HaLLIMB3HNS CenapaTopa

MpuunHa: HeaocTatouHas cmaska

®oto 14.3

NeTanb:  BHyTpeHHee KONbLO PaANanbHO-YNOPHOro WApKKOBOrO NOALWMMHIKA

umnToMm: VI3meHeHue LBeTa CNefjoB BPaLLeHVs, OnnasneHre Ha VHTepeane,
COOTBETCTBYHOLLIEM LUAry LApUKoB

MpnunHa: YpesmepHblii NpeABapUTeNbHBIA HATAT

®oto 14.4

NeTtanb:  HapyxHoe KonbLo ¢ GoTo 14.3

CMMATOM: VI3MeHeHVie LiBeTa Cef0B BPALLEeHNS, OMNaBAEHVe HA MHTepBane,
COOTBETCTBYIOLLEM LLAry LLAPUKOB

MpuunHa: Ype3mepHbIn NpeABapUTeNbHbIN HATAT

®oto 14.5

Detanb:  LUapukn 1 cenapatop ¢ Goto 14.3

CumnTom: Cenapatop ONNABKNCH, WAPVKK N3MEHUAN LBET 11 ONN3BUANCL
MpnunHa: YpesmepHblii NpeABapUTeNbHBIA HATAT
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KOppO3VI‘F| oT BO3,£I,€VICTBVIF| AJIEKTPUNHECKOTIO TOKA

Korpia yepe3 NOAWMMHYK NPOXOANT 3NeKTPUYECKMI TOK, NPOUCXOAAT
LlyroBOW Npobow 1 ropeHine TOHKOro C104 CMa3Ky B TOUKaX KOHTaKTa
MEXAY AOPOXKKOV N 3neMeHTamMm KayeHUs. TOUYKM KOHTAKTa NOKNbHO
ONNABNIOTCH, B Pe3Y/bTaTe Yero NosBAAOTCA yroobpasHble KaHasKy,
KOTOPbIEe 33METHbI HEBOOPY>KEHHbIM FN330M. P11 yBEANYEHNN ITUX
KaHaBOK 06HapyX/BaAOTCA KpaTeponofobHble yraybneruns, Kotopble
YKa3bIB3OT HA NNaBNeHMe 0T UCKPeHUS.

Y JNeKTpUYECKast PasHOCTb NOTEHLMANO0B MEX/AY
BHYTPEHHVIM 1 H3PYXKHBIM KONbLIAMM
Y Pa3HOCTb 3NeKTpUYeCKNX NOTEeHLMaNos

¥ [POeKTVPOBaThL 3NeKTpuyeckie
Lienm TakMm 06pasom, Ytobel He
NONYCTNTL NPOTeKaHUs ToKa vepe3

NOALINNHMK
) V13011p0oBaTh NOAWNMHNK

BbICOKOW Y3CTOTbI, CreHeprpoBaHHble
VNHCTPYMEHTOM VAN NOANOXKKON,
PACMONOXKEHHOM PAAOM C NOALINMHUKOM

®oto 15.1
[eTanb:  BHyTpeHHee KONbLO KOHNYeCKoro ponnKonoALIMIHIKS
CumnTom: [10N0COBON XapaKTep KOpPPO3nn Ha NOBEPXHOCTV CNeA0B BPaLLeH/s

®orto 15.3

feTtanb:  BHyTpeHHee KONbLO NOALMMHIKA KaYeHNSA C UMAMHAPUYECKAMA

PONUKAMK

CMMNTOM: XapaKTepHbIl MONOCOBON CNefy INeKTPOXMMUYECKOW KOPPO3uK,
CONPOBOXAAEMbIN CNefJlaMi 13BeHHON KOPPO3KM Ha MOBEPXHOCTH

Cnenos BpaleHna

®orto 15.5
feTtanb:  BHyTpeHHee KONbLO LLAPUKOBOr0 MOALLMMHIKA
cumnTom: PedneHre Ha NoBepXHOCTV CNeA0B BPaLLeHNs
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®oto0 15.2
Detanb:  boukoo6pasHble ponwkn ¢ hoto 15.1
CumnTom: [1010COBOVI XapaKTep KOpPPO3/Y HA NOBEPXHOCTV POSMKA

®oto 15.4

Netanb:  LLUApUKM paaransHoOro Wapukosoro NOALIUIHAKA

CMNTOM: DNeKTPOXMMUYEeCKas KOPpOo3na NprAaeT Tem Hbl LBeT Bcen
NOBEPXHOCTW LIAPVKOB

®oro 15.6
feTtanb:  HapyXHee KONbLO LLIAPUKOBOr0 NOALLMMHMKA
cumnTom: PedneHne Ha NoBepxXHOCTY CNefoB BpalleHs (BbICOKOM YaCcToTbl)



P>xaBUYMHa 1 KOppo3uns

PXXaBuvHa v Koppo3us NOALMMHAKOB
NPeACTaBNAOT COO0M NATHA HA NMOBEPXHOCTAX
Koneu 1 3NeMeHTOB Ka4yeHnda 1 moryt
BCTPeYaTbCa C MHTEPBANOM,
COOTBETCTBYHOLLMM Lary snemeHTos
K3YeHVa Ha KONbLAX UAmn no Bcew
NoBepxXHOCTY NOALUNMHNKG.

? KOHTAKT C arpeccuBHbIM ra3om Unv BOAOV

¥ HecooTBETCTBYIOLLMI CMA30UHbI/ MaTepran

> 06pa30BaHMe Kanenb BOAbI B pe3ynbTate KOHAEHCALM BNArK

Y BbICOKag TeMNePaTypa W BbICOKASH BNAXKHOCTb B HENOABVXHOM
COCTOSAHUM

¥ IN0X3s NPOGUNIKTNYECK3s aHTKOPPO3MOHHAS 06paboTKa
B8 Nepyog TPAHCMOPTUPOBKY

» HenpasunbHble YCNOBIS XpaHeH!s

} HenpasnnbHoe 06CNYXVBaH1e

Y YAYULIMTE MeXaHM3M YNNOTHEeHVS
¥ VccnenoBarth Cnocob CMaskm
Y BbINOAHSTL 3HTVIKOPPO3VOHHYIO 06PaBOTKY
B NepyoA NpocTost
> YNYYWKTb YCNO0BYIS XPAHEHMS
Y M0BbICUTL YPOBEHb 06CNYKIBAHNA NOALUMMHMKOB

®oto 16.1 ®oT0 16.2
feTanb:  HapyXHOe KONbLO NOALMMHMKA KaYeHNs ¢ LUAMHAPUYECKMM fetanb:  HapyXHOe KONbLO NOBOPOTHOIO NOALIMMHMKA
PONVIKaMM CMMNTOM: PXX3BUMHA HA MOBEPXHOCTY CNefj0B BPALLEHNS, COOTBETCTBYIOLAS

CUMNTOM: PXXaBuMHA Ha NnoBepxHoCTn 6\/DTVIKa ¥ N0BEPXHOCTN AOPOXKN

KayeHund

Lary Wapykos

NpUYnHa: KOHAEHCALWS BNAIY B HEMOABVKHOM COCTOSHMN NOALINMHYKA

MpuunHa: HenoCTaTOUHAA CMA3KA B pe3y/ibTaTe NPOHNKHOBEHWA BOAbI

®ot0 16.3 ®ot0 16.4
Netanb:  BHyTpeHHee KONbLIO NOALWMIMHIKA KaueHns co chepuieckmim Netanb:  PonKN chepnyeckoro ponmKonoaLMNHIKa
PONUKAMK CmmnToM: KpaTepoo6pa3Has pXKaBurHa Ha MOBEPXHOCTU KOHTAKT3 KaUeHWs.

CMMNTOM: PXKaBYMHA HA NOBEPXHOCTV CNeA0B BPaLLIeHNs, COOTBETCTBYIOLLAs

L3ry pon1kos

Pa3pyLUeHHbI KOppo3Wen y4acTok

MpuunHa: KoHAeHcaumns BNary B Nepuos XpaHeHms

MpuymnHa: [onafnaHve BOALI B CMA304HbIA MATepUan
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HedekTbl, BbI3BaHHbIE MOHTaX0M

L1apanyiHbl B BIAE NPAMbIX NIVHIAA H3 NOBEPXHOCTI » HaKkNOH BHYTPEHHEro 1 Hapy>kHOro Konel| Bo Bpemsl Y /Icnonb308aTh COOTBETCTBYHOLLYHO OMPABKY

NIOPOXEK KaUeHUs AV 3NeMeHTOB KaueHns, MOHTaXa W 1EMOHTaXa 11 CeLyansHble nprcrnocobneHms

06P330BaBLUNECS B NEPUOL MOHT3X3 Y YAapHas Harpy3ka B0 Bpemst MOHTaXa Y 1136eraThb yAaPHOM HArpy3KIA, NCNONb30BATHL
VIV IEMOHTAX3 OMPECCOBOYHYH) MALLIMHY

VNN NeMOHT3Ka NOALMNHNKA.
} BbIPaBHMBATL CMEXXHbIE AeTaN BO BpeMsd MOHTaXa

®ot0 171 ®ot0 17.2

feTtanb:  BHyTpeHHee KONbLO NOALMMHIKA KaYeHNA C UMAMHAPUYECKAMA feTtanb:  HapyXHOe KONbLO ABYXPAAHOTO UMAMHAPUYECKOTO
PONUKAMK PONMKOMOALLMMHMKA

mmnTom: LlapanyHbl B 0CEBOM HAMNPaBAEHUN HA NOBEPXHOCTU AOPOXKKM umnTom: LlapanyHbl B 0CEBOM HAMNPaBAEHNN HA NOBEPXHOCTU AOPOXKKM
KayeHns KayeHns C MIHTePBaNOM, COOTBETCTBYHOLLIMM LAy PONVKOB

MpVYMHA: HAKNOH BHYTPEHHErO W HAPY>KHOT0 Ko/lel} BO BpemMs MOHTaXa MpYYMHA: HAKNOH BHYTPEHHErO ¥ HaPY>KHOT0 KoMlel} BO BpemMs MOHT3Xa

®ot1017.3

[eTanb:  POAWIKM UMAVHAPWYECKOTO POIMKOBOIO MOALWMIHMKA
CumnTom: LlapanuHbl B 0CEBOM HAMPABAEHWM HA NOBEPXHOCTY POSINKA
MpUYnHA: HaKNOH BHYTPEHHEro 1 Hapy»KHOro Konel BO BpeMsA MOHTaXa
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3mMeHeHne LBETA

V13mMeHeHue LiBeTa Cenapatopa, 31eMeHToB ?» HepnocTtatoyHas cmaska ¥ YAYYLWWTL CNOCO6 CMA3KM
KaueHust 1 Cnef\0B BPALLEeHNsa NPonCXoanT » MacngHag NpoTpasa BUIeACTBIE peaKLmn
B pe3y/ibTaTe peakLiui CMa3ouHOro Matepriana CM3304HOr0 MaTepuana

)
11 MaTepuana 3NemeHToB NoAWNNHIAKA Npy Bbicokast Temneparypa

BbICOKOW TemnepaType.

®orto 18.1 ®orto 18.2

DeTtanb:  BHyTpeHHee KONbLO PafinanbHO-YNOPHOTO LWAPKKOBOI0 DeTtanb:  BHyTpeHHee KONbLO 4-X TOHeYHOr0 YNopHOro LWaprKoBOro
NOALUMMHMKS NOALLMMHMK]

Cumntom: CnHeBaToe UK GroNeToBoe K3MeHeHMe LBeTa NoBepxXHOCTH Cumntom: CnHeBaToe UK GroNeToBoe K3MeHeHMe LBeTa NoBepXHOCTH
CNef10B BpalLeHns CNefl0B BpalLeHns

MpnymnHa: TennosblAeNeHrie BCeACTBMNe HeAOCTaTOYHON CMA3KN MprymnHa: TennosblAeNeHrie BCeACTBMNe HeAOCTaTOYHON CMA3KN
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[TpnnoxeHne:
Tabnunua oMarHoCTUKN NOALWUNHNKOB

-

. YcTanoctHoe
BbIKpaLLUVBaHNe

N

OTCcnaviBaHne

w0

06pa3oBaHMe
33/p0OB

=

Pa3masblBaHmne

v

CKoNbI

(=)}

. TpeLuHb

~

rospex/aeHne
cenapatopa

oo

. BbllLlepbnmeanme

el

. MoBepxHoCTHOE
BbIKpalLIVBaHNe

10. Vi3HOC

11. Mctnpanve

12. NoxHoe
6pVHeNPOBaHVe

13. Monzyuects

14. CxBaTbIBaHMe

15. Koppo3wa npu
BO3/AENCTBIV SneK-
TPMYECKoro ToKa

16. PXaBuvHa
1 KOppo3¥a

17. NletdekTbl,
BbI3BaHHbIE
MOHTAXOM

18. V3MeHenme Lgeta

NIOPOKK3 KayeHus, NoBepxXHOCTL
PO/MKA

NI0POXKK3 KaYeHus, NoBepxXHOCTb
PONMKA

Hapy>kHasi noBepxHOCTL
NOALWNNHYKA (KOHTAKT KayeHus)

TopLeBas NoBepXHOCTL Kpast
PO/K3, NOBEPXHOCTH GYPTUKA

* ConpsikeHHble
ABVXYLLMECS YacT

HanpaBNAoLLAsA NOBEPXHOCTH
CernapaTopa, NoBepXHOCTL Aueek
Cenaparopa

JlOpOXKKa KaueHws, NoBepxHOCTb
pOAMKa

BYpTUK CNefoB BpaLleHus,
3N1eMeHTbI KaueHus

Cnefbl BP3LLEHNS, SNeMeHTbI
KaueHus

M0BEPXHOCTb GYPTIK3, NOBEPXHOCTH
Kpast POAKA, HaNPaBAAAHOLLI3s MOBEPXHOCTh
Cenapatopa (TepMuyeckiie TpeLLyHbI)

[ledopmauns, (pasnom)

/13HoC

[I0POXK3 KaUeHs, NOBEPXHOCTb POSMKA,
(MHOrOYMCNEHHbIE MeNKIie BbIGOVHbI)

[l0pOXKa KaueHws (4aCTHLIbI M3HALLMBaHNS
H3 VIHTEPBANe, COOTBETCTBYHOLLEM LTy
371eMeHTOB KaueHus)

NIOpOXK3 K3yeHisl, NOBEPXHOCTL
PO/MKa
N10pOXK3 KayeHsl, oBepXHOCTL

PO/MK3, NOBEPXHOCTH GYPTUKA.
MOBEPXHOCTb KPasi PO/MKA

[10pOXKa KayeHisl, MOBEPXHOCTL
PONNK3

Hapy>kHas NOBEPXHOCTL MOALLMIHIKS
/1 N0BEPXHOCTb 0TBEPCTUA
(KOHTaKT ¢ Kopnycom v Banom)

[I0POKK3 KaYeHus, NoBepxHOCTb
PO/MKA

[loBepXHOCTb NOCasKN

JIOpOXKKa KayeHWs, SnemeHT
KayeHua, cenapatop

[l0pOXKa KayeH/is, NoBEPXHOCTb
PONNKa

NIOPOXKKA K3YeHNs, dNemMeHT
KaueHsl, cenaparop

NI0POKK3 KaueHus, NoBepxXHOCTb
PONMKA

JJOpOXKKa KaueHws, SnemeHT
KaueHwsl, cenapartop

“N0C3/Ka € 3330pom

“INeKTpUYECTBO, NPoXoAdLLee
yepes NemeHT KaueHns
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3ameuyaHme: 313 Ta6/MLA He ABNgeTC /ICHEePbIBAOLLMM PYKOBOACTBOM. B Hel COAePXKaTCa TONbKO OCHOBHbIE BCTPEYAKOLLMECS MOBPEXACHS, MPUYMHLI 1 NOKANM3ALMN NOBPEXAEHNI.
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MOTION & CONTROL"

0dwucbl npopax NSK - EBpona, bamkHui Boctok n Adpuka

LleHTpanbHas,
BoctouHaa EBpona u CHI
NSK Polska Sp. z 0.0.
Warsaw Branch

Ul. Migdatowa 4/73

02-796 Warszawa

Tel. +48 22 64515 25

Fax +48 22 64515 29
info-pl@nsk.com

BAvXKHUI BocToK

NSK Bearings Gulf Trading Co.
JAFZA View 19, Floor 24 Office 2/3
Jebel Ali Downtown,

PO Box 262163

Dubai, UAE

Tel. +971(0) 4 804 8202

Fax +971(0) 4 884 7227
info-me@nsk.com

Bennko6putanuns

NSK UK LTD.

Northern Road, Newark
Nottinghamshire NG24 2JF
Tel. +44 (0) 1636 605123
Fax +44 (0) 1636 643276
info-uk@nsk.com

lepmanua, Asctpus,
Llisenuapusa, beHnnokc
NSK Deutschland GmbH
Harkortstral3e 15

40880 Ratingen

Tel. +49 (0) 2102 4810

Fax +49 (0) 2102 4812290
info-de@nsk.com

Ncnanua

NSK Spain, S.A.

(C/ Tarragona, 161 Cuerpo Bajo
22 Planta, 08014 Barcelona
Tel. +34 93 2892763

Fax +34 93 4335776
info-es@nsk.com

Utanunsa

NSK Italia S.p.A.

Via Garibaldi, 215
20024 Garbagnate
Milanese (MI)

Tel. +39 02 995 191
Fax +39 02 990 25 778
info-it@nsk.com

Poccus

NSK Polska Sp. 7 0.0.

Russian Branch

Office 1703, Bldg 29,

18" Line of Vasilievskiy Ostrov,
Saint-Petersburg, 199178

Tel. +7 812 3325071

Fax +7 812 3325072
info-ru@nsk.com

CKaHanHaBua

NSK Europe Norwegian Branch NUF
@stre Kuller@d 5

N-3241 Sandefjord

Tel. +47 3329 3160

Fax +47 3342 9002
info-n@nsk.com

MoceTuTe Haw Be6-cailT: www.nskeurope.ru

Global NSK: www.nsk.com

Typuns

NSK Rulmanlan Orta Dodu Tic. Ltd. Sti
19 Mayis Mah. Atatirk Cad.

Ulya Engin is Merkezi No: 68/3 Kat. 6
PK.: 34736 - Kozyatagi - istanbul

Tel. +90 216 4777111

Fax +90 216 4777174
turkey@nsk.com

OpaHuua

NSK France S.A.S.
Quartier de I'Europe

2, rue Georges Guynemer
78283 Guyancourt Cedex
Tel. +33 (0) 130573939
Fax +33 (0) 130570001
info-fr@nsk.com

H0XHO-AdprKaHcKas Pecny6nnka
NSK South Africa (Pty) Ltd.

27 Galaxy Avenue

Linbro Business Park

Sandton 2146

Tel. +27 (011) 458 3600

Fax +27 (011) 458 3608
nsk-sa@nsk.com
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