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Kartanor 007.P

OAO “MM3” He HeceT topUaNYECKo
OTBETCTBEHHOCTU 32 BO3MOXHblE
orneyaTtkm W OWUGKW, CBSI3aHHblE C
n3aaHuem karasnora.

@ O npeanpustun
m—  —

MpepucnoBue

O npeanpuaTumn

OAO «MuHCcKuIA noaLWMMHUKO-
Bbll 3aBOA» - OOMH U3 KPYMNHen-
LWMX MPOU3BOAMTENEN POSIUKO-
BbIX CpepnyeCcKmX NoaLnMHUKOB
N paboTaeT Ha MUPOBOM PbIHKE
yxe 6onee 60 ner.

[pounsBoacTBeHHasa nporpam-
Ma MI3 Bknio4aeT ponukosble
chepnyeckme noAWMUMHUKN
anametpom ot 25 go 980 mm un
Becom ot 200r. 7o 880 kr.

Bbicokuin ypoBeHb nepcoHana
1 TEXHOMOrMm no3eonsiet obecne-
YmBaTb BbIMYCK MNOALUMMHMUKOB MO
MeXAYHapoAHbIM CcTaHZapTam
ISO. TloaTtBepxaeHnem 3aTOMy
cnyxaT noflydeHHble 3aBOAOM
cepTudukatbl COOTBETCTBUSA
1ISO9001.

Bce KOHCTPYKTMBHbIE rpynmbl
M TUNbl MOALUMMHUKOB COOTBE-
TCTBYIOT TpeboBaHMAM MeXayHa-
pPOAOHbIX CTaHOapTOB, B3aMMO3a-
MeHsieMbl C MMMOPTHbIMU
aHanoramm ” SBMASKTCA KOHKY-
PEHTOCMNOCOOHBIMW KaK Ha pbIHKE

ctpaH CHI, Ttak u B ganbHem
3apyobexbe.

MogwwunHmkn ¢ mapkon MIM3
HaxoOaT Bce Oonee LUMPOKOe
npMMeHeHve Yy noTtpebuTtenen,
Jenarwlmx CTaBKy Ha Hagex-
HOCTb 1 1ONTOBEYHOCTb 060pya0-
BaHUs.

OAO «MwuHckuIA nogLWnnHUKO-
Bblli 3aBOA» SIBMSIETCA OAHUM U3
KpYNHENLWNX MNpon3BOAUTENEN
noawunHuko B CHIC u unmeet
Oornee 4eM MNOMNyBEKOBOW OMbIT
akcnnyataymMum nNOALMUMHUKOB
cobCTBEHHOrO NPON3BOACTBA.

Cuctema mMeHepXMeHTa
kavyecTtBa MI13 ceptucuympona-
Ha Ha COOTBETCTBME MeEXAyHa-
poaHbiM ctaHaapTam MCO 9001.

Bce TexHu4eckme ycnosus Ha
NOALUMMHUKNA Ka4YeHWs, U3rota,-
nnBaemble no MNOCT 520-2002,
COOTBETCTBYIOT MEXAYyHapoaHbIM
ctaHgaptamMm UNCO 492 n
MCO 199.
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OcHoBHas nporpamma MIM3. Monxas nporpamma MMN3 @

@ [porpamma TexHu4eckoro nporpecca. Kavectso

&

OcHoBon (6asoi) Hawewn
nporpammbl NMOCTaBKW MOALUMM-
HUKOB $IBNAETCs OCHOBHas
HOMEHKnaTypHas nporpamMma.
KoHcTpykTOp Mnu notpebutens-
aKcnnyaTauMOHHUK MOXeT
nonyuntb uHdoOpmMauuw o
XapakTepucTmkax Hawewn
npoaykuumn, Heobxogumon npu
paspaboTke M 3KcnnyaTauum
NOALWMWNMNHUKOBBLIX Y3NOB U3
Hawero katanora. o cneunanb-
HbIM BONPOCaM 3a KOHCyNbTauu-
AMU MOXHO obOpawartbcs
HenocpeaCcTBEHHO Ha 3aBog.
N3penns, BKNOYEHHble B
OCHOBHY MporpaMmy, Npon3Bo-
OATCS CepusiMn  perynsipHo B

B cnyvasx, koraa noAawwunnHm-
KA U3 OCHOBHOW nporpammbl
yOOBNETBOPSAT MoKynaTens
NnUWb YacTU4yHo nunbo He
nogxogat cosceMm, M3, kak
yHUBEpPCarnbHbIA MPON3BOAMK-
Tenb NOALLMMHUKOB, NOCTaBMsET
n3genust No UHAUBMAYaAnNbHbIM
3akasam. B nx 4ncrno BkItOYEHbI:
WapuKkoBble MNOOLWUMHUKMN,
PONMWKOBbLIE MNOALMUMHUKA C
6oukooOpasHbIMK, LUUNUHAPK-
YECKUMU U KOHUYECKUMMU
ponuvkamu, uronbvaTble Koreu-
Hble, ¢ cenapaTopom unun 6e3
Hero, ¢ O4HMUM KOMnbLIOM, a TaKXe
OeckoneyHble NOALWNMHUKMK,
IWapHUPHbIE MOALWMUMHUKMA,
cBoboaHble geTanu B Buae

3aBUCUMOCTM OT BbISIBNEHHOIO
cnpoca, 4em 1 obecneunBaeTcs
MX NOCTOSAHHAasaA nocTas-
ka.70% vnsgennin MoxeT noctas-
NATbCSA B TEYEHWE OAHOM Heaenm
nocrie ee onnatbl, 25% - B
TeYyeHne Mecsila MU ocTarnbHble
5% - B TeueHne Tpex MecsLieB C
MOMEHTa Mofy4YeHns 3akasa.
OT10 ynpoliaet ang norpedute-
newn nnaHUpoBaHMe 3aKynoK Ha
nobor nepuop, nocTaBky WU
XpaHeHWne NOoAWWUNHUKOB,
MOCKOMbKY MM NpeaocTaBnsiercs
BO3MOXHOCTb MNpuobpeTteHuns
Unu 3akasa u3 Bcen ooLIMPHOM
HOMEHKNaTYypbl.

LLIapUKOB, POMIMKOB U UITIOPONu-
koB. CneLmanbHOe UCNONHEHNe
NOALUMMHUKOB MOXET BKMOYaTh
ocobble TpeboBaHMsA no pagu-
anbHbIM 3a30paM, TO4YHOCTU
BpalleHus, paboyen Temnepa-
Type y3na, arpeccuBHOCTHU
cpenbl, HecTaHAapTHbLIM
nocajgo4yHbIM pa3mMepam,
KpenneHnsa noawWwunHuka Ha
Bany nNocpeacTBOM BTYMOK U Ap.
B nonHyo nporpammy usgenui
MIM3 BxoA4AT wWapuKoBbie
NOOWMMNHUKN C HapPYXHbIM
anametpom ot 22 o 250 mm,
ponukoBble - oT 52 go 980 mwm,
urone4atble - oT 11 go 150 mm,
LWapHUpHble - 0T 47 o 160 mm.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

MI3 npou3BogMT M MocTas-
naer csoboaHble pgeTanu
MOALUNMHUKOB KaYeHUs: Liapukm
anametpoMm oT 5 go 35 wmm,

Mpon3BoaCTBO U KOHCTPYK-
UMM MOALUMIMHMKOB MOCTOSIHHO
coBeplieHcTByeTca. WcnbiTa-
TenbHbIN LEHTP 3aBoda obecne-
ymBaeT naboparTopHble, CTEHOO-
Bble W HaTypHble MCMbITAHUS
NoALWNMHUKOB Ha WX COOTBe-
TCTBUE MEXAYHAPOAHbLIM
ctangaptam (FOCT) wn ap.
THIA. 3T0T kaTanor JOKyMeH-
TanbHO (PMKCUMPYET NOBbILLEHNE
OOCTUTHYTOro KayectBa. Takue

OAO «MwuHCKMIA noaLwnnHU-
KOBbI 3aBO4» MMEET CUCTEMY
MeHegkMeHTa kadectBa (CMK
MI13), cepTncpmumpoBaHHyo Ha
cooTBeTcTBME TpeboBaHUAM
DIN EN I1SO 9001 B HemeLkow
cucTteme akkpegutauum u
TpeboBaHuam CTb MCO 9001 -B
HauMoOHanNbHON cucTeme
cepTucmkaumnn.

B CMK M3 peanusoBaHbl
BCE MPUHLUMbI MEHEIKMEHTA,
YTO NO3BOMSIET co3daTb BCe
HeobxoauMble ycroBust Ang
BblIMycKa KOHKYPEHTOCMNOCOBHOM
npoaykumm un obecnevyeHuns
YOOBMNETBOPEHHOCTUN 3anHTepe-
COBaHHbIX CTOpOH. Paspaborta-
Hbl: lMonuTMka pyKoOBOACTBA,

UMNUHOPUYECKNE PONUKMK
anametpom ot 4,5 go 30 mm,
urroponukn anameTtpom ot 1,5
0o 10 mm.

OCHOBHblE TEXHUYECKMEe Xapak-
TEPUCTUKN MOALUMMHMKOB, Kak
cTatMyeckass M AMHamuyeckas
rpPy30NoAbEMHOCTb, Onpeaerns-
olwmne paboTocnocobHOCTb U
pecypc noALlUMHMKOBOMO Yy3na,
paccyMTaHbl Ha OCHOBaHWUMK
MeXAYHapoaHbIX HOPM U, 4TO
camoe BakHoe, NMOATBEPXKAEHbI
OOWMPHBIMU  UCMBITAHUSAMMN,
NOCTOSAHHO NpoBOoAUMbIMY MIT3.

PykoBoACTBO MO KayecTRy,
okorno 100 ctaH@apTOB OpraHu-
3aumu. Bbicllee pykoBOACTBO
OAO «MI3» ocyuwecTBnser
adeKkTuBHOE ynpasBneHue
CMK M3, noctosiHHO ocyLe-
CTBNSIET MOHUTOPUHT KayecTBa
NpoAyKUMM U NpPOLECCOB,
perynsipHO MpoOBOAUT aHanus
CMK, cBoeBpemMeHHO npegnpu-
HMUMaeT Heobxogumble KOppek-
TUpyoLme, npegynpexaatoLine
1 OEVCTBUS MO ee YryYLLIEHUNIO.

MpoBoantca paboTta no
JanbHerleMy COBEpPLUEHCTBO-
BaHuto CMK M3, noBbilweHMto
ee pe3ynsTaTMBHOCTU 1 apdek-
TUBHOCTH.

@ MPZ
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MonuTuka pykosopctea OAO “MM3” @

Aensasacbe nudepomM 8 rpou3sodcmee posiuKocghepuvyecKkux
nodwurnHukos, MI13 ebinyckaem nodwunHUKkU ka4eHus 0nsi CHIT u cmpaH
OaribHez20 3apybexbsi.

lNMonumuka pykogodcmea OAO «MIl13» HanpasneHa Ha co30aHue
8bICOKOKaQYeCmeeHHOU KOHKypeHmocrnocobHoU npodyKkyuu,
rnoseonsowel obecriequms y0o8/1emM8OpPeHHOCMb nompebumened u
Opyaux 3auHmepecoB8aHHbIX CIMOPOH Ha OCHOB8E BbIMOIHEeHUS UX
mpebosaHull u oxudaHul, Mo8bIWEHUS 3hghekmusHocCmu cucmemsbl
MeHedXMeHmMa opzaHu3ayuu U MoCmpoeHuUs ycmouU4yuebiX
83aUMOOMHOWEHUU CMOPOH:

— T

OcHo8HbIe HanpaeJsieHus desimesibHOCMuU:
1 TocTosiHHOE MmoebiweHue pe3ynsTaTUBHOCTU CUCTEM MEHEMKMEHTa
KayecTBa W O3KOMOrMM Ha OCHOBE BbINOMHEHUA TpeboBaHUM
MeXOyHapoAHblX CTaHAapToB, TpeboBaHMM noTpebutenen u
obsi3aTenbHbIX TpeboBaHUN.
2 CosepweHcmeogaHUe METOOOB TMIaHWPOBaHUA U OpraHu3aumm
npou3soacTea.
3 ObecneveHne pocma npodeccnoHanbHOro MacTepcTBa nepcoHana.
4 PauunoHarnbHoe ucnoJsib3o8aHue pecypcos.
5 YMeHbweHue BpeaHOro BO30ENCTBUSA Ha OKPYXatoLLyto cpeay.
6 Paspabomka v eHedpeHuUe NPOrpecCBHON TEXHUKN, KOHCTPYKLNN U
TEeXHOMormu.
7 YnpaeneHue npoueccamn Kak OpPUEHTMPOBAHHOM Ha noTpebutens
CUCTEMON, TrapaHTUPYKLEN KayeCcTBO BbINOSIHEHUS [OOTOBOPHbIX
0bsa3aTenbCTB.

OTn HanpaBneHusi AOEATeNbHOCTU SABMSKTCA OCHOBOW Ans
nocrtaHoBKwu ueneun B BusHec nnaxe.

lMonumuka doesodumcsi 0o ceedeHusi nepcoHana OAO «MIl13»,
aHanusupyemcsi Ha [MOCMOSIHHYO MNpu200HOCMb U S8/1semcs
AokymeHmom 0nisi pykogodcmea kK delicmeuto, a [eHeparibHbIU dupekmop
Hecém omeemcmeeHHOCMb 3a eé pearnu3ayuio.

B.B.Mox0dxep
28.03.2005

leHepanbHbIn anpektop OAO «MIM3»

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ CepsucHoe obenyxueanie

Llenb koHuenunn pnpmMeHHo-
ro cepsuca MI3 - cBectn k
MUHUMYMY YObITKM MoOTpebuTe-
new 13-3a HesannaHUPOBaHHbIX
npoctoeB obopyaoBaHus,
CBSI3aHHbIX C MpeXaeBpeMEH-
HbIM BbIXO4OM MOALLUMHUKOB U3
cTposi, obecneymTb MOBbILEH-
Hyto paboTocnocobGHOCTb
NOALUMMHUKAM KaXgoro notpe-
outenss u, Tem camblM, MOBbI-
CUTb KOHKYPEHTOCMOCOBHOCTb
Kak BbInyckaemow notpeburte-
nem, Tak u Bbinyckaemon M3

TexHu4eckas aKcnepTmaa MoALWMMHUKOB,
NpoLUeaLNX SKCRIyaTaLmio B yCNOBUSIX
notpebuTenen, ¢ Bblaayei 3aKmyeHnin
0 BO3MOXHbIX MPUYMHaX NOBPEXOEHUIA 1
Mepax Mo UX NpeaoTBpaLLEeHUo.

o
*\“‘“e«v"’a
<ot qe®
PekomeHpauum no ¢
NPEeAsIoKeHNIo
CpeAcTB Ans =
TEXHUYECKOro 5
obcnyxuBaHus &
(npubopbl, z
VIHCTPYMEHTEI, 2
YCTPOWCTBA, z
matepuarnbl o
N TEXHOSOMUN).
C,(;'q‘kth
Hog

3akno4eHne 0 COOTBETCTBUM
TpebyeMbIM yCroBUAM
XpaHeHUs! NOALLIUMHMKOB.

NPOAYKLNN.

CoTpyaHnyecTBo ¢ noTpebu-
TENAMM MO PasfMYHbIM BOMpPO-
caM npumeHeHus1 n obcnyxuea-
HUS, oueHke paboTtocrnocobHoc-
Tn npoaykummn MIM3 paccmaTtpm-
BaeTCsl KaK HeoTbeMIIeMbIN
3N1eMEHT TOBAPHOW NMOSNUTUKMN.

MoTpebuTenn npoaykuum
MI3 moryT BbiOpaTh B COOTBE-
TCTBUM C NoTpebHoCTAMU
HeobXoaMMbI BUA, CEPBUCHbIX
YCNyT.

3amMeHa MMNOPTHbLIX NOALLUMMHUKOB Ha
OTEYECTBEHHbIE aHaAmMOor.

CornacoBaHvie BeOMOCTEN NPUMEHEHNS
M TEXHUYECKMX 3afaHun,

TY Ha pa3paboTky HOBOW NPOAYKLWN.
MpennoxeHwnst no paspabotke un
W3rOTOBMEHWUIO NOALLUMHUKOB

Zpoelr’ noA 3akas.
9607.::6/9
MpoBeaeHne

CEeMUHapOB: O4HbIX
(c noceleHnem) un
3304HbIX (paccelnka
martepuanos)

1. BBOAHBIN KypC -
ans paboTHUKOB
CHabXeHus 1
AUCTPUBBLIOTOPOB.
2. Kypc ans

oW KOHCTPYKTOPOB.
o2 % 3. Kypc ans
MeXaHWKOB.

MPZ

anHahAgQ

PeBusus n
nepekoHcepBaLyus
NOZALUMIMHMKOB.
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Tunbl nopwwnHvkos @

O6wue cBegeHMA O NOALUMIMHUKAX,
BbIOOP U NPUMEHeHne

Tunbl noALWMNHUKOB

MoAawnnHMKK WapukKoBble paauarnbHble

MopLWMNHMKN LLapUKOBbIE
paguanbHble ogHopsigHble (1, 2)

MoAWMNHWKN LIapUKoBble

paguarnbHble 0OaHOPSAHbIE
C KaHaBKOW Ha Hapy»XHOM

konbLe (3)

MoaLWMNHMKN LLapUKOBLIE
paguarnbHble OaHOPSAHbIE
C OQHOW 3aLUMTHOW Lwanbon (4)

MoaWwmNHYKN LapuKoBble
paguanbHble OQHOPSAHbIE
C ABYMS 3aLUUTHBIMU
warnbamu (5)

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ Tvnbi noawwnHNKoB

[MoALwnnHMKM LapnkoBble
paavanbHble ogHOpsSaHbIE
C KaHaBKOW Ha Hapy>XHOM
KOnbLie N OOHOWN 3aLLUTHOMN
wanbown (6)

MoawnnHMKK LIapukoBble
paguanbHble OAHOPSAHbIE
C OHOCTOPOHHUM
ynnoTHeHneM (7)

MopWMNHMKK LWapUKoBEIE
paguvanbHble OOHOPSIAHbIE
C ABYXCTOPOHHUM
ynnotHeHvem (8)

MoaWMNHUKY LWaprKoBble

pagvanbHble OAHOPSAHbIE
C KaHaBKOW Ha HapyXHOM

KOmMbLE U OAHOCTOPOHHMM
ynnotHeHvemMm (9)

MoaLWMnHKK LWapUKoBble
paguanbHble OAHOPSAHbIE
C KaHaBKOW Ha Hapy>XHOM
KonbLie U KaHaBKOW Ans
BBoAa wapukoB (10)

€3 MPZ




Tunbl nopwwnHvkos @

MoALwmnnHUKKN WapukoBble
pagunanbHble ofHOpPsiAHbIE
C ABYCTOPOHHWM YMNIOTHEHNEM
1 cdhepuyecKom NOBEPXHOCTbLIO
Hapy>kHoro konbua (11)
MoALWwmnnHUKKM LWapuKoBble
pagunanbHble OfHOPSAHbIE
C ABYCTOPOHHUM YMNIOTHEHNEM,
cdhepmnyeckor MOBEPXHOCTLIO
12 Hapy>KHOTo KorlbLia U
LecTUrpaHHbIM oTBepcTmem (12)

MoJLWMNHMKN LapUKoBbIE
pagunarnbHble 0OHOPSIAHbIE

C ABYMS 3aLUTHBIMY LLanbamu,
cneyuansHble (13)

[MooWmnnHYKN LLaprKoBble
paavanbHble OOHOPSAHbIE
crneunansHble (14)

14
MoawunnHMKKM WapuKoBble paauarbHble cepuyeckue

MoaLWMNHMKN LLIapUKOBLIE
pagmarnbHble OBYXPSOHbIE C
uunuHgpuyeckum (15) nnm
KOHM4Yeckum (16) otBepcTMEM

10> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

@ Tvnbi noawwnHNKoB

MoAawnnHukm lWwapuKkoBbie pagnanbHO-yNMOpPHbIe

&)

21

MoaWwmnHKKN LIapUKoBble
paguvanbHO-yMnopHble
OOHOPSAAHbIE CO CKOCOM Ha
Hapy>XHOM Korbue (17)

MoaWwmnHKKN LLIapuKoBble
paguanbHo-yrnopHble
OOHOPSIAHbIE CO CbEMHbIMU
konbuamu (18)

MoALMNHKKY LapUKOBbIE
paavanbHO-yrnopHble
OOHOpPSiAHbIE

6e3 BHyTpeHHero kornbua (19)

MoALWMNHKKN LIapUKoBble
paavanbHO-yrnopHble
OOHOPSIAHbIE C Pa3bEMHbIM
BHYTPEHHMM KOMbLIOM

1 TPEXTOYEYHbIM (20)
NMB0 YETBIPEXTOYEUHBIM
KOHTaKToM (21)

€3 MPZ
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Tunbl nopwwnHvkos @

MoALMNHKKY LapUKOBbIe
paavanbHO-yrnopHble
ABYXPSIAHbIE C
pasbeMHbIM BHYTPEHHUM
KonbLoMm (22)

MoALIMMHUKA LLIAPUKOBbIE
paguvanbHO-yMopHble
ABYXpsioHble C
pasbeMHbIM BHYTPEHHUM

KOMbLIOM 1 YNIOTHEHUAMM (23)

MoALWMNHKKN LLapUKoBble
paguanbHO-ynopHble
MHoropsiaHble (24)

[MoawnnHMKN LWapukoBble
pagnanbHO-ynopHble
MHoropsifiHble (25)

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ Tvnbi noawwnHNKoB

MoAawunnHukm LWapuKkoBbie YNOPHO-paauanbHbie

R

wamiin
m=E

28

MogWnnHYKK WaprKoBbIe
yNOpHO-pagmnanbHble
OOHOpPSiAHbIE

C OBYXCTOPOHHUM
ynnotHeHuem (26)

[MogWwmrnHYKN LWaprKoBble
YMOpPHO-paananbHble
MHoropsigHble (27)

MoALMNHKKY LapUKOBbIe
yNopHO-paamnarnbHble
MHoropsiaHble (28)

€3 MPZ




Tunbl nopwwnHvkos @ @ Tvnbi noawwnHNKoB

MoawmnHukn ponukoBble paauanbHbie chepuyeckue
ABYXpsigHble

Hﬁ

MogwnnHMkn ponukoBble
paguanbHble cdepuyeckue
OBYXpAOHbIE C OBYXCTOPOHHUM
ynnotHeHuem (39, 40, 41)

MoawmnnHmnkn ponnkoBble

paavanbHble cdepudeckne
ABYXpSOHbIE C LMITUHAPUYECKUM

oTrBepcTuem (29, 30, 31)

[MogWMnHWKN ponmrKoBbIE
paguanbHble cepuyeckue
OBYXpSOHbIE B
BNOGPOYCTONYMBOM UCMOSNHEHUM

C uunuHgpudeckum (42, 43) n
42 43 H 44

MopWMNHMKN pONMKOBbLIE
pagnanbHble cdhepuyeckme
OBYXPSAAHbBIE C KOHUYECKUM
oTBepcTuem (32, 33, 34)

KOHMYeckum otBepctmem (44)

MoAawunnHUKK pPoOrfinkoBblie paauasnibHble cd)epw-lecme
34 oAHOpsAHbIe

[MoaLWnnHWKN porMKoBbIE
MoAWwmnHMKM ponnKoBbie paguarnbHble cdhepudeckme
paguanbHble cdepuyeckne ogHopsiaHble (45, 46)
OBYXPSIOHbIE CO CTSXXHON
H 45 H 46

BTYynkou (35, 36)

MoawununHNKn PoONiMKoBbI€ pagualibHbie TOpoUuAalibHbie

MopawnnHMkn ponukoBble
pagvanbHble TopouaanbHble
OOHOPSIAHbIE

C nnacTMaccoBbIM (47),
naTtyHHbIM cenapaTtopom (48)
n 6e3 cenapartopa (49)

MoawunnHKN ponmnkoBble
pagnanbHble cdhepuyeckue
OBYXpSiOHbIE C 3aKpenuTerbHON
BTYnkon (37, 38)

£——\
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Tunbl nopwwnHvkos @

MoAWwWNHUKK PONUKOBLIE paauanbHO-yNopHbIe
cchepuyeckue

MoaWwnnHMKK PONmnKoBbIE
paguanbHO-ynopHble
chepudeckne ogHopsioHbIE
(50, 51, 52)

50 51 52

MoAWnUnHNKKN pornukoBbIie YyNOpHO-paguaribHble

ccepuyeckue
nOJJ,LIJI/II'IHI/IKVI ponukoBble
yNOpHO-paanansHble
53 chepuyeckme (53, 54, 55)
8= .
%% 55

MoAWnunHUKN ponukoBbie paauaribHO-yNnopHbile
KOHU4YeckKue

MoJWmMNHMKN pONMKOBbLIE
paavanbHO-yropHble
KOHM4Yeckune ogHopsigHble (56),
C yNopHbIM OOPTOM Ha
Hapy>HOM KonbLie (57)

16> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

@ Tvnbi noawwnHNKoB

[MoOWmMNHYKN pOrMKOBbLIE
paavanbHO-yrNopHble
KOHMYeckne AByxpsigHble (58)

MoAawunHUkKK PoOrfinKoBbI€e paauasnibHble
C KOPOTKMMU UMNMUHAPUNYECKUMMU POorinKamMm

63

[MogwnnHMKN ponukoBble
paguanbHble C KOPOTKUMM
LUMMUHAPUYECKMUN
ponukamun ogHopsigHble 6e3
B6OpPTOB Ha Hapy>XHOM
kombue (59) nnm ¢
0OHOBOPTOBLIM HAPY>XHbIM
KomnbLom (60)

MoALWwmnnHUKN ponukoBbIe
paguvanbHble C KOPOTKUMU
LMMUHAPUYECKUMI POTNTMKaMM
oOHOpsiAHblE C 0OQHOBOPTOBLIM
BHYTPEHHMM KOSbLOM (61) nnn
¢ 6e360pTOBBIM HaPY>KHbIM
KONbLOM 1 OBYMS 3aMOPHbIMU
wanbamu (62)

|_|O,E|UJI/II1HVIKI/I POnuKoBbIEe
paguanbHble C KOPOTKUMM
UUNMHOPUYECKUMUI
porvKamMn OAHOPSIAHbIE
©es konel (63)

€3 MPZ
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66

67

Tunbl nopwwnHvkos @

MogLWMNHUKX ponnKoBbIE
paguanbHble C KOPOTKUMMU
LUUNNHAPUYECKMMU POfMKaMM
OBYXpsioHble 6e3 6opToB

Ha Hapy>XHOM KornbLe (64)

MoAWwnnHUKN ponukoBble
paguanbHble C KOPOTKUMM
LMMUHAPUYECKUMI PONUKaMM
OBYXPSiAHbIE CO ChepUYECKO
MOBEPXHOCTHI0 HAPYKHOTO
KonbLa (65)

MoAWwnnHUKN ponuKoBble
paguvanbHble C KOPOTKUMU
LUINHAPUYECKMMUN POMKaMM
OBYXpsiaHble 6e3 6opTOB Ha
BHYTPEHHEM KOJfbLE,
COBOEHHbIE (66)

MoALWnNHUKN ponuKoBbIe
paguvanbHble C KOPOTKUMU
LUMAMHOPUYECKMUW PONNKamu
ABYXPSAHbIE C ABYXCTOPOHHUM
ynnotHeHneM (67)

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ Tvnbi noawwnHNKoB

MoAwnnHUKN ponuKoBbie paguanbHbie ¢ ANMUHHLIMUY
LMNUHAPUYECKUMM PONUKaMU OOHOPSAAHbIEe

MoAWwnnHMKN ponnKkoBble
paguanbHble C ONTMHHBIMK
LUMAMHOPUYECKMMMW POSTMKaMMU
ofHopsigHble (68)

MoawunnHukm PONMUKOBLIE paauaribHblie Uronbvyartbie

MoawmnnHmnkn POnuKoBbIE
paauarnbHble Uronb4aTblie
OAHOpPAOHbIE C HAPYXXHbIM U
BHYTPEHHUM KOJlbLlaMun

6e3 cenaparopa (69,70)

MogLMNHMKN PONIMKOBbLIE
paguarnbHble urorbHaTtbie
oaHopsiaHble 6e3 BHYTPEHHEro
KomnbLa v cenapatopa (71,72)

-
=
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Tunbl nopwwnHvkos @

MoALmMnHKKN ponunkoBble
paauvanbHble uronbyaTtbie
ofHopsiAHble 6e3 BHYTPEHHEro
KonbLia u cenapartopa,
crneuunaneHble (73)

73
MoawmnHmKN ponmkoBble
paauvarnbHble uronbyatblie
ofHopsigHble 6e3 HapyXHOro
KonbLa u cenapatopa (74)
74

MoAWmnHMKN PorMKoBbIe
paauvanbHble Uronbyatblie
oAHoOpsiAHbIE C
Hapy>XHbIM 1 BHYTPEHHUM
konbuamu (75) nnm 6e3
BHYTPEHHETO KonbLa,

c cenapartopoM (76)

MoawwmnHKKN ponmkoBble
papuarnbHble urons4aTble
ogHopsiaHble 6e3 koney, (77)

S 77
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81

MoaLWMNHMKN pOnMKOBbIE
pagmarnbHble uronbvatble
OByXpsigHble 6e3 korney, (78)

MoALwmnnHMKN ponunkoBble
paavanbHble uronbyartblie
OBYyXpsigHble ¢ Banukom (79)

Ponukun onopHele (80)

MoALMNHMKNM PONMKOBbIE
paauvanbHble Uronbyatblie
ABYXPSiAHbIE

C pasbeMHbIM Hapy>KHbIM
KonbLOM 1 wapukamn (81)

€3 MPZ




Tunbl nopwwnHvkos @ @ Tvnbi noawwnHNKoB

MoALIMMHMKN PONMKOBbIE MoAWnnHUKN ponuKoBble
paauvarnbHble uronb4atblie YMOpHbIE OAMHAPHbIE
KapAaHHble (82) ofHopsiaHble ¢ KoxXyxoMm (87)

=S K

MogwmnnHmkK [MogLWwmnHWKN pornmKoBble
KOMOVHMPOBaHHbIE paguarbHbie YNOpHbIE OANHAPHbIE
crneunanesHble (83) ofHopsiAHbIe
6e3 ogHoro konbLa (88)
s m——
83
no,qI.IJVII'IHVIKVI POMUKOBbLI€ YNOPHbIE MOALIMMHIAKM PONUAKOBbIE

YMOpHbIE OAMHAPHbIE

MoawunnHKN ponmnkoBble ogHopsiaHble crneumanbHble (89)

YMOPHbIE OAUHAPHbLIE
84 opHopsaHbie (84,85,86)

=SS =
=SS =

85 MOALUNMHUKA POSINKOBLIE
YMOPHbIE OAUHAPHbIE
opHopsaHbie 6e3 konel, (90)

ECm———=Jm 9Q
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Tunbl nopwwnHvkos @

MoAWKMNHUKN PONUKOBLIE UronbYaTbie NNockue
NIMHEWHOro nepemMeLLeHns

o MoALWUIHUKA PONUKOBbIE
i uronibYaThle Nockme
JINHEeNHOTro

nepemellexuns (91,92)

91

MoALWMNHMKN LIapHUPHbIE

C OTBEpPCTUSMU

1 KaHaBKkaMu 4111 CMa3ku BO
BHYTPEeHHEM konbue (93)

MopWmMnNHMKK LWapHUPHbIE

C OTBEPCTUSIMU

1 KaHaBKaMM 4111 CMa3Kku BO
BHYTPEHHEM U HAPY>XHOM
Konbuax (94)

MoAWMNHMKN LIapHUPHbIEe

C ogHuUMm (95) mnm

[ABYMs1 pasfioMamu Hapy>HOro
KonbLa, C OTBEPCTUSIMM U
KaHaBkamu A1t CMasku

BO BHYTPEHHeM konbLe (96)

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ Tvnbi noawwnHNKoB

97

98

MoALWMNHYKN LIapHUPHBIE

¢ ogHum (97) unu

ABYMS1 pa3roMamy Hapy>KHOro
KonbLa, C OTBEPCTUSIMU U
KaHaBkamu 4151 CMa3ku BO
BHYTPEHHEM N HapY>XHOM
korbuax (98)

MoALMMHUKA LAaPHUPHBIE
C pa3pesaHHbIM
HapyXHbIM KonbLoM (99)

€3 MPZ




Bbl60p TNa U KOHCTPYKTUBHOIO NUCMOMHEHNA NOALLMMHUKA .

MooWWNHUKN KayvyeHus
KnaccmduumpyoT: No Hanpas-
NeHnt BOCMPUHUMAEMON
Harpy3kM OTHOCUTENbHO OCKU
Bana (pagvanbHble, paguvarnb-
HO-YyNOpPpHbIEe, YMOPHO-
pagvanbHble U YMNOpHbIE);
dopme Ten KaveHus (Luapuko-
Bble, POSIMKOBbIE, UronbyaTble);
yucny pagoB Ten KaveHud
(ogHOpsoHblE, OBYXpsiOHbIE U
T.A4.); CnocoBGHOCTM camoycTa-
HOBKM (CaMOyCTaHaBNMBaKOLLN-
€Csl U HeCaMOyCTaHaBNNBALLM-
€cs) M ApYrMM NpusHakam.

MoapobHasa knaccudmkaums
COLEPXKUTCA B OENCTBYHOLLMX
ctaHpgapTtax. OpgHako 3aTa
Knaccudpmkaumss B onpegeneH-
HOW Mepe HOCUT YCMNOBHbIN
XapakTtep, T. K. MHOTMe TwMbl
NOALLMMNHNKOB MOTYT Y4 OBNETBO-
PATb Pas3fiMYHbIM Lenam.
[MoaTomMy HeT Kakux-nubo
KeCTKUX npaewmn B BbiIbope Tuna
nogwunHuka. Kpome ToOTO,
KOHCTPYKTOPY MaLUMHbI 4acTo
nNpPUXoaUTCA MPUHUMATbL peLue-
HWe B YCITOBUSX B3aWMOMCKITHO-
yawuwmx TpeboBaHun. Tak,
rabaputbel nogwWuMnHMKa no
HapyXXHOMY W BHYTPEHHEMY
anameTpy npuxogamtca uHorga
npUHUMaTb NO JuamMeTpy
OTBEPCTUS KOopryca unv sany.

BenvunHa u HanpaeneHve
Harpysku - peLlarowwmin gakTop
npu BbiGOpe Tunopasmepa
noawmnHuka. Mpyn HebonbLnx
Harpyskax u marnbiX anameTrpax
BanoB Yalle MNPUMEHST
LIapUKOBbIE MOALLNMHWKN, a ANS

OOnbLUMX Harpy3ok M OOnbLUMX
anameTpax BarioB -poSivKOBLIE
NOALUMIMHUKM, T. K. OHM CNOCOGHBI
BOoCNpuMHMUMaTb 6Gonbwyto
Harpyaky npv paBHbIx rabaputax
C LUAPVKOBBLIMUW MOALIMMHUKAMU
1 obnapgatot GonbLLEen XKecTKoc-
Tbto. TONbKO pagunanbHyo
Harpysky BOCMNpWHUMAlOT
uronbyaTble PONMKOMNOALUNMHU-
KW, MOALWMHUKLA C LMIUHOPU-
yecknmmn ponuvkamm 6e3 6opToB
Ha nobom KonbLe 1 Topouaarb-
Hble noawwunHukn. OcTanbHble
paavanbHble NOALUUMHUKA B TON
WA WHOM CTeneHu MoryT
BOCMPUHMMATbL OCEBYK Harpys-
Ky.

Tonbko OCeBYyl Harpysky
BOCMNPUHUMAKT YMNOPHbIE
nogwunnHukn. MogWwWnnHUKN
LIApPUKOBbIE YMOPHbIE OAMHap-
Hble BOCMPUHUMAKT OCEBYH
Harpy3ky OOHOCTOPOHHEro
HanpaBrneHns, a [BOWHblE -
OCEBYH Harpysky, OenCTBylo-
LLLYtO B 0O0OMX HanpaBneHnsX.

Mpn pencTBum KOMOBUHMPO-
BaHHOW Harpysku BblOvpaloT, B
nepBylo odepedb, pagunanbHO-
YMOPHbIE LLIAPUKOBLIE N POSTUKO-
Bble MOALUMMHUKNA C KOHUYECKU-
Mu ponukamu. [lpn aTOoM
BENMM4YMHA OCEBOW Harpysku,
BOCMPUHUMAEMOW NOALINMHU-
KOM 3aBUCUT OT yrna KOHTaKTa.
Mpun yBENMYEHMM yrna KOHTaKTa
B MOALWWUMNHMKE ero ocesas
rPy30Mno4bEMHOCTb MOBbILIAET-
cs

Ecnun oceBas Harpyska
npeBanupyeT Hag paguanbHOMN,

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

uenecoobpa3Ho NPUMEHATb
pagnanbHO-yMopHbIe  LLIAPUKO-
Bbl€ MOALLMMHUKA C YETbIPEXTO-
YeYHbIM KOHTaKTOM USN YMOPHO-
pagunanbHble pPONINKOBbLIE
cpepuyeckue.

MNpn Hann4yMm HeCoOoCHOCTH
Bana W Kopryca, Bbl3BaHHON
TEXHONOMMYECKMMW MOrPeLLHOC-
TAMU UnM Npornéom BanoB noAa
OencTBneM paboumx Harpysok,
npUMeEHAT cdepudyeckme
lWapUKOBbIE W pPOJIMKOBbIE
NOALUMMHUKA UK Topougarb-
Hble mogwunHukn. Kpome Toro,
TopouAanbHble MNOALMMHUKN
CNOCOOHbI KOMMEHCUPOBAaTb
3Ha4YUTENbHbIE OCEBLIE NEpeEMe-
WweHua Bana. [na HeTOYHbIX
y3M0B MHOrga WCMonb3yloT
pagvanbHble WapUKOBbIE
NOALUNMHUKN CO chepmnyecKom
NOBEPXHOCTbI HapPYXHOrO
KonbLa, KOTOpble yCTaHaBnuBa-
0TCS B chepryeckme 0TBepCTuUs
Kopnyca.

Boibop nogwwunHwuka
HeoOXoOAMMO OCYLLECTBNATbL C
y4eTOM BbIWEN3NTOXKEHHbIX
aktopoB. Ho ans 6bicTporo
nogbopa TUMOB MOALIUMHMKOB
MOXHO BOCNOMNb30BaTbCH
Tabnuuen 1, ¢ nomMmouwblo
KOTOpPOM, 3Has YCroBUS Harpy-
XeHusa n TpeboBaHuA 3Kcnnya-
TauMm, MOXHO BblbpaTb Hanbo-
nee NOAXOAALLYI0 KOHCTPYKLMIO
NOALUMMHMKA.

Mpu akcnnyataumu nogLumn-
HMKOB B Yy3nax C BbICOKOW
TemnepaTtypon Heobxogumo
PYKOBOACTBOBATLCS CreayoLwm-
MU NpUHLMNaMM.

TennoBow pexxum NoALWKMHK-

‘ Bbl60p ThNa U KOHCTPYKTUBHOIO UCMNONHEHUA NOALLIMMHNKA

KOBOW oOMnopbl onpegenseTcs
SHEPreTMYecKMMy NoTeEPSMU Ha
TPEHME Ka4YeHUS U CKOMbXEHMS,
COMpOBOXAAKLWMUMNUCA Tenno-
BblAeneHnem B onope, u
TemnepaTypon OKpy>KatoLen
cpenpbl C y4eToM TensnoBbigerne-
HUS CMEXHbIX Y3IOB U arperaTos
MaLLMWHBI.

B pesynbrate noBbILEHUA
TemMnepaTypbl CHUXaeTcs
TBEPAOCTb MOALWMNNHUKOBBIX
cTtanen, npoucxogut gedopma-
UMs OTAEeNnbHbIX geTanewn
NoAWWNHUKA, yMeHblUaeTcs
CPOK CcnyX0bl CMa304YHbIX
MaTepuanoB, MOHWXaeTcs
paboTocnocobHOCTb nacTmac-
COBbIX [eTanen nogwunHmka m
YNSIOTHEHWUN.

TBepaoCTb NOBEPXHOCTEWN
KayeHus1 OLLYTUMO CHWXKaeTcs,
ecnn nx pabovas Temneparypa
t, npubnuxaerca kK Temneparype
OTnycKa Konew, 1 Ten kadeHus t,.
Ycnoene HopMarnbHOW paboTbl
noalwmnHukat,-t > 50°C.

Koropa TemnepaTtypa t,
NOAWWUNHUKOB OObLIYHOTO
NCMOITHEHNS paBHa UNn NpeBbl-
waet 125°C, npoucxoguTt
CHWXEeHMe TBepgocTn paboumx
NOBEPXHOCTEN, KOTOpoOEe
y4YMTbIBAE€TCS BBEAEHUEM B
dopmMyny IKBUBaMEHTHOW
Harpy3kuM TemnepaTypHOro
koacbmumeHTa K;. [na paboThbl
B YCMOBUSIX BbICOKMX Temnepa-
TYpP BbIMyCKaKTCA cneunanbHble
NOALUIMMHMKA C MOBbLILLEHHON
TeMnepaTypon oTnycka.
YcnoBHoe 0003HaYeHWEe Takmx
nogwmnHukos no NOCT 3189-89
CoOepPXnT nHaekc T.

@ MPZ
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Bbl60p TUNAa U KOHCTPYKTUBHOIO NUCMONHEHUA NOALUMMHUKA .

Temnepatypa oTnycka

komey, t,, °C 200 250 300 350 400
[ononHuTenbHoe yCnoBHoe

0603HaveHune T T2 T3 T4 T5
Paboyas Temnepatypa

t,°C 150 200 250 300 350

Ecnn BBegeHne koadpduum-
eHTa K, npuBoaMT K Takomy
MOBbILLEHWNIO 3KBMBAaNeHTHON
Harpysku, npu KoTopom Tpebye-
Mas auHammyeckas rpy3onogb-
€MHOCTb HernpuemsremMo BbiCOKa
(yunTbiBas ObICTPOXOAHOCTb
unn rabapuTtHbole pasmepbl),
MPOEKTVPYIOT CUCTEMY OXFlax-
OeHuns.

Dedopmauna petanen
NOALUMMNHMKA onacHa, ecnn oHa
MPUBOAUT K YMEHbLUEHUO €ero
BHYTPEHHMX 3a30POB 1 U3MEHE-
HMIO NOCaA0YHbIX HaTAroB. Ecnin
Temnepatypa Ha BHYTPEHHEM
KonbLe NOALUUMHMKA BbiLLE, YEM
Ha HapyXHOM, Ons paboTbl B
YCINOBUSAX BbICOKUX TemnepaTyp
PEKOMEHAYIOT MOALUMMHUKNA C
yBENUYEHHbIM 3a30poM. YToObI
n3bexatb pacnpeccoBKMU
NoALUMNHMKa, CnegyeT usrotas-
nvBaTb Barn 1 KOpnyc n3 matepu-
ana c TeM xe KoapduuneHToM
TENMOBOr0 PacLUMpPEHUs, YTO U
nogwWMWNHUKOBaAsA cTanb
(=12-10°K"). Mpun 3HauuTens-
HblX KonebaHusAx TemnepaTtyp
cnenyet wu3beraTb YCTAHOBKMU
NOALLMMHUKOB MO CXeMe «Bpac-
nop». BO3MOXHOCTb 0OCEBOroO
nepemMeLleHns B MnaBatoLLen
onope [JorfKHa npesbllWaTth

MakcuMmanbHoe TennoBoe
yonuHeHne Bana, onpe-
aensiemoe no popmyrne A/= aAtl,
roe Al - TennoBoe yAnMHeHue
Bana, Mu;

At - N3MeHeHVe TemnepaTypbl,
oC;

/- anvHa Bana, Mm.

Ecnn gpedbopmaunn getanen
npu MakcMmarsibHon Temnepa-
Type CTOMb BbICOKM, YTO YBEMNU-
YyeHne 3a30poB Hapywaert
cTabunbHyto paboTy noaLwmnnHu-
KoB npu apyrux paboymnx
pexumax, MOXHO NPUMEHUTb
ynpyroe nogkatve nogwunnHu-
KOB MINNU BBECTU CUCTEMY
OoXnaxxaeHus.

Mpn npoekTmpoBaHuM
nocnegHen cnepyet wsberaTb
pacnpocTpaHEeHHOW OLWKnbKN -
CHUXEHUs1 TemnepaTtypbl Ha
MeHee HarpeTom Korble. Tak,
€CNnu neperpeBaHne BbI3BAHO
BHYTPEHHMM TENJOBbIAENEHNEM
noawWwwnnHUKa, oxna)xaeHue
Koprnyca onopbl BMecCTe C
HapPYXHbIM KOMNbLIOM NOALUMMHK-
Ka MOXeT mpuBECTU K ero
3aKMMHUBAHMIO.

Mpn TemnepaType, nNpeBbI-
watowen +300°C, npumeHaTb
noawmvnHukn u3 crtann LWX15
HeuenecoobpasHo.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

Ona Takmx TemnepaTyp
NMPUMEHSAT MNOAWUMHUKMN,
N3roTOBMEHHbIE U3 TEMNNoCTOn-
KoM cTanu. 3TU MNOALMMHUKN
paboTtaloT npu Temneparype 4o
450-500°C.

Mpwn BbICOKMX TemnepaTypax
paboTy MOQLWMMNHMKOB KadeHus
4yacTo NMMUTUPYET CMa3Ka.
MoTeps cmaskon ee pabounx
CBOWCTB MPUBOAUT K MpexaeB-
peMeHHOMY BbIXO4Y NOALLMMHK-
Ka u3 cTpos.

CHmxeHne pabotocnocob-
HOCTWM CMa304HbIX MaTepuanos
npu MOBbILLEHUN TemnepaTypbl
onpepensiet BbIGOP MX Mapok,
CUCTEMBI UX NOA4adn B NoaLumn-

‘ Bbl60p ThNa U KOHCTPYKTUBHOIO UCMNONHEHUA NOALLIMMHNKA

HWKOBBIN y3er U CPOK 3aMEHbl.
CnepyetT umeTb B BuMAY, 4TO
MoBbILLEHVE TEMMNepaTypbl nna-
CTUYHOIO CMa3o4YHOro MaTtepua-
na Ha 14—15° (B npegenax
OOMNYyCTUMbIX TemnepaTtyp) B
cpegHeM BOBOE CHWXKaeT ero
gornroseyHocTb. [loatomy B
YCMOBUAX BbICOKMX Temnepartyp
NPeanoyYTUTENbHON ABMSETCS
cucTteMa C ULEeHTpoOexXHbIM
aBTomaTtuyeckum cbpocom
N3MULLKOB NS1aCTUYHOIO CMas04-
HOro maTepuana, kotopas
No3BONSieT MPOWU3BOAMUTH
NOMNoOSIHEHME CMa304HOTO
maTtepuana.
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Ta6bnuuya 1

MpurogHocThb: KoHcTpykums MoxeT ObITb NPUMEHEH Npu:

@ ©°ueHb xopouwo 0 0
XOpOLLO g g
¢ £ £ 2
¢ ymoenetBOpUTENEHO z g g g§g |8
o (] = o
&) c orpaHMYeHNAMM g 5 % = % : 9
° = c
() HenpurogHo = % E § E = E i,
=) S S
-»> BOCMpusiTUE Harpy3kn B OQHOM HanpaBreHnn = % = = = g = E = %
- 53 $8s|38¢2 |38
¢ b 23 SEE EEg|¢gé
= © 3 [ =
Tunbl noawWMNHUKOB g = Ig o S |8 § ==

paavanbHbIN OAHOPSOHBLIN
paavanbHO-YMOpPHbIA OQHOPSAAHBLIN
pagvanbHO-yNopHbIA ABYXPAAHbIA UM COBOEHHbLIN

C YeTbIpexTo4e4HbIM KOHTaKTOM

LLlapukoBbI

OBYXpsiOHbIA CaMOyCTaHaBNMBAKOLLMINCA cdhepuyeckuin
YMNOPHbI OAUHAPHBLIN
YNOpPHO-paananbHbIN OAHOPAAHBLIN

yNOpHO-paanarnbHbIN MHOFOPSAHbLIN

paAMaanblﬁ C KOPOTKUMU LUNMUHOPUYECKUMU
ponukamu, (pukcupyemMbiMu 6opTammn

paavanbHbIN C KOPOTKUMM LIUITMHAPUYECKUMU
ponukamu cBoGOAHbLIMM OT (hUKCaLMM

pagvanbHbIv C Uronb4aTbIMU PONIUKaMuy
papgvanbHbIA TopouaanbHbIN

paavanbHbIn cdrepruyeckuii OoHOPAAHLIN
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paavanbHbIv cchepriecKkuin OByXpPAOHbINA
paguanbHO-YNopHbIA C KOHUYECKUMU POTNTKaMu

YNOPHO-paauanbHbIv cdepuyeckui
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@ Pacyer fONroBEYHOCTY NOALMMHIKA
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PacyéT nonroBe4yHoCT! NOoALWMUNHUKA

Ona Bbibopa noawwmnHuKa
KayeHus HeobxoAuMMO 3HaTb
3a4aHHble YCroBUst 3KcnnyaTta-
LMK, T.€. BEMWUYMHY U HanpaBsne-
HMe Harpysku; xapaktep npuno-
XEHUSA Harpyskum; 4acToTy
BpaLLeHMs OogHOro unu obomx
KoneL,; HeobxoouMyo JonroBey-
HOCTb; pabouyto TemnepaTypy
yana wn pgpyrme TpeboBaHus,
onpenensiemMble  KOHCTPYKLMEW
MaLLVHBbI.

Moo AONroBeYHOCTHIO
NOALUMMHUKA NOHMMAaETCS YUCO
060pOTOB, KOTOpPOE OAHO W3
Konew noAwMnHWKA pfenaet
OTHOCUTENbHO [OPYyroro Kormbua
A0 Hayamna ycTaloCTHOro
paspylweHuss MaTepuana Ha
OLHOM M3 Konew wunu Ten
kadyeHns. OHa MoXxeT ObITb
Bblpa)xeHa B MJH. 060pOTOB MK
yacax pabotbl. [log 6Gasosown
pacyeTHON [ONrOBEYHOCThLIO
(HOMUHanNbLHOW [ONroBEYHOC-
TblO) NOHUMAETCSI CPOK CrYXObI
naptTum nNOAWUMNHUKOB, B
koTopon He meHee 90% oaunHa-
KOBbIX MOALUMMHUKOB NPU O4HOM
N TOM e Harpyske M 4actore
BpaLLeHns J0SKHbI oTpaboTaTtb
6e3 nosABneHUs npu3HaKkoB
yCcTanocTu Metanna Ha pabounx
nogepxHocTax. OcHoOBHas
nacnopTHas xapaKkTepucTuka
NoALWMNHKUKa - 6a3oBasi AMHaAMMU-
yeckasi pacyeTHas rpy3onofb-
€MHOCTb, o6o3Hadaemasa C,
npencrasnsieT cobor Harpysky,

KOTOPYK MOALUUMHUK KayeHust
OOIMKEH BblaepXaTb 3a OAuWH
MUNIMOH obopoToB. B 3aBucu-
MOCTW OT KOHCTPYKLMN OMHAMMU-
yeckas rpy3onogbeMHOCTb
NoALWNMHNKOB, paccyMTaHHasi B
COOTBETCTBUM C peKoMeHaaLms-
MU MEXOYHapOO4HOW OpraHu3a-
UMM no cTaHgapTu3auuu
nogwunHukoBs kadveHusa WCO,
npmBoauTca B Tabnwuuyax
HacTosALEero kaTanora.
3aBucumMoCTb Mexpay
©0a30BON [ONTOBEYHOCTHIO,
OVMHaMUYEeCKON pacyeTHOu
rpy30no4bEMHOCTBIO U ENCTBY-
toLLler Ha NOALUUMHUK Harpys3Kom
npu 4YyacToTe BpaweHus
n>20 MuH' onpepensietcs
cnegytoLlen oopmyron:

C p
L. =—=] - (1)
10 P
roe
L, - 6asoBas HOMWHanbHas
AONrOBEYHOCTb, MITH. 060pOTOB;
C - 0OasoBas [guHamuyeckasi
pacyeTHas rpy3onogbeMHOCTb,
H;
P - akBMBaneHTHas gnHammnyec-
Kasi Harpyaka, H;
p - NoKka3aTerb CTENeHu;
AnNs LWapuKoBbIX: p = 3;
Ang ponvkosbix: p=10/3
BbasoByo (HOMUHanNbHY)
JONTOBEYHOCTb Yallle Bblpaxa-
toT B paboumx Yacax:

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

| =1000000(CY’ ,,
o 60n (P)

roe

L,,, - 6asoBass (HOMMHanbHas)
OONroBEeYHOCTb, Yac;

N -4acToTa BpaLleHusi, MUH .

[nsa TpaHCnopTHbLIX CpeacTs
6asoBas (HOMMWHanNbHaZ)
AOMNroBEYHOCTb MOALLMMHUKOB
CTynuy, Komec wuHorga yAobHo
BblpaxaTb B KuinomeTpax
npobera:

D
I—1os =WL10 (3)

roe

L,,. - 0asoBbIi pacyeTHbIN
pecypc, MIH. KM;

D, -anametp koneca, m.

Ecnu nogwmnHuk He BpaLlla-
€TC4, a coBepLlaeTt konebatenb-
HOEe [OBWXEeHUEe OTHOCUTESIbHO
CcpeHero nosrioXXeHus Ha yrosn:

180
L ioosc™ W Ly, - (4)

roe L,.. - 6asoBas gonroseu-
HOCTb, MJTH. LIMKIIOB;
v - amnnuTyaa konebaHui, rpag.

Mpu 06bIYHBIX YyCNOBUAX
aKcnnyaTaumm paccymTaHHas no
90% YpOBHK HafeXHoOCTH
0asoBass (HOMMHanNbHaA)
porroseyHocTb (L,,) yaoBneTso-
pseT O6ONbLWMHCTBY Clny4YaeB
NPakTUYeCKOro MCMosnb30BaHNS
NOALUMMHUKOB, T.K. hakTnyeckas

[OONrOBEYHOCTb BbILLE pacyeT-
Hon, a npu 50%-m ypoBHe
HaZEeXHOCTU [ONroBe4YHOCTb
(Ls,), Kak mpaBuro, B NsATb pa3
npeBbIlWaeT ypoBeHb 6a30BoK
(HOMUWHanbHOW) AONTOBEYHOCTU
(L,,)- Ans noBblweHs KoMMak-
THOCTW NOALUNMHMKOBbIX Y310B U
CHWXEHWS X Maccbl He cnenyet
Ype3mMepHO 3aBhbilaTh Oa30BYO
ponroBeyHocTb. OgHako B page
obnacten TexHukM Tpebyercs
OPYron ypoBeHb HaOeXHOCTU.
Kpome Toro, B pesynbraTe
NpoBeAEeHMUSA HaYy4HO-
nccnegoBartenbckmux pabor
YCTaHOBIEHO OOrbLUOE BUSHNE
YyCrNOBWUIA CMa3kM Ha [0nroBeuv-
HOCTb MopgwwunHuka. [loatomy
MCO BBena noHATNE CKOPPEKTU-
pPOBaHHOW pacyYeTHOW OONroBeY-
HOCTU, KOTOpas UMeET BUA!:

P
L. =a,a,a, % . (5)

Lna _a1azasl—1o
roe

L., - ckoppeKkTupoBaHHas
HOMMHanbHaga (pacyeTHas)
O0NroBeYHOCTb, MITH. 060pPOTOB.
MuHpekcom n obo3HavaeTcs
pasHuMua Mexay 3ajaHHON
HagexHocTelo u 100% (Hanpwu-
Mep, NpU YpOBHE HAOEXHOCTU
95% Lna=L5a)

a, - KOAIPDULMNEHT HAOEXKHOCTH;
a, - KOahPUUMEHT MaTepumana;

a,-kKoodPPUNUNEHT yCcnoBun
paboThbl.
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Tabnuua 2
3HadeHune KoadhpuumeHTa
HaOEeXHOCTU

Ha.qex:zoc'rb, Lia ay
90 L10a 1
95 Lsa 0,62
96 L4q 0,53
97 L3g 0,44
98 Log 0,33
99 L1a 0,21

Ona obwenpuHsaton 90%
HaOEeXHOCTU, Npu Haanexaiiem
KayecTBe MNOLWMUNHUKOBOM
CTanM u YyCrnoBUSAX CMa3ku,
obecnedvvBaLWunX pasgeneHue
KOHTakTupyrwwmnx pabouymnx
NMOBEPXHOCTEN B peEKOMeHAye-
MbIX Mpegenax, a,=a,=a,=1 u
ypaBHEHWNE CKOPPEKTUPOBAHHOM
pacyeTHoOM ponroBeyHocTn (5)
CTAHOBUTCHA MWOEHTUYHbLIM
OCHOBHOMY (1).

Mpn HeobxopuUMOCTM
pacyeTa MNOALWMWMHUKOB C
donbwmm yem 90% ypoBHEM
HaAEXHOCTU 3Ha4YeHNa kKoadhdu-
LMEeHTa HagexXHOCTU a, NPUHK-
MatoTCs U3 Tabnmupl 2.

Monb3oBaTbCcd, 0OAHAaKoO,
KoadppuumneHToM a, Lenecoob-
pasHO TOMbKO B Criyyae pocrta
Koapcmumenta a, n a, TK.
WHaye pacyeT npuBedeTr K
yBeNuU4YeHuto rabapuTHbIX
pasMepoB noAwunHuKka, a
CrnefoBaTtenibHO, K CHUKEHUIo
ero BbICTPOXOAHOCTH, yBENUYe-
HUIO MacCbl M WHEPLIMOHHOCTU
Bpawawuwunuxcsa petanen
MallUWH, CBsiI3aHHbIX C 39TUM
NOALUMMHUKOM.

Bbibop Tvna nogwmntuka @

KoaddpunuymeHTt a,, kak
BblTEKal WM U3 Teopumu
BEpPOATHOCTEN, nNpuBedeH B
MeXAyHapogHOM CTaHpapTe
NCO 281/1. lMNpaBo onpeaene-
HUA Ko3aduumeHToB a,, a,
NpeaocTaBneHo U3roToBUTENSM
nogwmnnHmnkoB. KoaddmumeHT a,
BBEJEH KaK OTpaxXeHne nameHe-
HWSi CBOWCTB CTanu, T.e. MOBbI-
weHne ee kadectBa. Kpome
TOro, Ko3(pnUNeHT a, oTpaxa-
€T KOHCTPYKTUBHbIE U3MEHEHUS
B MNOALUUMHUKAX, YBENWYMBato-
wue wunm ymeHblatowme
KOHTAKTHble HamnpsikXeHus
Mexay Tenamu KadeHus u
KonbLiamu.

KoapdpuuymeHt ycnosumu
paboTbl a, xapaKTepusyerT,
rmaBHbIM 00Opa3oM, cmasKy, a
TaKke, HECOOCHOCTb, XXECTKOCTb
Kopnyca v Barna, CXeMy yCTaHOB-
Kn, 3a30p B noaLwuunHuke. Bengy
TOro, YTO MPUMEHEHMEM CreLm-
anbHOM cTanu yIy4dwWeHHOro
KayecTBa Hemnb3s MEPEKPbITh
oTpuuaTenbHOro BANAHUA
HeJgocTaTka CMa304HOro
Martepuana, KoagpuumMeHTbl a,
n a, oObeguHsITCA B OOWH,
0bo3HavYaembIvi a,;.

KoadhpmumeHT a,, BbIOVMpaeT-
ca ¢ nomouwlbio Tabnuubl 3 no
OTHOLUEHWIO HOPMaTUBHOM W
(PaKTUYeCKOM KMHEMaTU4EeCKON
BSI3KOCTU MPUMEHSIEMOM CMa3Ku:

X= (6)

MUHCKUM NOOQWUNHUKOBLIN 3ABOA
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roe
X - KOO PULMEHT BA3KOCTHU;
v - dpakTuyeckas KuHemaTudec-
Kasi BA3KOCTb Macria npvMeHsie-
MOro B y3fe npu Temneparype
aKcnnyarauum yana, MMm’/c;
v, - HOpMaTMBHas KMHemaTuyec-
Kag BHA3KOCTb Macna, MWHU-
ManbHO Heobxoaumas Aans
YCNOBUIA CMa3ku Ha [OaHHOW
CKOpOCTU, MM’/C.

3HavyeHusa dakTuyeckon
KMHEMATU4YEeCKON BSA3KOCTU
mMacna, T.e. KMHEMaTU4YecKoM
BA3KOCTW Macna npu 3agaHHowm
TemMnepartype aKkcnnyatauuu
y3rna, onpeaensoT C MNOMOLLbO
HoMorpammbl, puc. 1. Ong
onpegeneHns aKcnnyaTaumoH-
HOM BHA3KOCTM Heobxoammo
3HaTb Temneparypy noaLunnHu-
Ka U UICXOOHYIO KNHEMATUYECKYIO
BSI3KOCTb MPUMEHSIEMOrO Macna.
Hanpumep, ecnu B y3ne npwu
90°C npumeHsitoT macno M-20A,
umetoee npu 50°C kuHematu-
YECKYI0 BA3KOCTb v = 23 MM/C, TO
KMHEMATMYECKYIO BSI3KOCTb MpU
paboyen Temneparype onpege-
NaT cnegyoowmm obpasom: us
TOYKM MepeceyeHns NUHUN
NCXOHON BA3KOCTU 23 MM’/C 1
TemnepaTypbl 50°C no nuHum,
yKa3aHHOW CTPErnKoW, BbIXOAUM
Ha nuHuio Temnepatypbl 90°C 1
Ha oOCuM opauHaT cuYUTbIBaeM
3HaveHve v = 6,7 Mm*/c akcnnya-
TaLMOHHOW BA3KOCTMW.

3HayeHns HOpMaTUBHOW
KMHEMATUYECKOW BHA3KOCTU v,
onpegensitoT M3 HOMOrpaMmbl,
COCTaBfeHHON ucCXoAas w3
ynpyro-rugpoanHaMmyeckmnx

YyCNnoBun CMasku, puc.2. ITy
YCITOBHYI HOPMAaTUBHYH
KNHEMATUYECKY0 BHA3KOCTb
mMacra BblGuparoT B 3aBUCUMOC-
TW OT CKOPOCTM MNepeMeLLeHus
KOHTaAKTUPYKLWNUX Temn, 4To
onpegenserca no AByM napa-
MeTpam MOALLMMHUKOB: CpeaHe-
My AMaMeTpy M YacToTe BpaLle-
Husi. Hanpumep, 4ToObI BblYKC-
NUTb HOPMAaTUBHYK BHA3KOCTb
Macna v, Ons nogwunHuka c
YyacTOTOMNW BpaweHud
n=200 mvH"' 1 cpeaHnM anamet-
pom dm=150 MM, Heob6xoouMo ¢
ocu abcuncc cpegHux guamet-
poOB BbINTW Ha COOTBETCTBYHO-
WYy 4YacToTy BpaleHus,
00603HaYeHHYI HaKMOHHOM
NNHWEN, N Ha OCY OPANHAT B3SITb
COOTBETCTBYIOLLEE 3HAYEHME v,
(Ha puc.2 3HadeHne 1=44mm’/c
yKasaHo CTpenKom).

PaccmoTpeHHbIN MeTOo[q
onpegeneHus koadduumneHTa
BA3KOCTM OTHOCUTCS K XXMOKUM
MUHepanbHbIM Macnam. [ns
nnacTU4YHbIX CMa30K 3TOT
KO3 PUUMEHT HaxoaaT Aans
OVCNEPCUMOHHON cpefbl, T.e. No
KNHEMaTU4YECKON BSA3KOCTU
xupgkoro 6GasoBoro wmacna,
BXOOALWEro B NMAacTUYHYHO
cmasky. OgHako cmaska nnac-
TUYHBIMW CMa3Kamn NMeeT CBOU
0COBEHHOCTH.

[poekTaHTy Yalle n3BecTHa
Heobxoaumasa [OnroBeYHOCTb
y3noB wmawwuH. Ecnu Takne
OaHHble OTCYTCTBYKT, TO
6a30By0 (HOMMHaNbHY)
OOJITOBEYHOCTb MOXHO PEKO-
MeHZoBaTb Nno Tabnuue 4.
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3HayeHuA koadhduumeHTa azs Tabnuya 3

PEKOMEHAYEMI:IG 3HauyeHus 6a30Boro pac4eTHOro pecypca

BakyymMupoBaHHasi CTanb NS pasfnyHbIX TUNOB MalUWH Ta6bnuuya 4
Tvn noawMnHKa 3HayeHue koaddpmumenTa X = vlvq
01-02 | 0205 | 051 | 12 | 23
3HaueHme koathuLMenTa az TN MaLMHBI 1 XapaKTep 3KCTyaTaLmm L1oh, L1os,
yac MITH. KM
LLlapnkoBble paguarnsHble,
paauanbHO-yMopHsle 0,1-0,3 | 0,3-0,7 0,7-1,0 1,0-1,5 1,5-2
Mpnbopbl 1 MexaHU3Mbl, UCMONb3YEMbIE MEPUOANYECKN, 500-4000
PonvkonoaLwmnHnkm 01-02 | 0.2-04 04-0.7 0.7-1 112 CEIbCKOX03ANCTBEHHBIE MaLLMHBI, GbITOBbIE NPUGOPDI
cchepuryeckie AByXpAAHbIe Y 7 T ’ ’
MexaHn3Mbl, ncnonb3yemble B Te4eHUe KOPOTKUX NepMoaoB 4000-8000
PonvkonoawmnHukm ¢ BPEMEHU, MOHTaXHble KpaHbl, CTPOUTENbHbIE MaLUUHbI
KopoTkumu uunusgpuyeckummn | 0,1-0,4 | 0,4-0,6 0,6-1 1-1,5 1,5-1,8
UK Urons4aTbiMy ponukammu OTBETCTBEHHbIE MEXaHM3MbI, paboTatoLme ¢ nepepbiBamm 8000-12000
(BCnomoratenbHble MeEXaHU3Mbl Ha CUIOBbIX CTAHLMSX, KOH-
POJ'IVIKOI'IO/J,LIJMI'IHI/IKVI YMNOpHO- 0.1-0.2 02-0.4 0.4-0.7 0.7-1 112 Be|7|epb| OI15 NOTOYHOro NPoM3BOACTBa, J'qu:)Tbl, MeTanno-
papuanbHble cepuieckie e e e ’ ’ obpabarbiBatoLLme CTaHKi)
o MalLumHbl ANS 04HOCMEHHOM paboThbl C HEMOMHOW Harpy3Kom 12000-20000
Mpumeuanue: 1. Mpy NPUMEHEHUM CTaNM 3MEKTPOLLIIAaKOBOrO Nepennasa U YACTON CMaske (CTALMOHAPHEIE ANEKTPORBMFATENM, PEAYKTOPS, APOBHITKH)
KO3(PPULIMEHT @23 MOXET ObITb YBEMMYEH Npu %1>2. P P » PEAYKTOPE!, Ap
2. |-|pI/I 6onbLnx 3arpAa3HeHnax cMasky TBepabiMu Yactuuamm Unu ninoxom goctyne - o o
CMa304HOrO MaTepuana koadULMEHT 223 MPUHUMAIOT paBHbIM 0,1. MaLuuHb! 4151 0OQHOCMEHHOW paboThl C NOSHOW 3arpy3Koi 20000-30000
(MeTannopexyLuye cTtaHku, aepeBoobpabarbiBatoLLye
cTaHku) o6opyaoBaHue 06LLEro MallMHOCTPOEHHS. MNogbem-
v v, Hble KpaHbl, BEHTUNATOPbI, CENapaTopbl, LEHTpUdyry,
EITHE wie nonurpachuyeckoe obopyaoBaHue)
450 1000
250 N 3 \\ \ . MaLuuHbI AN KpYrimoCyTOYHOIO MCMOSIb30BaHWs (KOMMpec- 40000-50000
170 AN AN 500 AN COpbl, HACOChI, LUAXTHbIe NOABEMHUKM, CTaLMOHapHbIE
100 _\\ 73}( 3rIEKTPOMALLMHBI, CYAOBbIE MPUBOAbI, MPOKATHBIE CTaHbI,
70 < S 200 ’/” TEKCTUIbHbIE MALLUMHBI)
2 B EN \? Y
50 Q>
A\ AN 100 \'Q [MapoanekTpocTaHLuuK, BpaLlalLLmecs nevn, ABuraTenu 60000-100000
N N
Sl = I M MOPCKMX Cya0B
N 50
20 =P [ S S A
A ~ —\-'\\\}&‘z \\ HenpepbIiBHO paboTatoLye MallvHbl C BbICOKOW Harpy3Kkom 100000
N 20 S % r (obopynoBaHue bymarogenatenbHbix (abpuk, aHepreTudec-
10 A N 3 » % \ K1e YCTaHOBKM, LaxXTHble HAacoChl, FpeBHbIE Barlbl MOPCKUX
10 0g,
7 N N NN o¥a0e)
e e | — = w
6 A 3 V78 CTynuubl NerkoBbix aBTomobunei 0,2-0,3
20 40 60 80 100 120 0 20 50 100 200 500 dh:g ? CTynuubl aBTOGYCOB, NPOMBILLIIEHHBIX TPAHCMOPTHBIX CPEACTB 0,3-0,5
t°C
PucA. S Bykcbl TOBapHbIX BaroHOB 0,8
Homorpamma pAns onpepenenus HoMmorpamMma Ans onpeaeneHns
BA3KOCTM Macria npu 3Kchyarta- HOpM&fVIBHOFI ;sKOCT“pV'q ByKcbl NpUropofHbIX Noesanos, TpaMBaes 1,5
LIMOHHOW TeMmnepaType no U3BecT- "
HOW BSI3KOCTWM CMa3ku npu 6aso- ByKcbl naccaupckux BaroHOB 3,0
BOW TemnepaTtype (cocTaBneHa
Ans MyHepaneHbIX Macen). ByKcbl TOKOMOTVBOB 3,0-5,0

(36 MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL
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PacuyeTt axBUBanNeHTHOM AUHAMUYECKOW Harpy3ku

OKBMBaNEHTHOW AMHaMu4ec-
Kou Harpyskow (P) onsa pagmans-
HbIX M pagunanbHO-YNOpPHbIX
WapUKOBbIX W PONUKOBLIX
NOOWMNHUKOB Ha3blBaeTcs
NMOCTOSSHHasA paguanbHas
Harpyska, koTopas npu npuno-
XEeHUN ee K MOAWWMHUKY C
BpallarwmMmMcs BHYTPEHHUM
KONMbLUOM W HEMNOABMWXHbIM
HapyXHbiM, obecneuyuBaeTt
TaKoOM e pacyeTHbIn CpOK
cnyx06bl, Kak M nNpuv OEnCTBU-
TENbHbIX YCIOBUSAX Harpy>XeHus
1 BpaLleHus. [1na nogwmnHuKoB
3TUX TUMOB 3KBMBAJIEHTHAs
Harpyska onpegensercs Kak:

P=(XVF+YF K K; , (7)

roe
P - skBMBaneHTHasa guHamMmn4ec-
Kas Harpyska, H;

F. - nocTosiHHas no BenMYnHE U
HanpaBneHU paguanbHas
Harpyska, H;

F,-noCcTOsiHHasa no BenuyuHe U
HanpaBreHNo 0OceBas Harpy3ka,
H;

X - KO3(hpUUNEHT pagunanbHOn
Harpysku;

Y - KoappuumeHT ocesomn
Harpysku;

V - KO3 PULMEHT BpaLLEHNS; B
crny4vyae BpaLLEeHUs Hapy>XHOro
KonbLia OTHOCUTENbHO Hanpae-
neHuns Harpyskn V=1,2; B gpyrmx
cnyyasax V=1.

K, - KOahULMEHT HarpyxeHus;

K. - TemnepaTypHbI KO3 PULIN-
€HT.

B cnyyae, ecrm F,/F,” e, npuHu-
MaeTcs

P=FKK:, (8)

roe
e - npegenbHOe 3Ha4yeHue
oTHoweHusa F_/F, obycnaenuea-
towee BbIGOp KoachdULMeHTOB
XnY

3HaueHus X, Y u e npuBoasT-
Cs1 BHACTOsILLIEM KaTarore.

CooTBETCTBEHHO Ans
YyMOPHO-paananbHOro MoALun-
HWKa SKBMBANeHTHas AMHaMU-
yeckada Harpy3ska (P) - noctosH-
Hasg oceBas pgeuncTeytowad
Harpy3ka, onpegensiemas
aHanorn4yHbIM obpasom:

P=(XVF+YF,)KK, , (9)
4054 yNOPHOro nogLwunnHuKa
P=FKK, , (10)

B psage cnydaeB TpyaHo
OCYLLEeCTBUTb TOYHbIN pacyeT
Harpy>XeHus MOALNMHUKOB.
Hanpumep, GyKcbl MOABWXHOTO
cocTaBa TPaHCMOPTHbIX CPEACTB
BOCMPUHMMAKT He TONbKO
HarpysKy OT CuIbl Beca BaroHa,
KOTOPYH NEerko BblMMCIUTb. B
npoLecce ABMKEHNS Ha pasHbIX
CKOPOCTSIX NoALLMMHMKM BOCMPU-
HMMalOT yOapHYl0 Harpysky Ha
CTblKax PenbCcoB, MPU MPOXOX-
AEHUN CTPENoOK, WHEPUMOHHbIE
Harpy3ku Ha noBopoTax W oT
3KCTPEHHOIO TOPMOXKEHWS.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

Ecnn TO4HbIN pacyeT aTUx
$aKkTopoOB HEBO3MOXEH, TO
npuberawwT K WCNOMb30BaHMUIO
onbiTa 0 paboTe paHee co3gaH-
HbIX MaLLVH. Ha ocHOBe aHanm3a
nx paboTbl BbiBEOEH T.H. KO3(-
duumeHT HarpyxeHusa K. Ons
CMNOKOMHbIX Harpys3ok 6e3
TOMYKOB B TaKMX MexXaHW3Mmax,
Kak MarioMOLUHble KUHemaTu-
YyeckMe penykTopbl U MpUBOAbI,
POSNUNKN NEHTOYHBIX KOHBENEPOB,
Tanemn, Kowwek, py4HbIxX nedenok,
nNpWBOOOB YNPaBneHns n opyrux
Nogo6HbIX MEXAHWM3MOB BENNYU-
Ha KO3 purLMeHTa HarpyxeHus
K,=1. Takoe >xe 3Ha4yeHue 3TOro
KoahpuumeHTa npuHUMaeTcH,
ecnu ectb ybexaeHHOCTb B
TOYHOM COOTBETCTBUM paccyu-
TaHHbIX 3Ha4YeHW Harpyskum c
dakTnyeckumun. B Tabnuue 6
npuBOAATCS peKoMeHAyeMble
3Ha4YeHUs KoadpduumneHTa
Harpy>xeHuns Ko.

lMocne pacuyeta aKkBMBaneH-
THow Harpy3ku (P), Bbibopa
©a30BOro pacyeTHOro pecypca
(L,,), paccuntbiBaetcsi 6a3oBas
OuHamMuyeckas rpys3onogbem-
Hoctb (C) M no kaTanory c
y4yeToM Tabnuupbl npyMeHeHns 1
Bbolbupaetca Tpebyembli
TMnopasmep NoALUUMHUKA.

PesynsTupytoLyto  Harpysky
F, Ooencrtsylollylo Ha noawwun-
HWK, MOXHO [JOBOSIbHO TOYHO
onpefenntb NOo 3aKkoHaM
MeXaHWKW, eCnn W3BECTHbI
BHelWwHMe cunbl. Hanpumep,
Harpysku, nepegaBaemble Ha
Banbl feTansmMu MalluH,
paccynTbiBaOT Kak peakuum
onop Mo YpaBHEHUSM CTaTUKU

‘ Pacuet akBMBaneHTHON AUHAMUYECKO HarpysKku

ansi 6anku. Ban paccmatpusatoT
Kak MpOoCTyl [OBYXOMOPHYH
fanky ¢ nogwunHMKamuM B
onopax. Vcnonb3ysa ypaBHeHue
MOMEHTOB U CyMMbl OEVCTBYO-
Wwmx Ha Banky cun, onpegensoT
peakuum onop, KoTopble, byayyun
B35iTbl C OOpaTHbIM 3HAKOM,
NPeAcTaBnaT cobOM Harpysky
Ha nogwwunHuK. Harpysky moryT
co3gaBaTtb CUITbl BeCa, KOTOPbIV
HeceT MNOALWMUMHUK, CUMBbI,
BO3HMKaKOLWMe Mpu nepegadve
MoOwHOCTEeN 3ybyaTbiMu U
pPEMEHHbIMY Nepegadvyamu; Cunbl
pesaHus B MeTannoobpabarbl-
BalOLLMX CTaHKax; MHEPLMOHHbIE
CUnbl, yaapHble Harpysku n T.A.
PesynetupytoLyo Harpysky Ha
nogwunHuk F, HanpaeneHHyto
nog ntobbiM Yrrom K ocu BpalLe-
HUS NOALWMMNHUKA, MOXHO
pasnoxuntb Ha paguaneHyto (F))
n ocesyto (F,) cocraenstoLime.
WHoraa BenuymHy aTon Harpysku
onpegenuTb AOBOSMbHO TPYAHO
n3-3a MHoroobpasus CunoBbIX
daKkToOpoOB W ChAy4YanHOro
Bo3gencTeua cun. [loatomy
nwobble MatemaTumyeckue
MEeTOAbl NMPUroAHblI AN BblYUC-
neHunsa. Onsa npakTu4yeckux
pacyeToB MOXHO PEKOMEeHOOo-
BaTb onpeaerneHHble anpobnpo-
BaHHble MeToAbl noAcyeTa
pesynbTupytoLlen cunsl F.

Ecnu cwuna, Bo3gencTByto-
Las Ha NoALUMHUK, U3MEHSAET-
caortP,, oo P, No nMHeNnHOMY
3aKoHy (Hanpumep, y onop
OapabaHOB C OOHOCTOPOHHEN
HaMOTKOM), TO 3HayeHue F
MO>XHO ONpeaenunTb Kak:

@ MPZ
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Ecnu pexum paboTtbl nmeet
nepemMeHHbIn xapaktep, T.e. B
TeyeHue BpeMeHu t, npn vyacrtore
BpalweHUs n, OencTByeT
Harpy3ska F,, B Te4eHne BpeMeHu
t, Npu vacTtoTe BpalleHus n,
AeuncTByeT Harpyska F, n 1.4., T0
3HayeHve F onpegenstoT Kak:

F (1)

F_(n1t1F1”+n2t2F2"+...nitiFi”]% (12)
U ntanttngt ’

roe
p = 3 ANs WapuKoBbIX NoALwnn-
HUKOB,

p=10/3 - pna poOnMKOBbIX
NOALUMMHUKOB.

OnpepeneHne cpeaHuUx
3HAYEHUIN Harpy3KuM Mo U3IoXeH-
HbIM Bbllle 3aBUCUMOCTAM
cnpaBeanIMBO He TOMbKO Ans
paguanbHOW, HO 1 ans nwbon
Harpy3km C MOCTOSIHHbIM
HanpaBneHueM [encTeus
OTHOCUTENbHO pagunanbHoMn
NIoCKOCTM noAdwunHuka. Ons

Bbibop Tvna nogwmntuka @

paguanbHbiX MNOALWMWNHUKOB
paccyMTbiBalOT paguanbHO
OEeNCTBYIOLLYIO Harpysky, a ans
YMOPHBIX - HArpy3Ky, HanpasBneH-
HYI0 NO ocu nogwmnHuka. Ecnu
Xe BbI3BaHHAs Harpyskow cuna
npunoXxeHa nog yrrom K pagu-
anbHOW MNMOCKOCTM MNOALUUMHK-
Ka, TO BbIMUCIST pagnarnbHyto
M OCeBYyl coOCTaBnswuwme
Harpys3ku. OKBWBAMEHTHYO
Harpysky (paguvanbHyl Ans
pagvanbHbIX MOALWUMHMKOB 1
OCEeBYH 1151 YNOPHbIX) paccyu-
TbIBAKOT C YYETOM 3TUX COCTaB-
NSIOLWKX.

Ecnu nogwwmnHuk nopsepra-
€TCs BO34EWNCTBMIO Bpallat-
LLeNCca Harpysku, TO BenuMuMHa
BpaLLatoLlencs cunbsl onpegens-
eTcsi Kak

F=mro ,(13)
roe
m - Macca BpallarLieroca tena,
K,
r- paCCTOHHVIe OT oCu nogLwun-
HUKa OO0 UEeHTpa TAXeCTU Tena
BpaLLeHns, M;
w - yrﬂOBaﬂ CKOpPOCTb Bpaljaro-
Lerocs Tena, pag/c.

3HauyeHus TemnepatypHoro koadduumenta Ky Tabnuuya 5

3Hak ononHUTENbHON Pa6ouas Temneparypa TemnepatypHbIN
MapKMpOBKU noawunHuka, °C ko3 puumeHT Ky

T 150 1,11

T2 200 1,25

T3 250 1,41

T4 300 1,67

T5 350 1,84

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

‘ Pacuet akBMBaneHTHON AUHAMUYECKO HarpysKku

3HaueHus KoadhpuumeHTa HarpyxeHus K B 3aBUcUMOCTH

OT BUAa Harpy>xeHua u obnactu npuUMeHeHuA NoALWUNnHUKOB

Ta6bnuua 6

Bua HarpyxeHus Ko Ob6nacT1 npMMeHeHus

CnokoviHas Harpyska 1,0 ManomoLLHble KMHEMATUYECKNE PEAYKTOPSI

(6e3 TonykoB) 1 nNpvBogbl. POnnKy NeHTO4HbIX KOHBENEPOB.
MexaHu3Mbl pyyHbIX kKpaHoB 1 briokoB. Tanw,
KOLLIKU, pyyHble ne6éaku. Mpueoap!
ynpaBneHus.

Jlerkve Tonyku; 1,0-1,2 | MNpeuusnoHHble 3ybuaTbie nepeaayn.

KpaTKOBPEMEHHbIE Neperpysku MetannopexyLime ctaHku (kpome

A0 125% HomuHanbHoM CTporarnbHbIX, AOMBEXHbIX W LWAMGOBAMbHbIX).

(pacyeTHOM) Harpyaku ['Mpockonbl. MexaHn3mbl NoABEMA KPaHOB.
AnekTpoTany 1 MOHOPENbCOBbIE TEMNEXKY.
Tlebenku ¢ MexaHN4eckuM NPUBOAOM.
OnekTpogBuratenu Manon u cpegHen
MOLLHOCTW. Jlerkne BEHTUNATOPBI 1
BO37yXOAYBKM.

YMepeHHbIe TOMYKY; 1,2-1,5 | 3ybuatble nepegaun. PegykTopbl BCEX TUMOB.

BUOpPaLMOHHAA Harpyaka; ByKcbl penbcoBoro NofABMKHOIO cocTasa.

KpaTKOBPEMEHHbIE Neperpysku MexaHu3mbl nepeaBukeHNst KpaHOBbIX

£0 150% HomuHanbHoM Tenexek. MexaHn3mbl NOBOpPOTa, KPaHOB,

(pacyeTHow) Harpy3km a TakKe U3MEHeHUs Bbineta CTpenbl.
LUnuHaeny wnndoBanbHbIX CTaHKOB.
OnekTpownuHaeny. Koneca nerkoBbix
aBTOMObMIel, aBTobyCOB, MOTOLIMKITOB,
moToponnepoB. Cenbckoxo3sNCTBEHHbIE
MalLLVHBbI.

To e, B ycrioBusx 1,5-1,8 | Lientpndyru n cenapatopsbl. Bykcbl n TAroBble

MOBbILLEHHO HaAEeXHOCTM ABWraTeny anekTpoBo3oB. MexaHn3mbl
nepenBkeHnst KpaHoB. Koneca rpy3oBbix
MalLLWH, TPaKTOPOB, TAra4yen, NOKOMOTUBOB,
KpaHOB W AOPOXHbIX MaLLKH. MoLLHble
3NeKTPUYECKME MaLLNHBI. DHepreTnyeckoe
obopynoBaHue.

Harpy3aku co 3HaunTensHbIMU 1,8-2,5 | 3yb6uatble koneca. [lpobusiku 1 Konpbl.

TOnYKaMu 1 BUBpaLMaAMK; Kp1BOLLMMHO-LWATYHHbIE MEXaHN3MBbI.

KpaTKOBPEMEHHBIE Neperpysku LllapoBble 1 yaapHble MenbHULbL. Barnku

10 200% HoMWHanbHOW NpOKaTHbIX CTaHOB. MOLLHbIE BEHTUMSTOPbI

(pacyeTHow) Harpy3km 1 3KCraycTepsbl.

Harpy3ku ¢ cunbHbIMU yaapamu 2,5-3,0 | Tspkenble KOBOYHbIE MaLUMHbI. JleconunbHble

1 KpaTKOBPEMEHHbIE NEePerpy3ku
00 300% HoMUHanbHON
(pacueTHow) Harpy3ku

pambl. XonoaunsHoe o6opyaoBaHue.
Paboure ponnkoBbie KOHBENEPSI
KPYMHOCOPTHBIX CTAHOB, BITIOMWHIOB 1
cnsbuHroB. MonoTkoBble MenbHWLbI,
apobunku.
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Pac4yéT akBMBaneHTHOM CTaTU4YECKOW Harpy3Kku

Ona nopgwwvnHuka, Haxogd-
Lierocs B MokKoe, B cnyyae
BO3JdeNcTBuga Harpyskm P
ypaBHeHne aonroBeyHocTn (1)
Henpuemnemo, T.k. npu L=0
P=%, a nogwunHuK He MOXeT
BOCMPUHMMATb Harpsiy3ky CKofb
YyrogHo 60nbLlION BENUYUHBI.
Mpn manon yacTtoTe BpalleHusi
(n<10 muH') 3HaveHus P
OKa3bIBAKTCHA 3aBbllUEHHbLIMN.
MoaTomy Ana HeBpaLLaLLMXCS
Unu BpallalwWwmnxcs ¢ Manom
4YacTOTONW MNOAWWUNHUKOB,
0COBEHHO €ecnM UMEKT MEeCTO
yOoapHble Harpysku, gonyckae-
Masi Harpyska onpegensercs He
YCTanoCTHOW [ONrOBEYHOCTLIO,
a octaToyHbiMU Aedopmauusi-
MW, KOTOpble BO3HWKAOT B
MeCTax KOHTaKTa Ten Ka4yeHus u
koneu. [Moa cTaTudeckon
rpPy30NO4BEMHOCTBIO  MOALLMM-
HMKa nogpasymeBakwT Ty
[OMyCTUMYIO Harpyaky, KOTOpyH
[OIMKEH BblAepXaTb MOALWNM-
HUK, 4TOObI OTpuuaTenbHoe
BMMSIHNE OCTaTOMHbIX Aedopma-
LM 3aMEeTHO He CKa3blBarocb
Ha ero [pJanbHeKnwem noBege-
HuM. Takum o6pasom, 4YUCTO
pagvanbHyl Harpysky wumnm
YNCTO OCEBYK Harpysky, B
3aBMCMMOCTM OT TOro, UAET nu
peyb O paauvanbHbIX WU
YNOPHbLIX NOJWWNHUKAX,
KOTOpas BbI3bIBAET COBMECTHYH
(konbUO - Teno KayeHus)
OCTaTOYHYK Aecopmaumnio, He
npesbiwatowyto 0,0001 gnamert-
pa Terma KadeHus, HasbiBaloT
©a3oBoOM cTaTU4EeCcKOW rpy3o-

NOABEMHOCTBIO U 0003Ha4aloT B
obwem Buge C, nnn C, n C,,
COOTBETCTBEHHO, ANS paguarnb-
HOW M oceBon ©a3oBON rpyso-
nogbemMHocTu. CornacHo
ctaHgapta MICO aTy BenuuuHy
ocTaToyHOM pedopmauyunmn
BbI3bIBAET Harpyska, Bbl3blBato-
was pacyeTHOe 3HadeHue
MaKCMMarbHbIX KOHTaKTHbIX
HanpsbkeHUn Hambonee Harpy-
YKEHHOrO Tena KayeHusl, paBHoe
4200 Mlla pgna wapuKkoBbIX
NOALWMNHUKOB (KpOME Ccamoyc-
TaHaBMUBAKLWNXCA OBYXpAn-
Hbix) 1 4000 MlMa gnsa ponuko-
BbIX MOALIMMNHMKOB. B HacTtosi-
wem kaTanore npuUBEOEHDI
3Ha4yeHns 6a3oBON CTaTU4ECKON
rpy3ono4bEMHOCTU, paccumTaH-
Hbl€ NCXOAS U3 3TUX MOSTOXKEHWIA.

[Mpn npoBepke HeBpaLllato-
Lerocs NogLuWnHMKa Ha craTtu-
YECKYH0 rpy30noabeMHOCTb NoA
BO34ENCTBME Harpy3ku noboro
HanpaBneHua HeobxoguMmo
paccyMTbiBaTb 3KBUBASEHTHYHO
CTaTMYECKYI0 Harpysky TOro xe
HanpaBfneHusi, K KOTOpPOMY
OTHOCUTCS cTaTudeckasi rpyso-
NOABbEMHOCTb MOALIMMHMKA U
KOTopasi BbI3blBAaE€T TaKOW Xe
BEMMYMHBI OCTaTOYHbIE Aedop-
mMaumn. [Ona paguanbHbIX U
pagvanbHO-YNOPHbIX  LLUApPUKO-
BbIX 1 POTMKOBbIX NOALUNMHUKOB
BENMNYMHY OKBUBAJIEHTHOMN
cTatmyeckon Harpyskm P,
onpefensoT Kak

Po=X.F+YF., (14)

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

Ona ynopHo-paaumanbHbIX
LWapnuKoBbIX W POJINKOBbLIX
noaLnnHMKOB Po HaXodAT KakK

P,=F.+2,3F tga (15)

roe

P, - skBMBaneHTHas crtatudec-
Kas Harpy3ka, H;

F., - pagnanbHas Harpy3ka unu
pagunanbHasa cocTaBnswoowasa
Harpysku, OencTBylOlWen Ha
NMOALLNMHUK, H;

F,- oceBas Harpy3ka unum oceas
cocTaBndwWwasn Harpysku,
OelCTByOLLen Ha MOoALUNMHUK,
H;

X,- KO9hDULNEHT paananbHOn
Harpysku;

Y,- koaddpuumeHT oceBoOM
Harpysku;

« - HOMUHAanbHbIN Yron KOHTakTa
noaLLMnHKuKa, rpag.

YnopHble WapukoBble U
PONUKOBbIE MNOAWMUMHUKM
(«¢=90°) moryT BOCMpUHMMATLCS
TONMbKO OCEBble Harpysku.
OKBVBAmNeHTHYI0 CTaTU4ecKyto
OCEBYIO Harpysky Ansi OaHHbIX
TUMOB NOALUMNMHUKOB PacCUUTbI-

. Pacuet aKkBMBaNEHTHON CTAaTUYECKOW Harpy3Ku

BatoT no chopmyne P=F.
3HayeHns Koa(pPPULMNEHTOB
paguanbHO 1 0CEBON Harpy3Kku,
a TaKkXe 4acTHble chny4au
ypaBHeHun (14) n (15) npuso-
OdTca B Tabnuuax katanora.
Heobxogumo, 4Tobbl BenuumMHa
OencTByloLWen Harpyskum Ha
NOAWMWMNHMK HEe npeBblWwana
npuBedeHHy B Tabnuuax
0a30BYl0 CTaATUYECKYHD Tpy30-
nogbemMHoctb C,. OTKNOHeHus
OT 9TOro npasusia OCHOBaHbI Ha
OMbITHbIX AaHHbIX. Tak, ecnu
BBECTW NOHATUNE KO3 PMLMEHTa
CTaTU4eCcKoro 3anaca MnpoYHOC-
™S, (S,=C,/P,), To npn cnokom-
Hon 6e3 BuMbOpauMii U TONYKOB
Harpyske, Manom 4yacTtoTe
BpalWeHNs U HEeBbICOKUX
TpeboBaHMAX K TOYHOCTU XxoAa
MOXHO [ONYyCTUTb Neperpysky
oo S,>0,5; npu HopmanbHoW
aKkcnnyataumm B obliem maiuu-
HocTpoeHun S,=1-1,5; npwu
yAapHbIX Harpyskax, nepvogu-
YecKM BO3HUKAKLLMX cTaTudec-
KMX Harpyskax W BbICOKMX
TpeboBaHUAX K TOYHOCTHU
Harpyska orpaHuyMBaeTcs OO
S,=1,5-2,5.
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I'Ipe.qen bHble YaCTOTbl BpalleHUsA

Jonyckaemasa 4vacToTa
BpaweHnsa npuBeaeHa B
kaTtanore ans [[ByX BUAOB
CMa3KKn: NAacTUYHON U XUOKOW
macnaHon. OpgHako 9TO He
O3Ha4yaeT, 4To MakcumasnbHas
yacToTa BpalleHus npuemnema
ans nodon Harpy3kn. B obnactu
BbICOKOCKOPOCTHbBIX PEXUMOB
pa6otbl (Nn,,,,>0,6 N .enn)
HarpyskM [Ans Kaxgoro Tuna
NOALUMMHUKOB OrpaHN4YMBaloTCS
ycnoBusiMuM TennootBoga u
yaluie xapakTepusyrwTcs
cooTHoweHnem (P/C° 0,06).
KoHeYHbIM, OrpaHMyYnBaloLLUM
CKOPOCTb (hpakTopom SABNSAETCH
TemnepaTypa, Kotopasi 3aBucuT
OT TPEeHUs B MOALWMHUKE, WU
BO3MOXHOCTb TenmnooTBoAa.
Mpu paboTe Ha yacToTe BpaLle-
HWsl, COOTBETCTBYIOLLEN Mpea-
eNnbHbIM MO KaTanory 3HayeHu-
M, npegnonaraeTcs, 4TO
pabouunii paguanbHbIA  3a30p
[ocTaTodeH Ans KoMneHcaumm
pasHOCTW NIMHENHOIO pacLumpe-
HWUSI HAapPY>XHOTO M BHYTPEHHETO
Korew, 1U3-3a MX pasHbiX Temne-
patyp; B Yy3ne npuMEHSITCS
XecTkMe Banbl M KOPMNyChl;
cmaska nogobpaHa Hagnexa-
Lwym obpasom.

OnpepgeneHne npegenbHOW
4YacToTbl BpaLLEHMs Ha OAHHOM
YPOBHE pacyeTHOW [OfroBeY-
HOCTW npegycMaTpuBaeTcs B
ctaHgapte FOCT 20918-75.

MameHeHnem pexuma
Harpy>xeHust 1 ycrioBuii CMasKku
MOXHO B OTAENbHbIX Cry4Yasx
HECKOIbKO MPEBLICUTb YKa3aH-
Hyl0 B KaTanore npegenbHyo
yacToTy BpalleHus. lMpu atom
[03MpoBKa Hagnexaiwe nogo-
©paHHOro cMaso4HOro matepua-
na gomkHa ObITb CTPOro perna-
MEHTUPOBAHHON W [OSXEH
obecneynBaTbCs OTBOZ BblAENS-
foweroca OT TpeHus Tenna.
[danbHenwee cyulecTtBeHHOe
npesblilleHne YyKa3aHHOMW
npeaenbHOM 4YacToTbl Bpalle-
HUSi CBSI3aHHO C KOHCTPYKTMB-
HbIM YCOBEPLUEHCTBOBAHMEM
NOAWMMHWKOB, B MNEpBYyH
oyepenb cenapaTopos, ynyulle-
HUSA ycnosuin cMmasku u 1.4. MNMpu
BO3HWKHOBEHUU npobnem,
CBSI3aHHbIX C 3Kcnnyatauuen
NOALWNMHUKOB Ha Oonblien
yacToTe BpalleHus, cnegyet
obpawatbCsi 3a KOHCymnbTaumnemn
Ha MI3.

[Mpn BBICOKMX CKOpOCTAX
BpalleHuss 1 GonbLInx yckope-
HUSX BO3HMWKaAeT OMNacHOCTb
npockanb3biBaHUA Konely
OTHOCUTENBHO TeNn BpaLleHus.
MosTtomy Ana pajunanbHbIX
NOSLWMNMHUKOB MUHMManbHas
BenMyMHa paguarbHOM Harpys-
ku coctaBnseT 0,02C.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

. I'Ipep,eanble 4YacTOThb! BpaLLEeHuA. Pa3Mepr 1 gonycKkaeMble OTKITIOHEHNA

Pasmepbl n gonyckaemMmbie OTKIOHEeHMUA

3a HebonbLMM UCKITHOYEHN-
€M, CBSI3aHHbIM C BbIMYCKOM
MOALIMMHMKOB HecTaHAapTHbIX
KOHCTPYKUMIA ANs y3NoB creuu-

anbHOro NPUMEHEHUs!, MOALLIMM-
HWUKWN, NMOMeLlleHHble B HaCTOA-
LemM KkaTanore, COOTBETCTBYHOT
cucteme pasmepos MCO.

Jdonyck1 Ha NOAWMMHUKA paguaribHbie U paauarnibHO-YMOPHbIe
HopmarbHbIi Kracc To4HOCTU. Pasmepbl, MKM

Konbuo BHYTpPEeHHee

Ta6bnuua 7

HoMuHanbHbIi vamerp  cablue 25 10 18

30

50 80 120 180 250 315 400 500

d, M mosaos. [ 10 18 30 50 80 120 180 250 315 400 500 630
Orgeperve 0 0 0 0 0 0 0 0 0 0 0
LUMHZPUHECKOE A gnp -8 4 0 12 15 20 -5 -30 -3 40 45 50
g9 10 10 13 15 19 25 3 3B 4 5 56 63
Vi3 1,7 8 g 10 12 19 25 3 3B 4 5 56 63
g2

5 2(5,36)4| 6 6 8

"no15 19 28 26 30 34 38

Vimp 6 6 8

no15 19 23 26 30 34 38

Orseperve Admp 122 +21 433
KoHndeckoe 1:12 0 0 0

+46  +54 463 472 +81 489 407 +110

Agmp-Aamp [ +15 +18  +21

+30 36 +40 +46 452 457 463  +70

19 2 40 46 52 57 63 70

+15  +20 425 30 +35 +40 +45 +50

+30 35 +40 446 452 457 463 +70

19 2 40 46 52 57 63 70

-120

-150 200 -260 -300 -350 -400 -450 -500

20

25 25 30 30 3% 40 50 60

0 0 0
Vigp 9 1 13
OregpeTie Admp
KoHwyeckoe 1:30
Aging-Damp
Vi
Agg 0 0 0
120 120 -120
Vg 1% 20 2
K, 10 10 13

20 25 30 40 50 60 65 70
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Bbibop Tvna nogwmntuka @

[ornyckn Ha NoAWMNHUKK pagyaribHbie U pagvanibHO-YNOpHbIe.
HopmarnbHbi knacc To4HOCTU. Pasmepbl, MkM

KonbLio HapyxHoe Tabnuya 8

Hownkanshbi pwauerp cse | 6 18 30 50 80 120 150 180 250 315 400 500 630 800
d, M mocos| 18 30 50 80 120 150 180 250 315 400 500 630 800 1000
0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 4 9 M 3 5 8 B N B LN 4 K T -0
mp
£ 0 2 4 5 19 B N B M4 0 % 6 W 15
b, 17 8 9 13 19 B 3 B M4 0 % 6 W 15
8 2536),4(6 7 8 10 f 4 19 B % N U B K T
amsourss  9(5)36)4 (10 2 %6 2 % N 3B
Vo 6 7 8 10 M 4 19 B % N U B 5% T
Kes 5 15 0 2% % 4 45 50 60 70 8 10 10 140

Honyckn Ha wupnHy  Age 1 VCS WAEHTUYHbI JoMyckam ABs " VBs npuYHaanexaLlero
BHYTPEHHETO KosbLia

YcrnoBHble 0603Ha4YeHUs pa3MepHbIX NapamMeTpPoB paguanbHbIX U
pagManbHO-yNopHbIX NOALWMUMNHUKOB
Agmp - OTKIIOHEHME CpedHero AuameTpa OTBEpCTUS B EAMHWUYHON

MAOCKOCTM (AN KOHUYECKOro OTBEPCTUSI OTHOCWUTCS TONbKO K
MEHbLLEMY TEOPETUYECKOMY OTBEPCTUIO);
Vysp - HEMOCTOAHCTBO AMaMeTpa OTBEPCTUS B €ANHUYHON NIIOCKOCTY;

Vdmp - HEeNnoCTOAHCTBO CpeaHero AgnamMmeTpa oTBepCTUuA,
Ad1mp - OTKITOHeHue cpegHero gunameTpa KOHUYECKOro OTBEepCTuAa B

€AMHWNYHON MIIOCKOCTM CO CTOPOHbI TEOPETUYECKOro GonbLIero
oTBepCTUs;

Apmp - OTKIIOHEHME CPEOHEro HapyXHOro AMaMeTpa B eAMHWUYHON
MMOCKOCTHU;

Vysp - HEMOCTOSIHCTBO HAPYXXHOTO AMAMETPa B €JNHUYHON NI0CKOCTH;

\" - HEeMOCTOSIHCTBO CPEAHEro Hapy>KHOro AMaMeTpa;

dm
ABs ° - OTKMOHEHNe eaUHNYHOW LUMPUHbI BHYTPEHHEro KosnbLa,
ACs - OTKIOHEHWe eaUHUYHOW LUMPUHBI HAPY>KHOMO KOMbLa;
Vbs - HEeNnoOCTOAHCTBO LUMPUHbI BHYTPEHHENO KONbLa;
Vcs - HEeNnoCTOSAHCTBO LUMPUHbI HAPY>XXHOTO KoJ1bLia;
S, - HenapannenbHoCTb [OPOXKN KayeHWsi BHYTPEHHEero Konbua

OTHOCUTENIbHO TOpUa paguanbHOro w pagunaribHO-yrnopHOro
LLapuKoBoOro »KenobHOoro nogLwnnHuKa.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

. Pasmepm 1 gonyckaemMble OTKITOHEHNA

,U,OHYCKVI Ha NoALWUNHUKA POSIMKOBble KOHN4eckue

HopmaribHbIn Kriace To4HOCTU. Pasmepb!, MkM

KonbLo BHyTpeHHee Tabnuuya 9

HowiHanbHbIit JuaMerp — cabiue 10 18 30 50 80 120 180 250 315

d, v fo,sknod. | 18 30 50 80 120 180 250 315 400
A 0 0 0 0 0 0 0 0 0
tnp -12 -12 -12 -15 -20 -25 -30 -35 -40
Vit 12 12 12 15 20 25 30 55 40
Vit ¢ ¢ G 11 15 19 23 26 30
A 0 0 0 0 0 0 0 0 0
Bs -120 120 -120 -150 -200 -250 -300 -350 -400
Kia 15 18 20 25 30 35 50 60 70
+200 +200 +200 +200 +200 +350 +350 +350 +400
ATs 0 0 0 0 -200 -250 -250 -250 -400
A +100 +100 +100 +100 +100 +150 +150 +150 +200
Tis 0 0 0 0 -100  -150 -150 -150 -200

+100 +100 +100 +100 +100 +200 +200 +200 +200
ATzs 0 0 0 0 -100  -100 -100 -100 -200

KonbLo HapyxHoe

HowmHancHbii pyamerp — casiue 18 30 50 80 120 150 180 250 315 400 500
d, ww posaod( 30 50 80 120 150 180 250 315 400 500 630

ADrp 42 14 16 18 -20 -25 -30 -35 -40 -45 -50
Vi 12 14 16 18 20 25 30 35 40 45 50
Vo, 9 1 12 14 15 19 23 26 30 34 38
Kes 18 20 25 35 40 45 50 60 70 80 100

[Honyck Ha otknoHeHue winpuHbl ACs naentuuen gonycky ABs npuHapnexaiiemy
BHYTPEHHEMY KOrnbLy
[lonycku Ha OTKIOHEHVE AENCTBUTENBHOW LUMPUHBI (MOHTaXXHOW BbICOThI) AT, AT, AT,
naeHTUYeH gonyckam AT, AT, AT, npuHaanexalym BHyTPEHHEMY KOrnbLy

Ags - OTKIOHEHME AENCTBUTENbHON LIMPUHBLI (MOHTaXHOW BbICOTbI)
POMMKOBOIO KOHNYECKOrO MOALLINMHUKA;

Arqs - OTKIIOHEHME OENCTBUTENbHON MOHTaXHOW BbICOThbI BHYTPEHHEro
rnoAys3rna porivMkoBOro KOHMYECKOro NOALWMMHUKA,;

Aris - OTKIIOHEHME AEeNCTBUTENbHON MOHTaXHOMN BbICOTbI HAPYXHOro

KornbLia pOJfIMKOBOIo KOHM4YeCKOro noaLlunnHuka,
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Bbl60p TUnNa noaLUunnHuKa . ‘ Pa3Mepr 1 gonyckaemMble OTKITOHEHNA

D,OI'IyCKM Ha NOALMNHUKA PONIMKOBbIe KOHU4YeCKue. ,U,OHYCKVI Ha NoAWMNHUKA YNOPHbIe U YNOPHO-pagnaribHbie

Knacc TouHocTn 6X. Paamepbl, MKM.

HopmaribHbIn Krace To4HOCTU. Pasmepb!, MkM

K Ta6nuua 10 Tyroe konbLio Ta6nuua 11
OJibLO BHYTpPEeHHee
: HoMHaAel Qvavery L8 1830 50 80 120 180 250 315 400 500 630 800
Hownmanehoii puaverp caswe | 40 18 30 50 80 120 180 250 315 e MARD anoe| 18 30 50 8 120 180 250 35 410 50 630 80 1000
4, memes | 18 30 50 80 120 180 250 315 400 ’
A o 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 Op 4 0 A2 45 0 25 30 3B 4 45 50 5 -100
Orp 12 14 16 18 20 25 -30 -35  -40 v
dsp 6 8 9 f 15 19 2B 2% N 34 3B 5B 75
Vi
? 2 1 16 18 20 25 30 3% 40 S 0 1 10 10 15 15 20 25 30 30 B 4 45
V 9 M 12 14 15 19 23 26 30
tp CsobogHoe KonbLo
0 0 0 0 0 0 0 0 0 Howbaibiipavery. 0l |10 18 30 50 80 120 180 250 315 400 500 630 800
Qg 50 50 50 -50 50 50 -50 -50  -50 4w AR soor| 18 30 50 80 120 180 250 35 400 500 630 800 1000
K, 15 18 20 25 30 35 50 60 70 A o 0 0 0 0 0 0 0 0 0 0 0 0
Drp A 43 6 9 2 5 30 35 40 45 K0 75 100
A +100 +100 +100 +100 +100 +150 +150 +200 +200
Ts 0 0 0 0 0 0 0 0 0 7 8 10 12 1 17 19 B % N H 3B 5B 5
AT1S +50 +50 +50 +50 +50 +50 +50 +100 +100 D,OHYCKVI Ha NoALWMNHUKA YNOPHbIe U YNOPHO-pagnaribHbie
0 0 0 0 0 0 0 0 0 Knacc To4HoCTM 6. Pasmepbl, MKM.
v +50 450 +50 +50 450 +100 +100 +100 +100 Tyroe konbLo Tabnuya 12
s 0 0 0 0 0 0 0 0 0 ol iaverp €558 18 30 50 80 120 180 250 315 400 500 630 800
i oeaos (18 30 50 80 120 180 250 315 400 500 630 800 1000
KonbLo HapyxHoe
Ay o 0 0 0 0 0 0 0 0 0 0 0 0
Howkamcho averp  csswe |18 30 50 80 120 150 180 250 315 400 500 » 4 M0 2 A5 0 % 30 % 4 45 S0 75100
d, Mm , B,
posaes| 30 50 80 120 150 180 250 315 400 500 630 Vi 5 8 o 1B 0B mow W om s
o o0 o0 o0 0 0 0 0 0 0 0
ADmp A2 4 46 8 20 25 30 35 40 45 50 4 L
Vo, 2 14 16 18 2 25 30 35 40 45 50 CB0GOAHOE KONbLO
Howmansu paverp. e (10 18 30 50 80 120 180 250 315 400 500 630 800
Vo v m 12z 1 15 19 2B 26 0 A B A OUEP sos|18 30 50 80 120 180 250 315 400 500 630 800 1000
o 0o o0 o0 0 0 0 0 0 0 0
o 0 0 0 0 0 0 0 0 0 0 0 0
ACS -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 ADmp 41 43 16 19 -2 -5 30 35 40 45 50 75 -100
Kea 18 20 25 3% 40 45 50 60 70 80 100 Vasp 8§ 10 12 14 17 19 28 % 30 34 B 5B T5

[onyckv Ha OTKINOHEHWE OENCTBUTENbHON LUMPUHBI (MOHTXKHOW BbICOTbI) ATS: AT,S: ATZs

D,OI'IyCKVI Ha BbICOTY YNOPHbIX U YNOPHO-PpaaualribHbIX NOALWMNHUKOB

NOEHTUYEH JonyCKam ATS, AT1S, AT25 npuHagnexawum BHyTpeHHeMY KonbLy Ta6ﬂuua 13
Howbarwianerp Cooue | 18 30 50 80 120 180 250 315 400 500 630 800
A monos| 30 50 80 120 180 250 315 400 500 630 800 1000
A 920 420 420 425 45 430 +40 #0450 460 +70 +80
Ts 250 250 300 300 -400 400 400 500 500 -600 -750 -1000
MUHCKUMW NOAWMUNHUKOBLIN 3ABOA €3 MPZ




Bbl60p TUnNa noaLUunnHuKa . ‘ Pa3Mepr 1 gonyckaemMble OTKITOHEHNA

KoopanHaTbl MOHTaXHbIX ¢hacok.

Pasvepbl B MM. CuMBONbLI romin QDL CHMBOTTbI HayMeHbLLelH
BEMNYMHBI MOHT&XKHBIX (PACcOK

Msmax, 2smax, '3smax, M4smax

gz f1s, I3 VaMepeHHbie B OHOM MecTe
/ g =f oS KOOpAVHATBI MOHTaXHBIX (haCoK Msmax;  HaunbonbLuve KOOPANHATLI MOHTaXHbIX
= B pafumarnbHOM HarpasfeHuu. I3smax thacok B paguarn-HoM HampaeneHni
T2smin s, Tas V13mepeHHble B OOHOM MecTe
Fismin ’ KOOpPAUHATbI MOHTaXHbIX Pacok 2smax,  HamBonbLuve KoopauHaTbl MOHTaXHbIX
e B OCEBOM HarpaBMeHm. T4smax  chacok B OCEBOM HarMpaBreH

KoopauHaTbl MOHTaXHbIX (pacok paauanbHbIX NOALLUMMHUKOB Tabnuuya 14
I'smin 01 (01502 | 03 0,6 1 11 1,5 2 2,1 25 3 4 |5 (6 |75([95]|12 15|19
HoMHanbHbIA gvaverp  CEbILe 40 40 50 120 120 80 | 220 280 100 | 280 280
d, Mm [0, BTTH0M. 40 40 50 120 120 80 | 220 280 100 | 280 280
Ismax 020305106 |08 1 |13]15|19| 2 |25]|23| 3 3 13538 | 4 |45 |38 |45 5 [ 5 [55(65 (| 8 [10 [125( 15 |18 | 21 | 25
I'2smax 04 (06|08 | 1 1 2 |2 | 3|3 [35]|4 14|65 4515 | 6 [65| 7 [ 6 | 6 [ 7 | 8 [ 8 |9 [10 |13 [17 |19 |24 |30 |38
KoopauHaTbl MOHTaXHbIX (PaCoK KOHUYECKUX NOALLUMMHUKOB Ta6nuua 15
BHyTpeHHee KorbLo
I'smin 0,3 0,6 1 1,5 2 2,5 3 4 5 6
HowMHanbHbit averp ~ Coblue 40 40 50 120 | 250 120 | 250 120 | 250 120 | 250 | 400 120 | 250 | 400 180 180
d, m Ao, Biriod. | 40 40 50 120 | 250 120 | 250 120 | 250 120 | 250 | 400 120 | 250 | 400 180 180
Ismax 07 109 |11 |13 16192328 |35 |28 |35 4 35| 4 | 45| 4 | 45| 5 [55| 5 [55| 6 (65|65 (75|75 9
I2smax 14116 (17 2 [25( 3 |3 (35| 4 |4 [45] 5 5 (55| 6 (55|65 | 7 |75 7 |75 8 |85 8 |9 |10 | M
Hapy»xHoe konbLo
I'smin 03 0,6 1 1,5 2 25 8 4 5 6
HoMuHansHuI Aaverp ~ CBblLLE 40 40 50 120 | 250 120 | 250 120 | 250 120 | 250 | 400 120 | 250 | 400 180 180
d, m £o, BKrioY. | 40 40 50 120 | 250 120 | 250 120 | 250 120 | 250 | 400 120 | 250 | 400 180 180
I'3smax 07 [09 |11 [ 13|16 [19|23]28 (35|28 |35 4 35| 4 |45 4 |45 5 | 55| 5 |55| 6 |65 ([65|75(75]| 9
l4smax 14116 (172 [25( 3 |3 (35| 4 |4 [45] 5 5 155| 6 |55(65| 7 (75| 7 [75( 8 (85| 8 [9 [10 (N
KoopauHaTbl MOHTaXHbIX (pacoK ynopHbIX NOALUIHUKOB Tabnuuya 16
I'smin 0,110,15{0,2(03 (06| 1 |11(15]|2 (213 |4 5|6 |75(95|12 15|19
I1smax, M2smax | 0,2 [0,3(0,5]08 [1,5(22 (27 (35| 4 [45]|55(65( 8 |10 (125] 15 |18 |21 |25

f—N
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@ BHyTpeHHMit 3a30p B NOALLMMHMKAX

2

BHyTpeHHU 3a30p B NOALIMMHUKAX

Mop 3a30pom B NMOALUMMHUKE
MOHMMAIOT BEMUYUHY Nepeme-
LLIeHUs1, koTopasi OOpa3oBbIBAET-
ca npu caBure OAHOrO KosnbLa
NOALWMNMHMUKA OTHOCUTENBHO
apyroro npu onpegeneHHoun
Marnon nU3mMepuTernbHOW Harpys-
Ke B paguanbHOM HanpasneHum
(paguaneHbin 3a3o0p) G, u
oceBoM (oceBoli 3a30p) G,.

PasnuuyawTt Tpu BUAa
3a30pOB: HayarnbHbIW, NOCa0Y-
HbIn 1 pabouni. MNog Havanb-
HbIM pagunanbHbIM 3a30pOM
NMOHMMaIOT 3a30p NOALUMIMHUKA B
COCTOSIHAM MNOCTaBkW. 3amepsbl
paguanbHOro 3asopa ocyle-
CTBNSIOTCH C MOMOLLBIO Nprbopa
nyTeM CMeLLEHMUS OJHOro U3
KoneLw, NoALNMHUKOB B KpanHee
€ro NoroXeHve nog onpegeneH-
HOW Harpy3kon. [1ns HeKoTopbIX
KOHCTPYKTMBHbIX rpynmn NogLwmn-
HMKOB 3aMmepbl paanarnbHOro
3a30pa BbIMOSHAKT METOAOM
noabopa Liyna COOTBETCTBYHO-
wen 3asopy TonwuMHbl. [Ong
pasHbIX KOHCTPYKTUBHbLIX TPy
paguanbHbiX MNOALWMMHUKOB
MMeTCa cBOWM rpynnbl (psgbl)
paguanbHbix 3a3opoB. Kaxaas
rpynna orpaHu4yeHa MUHMMarb-
HOW 1 MakcUMarnbHOW BENMYNHA-
MW JOMyCKaemoro paguanbHoro
3as3opa 1M obo3HavaeTcss HOMe-
pom (0, 1, 2, 3,4,5,6,7, 8,9,
HOpMarnbHas).

Haunbonee pacnpocTpaHeH-
HYH Tpynny paguanbHbiX
3a30pOB Ha3bIBAKOT HOpMarib-
Hon. OHa He uMeeT Homepa 1 He
npocTaBnseTcsa B YCMNOBHOM

obo3HayeHMn noawmnHuka. C
TakMM 3a30pOM M3roTaBMBaEeT-
cs Gonbluas YacTb paaunanbHbiX
WapUKOBbIX M PONIMKOBLIX
NOAWWUNHUKOB, KOTOpbIe
obecneuymBatoTr ansa oGonblu-
HCTBa Cry4aeB Mpu OObIYHBLIX
nocagkax yaoBNeTBOPUTENbHYIO
paboTy NOALIMMHUKOBOTO y3na.)
Mon nocagovHbIM paauanb-
HbIM 3a30pOM MOHUMAIOT 3a30p,
yCTaHOBMBLWMUNCA nocne
MOHTaxXa NOAWWUNHUKOB.
MpuynHamm ero u3MeHeHus
sABnsieTcs ynpyras gedopmMaums
Konel, Bbl3BaHHasa MoOcafoYHblI-
MW HaTsaraMmm 1 NOrPELLHOCTAMM
dopMbI MOCAA04HbIX MECT.

PagnanbHbIn

3asop {:

A\

vV

PaguanbHoe
cMmeLleHne

OceBoe
cMelleHne

OceBon
3a3op

A 4
A

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

Nog nocagoyHbIM paguanbs-
HbIM 3230POM MOHMMAIOT 3a30p,
yCTAaHOBMBLWINKACA nocne
MOHTaxXa NOAWUMNHUKOB.
MpuynHamm ero M3MeHeHUus
ABNseTca ynpyrasa gegopmMauus
Koney, Bbl3BaHHasi MOCAA0YHbI-
MM HaTaramMmm 1 NorpeLLlHoOCTAMM
OopMbI MOCaAf0YHbBIX MECT.

Pabouynm papgunanbHbIM
3a30pOM Ha3blBAT 3a30p B
noaWwnnHUKE nNpu YyCTaHOBUB-
Wnxcss TemMnepaTypHOM U
paboyem Luknax mMawwHbl. Mpu
3TOM M3-3a nepenaga Temnepa-
TYP OH MOXET YMEHbLLATbCA NN
yBenn4ymBaTbCsA BCNEACTBUE
TOro, kakoe wu3 koneu 6Oonee
HarpeTo.

TennoBoe yanuHeHwe Bana
MOXeT YyBenuMyuBatb WUNMK
yMeHbLUAaTb 3a30p B 3aBUCUMOC-
TV OT KOHCTPYKLUW NOALLMMHMKA
N CXeMbl ero MoHTaxa. 3asop
BO3pacTaeT MnponopunoHansHO
yBENMUYEHNID Harpyskm Ha
NOALLIMIMHUK.

C y4eToM W3TOXKEHHOTO
HeobxoamMmo BbIOUpaTbL COOTBE-
TCTBYIOLLYIO Tpynny paauarnbHO-
ro 3asopa nogLunHuka.

Fpynnbl paguanbHbIX
3a30pOB, BEMWYUHbI paauanb-
HbIX 3a30pOB AN pPasfn4HbIX
TUNOPa3MepPOB MNOALWMUMHUKOB
npuBefneHbl B Tabnuuyax
17,19,20.

YMeHblUeHe paguanbHoro
3a3opa [ABYXPSAHbLIX POSIMKO-
chepryecKknx MNoALWUMHUKOB B
3aBUCUMOCTM OT OCEBOTO
CMELLIEHMS Ha KOHUYECKOM Bary
Unu BTYyNKe npuBeaeHO B
Tabnuue 18.

Monaratot, 4TO Hambonee
OnaronpuaTHBIM YyCNoBUEM ANS
paananbHbIX LWapUKOBbIX
NOAWWNHUKOB sABNSAeTCH
paboumnin 3a3op OrM3KMn K HymMo
WUNW Jaxe HaTar Manon Benuyn-
Hbl. Ho ecnu aTm noaLwwmvnHUKK
BOCMPMHMMAIOT TONbKO OCEBblE
Harpy3sku, TO OHU JOJPKHbI UMETb
yBENUYEHHbLIN 3a30p, 4TO
No3BONSAET YBENMUYUTL pabounii
yron KOHTakTa W, TeM CaMbIM,
MOBLICUTb OCEBYLD TPY30MOa4b-
€MHOCTb.

PonunkoBble MNOALIMMHUKKA C
UMNMHAPUYECKUMMN, KOHUYECKU-
MU 1 chepUYECKMMN POSTMKaMMU,
Kak npaBuno, OOMKHbl MMETb
Hebonbllon pabouynin 3a3op B
y3nax obuero npumeHenus. Ho
B OTAENbHbIX Cllyvasx OHMU
yCTaHaBNMBAKTCA U C NpeaHa-
TArOM, Kak, Hanpumep, POrnKo-
Bbl€ MOALLMMHUKA C LUNUHOPK-
YECKMMM pPOSIMKaMM B TOYHbIX
WNUHOENAX CTaHKOB WUNWU
KOHMYEeCKMEe pPONINKOBbLIE
NOALLWMNHWUKM B rMaBHOW Nepena-
ye aBToMoOung. [nsa ygoenet-
BOpPUTENbHOW pPaboTbl POSIMKO-
Bble cdhepuyeckne NoALLNMHUKA
BCeraa OOMKHbl MMETb NMOMNOXMK-
TenbHbIN pabouni 3a3op.

MoAWnNHNK ¢ KOHUYECKUM
OTBEPCTUEM WUMEET HECKONbKO
OOnbLUMI HayanbHbIA paguarnb-
HblA 3a30p, YeM MOALUMUMHUK C
UMNUHAPUYECKUM OTBEPCTUEM.
OT1o 06ycrnoBneHo cneundukomn
co3fgaHna obasaTenbHOro
HaTsra Npu yctaHoBKe noaLuumn-
HMKOB Ha KOHUYECKME LUEWNKN
BanoB, nNMMbo Ha 3akpenuTerb-
Hbl€ 1 CTSXKHbIE BTYIIKU.
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Bbibop Tna nogwunHvka @ @ BHyTpenHuii 3a30p B NOALMMHUKAX

PagvanbHbil 3a30p paguanbHbIX PONTMKOBBIX Chepuvecknx
OBYXPSAHLIX NOAWMNMHUKOB.
Pasmepbl, MKM.

C LMIMMHOPUYECKAM OTBEPCTUEM Tabnuya 17
T T — 24 30 40 50 65 80 100 120 140 160 180 200 225 250 280 315 355 400 450 500 560 630 710 800 900
d, m mosriod. 24 30 40 50 65 80 100 120 140 160 180 200 225 250 280 315 355 400 450 500 560 630 710 800 900 1000
Tpynna MMH 10 15 15 20 20 30 35 40 50 60 65 70 80 90 100 110 120 130 140 140 150 170 190 210 230 260
3a3opa C2 Makc 20 25 30 35 40 50 60 75 95 110 120 130 140 150 170 190 200 220 240 260 280 310 350 390 430 480
Mpynnasasopa ik 20 25 30 35 40 50 60 75 95 110 120 130 140 150 170 190 200 220 240 260 280 310 350 390 430 480
CO (HopmanbHas) mMakc 35 40 45 55 65 80 100 120 145 170 180 200 220 240 260 280 310 340 370 410 440 480 530 580 650 710
Mpynna MH 35 40 45 55 65 80 100 120 145 170 180 200 220 240 260 280 310 340 370 410 440 480 530 580 650 710
3asopa C3 Makc 45 55 60 75 90 110 135 160 190 220 240 260 290 320 350 370 410 450 500 550 600 650 700 770 860 930
Tpynna MUH 45 55 60 75 90 110 135 160 190 220 240 260 290 320 350 370 410 450 500 550 600 650 700 770 860 930
swpaCé  wake 60 75 80 100 120 145 180 210 240 280 310 340 380 420 460 500 550 600 660 720 780 850 920 1010 1120 1220
Tpynna MVH 60 75 80 100 120 145 180 210 240 280 310 340 380 420 460 500 550 600 660 720 780 850 920 1010 1120 1220
sasopaCs  make 75 95 105 130 160 185 230 260 300 350 390 430 470 520 570 630 690 760 840 910 980 1070 1160 1270 1410 1540
C KOHWHECKVM OTBEpCT/EM

T T—— 24 30 40 50 65 80 100 120 140 160 180 200 225 250 280 315 355 400 450 500 560 630 710 800 900
d, mm poermod.f 24 30 40 50 65 80 100 120 140 160 180 200 225 250 280 315 355 400 450 500 560 630 710 800 900 1000
lpynna MMH 15 20 25 30 40 50 55 65 80 90 100 110 120 140 150 170 190 210 230 260 290 320 350 390 440 490
3a3opa C2 Makc 25 30 35 45 55 70 80 100 120 130 140 160 180 200 220 240 270 300 330 370 410 460 510 570 640 710
Mpynnasasopa Mk 25 30 35 45 55 70 80 100 120 130 140 160 180 200 220 240 270 300 330 370 410 460 510 570 640 710
C0 (HopmanbHas) Makc 35 40 50 60 75 95 110 135 160 180 200 220 250 270 300 330 360 400 440 490 540 600 670 750 840 930
Mpynna MH 35 40 50 60 75 95 110 135 160 180 200 220 250 270 300 330 360 400 440 490 540 600 670 750 840 930
3asopa C3 Makc 45 55 65 80 95 120 140 170 200 230 260 290 320 350 390 430 470 520 570 630 680 760 850 960 1070 1190
Tpynna MVH 45 55 65 80 95 120 140 170 200 230 260 290 320 350 390 430 470 520 570 630 680 760 850 960 1070 1190
sopaCé  makc 60 75 85 100 120 150 180 220 260 300 340 370 410 450 490 540 590 650 720 790 870 980 1090 1220 1370 1520
Tpynna MVH 60 75 85 100 120 150 180 220 260 300 340 370 410 450 490 540 590 650 720 790 870 980 1090 1220 1370 1520
spaCs  wake 75 95 105 130 160 200 230 280 330 380 430 470 520 570 620 680 740 820 910 1000 1100 1230 1360 1500 1690 1860
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Bbibop Tna nogwunHvka @ @ BHyTpenHuii 3a30p B NOALMMHUKAX

YMeHbLUeHVe pagmnanbHOro 3a3opa ABYXPAAHbIX CepryecKknx
pagManbHbIX POIMKOBLIX NOALMAHUKOB B 3aBUCUMOCTU OT OCEBOro
CMeLLEeHNs1 Ha KOHUYECKOM Bary Uiy BTyrike. Pasvepb, MM.

Tabnuua 18
HomuHanbHbIM PapuanbHbIv YMeHbLUeHue CMeLueHue CmeLueHue KoHTponbHas BenuumHa
AvameTp 3a3op paguanbHoro Mo KOHWYECKOW LUeiKe, MM NO KOHWYECKOW LLeiKe, MM HaMMeHbLLEro
NoALWNNHUKA [0 MOHTaxa, MM 3a3opa, MM (koHycHocTb 1:12)* (koHycHocTb 1:30)* paguansHoro 3asopa
d, mm nocrie MOHTaXa
P m C (Hopm) C3 C4 Ban Brynka Ban Brynka C(nopm) C3 C4
soowrensio | MUMH — MakC ~ MMH  MakKC  MWMH  MakC | MWH  Makc MUH MakC MMH  Makc MUH MaKC MWH  MaKC | MuH MVH MVH
24 30 0,03 0,04 0,04 0,065 0,055 0,075 | 0,015 0,02 0,3 0,35 0,3 0,4 - - - - 0,015 0,02 0,035
30 40 0,035 0,05 0,05 0,065 0,065 0,085 | 0,02 0,025 0,35 0,4 0,35 0,45 - - - - 0,015 0,025 0,04
40 50 0,045 0,06 0,06 0,08 0,08 0,1 0,025 0,03 0,4 0,45 0,45 0,5 - - - - 0,02 0,03 0,05
50 65 0,055 0,075 0,075 0,095 0,095 0,12 0,03 0,04 0,45 0,6 0,5 0,7 - - - - 0,025 0,035 0,055
65 80 0,07 0,095 0,095 0,12 0,12 0,15 0,04 0,05 0,6 0,75 0,7 0,85 - - - - 0,025 0,04 0,07
80 100 0,08 0,11 0,11 0,14 0,14 0,18 0,045 0,06 0,7 0,9 0,75 1 1,7 2,2 1,8 24 0,035 0,05 0,08
100 120 0,1 0,135 0,135 0,17 0,17 0,22 0,05 0,07 0,7 11 0,8 1,2 1,9 2,7 2 2,8 0,05 0,065 0,1
120 140 0,12 0,16 0,16 0,2 0,2 0,26 0,065 0,09 1,1 1,4 1,2 1,5 2,7 S15) 2,8 3,6 0,055 0,08 0,11
140 160 0,13 0,18 0,18 0,23 0,23 0,3 0,075 0,1 1,2 1,6 1,3 1,7 S 4 3,1 4,2 0,055 0,09 0,13
160 180 0,14 0,2 0,2 0,26 0,26 0,34 0,08 0,11 1,3 1,7 1,4 1,9 3,2 4,2 B3 4,6 0,06 0,1 0,15
180 200 0,16 0,22 0,22 0,29 0,29 0,37 0,09 0,13 1,4 2 1,5 2,2 S15) 4,5 3,6 5) 0,07 0,1 0,16
200 225 0,18 0,25 0,25 0,32 0,32 0,41 0,1 0,14 1,6 2,2 1,7 2,4 4 15 4,2 57 0,08 0,12 0,18
225 250 0,2 0,27 0,27 0,35 0,35 0,45 0,11 0,15 1,7 24 1,8 2,6 4,2 6 4,6 6,2 0,09 0,13 0,2
250 280 0,22 0,3 0,3 0,39 0,39 0,49 0,12 0,17 1,9 2,6 2 29 4,7 6,7 4,8 6,9 0,1 0,14 0,22
280 315 0,24 0,33 0,33 0,43 0,43 0,54 0,13 0,19 2 ) 2,2 3,2 O] 7,5 5,2 7,7 0,11 0,15 0,24
315 355 0,27 0,36 0,36 0,47 0,47 0,59 0,15 0,21 24 34 2,6 3,6 6 8,2 6,2 8,4 0,12 0,17 0,26
355 400 0,3 0,4 0,4 0,52 0,52 0,65 0,17 0,23 2,6 3,6 29 3,9 6,5 9 6,8 9,2 0,13 0,19 0,29
400 450 0,33 0,44 0,44 0,57 0,57 0,72 0,2 0,26 3,1 4.1 3,4 4,4 7,7 10 8 10,4 0,13 0,2 0,31
450 500 0,37 0,49 0,49 0,63 0,63 0,79 0,21 0,28 383 4,4 3,6 4,8 8,2 1 8,4 11,2 0,16 0,23 0,35
500 560 0,41 0,54 0,54 0,68 0,68 0,87 0,24 0,32 3,7 5) 4,1 54 9,2 12,5 9,6 12,8 0,17 0,25 0,36
560 630 0,46 0,6 0,6 0,76 0,76 0,98 0,26 0,35 4 54 4,4 59 10 13,5 10,4 14 0,2 0,29 0,41
630 710 0,51 0,67 0,67 0,85 0,85 1,09 0,3 0,4 4,6 6,2 51 6,8 11,5 15,5 12 16 0,21 0,31 0,45
710 800 0,57 0,75 0,75 0,96 0,96 1,22 0,34 0,45 53 7 58 7,6 13,3 17,5 13,6 18 0,23 0,35 0,51
800 900 0,64 0,84 0,84 1,07 1,07 1,37 0,37 0,5 57 7,8 6,3 8,5 14,3 19,5 14,8 20 0,27 0,39 0,57
900 1000 0,71 0,93 0,93 1,19 1,19 1,52 0,41 0,55 6,3 8,5 7 9,4 15,8 21 16,4 22 0,3 0,43 0,64
1000 1120 0,78 1,02 1,02 1,3 1,3 1,65 0,45 0,6 6,8 9 7,6 10,2 17 23 18 24 0,32 0,48 0,7
1120 1250 0,86 1,12 1,12 1,42 1,42 1,8 0,49 0,65 7.4 9,8 8,3 11 18,5 25 19,6 26 0,34 0,54 0,77
1250 1400 0,94 1,22 1,22 1,55 1,55 1,96 0,55 0,72 8,3 10,8 9,3 12,1 21 27 22,2 28,3 0,36 0,59 0,84

*

[enicTBATENEH TONMbKO AN CRAMOLIHOrO Bara M3 CTanu U NomnbiX BanoB C
OnamMeTpom OTBepCTMVI He 6onee NonoBUHbI AnamMeTpa Bana.

MoOWwunHYKK, paguarnbHblii 3a30p KOTOPbLIX MEXWT Mepes MOHTaXoM B
BEPXHEW MOSIoBMHE npefena Aonycka, MOHTUPYHTCS € GonblivMM npeneriom
YMEHbLLEHHOTO paAnarnbHOro 3a3opa v 0CEBOro NepeMeLLEHNS, MOALLUMHUKMA C
paguasnbHbIM 3a30pOM B HWXHEW MONIOBMHE npeaena Aornycka C MeHbLUMM
3HaYEHNEM YMEHBLLEHHOTO PaAnaribHOro 3a30pa Ui OCEBOTO NEPEMELLIEHUS.
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Bbibop Tvna nogwmntuka @

‘ BHyTpeHHMVI 3a30p B NOALLUUMHUKaX. MaTepmanbl noAgLnnHNKOB

PaguanbHbin 3a30p paauaribHbIX LWAPUKOBbIX Ma-repuanb| noALUNnHUKOB

OAHOPAAHLIX NOALUUMHUKOB.

Paamepbl, MKM.

Tabnuua 19

HomeHknaTypa Mapok
cTanei 1 cnnasoB AN M3roToB-

HbIMW KOHTAKTHbIMWU Harnpsaxe-
HUAMW, HU3KoyrnepoaucTble

NeHns Komnew M Ten KaveHust LeMeHTyeMble CTanM MapokK
HommHansbiii puaverp  ©2we | 2,5 6 10 18 24 30 40 50 65 80 100 120 140 160 NOAWWNHUKOB [AOCTaToOuYHa 151 (ons pgetaneit MaccoBbIX
d, i i I Il B 2 lWwKnpoka. IOTo 0OBACHseTCs noAawwmnHukoB) n 20X2H4A (ans
Tpynna wH O 0 0 0 1 1 1 1 1 1 2 2 2 2 pasHoobpa3nem TpeboBaHUI K KpynHorabapuTHbIX MNOALUNMHN-
3asopa C2 mae | 7 7 9 10 11 11 11 15 15 18 20 23 23 25 3KCMnyaTauMoHHLIM CBOMCTBaM KOB).
. 2 2 3 5 5 5 05 8 10 12 15 18 18 20 NOOLWMWMNHUKOB CO CTOPOHDI [lna M3rotoBneHusi LLapukoB
c"’("u";&iﬁf’faﬁ) wae |13 13 18 20 20 20 23 28 30 36 41 48 53 61 norpebureneit (Bbicokas M ponukos BypoBbix AOMOT, a
NMPOYHOCTb, COMPOTUBISEMOCTb Takke [getanei MNOALUMHUKOB
Tpynna wH | 8 8 11 13 13 15 18 23 25 30 36 41 46 53 YyCTanocTu 1 U3HaLLUMBaHWIO). Typ6obypoB ucnonb3yeTcs
3a3opa C3 makc |23 23 25 28 28 33 36 43 51 58 66 81 91 102 Mpn nsrotoBneHnn Kosnew u cTanb mapkn 55CM50A.
; 4 18 20 23 28 30 38 45 53 61 71 81 91 Ten KayeHuss noalWnnHUKOB [nsa unsrotoBrneHusi cenapa-
sgg:aau e 20 33 36 41 46 51 61 71 84 97 114 130 147 NCNonb3yKoTCA: TOPOB  MCMONbL3YOTCH.  YINepo-
- ANs noAwwunHuKoB, paboTato- ancTas Ka4eCTBEeHHAas KOHCTPYK-
Tpynna MUH 20 25 28 30 40 45 55 65 75 90 105 120 135 Wwmx 6e3 3HauUTENbHLIX yaap- LUMOHHas cTanb Mapok 08k,
3asopa C5 Maxc 37 45 48 53 64 73 90 105 120 140 160 180 200 HbIX Harpysok, NoALMUMHUKOBbIE 08nc, 08T, naTyHb Mapku
ctanu mapok LWX15, WX15CI n JIU40C; antoMuHUn Mapkwu
LLIX20CT, 95X18LL. AKOM2 n gp.
- Ana noalWMWNHUKOB, MNpwu Ons wnsrotoBneHus konewy,
akcnnyaTtauuMm KOTOpbIX HanpaBnsIOWMX UCNONb3yeTcs
OENCTBYIOT 3HauYUTemNbHblE cepblin 4yryH Mapku CY25 un
PaguanbHbIi 3a30p paguanbHbIX PONMKOBBLIX Chepuyveckmx YAAPHBIE HATPY3iv C MOBBILLeH- marepuan MA-Trpfl.
OOHOPSIOHLIX MNOALMMHMUKOB.
Pasamepbl, MKM. MexayHapoAaHbIA TPaHCAATOP NOALMNHUKOBLIX CTanemn
C LMMMHOPUYECKUM OTBEPCTUEM Ta6nuuya 20 LUX15 n LUX15CT
CmpaHa CmaHdapm O603Ha4yeHUe MapKu cmanu
HowiHanbHbit vaverp  CeblLLe 30 40 50 65 80 100 120 140 160 180 225 250 280 Poccusi TOCT 801 WX15 WX15Cr
d, mm mo,ekmiow. [ 30 40 50 65 80 100 120 140 160 180 225 250 280 315 Fepmaris DIN 17230 100Cr6 100CrVInG
Tpynna miH | 2 3 3 4 5 7 10 15 20 25 30 35 40 40 CUR ASTMA295 52100 5195
3asopa C2 Makc 9 10 13 15 20 25 30 35 40 45 50 55 60 70 AnoHuns JISG 4805 SuUJ2 SUJ3
pynna 3asopa MUH 9 10 13 15 20 25 30 35 40 45 50 55 60 70 Woouns S514.22.58 SKFS SKF
cpy(Hopmaanaa) Makc 17 20 23 27 35 45 50 55 65 70 75 80 85 100 gz::ptv: '|:1/|FSAZ3157-§SS 1(22)%6 GO4
Tpynna me | 17 20 23 27 35 45 50 55 65 70 75 80 85 100 Bonrapus BAC 12781 LIX15 LIX15CT
3asopa C3 makc |28 30 35 40 55 65 70 80 95 100 105 110 115 135 YexocrnoBakus GSN41 GSN41 14109 14209
Y 28 30 35 40 55 65 70 80 95 100 105 110 115 135 4109 4209
32:;:“ vae | 40 45 50 55 75 90 95 110 125 130 135 140 145 170 tOrocnaeus JUS Kiadvany G.4146 G.4360
Monblua PN-74 LH15 LH15SG
Tpynna wi | 40 45 50 55 75 90 95 110 125 130 135 140 145 170 H-84041
3a30pac5 Makc 55 60 65 75 95 120 125 140 155 160 165 170 175 205 PyMbIHMH STAS 1456/1 RULA1 RUL2
ISO 1ISO683/XVII 1 3
——\
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Obo3HaueHme noawnnH1kos @

O6o03HavyeHue NoALWUNHUKOB

O0o03Ha4YeHne LWapUKOBbIX U
PONMUKOBbLIX NOOLWWNHUKOB
nponssoautca no NOCT 3189,
KOTOpblN ycTaHaBnuBaeT
CUCTEMY YCIOBHbIX 0603Haue-
HUN. TlogWWUNHUKN [JpYyrux
KOHCTPYKTUBHbIX Tpynn u
HecTaHOapTHble MOALUMMHUKN
MMEKT YCITIOBHOE 00603HaYeHne,
pacwudpoBKa KOTOpPOro
npuBeneHa B TEKCTE KaTanora
nepen Kaxagon KOHCTPYKTUBHOM
rpynmnomu.

Kpome Toro, psig nogwnnHu-
KoB umetT o6o3HayeHue,
NPpMHATOE TONbKO Ha
OAO «MIM3x».

Mpn 3TOM Ha noawWwUMHKKE
NPOu3BOAMTCA MapKMpoOBKa
YCNOBHbIM 060O3Ha4YeHuem,
npuHaTbIM Ha OAO «MI3», a B
nacnopTe ykasbiBaeTcs 0603Ha-
YyeHMe, NPUHATOE Ha
OAO «MI3», U cooTBETCTBY!O-
wee emy obo3HavyeHue no
[OCT 3189 nubo o603HaveHune,
yKa3aHHOe B COOTBETCTBYHLLMX
TEXHUYECKMX YCITOBUSX.

Cuctema ycnoBHbIX 0603Ha4YeHUMN
nogwunHukoB no NOCT 3189

MocTpoeHue yCroOBHOro o603Ha4YeHunA

OcHOBHOE yCnOBHOE€
o603HayeHne nogwunNHMKa
COCTOUT N3 7 OCHOBHbIX 3HAKOB,
obo3HavawWwmx cnegywwme
NpU3HaKu:

- pasmepHyl cepuio (ceputo
ONamMeTpOB M CEPUIO LUMPUH) MO
FOCT 3478;

- TUN N KOHCTPYKTMBHOE MCMor-
HeHne no FOCT 3395;
- AnaMeTp OTBEPCTUSI.

Mopagok pacnonoxeHus
3HAKOB OCHOBHOIO YCIOBHOIO
0603Ha4YeHMsa MOALWMNMHUKOB
npuBeaeH Ha Cxeme:

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

Cepusi wupuH

() 65 @*) O

JononHuTenbHblEe 3HaKK
ycrnoBHoro o6o3HayeHud
pacnonaratT cnpaBa (cyd-
dukc) wn cnesa (Npedukc) ot
OCHOBHOIO YCMOBHOro 0003Ha-
YeHus.

JononHuTenbHble 3HaKK
crpaBa HayuMHaKTCS C nponuc-
HOW OyKBbl, @ AONONMHUTENbHbIE
3HaKuW creBa oTgeneHbl OT
OCHOBHOrO YCrnoBHOro 0603Ha-

@1

@ O6o3Hauerme BHyTpeHHero AnameTp. OBo3HaueHne pa3MepHOIi Cepu NOALIMIHIKA

KoHcmpykmueHasi pa3Ho8UuOHOCMb
Tun nodwunHuka

Cepusi duamempos
BHympeHHut duamemp

O‘-IepeJJ,HOCTb 3HaKoB

YeHWsi 3HaKOM TUpe.

YcnoBHoe o6o3HauveHue
NoALUMNHMKA, cocTosiee U3
OCHOBHbIX 3HaKoOB W AOO0MNOJNTHU-
TeNbHbLIX 3HaKOB, SIBNsieTCS
MOMHbIM YCIOBHbIM 0603Have-
HUeMm.

YacTHbIM criydaem MofHoro
yCnoBHOro o6Go3HavyeHus
ABMSIETCSI OCHOBHOE YCMOBHOE
0603HayeHue.

YcnoBHoe 0603Ha4YeHue guameTpa oTBepCTUs

[NepBble OBa 3HaKa Cxembl
obo3HavalT OnameTp oOTBep-
CTUS NOALLMIMHMKA.

OvuameTpbl oTBepcCcTUS,
KpaTHble 5, o6o3HavatoT
YaCTHbIM OT JereHusi 3Ha4YeHns
3TOro AuametpaHaS.

YcnoBHOe 0603Ha4YeHMe pa3MepHbIX cepum

PasvepHas cepusi nogLumn-
HMKa — coYyeTaHue cepun
ONaMeTpoOB U LWMPUH (BbICOT),
onpegenawwee rabapuTtHble
pa3mepbl NOALLMMHMKA.

TpeTuin 3Hak cxeMbl, 0603Ha-
Yyawwnn cepuro anamMeTpoB
COBMECTHO C CefjbMbIM 3HAKOM,
0603HavaloLLMM CEPUIO LUMPUH
(BbICOT), 0GO3Ha4alT pasmep-
HYH CEPUIO NMOALLUMMHUKA.

Cepus wupuH (BbICOT),
nmetowas 3Hak 0, B yCrNOBHOM

0603Ha4YeHnn He yKka3blBaeTcs.

MogwmnHukn, HecTaHpap-
THble MO BHYTPEHHEMY AnameT-
py wunu wupuHe (pasmepbl He
cooTtBetcTBYtOT TOCT 3478,
HeonpegeneHHas cepus),
crnegyeT obo3HayaTb 3HaKkom 7
unu 8 Ha TpeTbeM MecTe CXeMmbl
Nnpu HecTaHZapTHOM HapyXXHOM
avameTtpe unu wupuHe. Takue
NOAWMNMNHUKA HEe MWMeT B
0603Ha4YeHN cedbMoro 3Haka
(cepuio WNPUH).

@ MPZ




Obo3HaueHme noawnnH1kos @

YcnoBHoe 0603Ha4YeHMe TMNOB NOALWWMHUKOB

YeTBepTbI 3HaK B OCHOBHOM
yCnoBHOM o00603HayeHumn
yKasbiBaeT TuUN nNoAawnnHuKa
(HanpaBneHne BOCMPUHUMAE-
MOW Harpysku u dopmy Ten
KayeHus).

0 LWapwukoBbin pagnanbHbin

1 WapukoBbin pagnanbHbIN
chepuyeckni

2 PonuvkoBbii paguanbHbin ¢
KOPOTKUMU  LIUITUHOPUYECKM-
MU poninKamm

3 PonukoBbli pagunanbHbIn
chepudecknin

4 PonuvkoBbIN UronsyaTbin nnm
C AJMHHBIMU UMnnHapUYec-
KM ponivkamm

5 PaguwanbHbIn ponMKOBLIA C
BUTbIMU PONUKaMu

6 PagunanbHO-ynopHbIN
LLIAPUKOBBIN

7 PonuKoBbIN KOHUYECKNIA

8 YnopHbIW MAM YynoOpHO-
paavanbHbIv LLapUKOBbIA

9 YnOopHbLIAW MAM YMNOPHO-
paavanbHbIi POfMKOBbLIN

YcnoBHoe 0603Ha4YeHNe KOHCTPYKTUBHOIO UCNONHEHUA

[MATbIN N LLECTON 3HAK CXEMbI
0003Ha4yalT KOHCTPYKTMBHbIE
MCMNOSTHEHNS NOALMMHUKOB.
KOHCTPYKTMBHbIE UCNOSNHEHUS
AN Kaxgoro Tuna MoaLviHK-

O6o3HaveHne cepum LUNPWUH,
KOHCTPYKTMBHOIO UCMOITHEHMS 1
TMNa MOALUMMHMKE, UMelLllee
3Hak 0(00), cTodAwmn ne.ee
nocrniegHen 3sHavallen umdpsl,
OnycKaeTCsl, eCnv Cepust LUMPUH

KoB 0603HavatoT undppamm ot 00
£099.

OCHOBHble KOHCTPYKTUBHbIE
WCMOMHEHNsT MOALUMMHUKOB —
noMOCT 3395.

cxeMm obos3HayeHa 3Hakom 0. B
3TOM Cny4ae YCrioBHOe 0003Ha-
yeHuMe nogwunHuka byger
COCTOSAITb W3 [OBYX, Tpex Wnu
yeTblipex unap.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

. 0O603HaYeHWe TNa NOALLMMHMKA. [lononHuTenbHbIE 3HaKK YCIOBHOIO 0003HaYeHns

3Haku, o603HavalowWme AoNonHuTeNbHble TpeboBaHuA

3Hakun, obo3Havatwuwune
OOMOonHUTENbHbIEe TpeboBaHus,
NPOCTaBsAOT CreBa v cnpasa oT
OCHOBHOTO 0603Ha4YeHus.

CneBa OT OCHOBHOro 0603Ha-
YeHUs1 NPOCTaBNAT 3HakKW,
onpepensiowmne Knacc TOYHOC-
T, rPyNNy pagmanbHoro 3a3opa,
MOMEHT TPEHUS W KaTeroputo

[ononHutensbHble  OcHOBHOE

3H8KVI cnesa 0603Haqeuue

X X X XEXXXXXXXEEX X XX XX XX XX XX XXX XX

MomeHm mpeHusi
PaduarnbHblli 3a30p
Knacc moyHocmu

Kamezopus I | ‘

KoHcmpykyus nodwunHuka

|

lNodwunHuK nosbiweHHOU 2py30modbemMHocmu

Mamepuan demaneli

KoHcmpykmueHble usmeHeHust

Ponukosble MoOWUMHUKU ¢ MOOEPHU3UPOBaHHBIM KOHMaKMOM
CrieyuarnbHble mexHuyeckue mpebosaHusi

TpebosaHusi kK memnepamype omiycka

[JononHutenbHble 3HaAKU
0603Ha4aloT cregytoLlee:
- Karteropusa - o6o3Havaet
HanMyme [AOMNONMHUTENbHBIX
TexHudyecknx TpeboBaHUn,
YCT@HOBIEHHbLIX B TEXHUYECKMX
YCINOBUSAX Ha MOALMUMHUKA  UNn
B KOHCTPYKTOPCKOW [JOKYMEHTa-
UnW, YTBEPXKOEHHOW B YCTaAHOB-
NEeHHOM nopsiake.
- MOMEHT TpeHus - 0603Ha4a-
€T psi MOMeHTa TPEHMSI.
- pagvanbHbIA 3a3op -
obo3HavaeT rpynny pagvanb-
HbIX 3a30poB o NOCT 24810.

NOALUMMHUKOB.

CnpaBa OT OCHOBHOTO
o603HavyeHMa npocTaBnsAoT
3HaKku, onpejgenstwowune
KOHCTPYKTUBHbIE W3MEHEHMS,
cMa3sKy, TpeboBaHUs Mo YPOBHIO
Bnbpaunn, matepuarnsl getanemn
N chneumnasnbHble TeXHUYecKue
TpeboBaHus.

\

DononHuTensHble
3HaKn cnpaBa

XX XX XX XX XX XXX XX

Cma3o4Hble Mamepuarib!
TpebosaHusi o yposHto subpayuu

- Kjnacc TOYHOCTU — 0003Ha-
YyaeT kKnacc TOYHOCTM Mo
rOCT 520.

- KOHCTPYKLMA MOAZLIMMHMKA
- bykBa H o603HavaerT:

1) paguvanbHbIn PONUKOBLIN
chepuyeckmn  OBYXpPSAHbIN  C
KOmbLIeBOW MPOTOYKOWM U OTBEpP-
CTMeM AN CMasku

2) papuanbHbIi POSUKOBLIA C
KOPOTKUMU  LINANHOPUYECKUMM
ponvkamu 6e3 BHyTPEeHHEro nnm
Hapy»XHOro KoneLl.

3) ynopHbIN WapuKkoBbI
OAVHapPHbIV 1 ABOMHOMN.

@ MPZ
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- MOAWMWMHUK MNOBbIWEHHOW
rpy3onoabLEMHOCTH - GykBa A;

- MaTepuan pgetanen -
o0bo3HaveHuns (undpbl ykasblea-
0T Ha nocneayLwmne UCnonHe-
HUSA):

0. KO1 ... — Bce pgertanu nog-
LUMMHWKA UK YacTb geTanemn ns3
HepXXaBeloLLIel cTanu.

X, X1 ... — KonbuLa u Tena
KayeHus1, Unun Tomnbko Komnbua (B
TOM 4uCre OfHO KOmMbLO) U3
LleMeHTUPYEMOW CTanu;

P, P1...— petanu nogwunHUKoB
13 TennocTonkux (bbiCTpopexy-
LLUMX) cTanewu;

I, M1 ...— cenapaTop 13 YepHbIX
METanIo.;

b, b1 ... — cenapatop u3
0©e30M0BSAHNCTON OPOH3bI;

0O, 01 ... — cenapatop wu3
antM1HUEBOTO CMaBa;

J, 11 ... — cenapatop wu3
nartyHu;

E, E1 .... —cenapaTtop u3

nnacTtn4ecknx matepmanos.

- KOHCTPYKTUBHbI€ W3MeHe-
HUA - obosHadeHue K, K1... c
undpammn B nopsake UCnonHe-
HUA.

Obo3HaueHme noawnnH1kos @

- PONMUKOBbIE MNOALUNMHUKU C
MoOANMDMUUUPOBAHHBLIM
KOHTaKTOM - 00o3HayeHue M,
M1... ¢ uucpamn B nopsake
WCMOSNHEHNS;

- cneuuanbHble TexHU4ec-
Kune Tpe6oBaHUsA -
obo3HaueHue Y, Y1 ... cneumanbs-
HbIX TpeboBaHMN (Y)KeCTOYEeH-
Hble TpeboBaHNA NO LUEPOXOBa-
TOCTM, MO TOYHOCTW BpaLLEHMNS U
T.4.).

- TpeboBaHua K Temneparty-
peotnycka-T,..T5
obo3HavyeHne Temnepartyphl,
npuM KOTOPOM MNpPOM3BOAMUTCS
CTabMnNU3npyoLLMIA OTMYCK.

- CcMa304Hble maTepuarnsbl -
obo3HavyeHnsa C1, C2... - Buabl
CMa304HbIX MaTepunanos.

- TpeboBaHUS MO YPOBHIO
Bubpauuu - LW, W1.. W5 -
obo3HayeHne ypoBHA Bubpa-
unn. C Bo3pactaHMeM LM poBo-
ro MHOEKca BenuYMHa YPOBHS
BMOpaLN YMEHbLLAETCS.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ [lononHuTenbHble 3HaKK yCnoBHOro 0603Ha4eHms. YcnosHoe o6o3HaueHmne M3

YcnoBHoe o603HavyeHue MIM3

MomMnmo o6Go3HavyeHUs
NOAWNUMNHUKOB, COTfacHO
TOCT 3189, OAO «MIM3»
mcnonb3yetr CoBGCTBEHHOE
o603HayeHne nNopLWMUMHUKOB.
O6o03HayeHne noALWNMNHUKOB
npegcrtaensieT cobow KomMOuHa-
uni n3 OyKB JTATUHCKOTO
andasuTta n apabckmx Lmdp.

B
Mpeduke

MpobGen, 6e3 npobena
nnu geguc

BasoBoe 0603Ha4YeHne

MonHoe o6o3HayeHwue
noawmnnHukoB kadeHuns MI3
CoCTOMUT 13 6azoBoro o6o3Haye-
HUA U OOHOrO UMM HECKOMbKUX
[OMNONMHUTENbHBIX 0603HAYEeHWIA.
CTpyKkTypa nomnHoro o6o3Haye-
Hus MIN3 ykasaHa cxeme.

62202 2RS1
QJ222 M
22208M| — | _2RZ

Mpo6en, 6e3 npobena nunu gecpuc

Cydhduke

Ctpyktypa 6aszoBoro o6o3Ha4yeHuns MIN3

BasoBoe o603HayeHue
onpegenseT TUM NOALUUIMHUKA,
CTaHOapTHY KOHCTPYKLWUIO,
rabapuTHble pas3mepsl.

Cepusi nodwunHuka

v

CTpykTypa YCNOBHOTO
6a3oBoro 0603Ha4YeHMs noa-
LLUMMNHMKOB NPUBEAEHA Ha CXeME.

3

Tun nodwunHuKka

MepBas uudpa wmnu OGykeBa
(nMbo kombuHauua 6yks) B
6a3oBoM 0003HaAYEeHUN YKa3bl-
BalOT Ha TMMN NOALUUMHMKA.

Cepusi paamepos

I

BHympeHHut duamemp

O6o3Ha4yeHne TUMNOB MoOA-
LUMMHUKOB U UX COOTBETCTBUE
Tvnam no NOCT 3189 npueegne-
Hbl B Tabnuue:

@ MPZ




Obo3HaueHme noawnnH1kos @

BaszoBoe 06o3Ha4eHue HaumeHoBaHue
o6o3HayeHve MN3 | no FOCT 3189 TUNa NOALMUMHUKA
1 1 LLlapukoBbIN paguanbHbIi cdepruieckuii
2 3 PonukoBbIn pagnanbHbi chepuyeckitin
3 7 PonvkoBbI KOHNYECKMI
6 0 LLlap1KoBbIN pagmanbHbIn
7,QJ 6 LLlapvkoBbIN pagnanbHO-yMOpPHbIN
N, NJ, 2 PonukoBbI pagunasbHbiii ¢ KOPOTKUMU
BC4B LIMAIMHAPUYECKAMU POnKaMu
NA, NK, 4 PonvkoBbI paguanbHblii ¢ ANMHHBIMM
RNA, NKI LIMAIMHAPUYECKUMM PORMKAMI UM UroSbYaThIn
K, KZK Wronbuarbint 6es koney (dxDxB)
AXK 9 PonvkoBbIn YNOpHbIN

Btopasa u TpeTbsa umdpbl
0003Ha4aloT ceputo pasmepos,
COOTBETCTBYHOLLUMX CTaHZapTam
NCO. Uudpa 2 Ha cxeme
obo3HavaeT ceputo WwmpuH (8, 0,
1, 2, 3, 4, 5, 6, 7 - B nopsaake
YBENUYEHMS LUMPWHbI), uMdpa 3
Ha cxeme oO6GO3Ha4yaeT cepuio
anawmetpos (7, 8,9,0,1,2, 3,4 -

B Nopsiike Bo3pacTaHusi pa3me-
pa).

CpaBHeHue cepun guamer-
POB W CEepuUn WUPUH NO
OCT 3478 c 0603Ha4YeHnem no
NCO n 6a3oBbiM 0003HaYEHNEM
MM3 npuBegeHo B Tabnuue
(WVGEHTUYHbIE 3HaA4YeHUs He
NpuBOAATCSH)

0603Ha4eHune BasoBoe MIN3 7 0 8 9 0 1 2 3
cepum guametpoB | FOCT 3478 0 1 8 9 1 7 | 2(5)| 3(6)
0603Ha4eHmne BasoBoe MIN3 0 0 0 0 0

cepum guametpoB | FOCT 3478 7 7 7 7 7

B oTpoenbHbIX cny4dasax
yncrno, obosHavawllee TUN
noawunnHMka m (Mnm) nepsoe

222,223 6(0)4

230, 231 621

240, 241 630
641

YMCMO Cepmmn pa3mepoB Onycka-
eTca. OTW yucna npuBeeHbl B
CkobKax Ha pUcyHke

7(0)3 NA
720 NK
731 RNA
QJ226

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ YcnosHoe o6o3HaueHne MM3

NocnegHue aBe uudpobl
6a3oBoro 0b603HayYeHus ykasbl-
BaOT KOA pa3mepa NoALUNMHUKAE,
NONYy4YeHHbIN OTAeneHus
HOMMWHanNbHOrO AnameTpa
OTBEpPCTUSi B MUNNIMMETpax Ha 5.
VckntoueHus cocTaBnsaoT:

- BHYTpPEHHue avametpbl oT 1
00 9 MM, Bblpa)eHHbIE LernbiM
yncrom, 06o3HavaTCsl, paBHOM

HOMWHANbLHOMY AVAMETPY;
- BHyTpeHHue pauametpbl 10,
12, 15, 17 MM - uudpamu
cooTBeTcTBeHHO 00, 01,02, 03;

- BHYTPEHHWE AnameTpbl OT
500 go 2000 MM - yucriom
paBHbIM HOMWHANbHOMY
OnameTpy, OTAENEeHHbIM 3HaKOM
Opobu OT ocTamnbHbIX 3HAKOB
YCITOBHOIO 0603Ha4YEHNS.

CTpyKkTypa AgononHuTensHoro o6osHavyeHue M3

HononHuteneHoe obo3Have-
HWe pacnonaraeTcs nepepg
6a30BbIM O0G6O3Ha4YeHUEM
(npecmkc) wmnu nocne Hero
(cydcpukce).

Mpedukcbl cnyxat Aans
0603Ha4YeHnss HecTaHOapTHOWM
LWMPUWHBI  PONMKOCEPMYECKNX
nogwnnHukos. Cyddukchl
XapakTepuaylT KOHCTPYKTUB-
HOE UCMOSTHEeHWEe MOALLMMHMKOB
1 pacnonaratlotcs 3a 6as3oBbIM
obo3HaueHnem B cneayroLlen
nocnenoBaTenbHOCTY:

- BHYTPEHHSS KOHCTPYKUMSA
AeTanem NoALWnNnHUKa;

- BHEWHNAS KOHCTPYyKUUSA
JeTtanen nogLwunHuKa;

- cenapartop;

- Aapyrue ocobeHHoOCTU
NOALUMNMHUKA; 3TO MOXET ObiTb
Knacc TOYHOCTW, BHYTPEHHUN
3a3op, ypoBeHb Bubpauwuu,
TepMmoobpaboTka, BUA CMasku u
apyrve.

Cydbdukchl 3anucbiBatoTcs:
- nocne 6asoBoro 0603Haye-
Hus 6e3 pasaeneHus, onpenens-
OLLME BHYTPEHHIOK KOHCTPYK-
LM, KOHMYecKoe OTBepcTue
(7312B; 22314K);
- Yepes Tupe Ons obo3Haye-
HUS HanMMuMs 3alUUTHBIX LWaKo,
ynnoTHeHun (6305-22);
- Yepes3 WHTepBar, OTAENso-
wen ux ot 6azoBoro obo3Ha4ve-
HUSA UNKn NpeablayLlero cyduk-
ca, (6205-RS1 P P6).
JononHutensHble 0603HaYe-
Hua (cydbdukcbl) NpuBeAeHbl B
onncaHuMm COOTBETCTBYIOLLEN
rpynnbl NOALUWMHUKOB.

@ MPZ




MapkupoBKa NOALWNNHUKOB

Ha nogwwunHukax [domkHa
ObITb MapKMpOBKa NX YCITOBHOTO
0003Ha4YeHUsa, YCMNOBHOTO
obo3HavyeHna npeanpuATUNA-
M3roTOBUTENS U YCIOBHOTIO
3HaKa roga Bblnycka.

Ons Bcex MOAWWUNHUKOB,
KPOME KOHUYECKMX, A51s 0603Ha-
YeHUs HopMarnbHOK Krnacca
TOYHOCTW NMPUMEHSIOT 3HaK «0».
[ns KOHNUYeCKNX MNOALUMMHUKOB
anst obo3Ha4yeHus HyneBoro
Kracca TOYHOCTU MPUMEHSIOT
3Hak «0», HopMarnbHOro knacca
TOYHOCTU NPUMEHSIOT 3HaK «N»,
Krnacca TOYHOCTM 6X NpUMeEHs-
HOT 3HaK «X»

3Hak-«0» MapKupytT TONbKO
B TOM Crfyyae, ecnu crnesa oOT
Hero MMeeTCcsl 3Hak MapKUPOBKN.

Hdonyckaetca YyTOYHEHME
ycrnoBHoro o6o03HayeHus
NOALUMMHUKOB NyTEM MCnpaBre-
HUS OTAENbHbIX 3HAKOB MapKu-
POBKW.

Honyckaetca gononHUTenb-
HO MapKMpoBaTb Ha NOALUMMHK-
Kax unu ykasbiBaTb Ha KOpoOGke,
©aHZeponu unn B ToBapoconpo-
BOOMTENbHON [OKYMeHTauum
obo3HayeHne WMHOPUPMEHHOTO
aHanora.

Mpun HanNU4YuKM B KOHTPaKTe Ha
noctaBKky MNOALWMHUKOB Ha
3KcnopT TpeboBaHMi NO MapKu-
poBke, otninyHom ot FOCT 3189,
Jonyckaetcsa MapkupoBaTb
0603Ha4YeHMe, OroBopeHHOoe
KOHTPaKTOM.

[donyckaetca npumeHeHue
OBOWHOW MapKUPOBKU —
obosHauyeHne no NOCT 3189 un

Obo3HaueHme noawnnH1kos @

3apybexHoe 0603HaveHue.

MapknpoBKy HaHOCAT Ha
ntobble NOBEPXHOCTU MoALINM-
HUKa, KpoOMe noBepxHoCTeu
KayeHusl, OJHaKO MapKMpOBKa
He JOIKHA HapylaTtb TEXHU4YecC-
kKme TpeboBaHMA U HOPMbI
TOYHOCTM.

Ons nNoAWWNHUKOB,
TOPLIEBON MOLLAaKON LWMPUHO
MeHee 2 MM:

- MapKupoBKY YCIIOBHOTO
0003HayeHusa Tunopasmepa wu
npeonpuaTUA-U3roToBUTENS
HaHOCAT Ha HapPY>XHbIN AnameTp
NI Ha YNaKoBOYHYH KOPOOKY;

- MapKMpOBKY Krlacca TO4YHOC-
TWU, KaTeropun, OTAENbHbIX
TexHu4yecknx TpeboBaHuUnM,
CTPaHbI-M3roTOBUTENS HaHOCAT
Ha YNaKoBOYHYHO KOPOOKY U
(vnn) ykasblBalOT B TOBapocon-
pPOBOANTENBHOW OKYMEHTALNN.

[ns noawmvnH1MKoB ¢ 3aWmT-
HbIMK LWanbamn 1 ynnoTHEHUs-
MW MapKUPOBKY CTpaHbI-
N3roToBUTENs pfJonyckaeTcs
HaHOCUTb WM YMNAKOBOYHYH
KOPOOKY wnuM Ha 3aluTHble
LIaniObl U yNNOTHEHMS.

PasbeMHble wWapukoBble
NoALNMHUKA C HeB3anmmo3aMe-
HAEeMbIMX KOMbLAMW  OOJTKHbI
UMETb MapKMPOBKY, UCKIHOYato-
LY BO3MOXHOCTb MepenyThbl-
BaHWS KOneL, NOALLMMHUKOB.

Pa3sbeMHble LWapukoBble W
PONMKOBbIE NOALUNMHUKA, KPOME
LAPMKOBbIX MOALIMUMHUKOB C
OTBEPCTMEM OMAMETPOM MeHee
unu paeHbIM 10 MM C HEB3anMO-

c
n

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MapkupoBka noaLLMMHIKOB

3aMeHsieMbIMW KOoMbLaMm,
OOJDKHbl MMETb MapKUpOBKY
ycrnoBHoro o6o3HayeHud
NOAWMNHUKOB Ha KaXgom
konbue. [onyckaeTca HaHece-
HVE MapKUPOBKM Ha OLHOM M3
Komneu, .Npu 3TOM A0MmkHa ObITb
MCKMOYEHA BO3MOXHOCTb
nepenyTbiBaHUs KOMeL, NoAaLwmn-
HWUKOB.

[nsa nogwmnHuka ¢ ogHOCTO-
POHHMM YMNSIOTHEHWEM WU C
OlHOW 3aWuTHOW wWanbon
Aonyckaetcsa nNpuMeHeHue
YNIAOTHEHUA WUAN  3aWUTHOW
wanbbl C MapKUpOBKOW OT

aHarnornyHblX MOALWMUMHUKOB C
OBYMSI  YMIIOTHEHUAMU UMK
3aWuTHbIMKM  Wandamn. [lpu
3TOM MapKMpPOBKY Tyna NoALun-
HUKaA HaAHOCAT Ha Hapy>XHOM
KomnbLie MM B TOBapOCOMpPOBO-
OUTENbHOW AOKYMEHTaLMN.

[nsa noawmnnHMKOB 3aKpbITO-
ro TMna gonyckaetcs B mogudum-
Kaumax MOOWMNHUKOB WUCMOSb-
30BaTb MMeEKLIMEcs YnroTHe-
HUSI U Wanbel. Mpy aTOM Mapku-
POBKY Tuna MOAWMNHMKA
HaHOCAT Ha HapyXHOM KonbLie
Unn B TOBapOCOMPOBOAMUTENb-
HOW JOKYMEHTaLMW.

Pacmucbpom(a 3HakKa roaa Bblifnycka

1980 - H
1981 -3
1982 -y
1983 -1
1984 -1
1985 -7
1986 - S
1987 - U
1988 - I

1989 -T

1990 - N 2000-M
1991 -C 2001 -T
1992 -U 2002 -Y
1993 - L 2003 - N
1994 - K 2004 -V
1995 -M 2005-C
1996 - X 2006 - F
1997 -4 2007 -T
1998 - H 2008 - E
1999 - 3 2009 - b
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YnakoBKa nogLMUNHUKOB

Bce noALumnHMKM NOCTaBNA0TCA B UHONBK-
AyanbHOW UK rpynnoBO YNakoBKe.

MHauBuayanbHas ynakoBka

MogWWNHMKN HapY>XHBIM OUaMeTpPoOM A0
300MM 1 maccon go 8 Kr Cpokom xpaHeHust 6
neT nNOCTaBNAKTCA B MHOMBUAYaANbHON
yNaKoBKe - KapTOHHOM Kopobouke (doTo 1).
lMepen ynakoBKOM B KapTOHHYI KOPOOOYKY
Kaxabli MOALWWMHMK 3aBopaduBaeTcd B
napadHMpoBaHHyt0 Oymary u repMeTuyHO
3aBapvBaeTCcad B MOMWITUIIEHOBLIN MakeT.
3aTeM kopobo4KkM C NOALUMMHUKAMW YKNagbl-
BaOTCSH B SLLMK U3rOTOBMEHHbIN M3 haHepbl 1
nunomarepuanos. bpyTTo Awmkos 4o 60 Kr.

MoOWWNHYKN HapY>XHBIM OUaMETPOM [0
300MM 1 maccom o 8 Kr CpOKOM XpaHeHus 2
roga nocTaBndaAlTCA B WHAMBUAYaANbHOW
ynakoBke 6e3 kopobouek. Kaxapbiv nogLwmnnHmK
3aBopayMBaeTcss B napadUHUPOBAHHYIO
Oymary (doTo 2).

MoawmnHukn maccoi 8-14 kr obmaTbiBatoT-
CH NIEHTOW NOSIM3TUNEHOBOW BHAXMECT Yepes
oTrBepcTme. K kakgomy nogLmnnHUKY KpenuTcs
(PMPMEHHbIN MapKUPOBOYHbIN APIbIK
(choTo 3).

MoawmnHMkn maccoln ceble 14 kr obma-
TbIBAKOTCS Yepe3 OTBEPCTUE BHAXMECT NEHTON
NoNMaTUNEHOBON 3aTEM FEHTON CapXeBOW.
MogWmWnHKK No Hapy>XHOMY OuameTpy OKneu-
BaeTCst PYPMEHHOM FTEHTOMN CKOTY U K KaXKOOMY
NOALWMMHUKY KPENUTCH MapKUPOBOYHbLIN
ApPNblK M COMPOBOAUTENbHLIA LOKYMEHT
(macnopt) (poT0 4).

[nsa yknagky nogwmnHUKOB UCNONb3YHTCS
rogposimkn maccor 6pyTTo go 35 kr (cpoto
5), OepeBsiHHbIE AWMKM Maccon BpyTTo A0
70 kr (dpoto 6) unu MHOrooGopoTHas Tapa.
KpynHorabapuTHble MNOOLWMWMHUKM MacCou
cebiwe 100 kr yknagelBaloTca B HecTaHAap-
THble [OepeBSAHHbIe HAWWKM C MNOMO3bSMU
(dhboTo 7). KpynHorabGapuTHble

Obo3HaueHme noawnnH1kos @

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ VYnakoBka noALMMHMKOB

noAaLmnHukM Mmaccon oo 100 kr yknaabiBaroT-
Cs MO OnpedeneHHon CXeMe Ha nopgoHe.
Cepxy Ha noglWuNHUKK YyKnagblBaeTcH
OepeBsiHHas peweTka W Mpyu MocTaBke
noTpebuTtento naket ob6BSA3bIBAETCA NEHTON
NONNNPONUITEHOBOMN.

Mpu nokynke nogwunHukos MPZ Heobxo-
Onmo obpaTuTb BHUMAHME Ha TO , YTO yNaKoB-
kKa (kopoboyka , MapKUPOBOYHBIA SPIIbIK
nMeeT (OUPMEHHbIV LBET - OpaHXeBbIA , Ha
ynakoBKe MPUCYTCTBYeT TOBapHbIN 3HaK
npegnpuatusa, 1ISO 9001 (o6o3HaveHune
COOTBETCTBUSI MEXAYyHAapOO4HOMY CTaHOapTy
kayecTBa), http://www.mpz/com, WTpmx KoA.

pynnoBas ynakoBka

MopwwunHukn MPZ Ttakxke noctaBnsaTcs U
B IPynmnoBOM yMnakoBKe ,3aBEPHYTble B napa-
(PUHMPOBAHHYIO U MHTMBUPOBaHHYIO Oymary
no 10 wr. B pynoHymkn (cpoto 8). 3artem
PYMOHYMKM yKNaObIBATCA B TPAHCMOPTHYHO
Tapy . B kaxayto TpaHCnopTHYtO Tapy yknagbil-
BaeTCd COMPOBOAUTENbHbIA OOKYMEHT
(mnacnopr).

MapkupoBKa U TpaHCNOPTUPOBaHMe

TpaHcnopTHY0 Tapy MapkupyrT B COOTBE-
TctBuUM ¢ TOCT 14192-96. MapkupoBky
HaHOCAT Ha APMbIK U HENOCPEACTBEHHO Ha
ALK,

TpaHcnopTupoBaHMe MNOLWMMNHUKOB
NPOM3BOOAT TOMbKO B 3aKPbITbIX: TpPaHCMop-
THbIX cpeactBax. OTrpyska MNOALWMMHMKOB
npou3BOaUTCS B rocpposimkax , 4epeBAHHbIX
ALMKAX,MHOFOOBOPOTHON MeTanIM4eckomn
Tape , KpynHorabapuTHble MNOALUUMHUKMA BO
BHYTPEHHEN YyNakoBKe (MO COrfacoBaHU C
notpebuTenem) NoCTaBnsOTCS Ha MOAAOHAX
naketamu. lNpu aTOM Ha BepxHWU Apyc noa-
LWMNHUKOB 00s3aTenbHO YykNnagbiBaeTcs
JepeBsiHasl pelueTka u nakeT obBA3bIBaeTCS
NONMNPONUIIEHOBON NEHTON. ModposawmKn 1
OEPEBSIHHbIE SALLUMKN Takke NOCTaBNAlTCA B
nakeTMpoBaHHOM BuAe Ha NoggoHax.

@ MPZ
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anIMeHeHVIe noALnnHNKOB .

anMeHeHMe noaowMnNHUKOB

Mocanku

OdbdbekTnBHaa paboTa
NOAWWNNHUKOB BO MHOTOM
CBsi3aHa C NocagKou, T.e. BUAOM
coeAuHeHNs nogwunHnka ¢
koprnycom u Banowm. [locagkon
pernamMmeHTMpyeTcs MOoXeHNe
Hapy>XHOr0 M BHYTPEHHEro
Korevw NoALLIMMNHUKOB B paauarib-
HOM HanpasfeHun, a TakKke
dukKkcauua oT npoBopoTa
OTHOCUTENbHO KOPMNYCHbIX
petanen. [locagoyHass nosep-
XHOCTb KOpMycHOW petanu
OOMKHa MMoTHO conpukacaTbCs
C MOBEPXHOCTBbK MNOALUUMHMKA,
NoO3TOMYy Ha Hen HegonyCTUMbI
BbICTYMbl, 3ayCeHLbl, pa3Hble
HEpPOBHOCTU, KOTOpble OyayT
CHMXaTb rpy30No4bEMHOCTb
nogwunHuka. lMpu Hanuyum
HeJonycTUMOro 3as3opa Mexay
nocagovHbIMM  MOBEPXHOCTSIMU
NOOWWMNHUKA W KOPMYCHOMN
getanu Mexay HUMU MOXeT
BO3HUKHYTb CKOMbXEHUe, 4YTO
cnocobCcTBYET ObICTPOMY U3HOCY
UIn NOBPEXOEHUI0 NOCaf0yHOM
noBepxHocTu. [MoAWNNHKKN
OOMKHbl  OblTb CMOHTUPOBAHbI
Takum obpasom, 4YToObl Temne-
paTypHble W3MEHEeHUa He
BbI3bIBany NX 3alleMIIeHNst Unu
HeJoMyCTUMbIX 3a30poB. JTO
0ObIYHO peLLaeTcs NOABMKHBIM
("nnaarwowum") B 0OCEBOM
HanpaBfeHnn MOALNMHUKOM.
HakoHel, B OonblIMHCTBE
MawWwunH TpebyeTcHa, 4YTOOHI
NOALUMMHUK MOXHO ObIfIO Nerko
MOHTMpOBaTb W LEMOHTMPO-
BaTh.

Ona Bblbopa nocapgkwu
oonbwoe 3HavYeHue umeeTt
HarpaBrieHne Harpy3ku OTHOCU-
TENbHO KOnbLUa MOALUMMHKKA.
Ecnu konbuo nogwunHuka
HaxXOAUTCS B MOKOE OTHOCUTESb-
HO HanpaBneHuss OencTBuUSA
Harpysku, TO Takyl Harpysky
NPUHATO Ha3blBaTb MECTHOM.
Ecnu konbuo noAaWUNHUKA
BpallaeTca Mo OTHOLIEHUIO K
HanpaBleHU OeucTBUs
Harpysku, TO TaKyk Harpysky Ha
KOMbLO HasblBaKOT LUUPKYyNALN-
OHHOW. B pgaHHOM cnydvae
KOmMbLIO BOCMPUHUMAET Harpysky
nocrieqoBaTenibHO BCEN OKPYX-
HOM MOBEPXHOCTbI [OPOXKM
KayeHus. MNpn ogHOBpEMEHHOM
BO3AENCTBUM Ha KONbLO
NOALUMMHUKA Harpysku, MOCTO-
AHHOW MO HanpaBfEeHUI
(Hanpumep, cuna Beca), u
nepeMmeHHon (Hanpumep,
Bpawatuwenca macchl),
Harpy3ky HasblBalT koneba-
TenbHon. Takum obpasom, npwu
OLHOM UK TOM XXe HanpaBfieHun
Harpysku HapyXHOe U BHYTPEH-
Hee KONnbLUO NoAWMWNHUKA
UCNbITbIBAOT pPa3HOEe Harpyxe-
HMe B 3aBUCMMOCTM OT TOrO,
Kakoe 13 HuxX Bpawiaetcs. Ecnm
KOmbLO Kakoe-TO BpeMmsi Haxo-
OUTCA NOA4 UMPKYISILMOHHON
Harpyskou, a ocTanbHoe Bpems -
nog MecTHOW unu konebatenb-
HOW Harpyskou, TO Takyto
Harpy3ky HasblBalOT Heonpene-
TIEHHON.

MUHCKUMN NOOWUNHUKOBLIAN 3ABO[
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Mpyn mecTHOM Harpyske Ha
KONMbLO MPUMEHSAT nocagku ¢
3a30poM, ecnu He TpebyeTcs
nocagka C HaTAroMm Mo Apyrum
coobpaxeHuam. YpesmepHoe
yBeNnMYyeHe 3asopa He MnpuBO-
OUT K NPOBOPOTY KonbLia Ha Bany
UNM B KOpPMyce, HO yxydllaeT
pacnpegeneHne Harpysku.

Mpn UNMPKYNAULMOHHOMN
Harpyske Ha KomnbLo, koneba-
TENMBLHOW W HeonpeaeneHHon
Harpyske, ONS BpaLLaroLLMXCs
KoreL, NoALUNHMKOB NPUMEHS-
10T nocagku c Hatdarom. [Npou-
HOCTb coeguHeHUA KoJibua C
BanoOM WM KOPMyCcOM (HaTsar B
nocagke) AormkHa ObITb Tem
Oonblue, YeM TsKENEN PeXuUM
paboTbl NOALIMMHUKA, XapaKkTe-
pu3yemMblii COOTHOLIEHUEM
9KBMBAIIEHTHON Harpys3km u
ONHaAMWYecKon rpysonogbem-
HOCTW, KU 4Yem Oonble ero
pasamepbl. [Ons poONUKOBbIX
NOALWMWMHMKOB, Kak npaBuIio,

Ha3HayalT Oonee Tyrue
nocagku, Yem st LLapuKOBbIX.

MoAgWUNHUKN KavyeHus
MOHTUPYHOT Ha Banbl B CUCTEME
OTBEPCTUS C TOW MULb pasHu-
Len, 4To Jonyck Ha OCHOBHOM
pasmep Konbla YCTaHOBNEH
oTpuuaTtenbHbIM OTHOCUTENbHO
HYNEeBOW JMHUK, T. €. BEpPXHee
OTKIMOHEHWE BCeraa paBHO Hyro
CM. puc.3.

[Mone ponycka Ha AnameTp
OTBEPCTUS NO[WMUNHUKA
ob6osHavaetca L, T.e. ana
KIaCCOB TOYHOCTM MOALUNMHK-
koB 0, 6, 5, 4, 2 AOMKHbI NpUMe-
HATb 0OO3HayeHUs nonen
[OMyCcKOB AMaMeTpa OTBEPCTUS
B nocagke LO, L6, L5, L4, L2.
Hanpumep nocagka nogwwmvnHu-
Ka Knacca TO9YHOCTU 6 ¢ anamert-
pom otBepctua 30 MM Ha Ban
kBanuteta h6 obo3Ha4aeTcs

z 30% (urm & 30 L6/h6)

Mocagkn

Kopnyc
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MoagwKWnNHMKN KayeHus
MOHTUPYKT B OTBepcTue
Kopriyca B CUCTEME OCHOBHOIO
Bana. [lone pgonycka Aans
CpeaHero HapyXHoro guamerpa
noaLwmnnHmnka obosHa4vatot IDmp,
T.e. ANs pasHbiX Knaccos
TOYHOCTU MNOAWMUNHUKOB
npuMeHsaTCca 0603HaYeHUs
nonew [JAOMYCKOB Hapy>XHOro
anametpa B nocaake 10, 16, 15,
14, 12. Hanpumep, nocagky
NOALWNMNHWKA C HapPYXHbIM
anameTpomMm 72 MM Knhacca
TOYHOCTM 6 B oTBepcTue 7-ro
KkBanuteta o6o3HavarT

,@'72’;‘—67 (vnn & 72 N7/16)

[Ons MoHTaxa Ha Ban M B
KOpPMNyC WCMonb3yT CUCTEMY
nocagok, Wn3o0pa)eHHy Ha
punc.3. W3 npeactaBneHHOro
LUMPOKOro psiga nocagok Ha Ban
B MpakTUKe 4alle peanusyoT
nocagku g6, hé, j6, k6, 16, n6, pob,
rb, a Npu BbICOKMX TpeboBaHMAX
K TOYHOCTM BpaLleHus hb, j5, k5,
m5. [1na nocagok B KOpNyc Yatle
peanuaytoT nocagkm G7, H8, H7,
J7, K7, M7, N7, P7, a npu
BbICOKMX TpeboBaHMAX K
TOYHOCTV BpaLlleHus-J6, K6, M6,
N6, P6.

C uenbio coyeTaHuda c
NOALUMMNHUKAMWN pasHbIX Knac-
COB TOYHOCTM MNPUMEHSAIOT
crnepywLime KBa-nuTeTbl BanoB.:
ONnsS NOALWWMHMKOB KNaccoB
ToyHOoCTM O 1 6 - 6-1 KBanNUTET
Bana; ansi KnaccoB TOYHOCTU 5-
ro n 4-ro - 5-n kBanuUTeT Bana,
NS Knacca TOMHOCTU 2-T0 - 4-n n
3-1 kBanuTeT Bana.

anIMeHeHVIe noALnnHNKOB .

Ans coyeTaHWs NOQLWMMNHU-
KOB pasHbIX KIlacCOB TOYHOCTM
NPMMEHSIT crneaywwmne
KBanMUTETbl OTBEPCTUN: ANSA
NOALUMMHUKOB KMNaccoB TOYHOC-
™ 0 n 6 - 7-1 KBanuTeT OTBEpP-
CTUS; ONsi KNAacCoB TOYHOCTM 5-
ro n 4-ro - 6-1n KBanNUTET OTBEpP-
CTWIA; ANS Kracca TOYHOCTU 2-T0
- 511 1 4-n KBanNUTETbI OTBEp-
cTuS.

Pexum paboTbl nogwunHu-
KOB MO MHTEHCMBHOCTU Harpyxe-
HUS YCMOBHO OLIEHMBAKOT MO
OTHOLLEHMIO Harpy3Kun K AUHaMu-
YEeCKOW rpy30noabeMHOCTU Kak
nerkun (P< 0,07C), Hopmanb-
Hoin (P<0,15C), Tsaxenbin
(P>0,15C). MNocapgku pgns
NOALWMNHMKOB, paboTatoumx
npv yaapHbIX U BUOPaALMOHHBLIX
Harpy3kax (B >Xerne3HoOopOX-
HbIX U TpamBaMlHbIX BGykcax, Ha
KoneH4yaTblX Banax gsurartenen,
B y3nax [Apoburnok, npeccos,
3KCKaBaTOPOB U T.M.), BbiOMpatoT
Kak [Ons TSXKenoro pexuma
paboTbl, He3aBUCUMO OT
BESINYNHBI HArpy3Ku.

lMpu BbIOOpPE nocagok c
HaTAroM (4acTb MepPexoaHbIX U
NPeccoBbIX NOCaA0kK) Heobxoaun-
MO yuuTbiBaTb, 4YTO 3a30p B
NOOLMWMHUKE MOXET YMEHb-
watbes oT 50 go 80% ot n3me-
PEHHOro HaTtsra B 3aBUCUMOCTU
OT XKECTKOCTW KoneLw, NoALnmHW-
Ka 1 matepuana conpsiraembixX
aeTanen wus3-za pacTsKeHUus
BHYTPEHHMX KOMeEL W cxatus
HapyXHbiX. OTo 0cobeHHO
OTHOCUTCHA K Hebonbwum
HEXECTKMM  LLUapUKOMOALLIMMHN-
KaMm, VMEHLMM He3HauuTerb-
Hbl pagnanbHbIA 3a30p.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ ocaaku

CnepoBaTtenbHO, B TaKux
cnyyasx enaTtenbHO MPWHU-
MaTb MNOcagkM C MUHUMAIbHbLIM
HaTsrom unu 6es Hero.

B ynopHbIX MNOALMNHUKAX
BpallaLleecss KOmnbLO MOHTU-
pylOT MO MOCagKe C HaTAroMm, a
HenoABMXHOE - MO Mocagke C
3a30pOM, MNpPUYEM OMOpHbIe
NOBEPXHOCTM conpsAraembix
aetanen OmKHbl ObITb NepneH-
OVKYNSAPHbBl OCKM  BpalleHus,
yTOObl Harpyska pacnpegens-
nacb paBHOMEpPHO Ha Bce Tena
KavyeHus. [Ona paguanbHo-
YMOPHbLIX ChepU4EeCcKnX posnKo-
BbIX MOALUMMHMKOB, KOTOpbIe
KpOMe pagmarnbHOW Harpysku
BOCMPUHMMAKT U OCEBYIO,
nocagku BbIGMpalOT Mo TEM Xe
napamMetpam, 4YTo U Onsa pagu-
arnbHbIX MOALUMMHMKOB.

B 1abn. 21 n 22 npueeaeHsbl
pekomeHgauum no BbIGoOpy
nocafok B 3aBMCMMOCTU OT BUAA
HarpyxeHus n pexvma paboTbl.
B paHHOM cnydvae npegnonara-
10T, 4YTO MaTepuanbl BanoB -
cTanb, a KOprnycoB - CTanb W
YyryH; Barsbl 1 KOpryca - CnoLL-
Hbleé WIW TOJNICTOCTEHHbIE
(CTanbHBIMX  UNN  YYTYHHbLIMM
TONCTOCTEHHBIMWU MPUHMMAIT
Banbl M Kopnyca, Anst KOTopbIX
cnpaBennuBbl COOTHOLIEHUS
d/d,>1,25u1D,/D>1,25,rped, d, -
OnameTpbl OTBEPCTUIA MOALUNM-
HMKa W NONoro Bana CooTBe-
TCcTBEHHO; D,, D -HapyXHble
anameTpbl Kopryca M noawiun-
HuKa); paboyasi Temnepartypa
nogwwunnHukos <100°C. [lpwu
NCNoNb30BaHUN KOPMyCOB U3
nerknx cnnaBoB HeOoOXoanMbI
fonee nnoTHbLIE NOCAAKN, YEM B

crny4dae ctanu W 4yryHa, us-sa
MeHbLLEN TBEpPAoCTU n 6onblue-
ro koadhuumeHTa Temneparyp-
HOro paclumpenuns. B otgenbHbIX
crny4asix npyv MOHTaXe MoALIu-
HMKa B pas3beMHbIN Kopnyc
cnepyetr wusberaTb nocagok C
HaTSIromM BCneacTBMe BO3MOXHO-
ro 3alwemrieHuss HapyXHOoro
KombLa, YTO MOXET NPUBECTU K
ero gecopmarmm 1 HapyLLIEeHMIo
pacnpegeneHnst Cun B NOALINM-
HUKe.

Bbibop nocagok no onbITy
NPUMEHEHMS MO aHanorum c
CYLLECTBYHOLUMMWN NOALLMMHUKO-
BbIMUW y3riamu, paboTaloLimMm B
paBHbIX UM BM3KMUX YCIOBUSIX,
SIBNSETCA CaMblM pacnpocTpa-
HEHHbIM W NpOBEpeHHbIM. B
o0WEeM MOHTaX W [OeMOHTax
NOALUMMHNKOB MpX Mocagke ¢
3a30poM ynoOHewn, 4Yem npwu
nocagke ¢ Hatarom. OgHako 3T1o
06CTOATENBCTBO HE [OOMKHO
CNY>XWUTb MPUYMHOM OTKasa oT
nocagku C HaTsarom, ecnu
TakoBasi TpebyeTca Mo Opyrum
coobpaxeHuam.

MoAWWNHNKM C KOHUYECKUM
OoTBEpPCTUEM MOHTUPYIOT
HEenocpeacTBEHHO Ha KOHW4Yec-
KWA Ban WM C MNOMOLLbIO
3aKpenuTenbHbIX UNKU 3akpenu-
TENbHO-CTSAXHbIX BTYINOK,
UMEKLLUX COOTBETCTBYIOLLYIO
KOHYCHYI MNOBEPXHOCTH.
MpuMeHeHMe Takmx KOHCTPYK-
umMn obnervyaeTr MOHTaX-
OEMOHTaX; MOHTa)X Ha BTynkax
no3BoONseT OCYWeCTBUTb
KpenneHue noALWMWNHUKOB Ha
rmagkom Bany, a nopon wu
oTperynupoBaTb BENUYUHY
pagmanbHoro 3asopa.

@ MPZ
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MpumeHeHWe nopwmnnHukos @ @ ocaaku

PeKomeHnyeMble nocagkuy nogLlnnHMKoB

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

Ha CMJIOLLHbIE CTarnbHble Basbl Ta6bnuuya 21
MpumepsI Mpymepk!
Bun Tun Ovametp Xapaktep peKoMeH- Bua Tun Ovamvetp Xapakrep peKomeH-
Harpysku noAwunHuKa Bana HarpyxeHus OyembIX Harpysku noawMnHUKa Bana Harpy>KeHus OyeMbIX
nocagok nocagok
MecTHOE LLlapukoBble Bce MNogwmnHuk ¢ L0/g6,L6/g6, LinpkynsumoH- PonukoBble, 0o 60mm | Jlerkve Harpysku L0/j6,L6/j6,
HarpyxeHuve paguvarnbHble | AnameTphbl | NoABMKHBLIM L5/g5 Has Harpyska B T.M. P <0,08C L5(L4)/j5
BHYTPEHHErO 1 paguanbHo- BHYTPEHHUM Ha BHYTPeHHee | uronbyatble
KonbLa YMOpHble, KOJbLIOM KOSbLO Unn HopmanbHbie n L0/k6,L6/k6,
uronevartble Heonpeaenex- Tshkenble Harpysku | L5(L4)/kb
- L0/h6,L6/h6, Has Harpyska P >0,08C
L0/j6,L6/j6
0o 200mm | Jlerkve Harpy3sku L0/k6,L6/k6,
Linpkynaumon- | LapukoBele | o 40mm | HopmanbHbie L0/j6,L6/j6, P<0,1C L5(L4)/k5
Has Harpyska Harpysku L5(L4)/j5
Ha BHYTpeHHee P<0,1C HopmanbHsblie L0/m6,L6/m6,
KOMbLO 1nu Harpysku L5/m5
Heonpenenex- 80 100mm | Jlerkme Harpysku L0/j6,L6/j6 P =(0,1-0,15)C
Hasl Harpy3ka P <0,08C
Tspxenble Harpy3kv | LO/n6,L6/n6,
HopmanbHble 1 LO/k6,L6/k6 P>0,15C L5/n5
TSOKErble Harpysku
P >0,08C 00 500mm | HopmanbHble L0/m6,L0/n6,
Harpysku L6/m6,L6/n6
80 200mm | Jlerkme Harpysku LO/k6,L6/k6 P <0,15C
P<0,1C
Tsokenble Harpysku | LO/p6,L6/p6
HopmanbHbie 1 L0/m6,L6/m6, P>0,15C
TSKenble Harpy3ku | L5/mb
P>0,1C HopmanbHble L0/n6,L6/n6
Harpysku P < 0,2C
cB. 200mMM | HopmarbHble L0/m6,L6/m6,
Harpysku L5/m5 Tspkenble Harpy3ku | LO/p6
P<0,1C P>0,2C
Tspkenble Harpy3ku,| L0/n6,L6/n6, MecTHas Har- Ponukosble BCE L0/j6,L6/j6
yoapbl L5/n5 py3ka Ha Tyroe | YynopHo- Anametpbl
KOMbLIO paguarsnbHble
chepuryeckmne
Linpkynaumnon- 80 200mMm L0/j6,L0/k6,
Has Harpyska L6/j6,L6/k6
Ha Tyroe KonbLo|
cB. 200MM LO/k6,L0/m6,
L6/k6,L6/m6
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MpumeHeHWe nopwmnnHukos @ @ ocaaku

PeKOMeHﬂyeMble nocagku noglunnHMKoB ﬂonycm BasnoB npu ycraHoOBKe noALwunHUKOB

B CTarnbHbIe U YyryHHble Kopnyca Tabnuya 22 Ha 3aKpenuTenbHbIX U CTSKHbIX BTYJIKax Tabnuya 23
Ovawmetp Bana, MM Honycku Ha anameTp 1 opmy, MKM
Bupa HarpyxeHus LononHuTensHas PekomeHayemasi d h9 t=1T5/2 h10 t=I1T7/2
Hapy>XHOro KonbLa XapaKTepucTuKa nocagka HomuHanbHbIi pasvep | OTkroHeHus OTKMNOHeHUs!
CBblLE /10, BKIIOY. BEPX.  HUKH. MaKc. BEPX.  HWKH. MaKC.
PaguanbHble NOALWWMHUKN 10 18 0 -43 4,0 0 -70 9,0
18 30 0 -52 4,5 0 -84 10,5
MecTtHas Harpy3ka |[lMoalumnHuK ¢ nerko NnoaBwkHbLIM B oceBoM | H7/10, H7/16 30 50 0 -62 55 0 -100 12,5
(BpawiaeTcs Ban) |HampaBneHnn HapyXHbIM KOmNbLIOM 50 80 0 -74 6,5 0 -120 15,0
80 120 0 -87 7,5 0 -140 17,5
Heobxoauma BbiCOKasi TOMHOCTb H6/ 15, js6/ 15 120 180 0 -100 9,0 0 -160 20,0
LimpkynsumoHHas | (Hapy>kHoe KonbLiO Yalle NoABUXKHOE) 180 250 0 -115 10,0 0 -185 23,0
Harpyska 250 315 0 -130 11,5 0 -210 26,0
(Bpawaetcs Ban cnyxut npoBogHWKOM Tenna G7/10 315 400 0 -140 12,5 0 -230 28,5
Kopnyc) unu 400 500 0 -155 13,5 0 -250 31,5
HeonpepeneHHast |Jlerkas Harpyska P<0,07C K7/10, K7/16 500 630 0 -175 14,0 0 -280 35,0
630 800 0 -200 16,0 0 -320 40,0
HopmanbHas 1 yaapHas Harpyska M7/10, M7/ 16 800 1000 0 -230 18,0 0 -360 45,0
P<0,15C 1000 1250 0 -260 21,0 0 -420 52,5
Tsxenasi U yaapHas Harpyaka N7/10, N7/16 Oonycku ans pasnnyHbIX KBanMTeToB TO4HOCTH ISO Ta6bnuua 24
HomuHanbHbIN pa3vep Ksanuret, Mkm
Tspkenasn n cunbHas yaapHas Harpyska, P7/10, P7/16 .
TOHKOGTEHHbIe kopryca P>0,15C cebiwe Ao, ekmow. | [TO [T1 IT2 IT3 T4 IT5 [T6 IT7 IT8 IT9 IT10 IT11 IT12
1 3 0508 1220 3 4 6 10 14 25 40 60 100
Taxenan  oun copnyaa P05 | Prio PG 3 6 06 10 1525 4 5 8 12 18 30 48 75 120
6 10 06 10 1525 4 6 9 15 22 36 58 90 150
y"opr|e noaWUNHUKN 10 18 0,8 1,2 2,0 3,0 5 8 11 18 27 43 70 110 180
18 30 10 15 25 40 6 9 13 21 33 52 84 130 210
OceBasd Harpyska | YnopHo-paguarsbHble cihepuyeckue 30 50 1,0 1,5 25 40 7 11 16 25 39 62 100 160 250
POMNMKOBbIE: 50 80 12 20 30 50 8 13 19 30 46 74 120 190 300
- HOpMarnbHas Harpyska E8/10, E8/ 16 80 120 15 25 40 60 10 15 22 35 54 87 140 220 350
120 180 2,0 35 50 80 12 18 25 40 63 100 160 250 400
- TAXKenas Harpyska G7/10, G7/16 180 250 30 45 70100 14 20 29 46 72 115 185 290 460
KomGuHupoBaHHas 250 315 40 6,0 80 120 16 23 32 52 81 130 210 320 520
Harpyaka: 315 400 50 7,0 9,0 13,0 18 25 36 57 89 140 230 360 570
- MecTHas Ha H7/10, H7/ 16 400 500 6,0 80 10,0150 20 27 40 63 97 155 250 400 630
cBOBOAHOE KOMbLIO 500 630 - - - - - 32 44 70 110 175 280 440 700
- LMPKYNSILMOHHAs K7/10, K7/16 630 800 - - - - - 36 50 80 125 200 320 500 800
Ha cBo60aHOe 800 1000 - - - - - 40 56 90 140 230 360 560 900
KOMbLIO 1000 1250 - - - - - 47 66 105 165 260 420 660 1050
1250 1600 - - - - - 55 78 125195 310 500 780 1250
1600 2000 - - - - - 65 92 150 230 370 600 920 1500
2000 2500 - - - - - 78 110 175 280 440 700 1100 1750
78, MUHCKUN NOAWMUNHUKOBLIN 3ABON & MPZ a9y




MpumeHeHWe nopwmnnHukos @ @ ocaaku

MNMocapku Ha Bany

Tabnuya 25
Ban MogwunHuk |  MpegenbHble OTKMOHeHUs Bana,
Avaverp d, mM | OririoHenuts MKM,
HompHankHbli BHYTPEHHEN [N FOTeid [0nYCKOB
csbl’fua:“"epno [aveTpa,
ance, | Mm MM [ d6 €6 f6 g5 g6 h5 h6 h7 h8 h9 h10 js5 js6 j5 6 j7 ki k6 k7 m5 mé n6 p6 r6 17
3 6 0 30 200 -10 -4 -4 0 0 0 0 0 0 2,5 +4 +3 +6 +8 +6 +9 #1349 +12  +16 20 +23  +27
-8 38 28 18 9 -12 -5 -8 12 18 -30 48 25 -4 -2 -2 -4 +1 +1 + +4 +4 8 +12 +15 15
6 10 0 40 <25 13 -5 -5 0 0 0 0 0 0 +3 45 +4 7 +10 47  +10 +16 +12 +15 +19 +24 +28 +34
-8 49 34 -2 -1 14 -6 9 15 22 36 58 3 45 2 -2 -5 +1 +1 +1 +6 6  +10 +15 419 +19
10 18 0 50 -32 -16 -6 -6 0 0 0 0 0 +4  +55 45 8 +12 49 +12 +19 +15 +#18 +23 429 +34 +41
-8 61 43 21 14 17 -8 -1 18 21 43 -0 4 55 -3 -3 -6 + +1 +1 +7 7 +12  +18 423 +23
18 30 0 65 -40 -20 -7 -7 0 0 0 0 0 0 +45 +65 +5 19 +13  +#11 #5423 7 421  +28 435 +41  +49
-10 718 -53  -33 16 -20 9 13 21 33 52 -84 45 65 4 -4 -8 +2 +2 +2 +8 +8 +15  +22 428 +28
30 50 0 80 -50 -25 -9 -9 0 0 0 0 0 0 +55 48 %  +11 +15  +13  +18 +27 420 +25 433 +42 +50 +59
-12 9% 66 41 20 -25 -11 16 25 -39 -62 -100 55 -8 -5 -5 -10 +2 +2 +2 +9 19  #17  +26 434 +34
50 65 0 -100 60 -30 -10 -10 0 0 0 0 0 0 6,5 +95 +6 +12 +18 +15  +21 432 +24 430 +39 +51 +60 +71
-15 M9 79 49 23 29 13 19 30 46 74 -120 65 95 7 -7 -12 +2 +2 2+ +11 +20 432 +41  +41
65 80 0 -100 60 -30 -10 -10 0 0 0 0 0 0 6,5 +95 +6 +12 +18 +15  +21 432 +24 430 +39 +51 462 +73
-15 19 79 49 23 29 13 19 30 46 74 -120 65 95 7 -7 -12 +2 +2 2  +11 +11 +20 432  +43 443
80 100 0 20 72 -3 12 12 0 0 0 0 0 0 +75 +11 6  +13 +20 +18 +25 +38 +28 +35 +45 +59 473  +86
-20 142 94 58 27 34 15 22 35 54 -87 -140 15 1 9 9 -15 +3 +3 +3 +13  +13 423 +37 +51 +51
100 120 0 120 72 -3 12 12 0 0 0 0 0 0 75 +11 6  +13 +20 +18 +25 +38 +28 +35 +45 459 476 +89
-20 142 94 58 27 34 15 22 35 54 -87 -140 15 1 9 9 -15 +3 +3 +3  +13 +13  +23  +37 +54 54
120 140 0 145 85 43 14 14 0 0 0 0 0 0 +9  +125 47 +14 +22  +21 +28 +43 +33 +40 +52 +68 +88 +103
-25 470 110 68 -32 -39 18 25 40 63 -100 -160 9 125 -1 11 18 +3 +3 +3 +15  +15 427 +43 463 +63
140 160 0 45 85 43 14 14 0 0 0 0 0 0 +9 #4125 47 +14 +22  +21 428 443 433  +40 +52 +68 +90 +105
-25 170 110 68 -32 -39 18 25 40 63 -100 -160 9 125 -1 -1 18 43 +3 +3  +15  +15 427 +53 465 +65
160 180 0 45 85 43 14 14 0 0 0 0 0 0 +9  +125 47 +14 +22  +21 428 443 +33  +40 +52 +68 +93 +108
-25 470 110 68 -32 -39 18 25 40 63 -100 -160 9 125 -1 -1 18 43 +3 +3  +15  +15 427 +43 468 +68
180 200 0 170 100 50 -15  -15 0 0 0 0 0 0 +10 +145 +7 416 +25 +24 +33 +50 +37 +46 +60 +79 +106 +123
-30 199 129 79 35 44 20 29 46 712 -115 -185 10 145 13 13 -2 +4 +4 + H7 7 431 450  +77  +77
200 225 0 170 -100 -50 15  -15 0 0 0 0 0 0 +10 +145 +7 +16 +25 +24 433 +50 +37 +46 +60 +79 +109 +126
-30 199 129 79 35 44 20 29 46 -T2 115 -185 10 145 13 13 -2 +4 +4 + #1717  +31  +50 +80 +80
25 250 0 170 100 -50 15 -15 0 0 0 0 0 0 +10 +145 +7 +16 425 +24 433 +50 +37 +46 +60 +79 +113 +130
-30 199 129 79 3B -4 20 29 46 72 -115 -185 10 145 13 13 21 +4 +4 +4 7 #17 +31 450 +84 +84
250 280 0 190 110 56 17 17 0 0 0 0 0 0 15 +16 +7 +16 +26 +27 +36 +56 +43 +52 +66 +88 +126 +146
-35 222 142 -88 40 -49 23 32 52 81 130 -210 15 -16 -16 -16 -26 +4 +4 +4 420 +20 +34 456 +94 494
20 315 0 190 110 56 17 17 0 0 0 0 0 0 +115 +16 +7 +16 +26 +27 +36 +56 +43 +52 +66 +88 +130 +150
-35 222 -142  -88 40 -49 23 32 52 81 130 -210 15 -16 -16 -16 -26 +4 +4 +4  +20 +20 +34 456 +98 +98
M5 355 0 210 125 62 18 -18 0 0 0 0 0 0 +125 +18 +7  +18 +29 429 +40 +61 +46 +57 473 +98 +144 +165
-40 246 -161 98 43 54 25 36 57 -89 -140 -230 125 18 18 18 -28 +4 +4 +4  +21 21 +37 +62 +108 +108
355 400 0 210 125 62 18 -18 0 0 0 0 0 0 +125 +18 +7  +18 +29 429 +40 +61 +46 +57 473 +98 +150 +171
-40 246 161 98 43 54 25 36 57 -89 140 -230 125 18 18 18  -28 +4 +4 +4 421 21 +37 462 +114 +114
400 450 0 230 135 68 20 -20 0 0 0 0 0 0 +135 +20 47 +20 +31 432 +45 +68 +50 +63 +80 +108 +166 +189
-45 270 -175 -108 -47 60 -27 40 63 97 -155 -250 135 200 20 20 -32 45 +5 +5  +23  +23 +40 +68 +126 +126
450 500 0 230 135 68 20 -20 0 0 0 0 0 0 +135 +20 47  +20 +31 432 +45 +68 +50 +63 +80 +108 +172 +195
-45 270 175 -108 -47 60 -27 40 63 97 -155 -250 135 200 20 20 -32 45 +5 +5  +23  +23 +40 +68 +132 +132
500 560 0 260 -145 -76 - -22 - 0 0 0 0 0 - +22 - - - - 44 +70 - +70 +88 +122 +194 +220
-50 -304 189  -120 - -66 44 70 -110 175 -280 - -22 - - - - 0 0 - +26 +44  +78 +150 +150
560 630 0 260 -145 -76 - -22 - 0 0 0 0 0 - +22 - - - - +44  +70 - +70  +88 +122 +199 +225
-50 -304 189 -120 - -66 - 44 70 -110 175 -280 - -22 - - - - 0 0 - +26 +44  +78 +155 +155
630 710 0 290 -160 -80 - -24 - 0 0 0 0 0 - +25 - - - - +50  +80 - +80  +100 +138 +225 +255
-75 =340 210 -130 - -74 S50 80 -125 200 -320 - -25 - - - - 0 0 - +30 +50 +88 +175 +175
710 800 0 290 -160 -80 - -24 - 0 0 0 0 0 - +25 - - - - +50  +80 - +80  +100 +138 +235 +265
-75 =340 210 -130 - -74 - S50 -80  -125 200 -320 - -25 - - - - 0 0 - +30 +50 +88 +185 +185
— N\ . . —\
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MpumeHeHWe nopwmnnHukos @ @ ocaaku

Mocapku B Kopnyc

Tabnuya 26
Kopnyc TMoawmnHuk OTKnNOHEHUS,
[Jvametp D, M | OtkrioHeHus MKM,
HoMMHanbHLIA | - HapyHOrO [ none A0NyCcKoB
pasvep [AVameTpa,
CBblE A0 ADmpvm | E6 F6 F7 G6 G7 H6 H7 H8 J6 J7 JS6 JS7 K5 K6 K7 M5 M6 M7 N5 N6 N7 P6 P7
10 18 0 +43 427  +34 17 +24  +11 +18  +27 +6 +10 +5,5 +9 +2 +2 +6 -4 -4 0 -9 -9 -5 -15 -11
-8 +32  +16  +16 +6 +6 0 0 0 -5 -8 55 -9 -6 -9 -12 -12 -15 -18 -17 -20 -23 -26 -29
18 30 0 +53 +33  +41 +20 +28  +13 +21 +33 +8 +12 +6,5 +10,5 +1 +2 +6 -5 -4 0 -12 -1 -7 -18 -14
-9 +40 +20 +20 +7 +7 0 0 0 -5 -9 65 -105 -8 -1 -15 -14 -17 -21 -21 -24 -28 -31 -35
30 50 0 +66  +41 +50 +25 434  +16  +25 439 +10 +14 +8  +125 42 +3 +7 -5 -4 0 -13 -12 -8 -21 -17
-1 +50 +25 425 +9 +9 0 0 0 -6 -1 8 125 9 -13 -18 -16 -20 -25 -24 -28 -33 -37 -42
50 80 0 +79  +49  +60 +29 +40 +19 +30 +46 +13  +18 +9,5  +15 +3 +4 +9 -6 -5 0 -15 -14 -9 -26 -21
-13 +60 +30 +30 +10 +10 0 0 0 -6 -12 95  -15 -10 -15 -21 -19 -24 -30 -28 -33 -39 -45 -51
80 120 0 +94  +58  +71 +34  +47 422  +35 54 16 +22 +11 +175 +2 +4 +10 -8 -6 0 -18 -16 -10 -30 -24
-15 +72 +36 +36 12 +12 0 0 0 -6 -13 -1 175 13 -18 -25 -23 -28 -35 -33 -38 -45 -52 -59
120 150 0 +110 +68 +83 +39 +54 +25 +40 +63 +18  +26 +12,5 +20 +3 +4 +12 -9 -8 0 -21 -20 -12 -36 -28
-18 +85 +43 +43  +14  +14 0 0 0 -7 -14 -125  -20 -15 -21 -28 -27 -33 -40 -39 -45 -52 -61 -68
150 180 0 +110 +68 +83 +39 +54 +25 +40 +63 +18  +26 +12,5 +20 +3 +4 +12 -9 -8 0 -21 -20 -12 -36 -28
-25 +85 +43 +43  +14  +14 0 0 0 -7 -14 -125  -20 -15 -21 -28 -27 -33 -40 -39 -45 -52 -61 -68
180 250 0 +129 479  +96 +44 461 +29  +46  +72 422 +30 +145 +23 +2 +5 +13 -1 -8 0 -25 -22 -14 -41 -33
-30 +100 +50 +50 +15 +15 0 0 0 -7 -16 -145  -23 -18 -24 -33 -31 -37 -46 -45 -51 -60 -70 -79
250 315 0 +142 +88 +108 +49 +69 +32 +52 +81 +25 +36 +16  +26 +3 +5 +16  -13 -9 0 -27 -25 -14 -47 -36
-35 +110 +56  +56  +17  +17 0 0 0 -7 -16 -16 -26 -20 -27 -36 -36 41 -52 -50 -57 -66 -79 -88
M5 400 0 +161 +98 +119 +54 475 +36 +57 489 +29  +39 +18 +285 +3 +7 +17 14 -10 0 -30 -26 -16 -51 -41
-40 +125 +62 +62 +18 +18 0 0 0 -7 -18 18 -285 -22 -29 -40 -39 -46 -57 -55 -62 -73 -87 -98
400 500 0 +175 +108 +131 +60 +83 +40 +63 +97 +33  +43 +20 +315 +2 +8 +18  -16 -10 0 -33 -27 -17 -55 -45
-45 +135 +68 +68 +20 +20 0 0 0 -7 -20 20 315 25 -32 -45 -43 -50 -63 -60 -67 -80 -95 108
50 630 0 +189 +120 +146 +66 +92 +44  +70 +110 - - +22  +35 - 0 0 - -26 -26 - -44 -44 -78 -78
-50 +145 +76 476 22 +22 0 0 0 - - 22 -35 - -44 -70 - -70 -96 - 88  -114 122 -148
630 800 0 +210 +130 +160 +74 +104 +50 +80 +125 - - +25  +40 - 0 0 - -30 -30 - -50 -50 -88 -88
-75 +160 +80 +80 +24  +24 0 0 0 - - -25 -40 - -50 -80 - 80  -110 - -100 -130 -138 -168
800 1000 0 +226 +142 +176 +82 +116 +56 +90 +140 - - +28  +45 - 0 0 - -34 -34 - -56 56 -100  -100
-100 +170 +86 +86 +26  +26 0 0 0 - - -28 -45 - -56 -90 - 90 124 - -112 -146 156 -190
1000 1250 0 +261 +164 +203 +94 +133 +66 +105 +165 - - +33 4525 - 0 0 - -40 -40 - -66 66 -120 120
-125 +195 498  +98 +28  +28 0 0 0 - - -33 52,5 - -66  -105 - -106  -145 - -132 171 -186  -225
1250 1600 0 +298 +188 +235 +108 +155 +78 +125 +195 - - +39  +62,5 - 0 0 - -48 -48 - -78 -78  -140 140
-160 +220 +110 +110 +30 430 0 0 0 - - -39 62,5 - -78 125 - -126 -173 - -156  -203 -218 -265
1600 2000 0 +332 +212 +270 +124 +182 +92 +150 +230 - - +46  +75 - 0 0 - -58 -58 - -92 -92 170 170
-200 +240 +120 +120 +32 432 0 0 0 - - -46 -75 - -92 150 - -150  -208 - -184  -242  -262  -320
2000 2500 0 +370 +240 +305 +144 +209 +110 +175 +280 - - +55 4875 - 0 0 - -68 -68 - 110 110 -195  -195
-250 +260 +130 +130 +34 +34 0 0 0 - - -55  -875 - 110 -175 - -178  -243 - -220  -285 -305 -370
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82> MUHCKUN NOAWMNNHUKOBBLIN 3ABOA & _MPZ 83



Mpumenerme nopwnnHukos @ @ YNnOTHEHNS NOALIMMHUKOBBLIX Y3M0B

YnnoTHeHus NoALWNNHUKOBbIX y3J10B KoHTaKTHbIe YyNNoTHeHUs

YnnoTHeHUss npefHasHave-
Hbl ONS 3aWWTbl NOALWMMHUKOB
OT 3arpsisHeHus 1 Bnaru. Kpome
TOro, OHM npegoTBpalanT
yTEUKy CMa304HOro Matepuana.

MpaBwnbHbIN BbIOOP YNMOT-
HeHus1 onpeaensieT paboTocno-
COBHOCTb NOAWMNHUKOBOrO
yana B uernom. [lpu BbIbOpe
YMNOTHEHUS YYNTLIBAIOTCS:

- BWA NPUMEHSIEMOr0 CMa3ouy-
HOro martepuana (KugKam unu
NNacTuyHbIn) M ero uaunko-
XUMUYECKME CBOUCTBA;

- OKpY)XHasi CKOpPOCTb KPOMKM
YMNIOTHEHNS OTHOCUTENBHO
COMPSXKEHHOW MOBEPXHOCTHU,
CBOWCTBa MOBEPXHOCTU (TBEp-
OO0CTb, LLEPOXOBATOCTh);

- pabouyas TemnepaTypa
NOALUNMHNKOBOIO Y3na;

- pacnonoxeHue Bana
(ropusoHTanbHOE unM BepTU-
KanbHoe);

- BO3MOXHble MNepeKkocbl U
OveHve Bana;

- COCTOsIHME oOKpyXatLwen
cpensl;

- KOHCTPYKTVMBHbIE OCOBEHHOC-
T NOAWMMNHUKOBOrO Yy3na wu
YCT@HOBIEHHbIX B HEM MOALUINI-
HUKOB;

- 0coBeHHOCTU 0bCnyXMBaHUSA
NOALLMMHUKOBOrO y3ra n ap.

YCNOBHO ynnoTHeHUA
pasgensdlTcs Ha ABa Buaa:
OECKOHTaKTHbIE YMMOTHEHUSA U
KOHTaKTHbIE YMOTHEHNS.

JenctBme KOHTaAKTHbIX
YyNNOTHEHWN pJocTuraetcs
HenocpeaCcTBEHHbIM OaBreHN-
€M KPOMKW YMJIOTHEHUS Ha
YNIOTHAEMYH0 MOBEPXHOCTb.

YNnoTHUTENbHbIA 3P eKT
OEeCKOHTaKTHbIX YNIOTHEHUN
onpegensieTca 4eNCTBUEM Y3KUX
3a30poOB Mexay BpallatoLlencs
N HenoaBWXXHOW 4YacTblo noa-
LLUMMHWKOBOIO Y3na u AoCcTuraeT-
Csl C MOMOLLbIO LEHTPOBEXHbIX
cun, rnapoamMHamMmyeckux
ABMEHUN U T.AO.

KoHTakTHble yNNOTHEHUS
(canbHWKK, pe3anHoOMeTanImyec-
KMe MaHXeTbl, paspesHble
NPYXWHHbIE KONbLa, TOPLIOBbIE
yNroTHEHUA W Op.) TpebytoT
CcooTBeTCTBYyOLWEN 0bpaboTku
YMNMAOTHAEMON MOBEPXHOCTMU,
CMasblBaHWUsi KPOMKM YMIOTHe-
HUS; pPerynupoBaHusl Harpysku
Ha MOBEPXHOCTAX KOHTaKTa;
paunoHanbHoro nogbopa
MaTepuana MNOBEPXHOCTEN
TPEeHWS; MPaBUITbHOTO MOHTaxa.
BeckoHTakTHble YMNIOTHEHUS
(weneBble YNIOTHEHUSI, OTIOH-
Hble pe3bbbl, rpebellkoBbIe
YNNOTHEHUS1, oTpaxaTernbHble
OWCKW, NOBYLLKM pasHoobpas-
HblX TWUMNOB, NaGWUPUHTHbIE
YMNOTHEHUS) NPAKTUYECKN He
M3HALWMBATCS M CPOK UX
cnyx6bbl HeorpaHudeH. OHu
0COOeHHO npurogHbl [ng
paboTbl NPY BbICOKMX CKOPOCTSAX
n TeMnepartypax.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

CanbHUKu

CanbHuUKM He pekoMeHayeT-
CA MPUMEHATb B YCMOBUSAX
NOBbILIEHHOW 3arpsA3HEHHOCTU
OKpyxatwLwen cpegbl M npu
HanMYun un3bbITOYHOroO AaBsre-
HUSA C OOHOW CTOPOHBI YMITOTHE-
HUs. VIX OCHOBHOWM HEOCTaTOK -
MOBbILLIEHHbIN U3HOC, COMPOBOX-
JawLlwmnca notepent ynnoTHu-
TenbHbIX CBOMCTB. [JOCTONHCTBA
- npocToTa W pAeweBuU3Ha
KOHCTPYKLWW, YTO MO3BOMSIET MX
MCMoNb30BaThb B y3rax HeoTBe-
TCTBEHHOIo Ha3HaudeHus,
aKcnnyaTMpyLWwnxca npu
HEBBICOKMX OKPYXHbIX CKOpPOC-
TsX (o 4 m/c) n Temnepartypax
(b0 +90°C) c npumeHeHuem
NMNacTUYHbIX CMa304YHbIX
MaTepuarnos.

CanbHuUK npeactaBnsier
cobon KonbLEBYH MNOMOCTb
BOKPYr Bana, HabuTyto ynnoTHs-
ownm matepuanom. [Ona
HabWBKM NMPUMEHSIIOT XJion4yaTo-
OyMma)kHble TKaHu, o4échl, heTp,
HO Yallle BCEro BOMIIOK.

Kpome TOro, wucnonbaytor
BOMOKHUCTbIE MaTepuansl,
CBA3YIOLLMM B KOTOPbIX SIBNSAET-
CA CUMHTETUYeCKUn Kaydyk. Ons
achdekTnBHOM paboTbl Kena-
TenbHO, YTOObI BbICOTa CEYEHMUS
KonbLa Obina GonbLue, Yem ero
LMpUHa.

lMepen MOHTaXXOM YMNIOTHU-
TenbHble KOmblia NponuUTLIBAOT
B Te4eHme 23 4YacoB pasorpetomn
CMECbI0 XMPOBOro conuaona
(85%) n yewynyatoro rpacmuta
(15%) wnu gpyrumun  Buaamm
CMa30K C GonblUen BA3KOCTbIO,
YyeM y CMa304yHOro mMaTtepuana,
NPYMEHSAEMOoro npu akcnnyara-
LK NOALLUNMHMKOBOrO y3na.

Ona yBennyeHnsa HagéxHoc-
TU YNAOTHEHUS MPUMEHSIOT
OBOVHble canbHUKK. [anbHen-
Lee yBenuMyeHne uucna korew
3Ha4YMTEeNbHO YyBenuyMBaer
COMpPOTMBIIEHME BpaLLeHuIo,
Mano nosbiwasa 3dhPeKkTUB-
HOCTb YMIOTHEHMS.




Hapé>xHocTb canbHUKa
pes3ko Bo3pacTaeT npuv noaBoae
CMa304HOro Matepuana, Tak kak
Mpu 3TOM YMEHbLLAETCs1 KOad-
ULMEHT TpeHUsi, TennoBblae-
rieHne 1 NoBbILLIAeTCs repMeTny-
HOCTb.

[Ons komneHcauun JKcnyarta-
LMOHHOIo M3HOCa ocyLlecTBnaA-
HOT NOATAXKY HabWUBKM, Hanpu-
Mep, aBToOMaTuU4eckKu Tnpu
NMOMOLLN NPY>KUHbI.

V-o6pasHbie Konbua

B nocnegHee Bpemsi Hawnm
LUMPOKOEe pacnpocTpaHeHne V-
obpasHble Konbua, LUEennKoMm
N3rotaBnMBaemMble W3 3MacTuy-
HbIX MaTepurarnos.
YNnnoTHeHue pocTturaeTcs
MPWKUMOM KOHYCHOW 3MacTuy-
HOM TyOKM K TOpLIOBOM MNOBep-
XHOCTU, NEPNEeHONKYNSIPHOM OCH
Bana. V-obpasHble Konbua
yCTaHaBNUBaKTCS Ha Bany C
HaTaArom u [encTBYT Kak
MacrooTpaxartesbHble KonbLia.

I'IpmmeHeHme noALnnHNKOB .

OocTonHcTBa V-06pasHbix
Konew, 3aknw4yarTcss B ocobon
NMPOCTOTE MOHTaXa W 3aMeHbl.
Konbua MOXHO pacTarmBarth,
nepegBuraTb Mo Bany u4epes
cocefHne petanu (naHubl,
LKMBbI); B OTAENbHbIX Cry4vasx
BO u3bexaHue paOemMoHTaxa
OonbLIoro KonuyecTea AeTtanemn
ObiBaeT Lenecoobpa3HO HOBOE
Konble paspesaTb W nocre
YCTaHOBKM Ha Bany CBapuTb
CTblK C MOMOLLbIO MEPEHOCHOIO

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ YnnoTHeHWs NOALLMMHUKOBBIX Y3M0B

BynkaHuszartopa. Yacto V-
obpasHble Kombla ycTaHaBnu-
BalT napHo. W3HOWeHHOoEe

nepBoe KOmbLO paspesarT u
yoansaoT, a BTOPOe KOIbLO
nepeaBuratoT Ha ero MecTo.

Pe3nHoMeTannmMyeckue MaHxeTbl

PagvanbHble MaHXeTHble
YNNOTHEHUS C HaXWUMHOWN
Npy>XMHOW NpW nepenagax
pasnenua 0,05-0,15 MIlla
nonyynnu Haubornbliee pac-
NpPOCTPaHeHNE Npu YNIOTHEHUN
NOAWMNNHUKOBBLIX Y3M0B,
CMas3blBaeMbIX XXUAKMM MacrioMm.
[Ons obecne4vyeHnsi NOCTOSHHOIO
KOHTaKTa KPOMKM YMNIOTHEHUS C
YNIOTHAEMON MNOBEPXHOCTbLIO
OpacnetHas npyxuHa cosgaet
OOMONHUTENBHY  pagunarnbHyHo
Harpysky npu ycTaHOBKe
YMIOTHEHUS Ha Ba.

[asneHwne

¥

YRnoTHsemas NoBepxXHOCTb

& MPZ @




MaHxeTbl sABRASIOTCA camMocC-
TOATENBbHOWN KOHCTpPYyKUMEN,
NpUrogHoON Ans HeNnOCPeLCTBEH-
HOW ycTaHOBKM B kopnyc. Ecrn
OCHOBHbIM Ha3Ha4vYeHUem
YMNAOTHEHUS SBMSIETCA 3aluMTa
nogwnnHMUKa OT nonagaHua
yacTuL rpsi3av uU3BHe, TO ynnoT-
HeHune YycTaHaBnnBaeTcAa B
KOpMnyC KPOMKOW Hapyxy.

Ecnu >xe 0CHOBHbIM Ha3Ha4e-
HMeM SIBNSieTCs npenoTBpalle-
HUe BbITEKaHUA CMasKku U3
kopnyca, TO YNnOTHeHue
MOHTUPYETCA KPOMKOW BOB-

HYTpPb.

BO3MOXHOCTU MaHXETHbIX
YNIIOTHEHUN OrFpaHUYeEHb
CBOWCTBaMM 3NaCTUYHbIX
mMaTepuanoB, onpegensiemMblx
TemnepaTypHbeiM AnanasoHoM
NMPVYMEHEHNS; YCTONYMBOCTBIO K
CTapeHuio; N3HOCOCTOWMKOCTbLIO;
COBMECTMMOCTbIO CO cpefamu; a
TaKkKe KOHCTPYKLMEN KpPOMOK
YNNOTHEHUSA, YCNOBUAMM
KPOMOYHOTO CMas3blBaHUS,
COCTOSSHUEM COMPSXEHHbIX
NOBEPXHOCTEN WU ApPYrUmu
cneuundudeckumm  aktopamm
aKcnnyaTaumm.

B HacTosiLLee BpeMs nonyyu-

anIMeHeHVIe noALnnHNKOB .

nn HanbonblLUee pacnpocTpaHe-
HMEe MaHXeTbl Ha OCHOBE
OyTagneH-HUTPUNBHOTO  Kay4y-
Ka; CWUIIMKOHOBOrO Kay4yka;
dTopKayyyka; proponnacTa.
byTaguneH-HUTPUNbHBIN
Kay4yyk B CUITy OTHOCMTENbHOM
OelweBn3Hbl U NpUeMemMoro
KomMnnekca TeXHUYecKUx
CBOWNCTB sBnsieTcss Haumbonee
NPMMEHsIeMbIM U yHUBEpCarb-
HbIM MaTepuanom Anst ynioTHe-
HUK. [lonyckaeT KpaTKOBpeEMEH-
Hyl0 paboTy KPOMOK BCYXYHO.
InanasoH paboymx TemnepaTyp
o1 -50° go +100°C; npwu kpaTtko-

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ YnnoTHeHWs NOALLMMHUKOBBIX Y3M0B

BPEMEHHOM MNOBbIWEHUN
Temnepatypsbl - 8o +120°C.

CWnrKOHOBBIN KayyyK MMeeT
paclWUpeHHbIN AuanasoH
pabounx Temnepatyp (o1 -70° go
+160°C) n otnnyaetcs cnocob-
HOCTbO agcopbumpoBaTb CMa3ky,
yMeHbLuasa TpeHue. ManoycTon-
YMB K OKWUCNSIEMbIM Macram wu
BO3OENCTBUID HEKOTOPbIX
aHTU3agupHbLIX MNpucagok.
YNnoTHeHns 13 aToro marepuva-
na He wMoryt pabortatb 6e3
cMasku 1 B ycrnoBusax abpasus-
HOrO 3arpsi3HEHNS.

dTOpKay4yK XapakTepuayeT-
Csl BbICOKOW TemnepaTypHOn u
XMMUYECKON CTONKOCTbIO.
YCTOMUMB K CTapeHuo 1 Bo3ae-
MNCTBMIO 030HA, Manora3onpoHu-
uaem. Pabouun puanasoH
Temnepatyp ot -70° go +200°C.
dTOpKaydyK YCTOMYMB K BO3de-
NCTBMIO MWUHEpPasbHbIX KUCIIOT,
HO HEeCOBMEeCTMM C 3dupamu.
Bnarogapsi BbICOKOMY YPOBHHO
OCHOBHbIX 3KCMJTyaTauNOHHbIX
CBOWCTB MMEET LWnupokoe
npumeHeHue. HepocTaTkom
TOpKayyyka sBMAsieTCs Bblae-
NeHne TOKCUYHbIX Tra3oB Mpwu

MaHxeTHble ynnoTHeHus 6e3
MPY>XKUH NPUMEHSIHOTCS, MaBHbIM
obpasom, 4nsa 3awuTbl OT Nbin
W yaepxaHus nnacTUYHOM
cmasku B onopax npu ymepeH-
HbIX YacTOTax BpallieHWs BarloB.

HarpeBe [0 TemnepaTypbl
cBbiwe +300°C.

dToponnact - Tepmonnac-
TUYHbIN NONMMEP, XMMUYEcKas U
TemnepartypHas YCTOMYMBOCTb
KOTOPOro 3HayuTenbHO NPEeBOC-
XO0OWUT OMWCaHHble BbilWe
MaTtepuanbl YNNOTHEHUN.
[OnanazoH pabounx TemnepaTyp
ot -70° po +260°C. Ocobbim
CBONCTBOM dTOoponnacTa
SIBMSIETCS €ro BbICOKOE dreKTpu-
Yeckoe COMpoOTUBMEHUE, YTO
nossonsier emy obecneunBaTb
anekTpousonsuuio. dToponnact
NUMEET CKOMb3KYH0, YCTONYMBYHO K
3arpsi3HEeHMAM MOBEPXHOCTb WU
obecneunBaer Huskmn (0,05)
KO3(pDULMEHT TpeHus. YnmnoT-
HeHUs M3 3TOro Marepuana
MOryT paboTaTb BCYXYH.
Meperpes dToponnacTa
NPVBOAMT K TEM Xe NOCNeacTBu-
AM, YTO M Neperpes TopKayyy-
KoB. MmeeT orpaHuyeHHoe
npUMeHeHne B KadyecTBe
MaTepuana ynroTHEeHUNn Ans
3KCTpeManbHbIX YCIOBUN
aKcnnyaTaumMm NoALMMHUKOBBIX
y3noB.

@ MPZ




MaHxXeTHble ynnoTHeHUs
MOryT MMETb AOMOSIHUTENbHbIE
KPOMKW, TaK Ha3blBaemble,
"NbINbHUKN", NpegoxpaHsaoLLne
OT TMPOHMKHOBEHUS TBEPAObIX
abpasnBHbIX YacTuL,.

Ona Taxénblx ycnosumn
paboTbl MPUMEHSAIOTCA MaHXeTbl
c bonee BbLICOKOW paguarnbHOW
JKECTKOCTbIO 3a CYET AOMOSHU-
TeNbHOro OMNOPHOrO KosbLa.

JOCTOMHCTBOM MaHXETHbIX
YNNOTHEHUA C HapYXHOWM
MEeTanIn4eckon MOBEPXHOCTLIO
SIBMISAETCA MPOCTOTa MOHTaXa U
Xopolwee UeHTpupoBaHUe.
HepoctaTtok — CRNOXHOCTb
obecneyeHnss repMeTuU4HOM
rnocagkm B KOpnyc.

[epmeTnyHOCTb nocagku B
Kopnyc obecrnevmBaeT npuMeHe-
HME MaHXeTbl C MNOCad0YHOMN
NMOBEPXHOCTbIO U3 3racTUYHOrO
maTtepuana.

anIMeHeHVIe noALnnHNKOB .

A

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ YnnoTHeHWs NOALLMMHUKOBBIX Y3M0B

MoBblweHne adpdeKkTnBHOC-
TV YNAOTHEeHWA [JocTuraetcd
YCTaHOBKOW YMNIOTHEHUA MO
CXemMe «TaHaemMm».

Ona oaHoBpeMeHHON
3aluUTbl OT MonagaHus Yactul
rpsi3an U3BHE W yAepxXaHus
CMa304yHOro matepwmana, nmobo B
cnydvae pasgeneHvs AByx cpes,
yCTaHaBNUBAKOT HanpaBfeHHble
B pa3Hble CTOPOHbI YNIIOTHEHMS
Unu, B LENAX SKOHOMMM MNpo-
CTpaHCcTBa, - CABOEHHbIEe
MaHXeTbl C MNPOTUBOMOJIOXHO
HanpaBneHHbIMU KPOMKaMMU.

YTtobbl MaHxeTa He Bbinpec-
coBblBanacb W3 kopryca oT
BO3OENCTBUA pas3nuyHbIX
BUOPaLMOHHbLIX Harpys3ok, eé
(PMKCUPYIOT B OCEBOM Harnpas-
neHun.
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[ns coxpaHeHus paboTocmno-
COBHOCTWN MaHXETHbIX YNoTHe-
HAA BCexX TWUMOB CyLLECTBYOT
obuwme TpeboBaHuS.

Ecnn okpyxxHas ckopocTb Ha
YyNNOTHAEMOMN MOBEPXHOCTHU
npesbiwaer 4 m/c, TO nosep-
XHOCTb [AOMKHa ObITb Lwnundgo-
BaHHOW, MpY CKOPOCTSX bonbLue
8 m/c - ynpouHéHHon (HRCa 45,
HEe MeHee), Npu CKOPOCTSAX
6onee 15 wm/c TBEpPHOCTbL
MOBEPXHOCTU [OMMKHa OblTb He
meHee 55 HRCs un wepoxoBa-
ToCTb He 6bornee Ra = 0,63 MKMm.
Utobbl un3bexaTb HaACOCHOro
OencTBms OT  WMdoBanbHbIX
PUCOK, peKoMeHOyeTCHa Lumn-
doBKa NOBEPXHOCTU C NONepey-
HOW nopadven (BpesaHueMm).
CnenyeTr OTMETUTb, YTO CRWLL-
KOM Manasi LwepoxoBaToCTb
(menee Ra=0,2MKM) moxeTt
NPYBECTM K MacrsiHOMy roroga-
HUIO N NeperpeBy YNIOTHSIIOLLEN
KPOMKM.

[MoBepxHOCTb Bana He
OOMKHa WMETb MOBPEXAEHUN
nto6oro Buaa: BMATUH, LlaparnuH,
TPEeLUMH, pPXaBYMHbl MM HaBO-
nakvBaHus. 3annevvku BaroB
OOIMKHbI UMETh backu, rantenu,
OTBEpPCTUSi KOPMyCcOB Mororne
dacku.

HecoocHocTb Bana wu
Kopryca NpuMBOAWUT K HepaBHO-
MEpPHOMY pacnpefeneHuto
Harpy3km Ha KpOMKax, 4YTO
CHMXaeT 9PPEKTUBHOCTb
YNNOTHEHWN.

OnacHocTb Oonbworo
OveHns, B ocobeHHOCTM npwu
BbICOKMX 4acToTax BpaLleHus,
3aKM4YaeTcs B TOM, YTO KPOMKM

anIMeHeHVIe noALnnHNKOB .

MaHXEeTHOro YniNOTHEHUS,
Bcrneanctene cobGCTBEHHOMN
MHepUuMM 1 AemndpupoBaHus,
CTAHOBATCA HECNOCOOHbIMU
cnefoBaTb 3@ CONPSHKEHHOW
NOBEPXHOCTbIO Bana, 4To
NPUBOAMWT K YTEYKE CMA304HOrO
MaTepuana.

HekoTopble TUnbl NOALWNMHK-
KOB KadeHusi, Hanpumep,
paguanbHO-yMOpHbIE  LUapUKo-
NOOWWNNHUKN, KOHMUYEcKue
POSNMKONOALUNMHUKA, YTNOPHbIE
chepryeckme pPonUKoNoaLLmnn-
HUKM, a Takke 3yb4yaTble konéca
peanuayloT HacoCHbIN addexT,
KOTOpbIA B 3aBUCUMOCTM OT
KOHCTPYKUMM y3na, MpuBOAUT
nnbo K HepocTaTky, nMbo K
n30bITKy CMa3o4yHOro matepua-
na Ha Kpomke MaHxeTbl. B Takmnx
cny4yasix Ha cTagumn KOHCTPYMPO-
BaHWS MPUHMMAKOT Mepbl MO
nogsoay nmbo orteBoady oOT
YNNOTHEHMUS CMa304HOTO
MaTepuana nyTém BbIMOSIHEHUS
MacnooTBOASALWMX KaHamnos.,
MacnooTpaxaTernbHbIX Komnew 1
Aap.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ YnnoTHeHWs NOALLMMHUKOBBIX Y3M0B

Pe3unHoBbIe KonbLa

YNnoTHeHMe pe3nHOBbIMU
KonbLuaMu, BBOAUMbIMU B
KaHaBKV Barna Wi npoMexyTou-
HOM BTYNKkK, obecrneynBaeTcs
HaATArOM MeXay HapyXHOMN
MOBEPXHOCTbLIO KOMEL, U BTYIKOWA.
NmeeT orpaHuyeHHoe npumeHe-
HMe u3-3a ObICTpOro uM3Hoca
pesunHbl B NMpouecce aKcnnyara-
UMK, HeonpeaeneHHOCTU Cun
npvxartus.

Yauwe Bcero pesnHoBble
KonbLa WCMOMb3ylT Kak are-
MEHT CITOXHbIX CUCTEM YNIIOTHE-
HUS AN TepMeTr3aunm craTuy-
HbIX MOBEPXHOCTEN MPU MOHTa-
xe.

Pa3pe3H blé NPyXWHHbIe KonbLla

YNnoTHeHUs paspes3HbiMu
NMPYXWUHHBIMW KoOoNbLaMu
NMPUMEHSAT ANg 3aWunThbl
nogwunHnkoB paboTawmnx B
rPA3HON, MbITbBHOW WU BRAXHOW
cpene. KOHCTpPYKTMBHO Takue
ycTponictBa 0onee CroXHbl,
NMOBEPXHOCTM TPeHMsT TPebyroT
HU3KOW LWepoxoBaToOCTH,
TOYHOrO LEHTPUPOBAHUA MU
NMPUrOHKW, 4YTO MPUBOAUT K
3HAYUTENBHOMY MOBLILLEHMWIO UX
ctoumocTtu. OpgHako npwu
YCITOBUWN TOYHOIO U3rOTOBIEHUS
W TWAaTeNbHOro MOHTaxa 3Tu
YNMNOTHEHUSA HAZEXHbI U MOYTH
He TpebytoT yxoaa. OHu Bbigep-
XMBaIOT BbICOKME TemrepaTypbl
n Gonblive nepenagbl AaBne-
HWUSl, CMOCOOHbI YCTOMYMBO U
NPOAOIKUTENbHO paboTaTb Ha

ObICTPOXOAHbIX Banax, v npu
npaBunbHOM nogbdope Matepua-
NOB JOMNTOBEYHbI.

Mpy>XMHHbIE KOMbLia U3roTaBnu-
BaAlOT M3 3aKkanéHHOW cTanu,
NeprMTHOrO 4yryHa, KOBaHOMW
OpOH3bl 1 yCTaHaBNUBAKOTCH B
KaHaBKax Bara unu, u3 coobpa-
XEHUW TEeXHOJTOTMYHOCTU M
NPOYHOCTK, CTaNbHOrO Kopnyca,
TepMmoobpaboTaHHOro Ao
TBépaocTn He MeHee HRCa
40...45. HapyxHyl BTYIKY
YNAOTHEHUSI BLIMOMHAT U3
3aKanéHHoON LeMEeHTUPOBaHHOWN
UNu asoTUPOBAHHOW CTanwu.
OOblYHO ycTaHaBnMBawT [ABa-
TPU KombLa, Npy MOBbILLIEHHOM
nepenage nAaBrneHUs 4YUCNO
Korew JOBOAST 40 NATY.

@ MPZ
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KonbLa caxatloT B KaHaBKU C
ocesblM 3a3opom 0,05...0,1 mMm.
lMpoceeT Mmexay oTBepcTUEM
BTYITKM U HAPY>XHOW NOBEPXHOC-
ThiO KOpMyca AenawT paBHbIM
0,1...0,5mm.

Konbua ycTaHaBnuBawT C
HebonbWKMM HaATAromM MO
OTHOLLUEHWIO KO BTYIKe, Ans
obecneyeHUs MOHTa)ka Ha
nocrnegHen BbINOMHAKT MOMNO-
ryto MOHTaxXHykw dacky c
AnametpoMm D npeBbllalOLWLNM
HavYanbHbln AunameTp do
NPY>XMHHbIX KOMeL,.

JinHnio paspesa koney -
3aMOK MnoJ1y4qaroT BbIMOJTHAKT
pasnu4yHbIMK crocobamu.

Yalle Bcero 3amku nsrotas-
nueakwT npsiMbiIMKU, a Ang
KPYMHbIX KOMeL - KOCbIMW Mog
yrnom 45°. WnpuHy npopesun S
BbIOMpalOT M3 yCnoBus, YTOObI
nocne BBegeHUA Konbua BO
BTY/IKYy oOcTaBancsa 3a3op. B
YMMNOTHEHUSAX, paboTaroLmx npm
MOBbILLEHHBIX TemnepaTypax,
3a30p yBENUYMBAOT Ha TepMu-
Yyeckoe yanuHeHue konbua. Mpu
MOHTa)Xe JIMHUKN pas3béma
coceHMX Korey, CMeLLalT Ha
HEeKOTOpPbIN Yron.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

I'IpmmeHeHme noALnnHNKOB .
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@ YnnoTHeHWs NOALLMMHUKOBBIX Y3M0B

B MHOrokonbLeBbIX yNNoTHe-
HMAX, paboTalwWwmx Mpu BbICO-
KUX nepenagax pfaBleHus,
Hanboree HarpyxeHo nepBoe
Gnuxaviee K repmeTusmpye-
MOW NOfocTM Kombuo. [Ons
paBHOMEPHOro pacrnpegeneHnst
Harpysku Mexay Bcemu Konbua-
MU, a TaKke Ansi nogBoAa macna
K MOBEPXHOCTAM TpEHUs, B
nepBoM wWnM AByX MepegHux
KombLiax BbIMOMHAOT pasrpy3ou-
Hble OTBEPCTUS.

TOplleBble YNJNOTHEHUA

TopuoBble YNMAOTHEHMUS
npuMeHsalT ana obecneyeHus
ANHaMNYeCcKOro KOHTakTa
MEXAyY MIOCKMMU NOBEPXHOCTS-
MW, KOTOPble OBObIYHO NepneHan-
KynsipHbl ocu Bamna. TopuoBble
YNNOTHEHUS UMEKT psag Npeu-
MYLLECTB MO CPaBHEHUW C
ApYyrMMy Tunamy ynnoTHUTENb-
HbIX ycTponcTB. OHM obecneyn-
BalT 0Oonee COBEPLUEHHYHO
repmeTusaumio yana, obnagator
CPpaBHUTENTbHO HEBLICOKOW
YyBCTBUTENBHOCTbIO K MPOrMby n
GueHnem Bana, He U3HaLLUMBAIOT
NOBEPXHOCTL Bana.

B He3HaunTenbHOM cTeneHu
OTNMYasicb MO KOHCTPYKLUMU,
TOPLOBbIE YNIIOTHEHWS BKITHOYa-
10T B cebsi: Bpawarwlleecsa c
BariomM ynrioTHUTENbHOE KOMbLIO
1, HENOABWXHOE YMNIOTHUTENb-
Hoe KonbLo (cearno) 2, Harpyxa-
toLee yCTPONCTBO 3 C NPYXUHOW
4 ¥ NOAXXKMMHbIE 311EMEHTLI 5 1 6.

OcHOBHOE [OCTOMHCTBO
TOPLOBBIX YMNIOTHEHUI 3aKIio-
YyaeTcsi B TOM, YTO U3HOC NoBep-
XHOCTEW TPEHUS KOMMeHcUpyeT-
CcA nepemelleHMeM YnroTHU-
TENbHOTO KonbLia B OCEBOM
HanpaBrneHun nop AeWCTBUEM
MPY>XWHbI.

34 15 62
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TopuoBoe ynnoTHeHue
obragaet CBOMCTBOM CaMorpu-
pabaTbiBaeMOoCTU; MPU NpaBuIib-
HOM nopgbope MaTepuana
NMOBEPXHOCTEN TPEHUs MU
nogBoAE HE3HAYUTENbHOTOo
KOnmM4ecTBa CMasKu ynrnoTHeEHNEe
MoXeT paboTtaTb B TeyeHue
O0Mroro BpeMEHU Npu XopoLuem
COCTOSSHUM MNOBEPXHOCTEN
KOHTakTa, obecne4yuBatowem
HaEXHoe YMIOoTHEHME.

[ns TopuoBbLIX MOBEPXHOC-
TEN TPEHUs B 3aBMCMMOCTMU OT
paboyenn cpedbl MPUMEHSIOT
aHTUMPUKLNOHHBIE Napbl:
rpacduT-6poH3a, Kepamuka,
HUKENeBbIN YYryH, CTennuT
(Bopa); rpacdpwurt-
KOPPO3MOHHOCTOWKas cTanb,
cTennut, kKepamuka (crnabble
pacTBOpbI KUCMOT). Ncnonb3aytoT
Takxke napbl: 3akanéHHas cranb-
6ab6uT, 6poH3a, NNacTUKN.
MNoBepxHOCTM TpeHus obpaba-
ThIBaOT [0 LWepoxoBaTocTn Ra =
0,16...0,32 mkm. [Ing ynyyweHns
YMOTHEHUS MHOTAA BbINOMHSAOT
MerKne KaHaBKMU.

MexaHun4yeckoe cuenneHue
MeXAy YNNOTHUTENbHbIMMU
KonbLuamu u 6a3oBbiMK geTans-
MW WCKIIOYaET CKpyyMBaHue U
BbIXO4 W3 CTPOS 3MacTUYHbLIX
NOAXUMHBIX 3MIEMEHTOB OT
OEVNCTBUST KPYTSALLErO MOMEHTA,
BO3HMKAIOLLEro Ha MOBEPXHOC-
TAX TpeHus. dukcaumo ocyle-
CTBNSKOT MPU MOMOLLM LUMOHOK U
LUMMLEB, YCTAHOBOYHbIX BUHTOB,
LWTUTOB, TOPLOBLIX 3yOLEB.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

I'IpmmeHeHme noALnnHNKOB .

@ YnnoTHeHWs NOALLMMHUKOBBIX Y3M0B

YnnoTtHeHus ¢ ﬂpOME)KyTO‘-IHOﬁ Kamepoﬁ

YNnoTHeHMe MacngaHbIX
MOTOCTEN BbI3bIBAET 3HAYUTESb-
Hble TPYAHOCTU B criyyae, Korga
OaBrieHve B MOMoCcTM 3Hauu-
TENbHO MpeBbIIAET AaBfeHune
3a ynnoTHeHuem. B 3Tux
YCMOBUSIX YMNIIOTHEHUS, Laxe
KOHTaKTHble, 4YacTO He MoryT
OCTaHOBUTb MNpocavnMBaHue
Macna B MOMAOCTb HU3KOro
OaBfeHus B BuAe MacrsiHOro
TyMaHa, NpOXOAsLLEro BMecTe C
BO34yXOM 4epe3 YMNIOTHEHNE.
PagukanbHbiM CpeaCcTBOM
ABMAETCA NPUMEHEHWE OBONHbIX
YNOTHEHUN, pa3geneHHbIX
NPOMEXYTOYHOW KaMepoun, B
KOTOPYK MOOBOAUTCA BO3AYX.
Ecnun xe Bo3gyx OygeTr noga-
BaTbCsl C U3ObITOYHbLIM AaBMNEHU-
€M OTHOCUTEMbHO MOSI0CTU, TO
NMPOHUKHOBEHNE Macna 4epes
YyNNOTHEHNE COBEPLIEHHO
MCKIoYaeTcs.

[na nogwmnHUKOBLIX Y3MoB,
pacrnonoXeHHbIX B Henocpe-
[CTBEHHOW OnM3ocTM OT MOJoc-
TEeN, HaxogsaLWMXca nog Bakyy-
MOM, [0CTaToO4YHbiM ObiBaeT
noaBog aTMocepHoro Bo3ayxa
B NMPOMEXYTOK Mexay ynnoTHe-
HUAMW NOALWIMMHUKA U BaKyyM-
HOW NOMOCTW.

l [laBnexve

T
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I'IpmmeHeHme noALnnHNKOB .

BecKoHTaKTHbIe ynnoTHeHunsA

LLleneBble ynnoTtHeHUs

MpocTenwmnm Bnaom 6ecKoH-
TaKTHOrO YNIOTHEHUST SIBNSIETCA
KomnbLieBasi LLeNnb Mexay Banom
N KOpMycoMm, YnnoTHsLWas
CMOCOBHOCTL KOTOPOW Mpomnop-
UMOHanbHa ANvHe Wwenu u
obpaTHO nponopunoHanbHa
BenuuuHe 3asopa. lNpu npaktn-
YeCKM OCYLLECTBUMbIX ANUHAx
Lenu 1 BenuuMHax 3asopa 3To
YNnOTHEHne ManoadeKTUBHO.

O EeKTUBHOCTb  LLIENEBOTO
YNNOTHEHUS NOBLILIAKOT 3a CHET
BbIMOMTHEHMSA KONbLUEBBIX
XMPOBbIX KaHaBOK Ha Bany, B
kopnyce (BTynke), Nnbo oaHo-
BPEMEHHO Ha Bary 1 BO BTYJIKE.
KaHaBKkn MOryT MMETb MONyKpyr-
Nbli UAn TpaneuunganbHbIn
npodune rmybuHon 1..2 mm.
YnnoTtHeHMe p[aHHoOro Tuna
HaxoaWT MPUMEHEHMe B y3nax

OTroHHbIe pe3bObl

OTroHHble pe3bbbl NPUMeEHs-
10T ONSA 3aWwunThl MNOALMMHKKOB,
paboTalLwmux B YMCTOM cpege.
O PEKTNBHBI NPU  OKPYXKHbIX
CKOpOCTAX He MeHee 5 m/c. Ha
Bany nunbo BTyrKe BbINOMHSAOT
pe3bly, O0ObIMHO MHOro3axog-
Hyt0. YNMNOTHEHWe - HepeBepCuB-
HOe, CrnegoBaTenbHO, Hamnpa.-
neHve pesbbbl OOMKHO ObITh
COINacoBaHO C HanpasefeHueM
BpalleHus Bana Takum obpa-
30M, 4TODObI OTIOHSATH Macro
(Bnary) B kopnyc (oT Kopmnyca).
Mpn HeobxogMMoCTU OOHOBPE-
MEHHOW 3aLNThbl NOALWMWMHKKA OT
BbITEKAHUSI CMa3Kn 1 MPOHUKHO-

cMasblBaeMbiX MNacTUYHbIMU
CMasKaMu, C OKPY>KHOWM CKOpPOC-
TblO BpalleHus Bana ao 5m/c u
paboyern TemnepaTtypon Hmxe
TemMnepaTtypbl nNnaBneHus
cmasku. OCHOBHOEe HasHadeHue
- 3alMTa NOALWMMHMKA OT CYXMX
WHOPOAHbIX YacTuu,

BEHUSI BHYTPb Kopnyca Bnaru
N3BHE MOryT ObITb MPYMEHEHDI
ABYCTOPOHHUE pe3bboBble
KaHaBKW, HanpaBfieHHble B
NPOTUBOMONOXHbLIE CTOPOHBI.

YnnotHsilowas cnocobHOCTb
OTFOHHOWN pe3bObl B 3HAYUTEMb-
HOW CTeneHu 3aBUCUT OT 3a3opa
Mexay rpebelkamy BUTKOB U
CTEHKaMu OTBepCTus. YNnoTHe-
Hue paboTaeT YyOOBMETBOPU-
TenbHO, €ecnu pagunanbHbIn
3a30p He npesbiwaet 0,05...0,06
MM; npu 3a3ope cebiwe 0,1 MM
YyNNoOTHEHWE CTAHOBUTCH
OecnonesHbiM.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ YnnoTHeHWs NOALLMMHUKOBBIX Y3M0B

MpumeHsoTCa  pasnuyHble
npocdounn pesbbbl. Haunydwme
pe3ynbTaTbl gaeT Meskas
TpeyronbHas pe3bba ¢ BbICOTOM
ButkoB 0,5...0,7 MM. YNnoTHsO-
wasa cnocobHocTb pe3bbbl
TpaneuuungansHoro npoduns
HWXe, NPSIMOYTONbHOIO - BOBOE
Huxe. ONTUManbHbLIA yron
nogbemMa BUTKOB pe3b0bl
TpeyronbHoro npocuns 5... 10°,
NpsIMOYroribHoro 3.. .5°.

Ona ynyydyweHua paboThbl
yNroTHeHnsa uenecoobpasHo
3anmpaTtb LUAMHOPUYECKUM

OTpaxartenbHble AUCKKN

OTpaxaTenbHble AUCKU
00bIYHO yCTaHaBnMBalT nepes
LLeneBbIMU  YNNOTHEHMAMU. B
Hanbonee pauuoHanNbHOM
KOHCTPYKLMM LLeNeBOoe YNIioTHe-
HMEe umeeT BbICTYyM, obpalleH-
Hblh K OWCKY B dhopMe Yallu.
[nck nepekpbiBaeT BbICTYMN Ha
HekoTopylo BenuumHy. Crtekato-
lee Macno noaxesaTbiBaeTcA
ONCKOM 1 LIeHTpobeXHOoN cunomn
BbIHOCUTCS U3 YNIIOTHEHUS.

magkmmMm noACKOM BUHTOBYHO
Lienb 3a nocrneaHnmMmn BUTKaMu.

]
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JNTabupUHTHbIE YNNOTHEHUSA

JTabupuHTHbIE YNNOTHEHUSA
TpeObylT BbLICOKOM TOYHOCTHU
M3rOTOBITEHUSA, CIIOXHbl B
Npon3BOACTBE N OTHOCUTENbHO
goporu, Ho obecneyuBatoT
3P PeKTUBHYIO 3aLLUTY NOALWINI-
HWKOB B CIOXHbIX 3KCnIyaTauu-
OHHbIX ycroBusx (rps3b, BoAa,
oKanvHa, nap).

JTabnpWHTHbIE  YNNOTHEHMS
XapaKkTepusyrTcs CITOXHOMN
dopmon 3a3opa Mexay Bpalla-
RWUMUCA U  HEenoaBUXKHbIMU
yacTamu yana.

[na pasbeMHbIX KOpMycoB
3a30pbl B JTAOMPUHTHBIX YMMAoT-
HeHMsAX MoryT ObITb pacnonoxe-
Hbl B paguanbHOM Harnpaene-
HUW.

Onsa uenbHbBIX KOpPMNyCcoOB
3a30pbl pacnonarawTca B
0CEBOM HanpaBIieHUu.

3a3opbl  BbIMNOMAHAKTCA MO
BO3MOXXHOCTN MUHUMATbHBIMU U
OOMMKHbI C Y4YETOM TEMmnoBbIX
konebaHusx B yane, TEXHOMNOMM-
YECKMX W MOHTaXHbIX MorpeLw-
HocTen. pn mncnonb3oBaHun B
onope caMOyCTaHaBNMBAKLLMNX-
ca NOAWWNHUKOB 3a30pbl
YBENUYMBAKOTCHA, B CPEOHEM, B
1,5...2 pasa. B cny4asix, korga
BO3MOXHa HECOOCHOCTb Bana
OTHOCUTENBHO Kopryca, NCNorb-
3yHOT TAaOUPUHTHBIE YNOTHEHUS
C HaKMOHHbIMW KaHanamu.

I'IpmmeHeHme noALnnHNKOB .

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ YnnoTHeHWs NOALLMMHUKOBBIX Y3M0B

B abconiwTHoM 6onblun-
HCTBE Crny4aeB A1 NOBbILLEHUS]
3pPEKTUBHOCTN NAOUMPUHTHBIX
YNIOTHEHUI 3a30pbl B HUX
3anoNHAKTCA NNacTUYHON
CMa3sKoW, He3aBMCUMO OT TOro,
paboTaeT NOAWWNHUK Ha
nnactuyHom numbo Xuakom
cmaske. B KOHCTpyKuMM ynnoT-
HeHus 0ObIYHO NpegycMaTpuBa-
€TCsl MonocTb W KaHanbl Ans
MOCTYMMEHNS CMa3ku B 3a30pbl
nyTem 3akaunmBaHus ee nop
AaBrneHneMm.

KoMbuHupoBaHHbIe YNNOTHEHUA

Ha npakTtuke pegko ucnons-
3yOT KakOW-TO OAWH BMA YNIoT-
HUTeNbHOro YycTpoucTea. [On4d
NOBbIWEHWUSS HaJEXHOCTHU
yCcTaHaBnuBakT aABa (U Oornee)
YNNOTHEHUSA pa3Horo Buaa.

OTpaxaTenbHbI [OUCK,
OTroHHasa pe3bba W canbHUK
XOpOLWO B3aMMOOOMNONHAT
OpYyr Oopyra u BCTpavBalTcs B
oouH y3en 6e3 3Ha4MTENbHOro
yBenu4yeHus rabapuTos.

MaHxeTa CMOHTMpOBaHa Ha
oTpaxaTenbHOM [UCKEe W

BpawaeTtca ¢ HuMm. [ybka
MaHxeTbl paboTaeT No Henoa-
BVXXHOW BTYIIKE KOpryca macro-
ynosutensi. Bo Bpemsi paboThbl
KOHCTpyKuMsa obecneyvBaeTt
HaJeXHoe YyNinoTHEHWE oTpaxa-
TenbHbIM guckom (rybka
MaHXeTbl Nog nencTBuem
LEHTPOBEXHbIX CUN OTXOAUT OT
BTYNKM U NpaKkTUYeCKn He
paboTaeT). Bo BpeMsi oCTaHOBKM
YyNNOTHEHNE OCYyLlecTBnseTcs
MaH>XeTOMN.

]
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Cma3biBaHue

anIMeHeHVIe noALnnHNKOB .

BniGop cMa3oyHOro matepuana

CMa3o4yHbIl MaTepuan
npegHasHavyeH Ans yMeHblue-
HUSt TPEeHWsl, 3aluTbl MoALIuM-
HMKa OT M3HOCa WU KOppO3uMW,
3aWmnTbl OT MNPOHUKHOBEHUSA
BMarn u 3arpa3HeHnin U3 BHeL-
Hew cpeabl.

CMas3o4yHbI MaTepuan
obpasyer mexagy pabounmm
NOBEPXHOCTSIMU CIIOM, KOTOPbIN
CMAryaeT ygapbl Ten KavyeHus o
KonbLa ¥ cenapatop u npens-
TCTBYET HENoCpeacTBEHHOMY
METanNIM4YeCcKoOMy KOHTaKTy Ten
N JOPOXEK KaYeHUs.

Onpepgensoimmn aktopa-
MU npu BbIGOpe CMa304YHOro
MaTepurana aBngaTCa Harpyska,
AnanasoH pabo4dnx Temnepartyp,
yacToTa BpaLlEeHUsi, KOHCTPYK-
TUBHblE OCODEHHOCTM Y3MOB W
YCITOBUS OKPY>KaKoLLLEN Cpeabl.
[ns cmasbiBaHWS NOALIMMHUKOB
KayeHUsa MNpuUMEHSITCSA, B
OCHOBHOM, CMa304Hble MaTepu-
anbl ABYX BUOOB: NNacTUYHbIE U
xXungkne. B otaenbHbIX criyvasx
ONs BbICOKMX TemnepaTyp
NPUMEHSAIOT TBepAble CMa3ou-
Hble maTepuarnsi.

MpeumyulecTBa NNACTUYHBIX
CMa304HbIX MaTepuarnoB nepes
XUOKUMU 3aknyarTcsa B
CpaBHUTENbLHO Ooree NpocTown,
HagEeXHOM N 3KOHOMUYECKMU
BbIFOQHOW KOHCTPyKUMW noa-
LUMMHMKOBOMO y3ria U MallUuHbI
(obopynoBaHus) B LIENOM.

CwmasbiBaHUe XWAKUM
CMa304YHbIM MaTepuanom

(macnom) pekomeHAyeTcCH
NPUMMeHATb NpKM YacToTax
BpalleHuns, npeBblllaoLWmx
JOnyCTUMble ANs MIacTUYHbIX
CMa304yHbIX MaTepuanos, B
y3nax C peBepCUBHbIM OBUXe-
HVMeM NOALLUMHUKOB, B CryYasix,
Korga oT MOALUMMHUKOB HEODXO-
OMMO OTBOAUTbL Tenno Wnu
CMasblBaTb CMEXHble C HUMU
aetanu (LWecTepHu, ynnoTHeHNs
n 1. g CwmasbiBaHMe Macrom
pekoMeHOyeTcs Takke npume-
HATb B y3Mnax C PEeBEPCUBHbLIM
OBWKEHWEM MOALUMMHUKOB Mpu
BOMbLUNX CKOPOCTSX.

TonuwmHa cMa304HOro Crosi B
3HaAYUTENBHON CTEeneHn BNuseT
Ha CPOK CNy>0bl MOALIMMHMKA 1
3aBUCUT, rMaBHbIM 06pa3om, OT
4YacTOTbl BpalleHuWsl, TeMmnepary-
pbl 1 Bs3kocTu. [lpn aToMm
BASKOCTb SBMNSAETCA OCHOBHbIM
napameTpom, onpegensowmum
BbIOOp CMa3o4HOro marepuana
aons addeKkTMBHOrO CcMasblBa-
HMS noALwmnHuKa npu paboyen
Temneparype.

BaskocTb onpepensercs
CNOCOBHOCTbIO KMOKOCTU K
TeyeHuto. EguHmnua mamepeHuns
BA3KOCTU - MM’/C (cCT).

KoHcncTeHums xapaktepusy-
€T CTeneHb TBEPAOCTM NnacTuny-
HOro CMas3o4HOro MaTtepuana.
CornacHo Hopmam NLGI
(National Lubricating Grease
Institute, USA), mepa koHcuc-
TEeHUWM - NeHeTpauus n, CooTee-
TCTBEHHO, krnacc NLGI.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

. CwmasbliBaHue. XXuakue cmasouHble MaTtepuanbl

Xuakue cMa3ouHble MaTepuanbl

BbiOop Mapku Xuakoro
CMa304yHOro Matepuana (macna)
NpoBOAMTCS, B NEPBYI0 odepeap,
Nno KMHEMaTU4YEeCKOW BSI3KOCTMU,
Heobxoammon ans acpdekTms-
HOro CMasbiBaHWs MOALIMMHKMKA
npu paboyen TemnepaType.
KnHemaTtnyecky BHA3KOCTb
CMa304HbIX Macen 3amepsioT
npv onpegeneHHon Temneparty-
pe, vawe Bcero npu 50°C wnm
100°C. KunHemaTum4yeckas
BSI3KOCTb 3aBUCUT OT Temrnepa-
Typbl, C YBENUYEHUEM KOTOPOWN
BSI3KOCTb YMEHbLLIAETCS.

Yem Bhblle BA3KOCTb Macna,
TeM OonblUy Harpysky Ha
paspbiB MOXET BblgepXaTb
nneHka macna, B TO e BpeMs
BA3KME Macha oKa3bliBalT
Oonbwee conpoTuBMEHUE
OBWXEHUIO [eTarnei, Bbl3blBas
MOBbLILLEHHbIA Pacxop, 3HEPruu,
yXyALwawT TennoobmeH mexay
MacrioM 1 MOALIMMHMKOM U T.M.

Baskue wmacna cnepyet
NPUMEHATbL ANsl NOALMMHUKOB,
paboTatlowmux nog Oonbwnmm
Harpyskamu npu HebonbLInX
cKOpoCTHAX BpauweHud. [Ong
ObICTPOXOAHbLIX MOALUMNHUKOB

crnegyetr MPUMEHSITb MaroBsi3-
kne macna. Cnegyer oTMETUTD,
YTO MPU MOHMXKEHHbIX paboymx
TemnepaTypax MoAWMWNHUKA
cnepyetr MPUMEHSITb MaroBsi3-
Kne macra, a npv NoBbILLEHHBbIX -
BbICOKOBSI3KME.

MepnognyYHOCTb 3aMeHbl
mMacna 3aBuWCUT OT YCIOBUN
paboTbl 1 MeETOAA CMa3blBaHUS.
Mpn cmasbiBaHUM MacnsHon
BaHHOW 3aMeHSATb Macno
[OCTaToMHO OAMH pa3 B rof,
ecnu pabo4yas TemnepaTypa
NOALUMMHNKOB He MpeBblllaeT
50°C wn puck 3arpssi3aHeHus
HEeBEernuK.

Mpu UNPKYNSALWOHHOM
CMasblBaHMM NepuoanYHOCTb
3aMeHbl Macrna onpeaensiT Ha
OCHOBaHUM KOHTPOIs KayecTBa
Macra, pacxoga Macrna B
eauHULY BPEMEHU W Hanuyus
ero oxnaxpgeHusa. To e camoe
OTHOCUTCHA K CMa3blBaHWUIO
BMPbICKUBAHNEM.

Mapkn oTe4yecTBEHHbIX
Macen, pekomeHayewmble [Onsi
cMa3sblBaHUSa MNOALWUNHUKOB
npuBegeHbl B Tadbnuue 27.
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Xunakue cma3ouHble maTtepuanbi
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‘ CwmasbliBaHue. XXuakue cmasouHble MaTtepuanbl

Tabnuuya 27

KuHemartuyeckasi BsI3KocTb, MM2(c,

Temnepatypa, °C

HanmeHoBaHue HopmartuBHas npy Temneparype, 0c Mpumep o6nacTu NpMMeHeHUs
CMa3o4Horo marepuana [OKyMeHTauusi S | EE noALMnHUKa
40 50 (He Huxe) | (He Bbiwe)

MoTopHoe aBToMo6unbHoe M-8 B1 | TOCT 10541-78 - 7,5..8,5 207 -25 KapGtopaTopHble auratenu

ATOMO6UNBbHOE (M-43/6B1) [OCT 10541-78 - 55...6,5 165 -42 Oswuratenu npu -35 °C

MotopHoe gusenbHoe M-10 B2 [OCT 8581-78 - 10,5...11,5 205 -15 [ln3enu, HacocHble arperatbl

TpaHCMUCCUOHHOE:

TCn-10 [OCT23652-79 - =10 128 -40 [Mepenayn aBTOMOGUNEN

TAn-15B [OCT 23652-79 - 14,0...16,0 185 -20

TALO-17v (Hurpon): [OCT 23652-79 110...120** >17,5 200 -25

3IMHee TY 38.101110-86 - 18,0...22,0 170 -20 Mepenayn aBTOMOGUNEN, NPOMBILLIIEHHOTO,
noAbEMHO-TPaHCMOPTHOro 060pyAOBaHUS

neTHee TY 38.101110-86 - 27,0...34,0 180 -5

Typ6uHHOE:

Tn-30 [OCT 9972-74 41,4...50,6 - 190 -10 TypbuHeI, Typboarperathl, BEHTUNSTOPbI, AbIMOCOCHI

Tn-46 [OCT 9972-74 61,2...74,8 - 220 -10 CynoBble NapoTypOuHbl, MEXaHU3MbI C rMaponpuBogamu

KomnpeccopHoe:

K-12 [OCT 1861-73 76** 11,0...14,0 216 -25 Komnpeccopbl

KC-19 [OCT 9243-75 - 18,0...22,0 260 -15

Lnnungposoe:

nerkoe 11 OCT 380185-75 - 9,0...13,0 215 5 [MapoBble MalLUHbI, TSHXKENO HarpyXeHHble MexaHU3MbI

nerkoe 24 (BUCKO3MH) OCT 380185-75 - 22,0...28,0 240 20 PepnykTopbl ponbraHro

Tshkenoe 38 [OCT 6411-76 - 32,0...50,0 300 17 TskenoHarpy>XeHHbIe U TMXOXOOHbIE nMepeaayu,
pabortatoLye Npu NOBLILLEHHBIX TEMNEpaTypax

Tshkenoe 52 (Banop) [OCT 6411-76 - 50,0...70,0 310 -5

UHpycTpuanbHbie Macna o6uero HasHavyeHus 6e3 np1ucagok

WHaycTpuanbHoe:

N-5A roCT 20799-68 6..8 - 140 -18 CnaboHarpyxeHHble CKOPOCTHbIE MEXaHU3Mbl

N-8A rOCT 20799-88 9..11 - 150 -15

n-12A rOCT 20799-88 13..17 - 170 =15

N-20A IOCT 20799-88 29..35 S 200 -15 MMAPOCMCTEMbI CTAaHOUHOTO 060pyAOBaHMs, cnabo- u
CcpeaHeHarpyxeHHble nepegaydv, HanpaensoLme
Ka4YeHWUsi N CKOMbXXEHUS CTAHKOB

-30A [OCT 20799-88 41...51 - 210 -15

M-40A [OCT 20799-88 61...75 - 220 -15

M-50A [OCT 20799-88 90...110 - 225 -15

MUHCKUM NOOQWUNHUKOBLIN 3ABOA
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Xunakue cMasouHble matepuanbi (MPOJOIDKEHME)

KuHemaTuyeckast BA3KOCTb, MM2/C, 0
HaumeHoBaHue HopmatuBHas npv Temneparype, °C Temneparypa, C Mpumep obnacTu npumeHeHUst
CMa3o4Horo marepuana LOKyMeHTauums S | EE noALMMHMKa
40 50 (He Huxe) | (He Bbiwe)
JlerupoBaHHble MHAYCTPUanbHbIe Macna ob6liero HasHa4yeHus (c npucagkamm)
nrn-2 TY 38.1011191-88 2,2..2,6% - 90 -15 LinnHaensHble y3nbl
[MpnbopHoe:
MBI [OCT 1805-76 6,5...8,0** - 125 -60 KOHTponbHO-13MepuTenbHble NpoopbI
MTI1-601 TY 38.101787-79 40,0%** 9,0 230 -70 [oALWMMHMKN MUKPO3MEKTPOMALLINH
WHaycTpuansHoe:
W-1n-C-5 (Urn-6)* TY 38.101413-97 41..51 - 110 -15 JlerkoHarpyxeHHbl€ BbICOKOCKOPOCTHbIE MEXaHW3MbI
W-n-C-10 (Lrn-8)* TY 38.101413-97 9,0...11,0 - 143 -15
WN-Nn-C-22 (Urm-14)* TY 38.101413-97 19,8...24,0 - 170 -15
nrn-18 TY 38.101413-97 24...30 - 180 -15 Kopo6ku nepegay, peaykTopbl, MyqThl, NOALUMMAHWKOBBIE Y3Tbl
nrr-3o TY 38.101413-97 39...50 - 200 -15
Wrr-38 TY 38.101413-97 55...65 - 210 -15
nrr-49 TY 38.101413-97 76...85 - 215 -15
nrn-72 TY 38.101413-97 110...125 - 220 -15 LLlectepeHyaTble nepeaayn, CpeaHeHarpyxeHHble 3ybuartble 1
YepBsYHblE PeLyKTOPbI, KOPODKK CKOPOCTEN
Mrm-91 TY 38.101413-97 148...165 - 225 -15
nrr-114 TY 38.101413-97 186...205 - 230 -15
W-T-0-32 (MPn-40, NCIM-40)* Ty 38.1011337-90| 61,2...74,8 - 200 -18 [epenayu Npy cpefHnX 1 BbICOKUX Harpy3kax
W-T-0-100 (UPn-75, NCIM-65)* TY 38.1011337-90 90...110 - 210 -18
WN-T-0-220 (MPn-150, UCIM-110)* TY 38.1011337-90 198...242 - 210 -18
W-T-0-32 (NCM-25)* Ty 38.1011337-90 | 28,8...35,2** - 190 -18 3ybuatble 1 YepBSAYHbIE Nepeaayn
nrm-152 TY 38.101413-97 265...280 - 230 -15 HarpyeHHble 3y64aTble 1 YepBsiYHbIE Nepefaym
nrr-182 TY 38.101413-97 320...348 - 240 -15
W-T-0-460 (UTM-200)* TY 38.1011337-90 414...506 - 210 -15 Tshxenble Harpy3Kku 1 BbICOKME TEMMEPATYPbI
W-T-0-680 (MTT-300)* TY 38.1011337-90 612...748 - 210 -5
N-T-C-320(mt) (MMT-160)* TY 0253-008- 288...352 - 210 -10 Onopbl BaKOB MPOKaTHbIX CTAHOB; ANS CMa3blBaHWUS METOAOM
00151911-94 MacnsHoro TymaHa (MT)
MNTn-500 TY 38.101450-76 470...620** - 275 -10 [oALWwmMnHWKK BankoB KanaH4poB
CUHTeTUYECKME KUAKOCTU
CunteTtnyeckoe UMM-10 TY 38.101299-90 - >3,0 190 -50 TSKENO HarpyXeHHble, BbICOKOOOOPOTHbIE MOALLMIHIKM
CuHTeTuueckoe BT-301 TY 38.101657-85 - >8,5 250 -60 BbicokoTemnepatypHble MoALINMHAKA
Monuatuncunokconaxosoe MAC-5 | MOCT 13004-77 100** - 265 -60
KpemHuitopraHmyeckas NMM®C-4 [OCT 15866-70 600...1000** 28 300 -20 TUXOXOAHbIE NOALIMMHUKN
Ochmp Ne2 TY 38.101272-72 17...20** 4,4 240 -60

MUHCKUM NOOQWUNHUKOBLIN 3ABOA
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B3anmMocmelumBaemMocTb 6a30BbIX Macen.

anMeHeHMG noALnnHNKOB .

Tabnuuya 28

BasoBoe
macno

Munepans-
Hoe Macno

Macno Ha
OCHOBe
CIOXHBIX
3cupos

Macno Ha
OCHOBE

CIOXHBIX
3cupos

Munepans-
Hoe mMacno

Monurnu-
Konesoe
macno

Cunuko-
HOBOE
(meTunoBoe)
macno

(cbeHunoBoe)

Cunuko-

Monudpenun- | Ankokcm-
HOBOE

JupHoe | dpTopucToe

Macno Mmacno
Mmacno

Monurnu-
Konesoe
macno

Cunuko-
HOBOE
(meTunoBoe)
macno

Cunuko-
HOBOE
(dpennnosoe)
macno

Monudenmn-
athmpHoe
macno

Ankokcu-
thropucroe
macno

CcMeLunBaroTCA

He CMeLUnBaroTCA

MUHCKMM NOOAWUNHUKOBBLIA 3ABO[

‘ CwmasbliBaHue. XXuakue cmasouHble MaTtepuanbl

B3aMMocMeLIMBaeMOCTb 3arycTuterniel CMasodHbIX MaTepuaros.

3arycTtu-
Tenb

Na-
MbIJ10

Al-
KOMnieke

Ba- Na-

BeHTOHUTHI
KOMMeKe KomnneKc

Monumo-
YeBMHa

Al-
KOMnieKke

Ba-
KOMnnexc

Na-
Kommnnekc

BeHTOHUTLI

Monumo-
YeBMHa

CMeLunBaroTCcA

He CMeLUnBaroTCA
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MnacTuyHble cMa30YHbIe MaTepuanbl

MnacTuyHble cMa3ouvHble
MaTtepuanbel npepcTaBnsaloT
CODON CNOXHYI  KOMMOWUAHYHO
CUCTEMY, OCHOBHblE CBOWMCTBA
KOToOpoln onpepenstTcs
cBoncTtBamu ©Gas3oBoro macna,
3aryctutens, npucagok wu
pobaBok. B kadyectBe 6a3oBoro
Macna MCnornb3ylT MUHeparb-
Hbl€ UM CUHTETUYECKNE Macna.
B kauectBe 3arycTtutens
00bIYHO MCMONb3yHT MeTannu-
yeckme Mbina (kanbuueBble,
NUTNEBLIE, HaTpUEBbLIE, antoMu-
HueBble, bapueBbie).

Onpegengdommn aktopa-
MM, BIMSAIOWMMKM Ha CBOWCTBA
NNacTUYHOM CMasKu, ABMSATCA
BA3KOCTb 6asoBoro macna,
KOHCUCTEeHLUNdA, Aunanas3oH
pabounx Temnepatyp. [lpu
cMasblBaHUN MNOALWNMHUKOB
KayeHus BA3KOCTb 0asoBoro
mMacna o06bl4HO HaxoguTcs B
npegenax 15...500 wmm’/c,
NM3MEepPSAHHOM Mnpu Temneparype
40°C. BenuuuHy KOHCUCTEHUUK
onpegensieT BUA4 U KONMMYeCTBO
3aryctutens. [nana3oH Temne-
paTtyp, B KOTOPOM MOXeT
aKcnnyaTupoBaTbCs CMa3ska,
3aBMcuMT OT Tuna 6asoBOro
mMacna, 3aryctutenss u npuca-
JOK.

Mpn BbIGOPE NMACTUYHBIX
CMa304HbIX MaTepuanos
HEeoOXOANMMO YYMThbIBaATb TUM
obopynoBaHus, pasmep nog-
LWMnHuka, pabouyto Temnepary-
py, Harpysky Ha MOALUUMHUK,
4YacTOoTy BpalleHns, YycrnoBus
paboTbl (nonoxeHue Bana,
BMOGpauus v T.4.), YyCnoBus

oxnaxpgeHusi, 3dPEKTUBHOCTb
YNIOTHEHWN, BO3AeNcTBue
cpenbl.

OO6bIYHO NOAWWUNHUK W
cBobogHOEe nNpoCTpaHCTBO
Kopryca nogLunHUKOBOro y3na
3aMNONMHSAKT MNMNAaCTUYHbBIM
CMa304HbIM MaTepuariom fuLlb
yactnyHo - oT 30 go 50%. Mpn
MCMONb30BaHUN NUNTUEBbLIX
CMa304HbIX MaTepuanoe Ans
onop, He nogBepXeHHbIX
cunbHou BMBpauun, ceobogHoe
NPOCTPAHCTBO KOPMYCOB MOXHO
3anonHaTb Ha 90%, He onacasch
YpEe3MEPHOro MNOBbIWEHNS
TeMmnepaTypbl.

MoawwnHuky, paboTaroume
npu BbICOKMX YacToTax Bpalle-
HUA N_>Nre, W TIETKOM pexume
HarpyxeHus P/C<0,6, ans
orpaHudeHus TemnepaTypbl
NOAWMUMNHUKOBOTO y3na u
CHUXeHus adhdekTa bapboTupo-
BaHWs, 3anonHsaT oT 20 o 35%
cBob60AHOro npocTpaHcTBa
noawunnHuka. B onopax,
NOOABEPXEHHbBIX CUMbHON
BMOpauun, B BUOpPaALMOHHbIX
MalUMHax, CMas304YHbLIN MaTepu-
an JommKeH 3anonHsaTb He bonee
60% cBoboaHoro oobema.

3anonHATb NOALWWMHUKNK
Ka4yeHns NracTUYHbIM CMa3ou-
HbIM MaTepuanom cnegyert
TONbKO HENnocpencTBEHHO
nepen cbopkow yana, 3a UCKIHo-
YEeHMeM 3akpbITbIX MOALUNMHK-
KOB W B criyvae, Korga noawumn-
HUK 0N MOHTa)xa HYXHO
HarpeTb.

MopwwunHukn cnepyert
3anNo0NIHATb MNNTaCTUYHbIM

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

CMa304YHbIM MaTepuanom,
NMOBEepPHYB KOmbLO 1 3aKnabiBasi
ee Mexay Tenamm KadyeHusl.
lMepen MOHTaXXOM CMa30YHbIN
mMaTtepwan BBOAAT NOA OaBMEHU-
eM (WwnpuueBaHneM) B NonocTb
nogwunHuka. [oaupoBaHue wu
NepMoaANYHOCTb MOMOSIHEHUS
NOOWMMNHUKA CMAa304YHbIM
Matepuanom 3aBUCUT OT
KOHCTPYKUMM y3Mna W yCrioBui
aKcnnyaTaumm.

MpeanbHbIMW  yCITOBUSIMU
ONS ANMTENBHOIO CpoKa CIyX0bl
CMa304yHOro maTtepuana sBns-
toTca pabodasd Temnepartypa
70°C, Harpyska P/C<0,1,
OTCYTCTBUE 3arps3HEHUn u
Braru, repMeTM4yHoCTb NoaLImN-
HUKa. TN faHHbIE OCHOBAHbI Ha
OnbITe NCMONb30BaHUS CTaHAap-
THOrO JIUTMEBOIO CMa304HOro
mMatepuana
Cnenyet Takke MMeTb B BUAY,
yTo, HaumHass ¢ 70cC, poct
paboyer TemnepaTypbl NOALLIMN-
HUWKa Ha kaxxgble 15°C cokpalla-
€T CpoK cnyxbbl CMa3o4yHOro
mMaTepuana B 2 pa3a. Cpok
cnyx06bl MNacTUYHbIX CMa30u-
HbIX MaTepuarioB COKpallaeTcs
BABOE B OMopax BepTUKamnbHbIX
Banos, B 2-3 pasa npu pesep-
CVMBHOM BpaLLleHun, nNpuv npepbi-
Bucton paborte (OnNUTENbHbIX
OCTaHOBKax) W BO3AENCTBUYU
BMbpaumi.

Mpun BBICOKMX Harpyskax
P/C>0,1 pelwatowum ansa cpoka
cnyx0Obl  bakTopoM ABMsETCH
KonnyectBo abpa3nBHbIX
yacTul, HaKOMMBLUMXCS B
CMa3oyHOM Matepuane Bche-
AcTBUe un3Hoca pabouunx
NOBEPXHOCTEN MNOALINMHMKKA.

‘ CmasbiaHue. NnacTuyHble cMa30uHble Marepuanbl

Torga Hecyllyt CMNoOcOOHOCTb
CMa304yHOro Criosi MoBbIWAKT
aHTu3agupHble (EP) npucagkm.
Cpok cnyx06bl Npu  BbICOKMX
TemnepaTtypax 3aBUCUT OT
XapaKTepPUCTUK BbICOKOTEMIE-
paTypHbIX CMA304HbIX MaTepua-
nos. MNMpn 150°C oH HaxoauTca B
npegenax ot 5004 B cnydvae
CMa304yHOro MmaTepuana Ha
OCHOBE MWHeparnbHOro Macna
no 50004 B criy4ae cMasoqHOro
mMaTepuana Ha OCHOBE CUHTETU-
yeckoro wmacna. [lpu 6Gonee
HU3KUX TemnepaTtypax CpokK
cny>0bl NOBbILIAETCH B COOTBE-
TcTBUM C hakTopom 15°C.

Cpok cnyxbbl cokpallaercs u
Mpy BbICOKMX YacToTax Bpalle-
HUsi. YeM HMXe COOTHOLUEHME
Npea/N, TEM MEHbLIE CPOK
cnyxobl.

Mpn cmMewrBaHMM CMa30YHbIX
MaTepuanoB Heobxoammo
yuYuTbiBaTb, 4YTO HEKOTOpbIE
6a3oBble Macrna He CMeLUMBatoT-
CA Opyr C ApYyrom, ucknoyas
nornyyYeHve O4HOPOAHOW CMECH.
To e camoe OTHOCUTCA U K
3aryctutenam. Ecnm cmewmBa-
IOTCS CMa304Hble MaTtepuvansl C
HECOBMECTUMbIMU 3arycTuTens-
MW, TO KOHCUCTEHUUSI CMEeCH
oyoetr nunbo wmeHblie, nmbo
Gonblwe, 4YeM Yy MWCXOOHbIX
CMa304YHbIX MaTepumanos.
OAHOBPEMEHHO W3MEHSTCS
3KCMyaTauMOoHHbIe CBONCTBA.
OCHOBHblE TUMbl MAACTUYHBIX
CMa304YHbIX MaTepuanos,
pekoMeHayemble ONns cMasblBa-
HUS NOOLWWMHMKOB, a TaKkxe
B3aMMOCMELWNBAEMOCTb
CMa304YHbIX MaTepuanos
npueBeneHbl B Tabnvuax 28, 29.
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‘ CmasbiaHue. NnacTuyHble cMa30uHble Marepuanbl

lMnactTuyHble cMa3oyHble MaTepuarbl

@

Tabnuua 29
HanmmeHoBaHue BsiakocTb
CMa304HOro MaTepuana, |lemneparypa I'IeHeTpa‘l).mﬂ KoHcucTeHums npUS0°C,
HOpMaTUBHast npuM:eHeva npu 25°C, | (no wkane 10%. N a: c Kpatkasi xapakrepucTvika, o6nactb NpumMeHeHuUsi
AOKyMeHTaLus C mm/10 b5 He Gonee

JluTa -50...+100 | 260-310 2 npu 30°C<1000 JntneBas, yHuBepcarnbHas aKCnyaTaLMoHHO-KOHCEPBALMOHHAs, MOPO30CTONKas,

TY 38. 1011308-90 BOAOCTOMKAs NNacTUyHas cMaska. Yarbl TPeHUs MaLUMH U MEXaHU3MOB (MOALLMMHUKA
KaueHuns 1 CKONbXeHUs!, 3ybuaTble nepefayy, HanpaenswLLme) B TOM Yncne 1
TSKENOHArpyKEHHbIE

Jluton-24 -40...+120 | 220-250 3 npu 0°C<280 AHTUPUKLMOHHASA, MHOTOLIENeBas, BOAOCTONKAsA NNaCTUYHasA CMaska, XopoLLas MexaHnyec-

[OCT 21150-87 Kas n Xxummyeckas cTabunbHOCTb. Bece TUMbl NOALLUIHUKOB KAYEeHUS! U CKOSbXEeHUS

Bymon -20...+140 | 220-270 3 12-22 YHunLMpoBaHHas nNnacTuyHas KOMNNEKCHO-NUTUeBas cMaska. MoaWwnnHUKA KadyeHns

TY 38.5901232-91 OCHOBHOIO TEXHOMOrMYeckoro BymarogenatensHoro obopyaoBaHus, paboTaroLero
B YCITOBWSIX MOBBILIEHHOW BMAXXHOCTW 1 TEMMNEPATYPbI

WHpa 0...+300 - - <5 Monyxwuakas, BbICOKOTEMNEpAaTypHas NnacTuyHas cMaska. [o Temnepartypsbl +150...180°C

TY 38.101991-84 paboTaeT kak 00blyHas cMaska, a Bolle +180°C - 06pa3yeT TBepayto rpacUTHYI0 CMa30uHYHo
MMEHKY Ha MOBEPXHOCTM TPEHUs TepmocTorkyto npu +300°C. MoAWNNHAKA KaYeHus
KOHBEWEPHbIX TMHWI

YHupon-2M -30...+150 | 330-380 0 - KomnnekcHas kanbLueBas nnactuyHasi cMa3ka MHOroLieneBasi, BOOOCTOMKas Aaxe B

TY 0254-009-05766706-98 KunsiLe Boae, TEPMOCTOMKAsA C XOPOLUMMI NPOTUBO3AANPHBIMU CBONCTBAMM. Y3rbl TPEHNS!
rOPHO-000raTUTENLHOTO Y METaNypruieckoro 060pyaoBaHNS C CUCTEMaMU
LIeHTPann30BaHHON NoAaYy CMasku; ANs CMa3blBaHNS MEXaHW3MOB 1 MaLLUH, paboTaroLmx
Mpy BbICOKUX YAENbHBIX Harpy3kax

BHWUW HIM-242 -40...+110 | 265-300 2 npu 0°C<500 JInTneBas aHTUPUKLMOHHAs MHOTOLIeNeBasi, BOAOCTOMKAS, NMacTuyHas cmaska ¢ XOpOoLLMMM

[OCT 20421-75 NPOTUBO3aAMPHbBIMU CBONCTBaMU. [OAWINMHUKM KaYEHUS CYA0BbIX ANEKTPUYECKUX MaLLWH,
paboTatoLLmx npy BMaxXHOCTH OKpy>katoLLeit cpeabl 40 98%

TpaHcon-200 -50...+50 | 385-430 0 npu 30°C<1400 lMonyxwmpakas, BOJoCTOliKas, NnacTnyHas cMaska obnagatoLast BbICOKO TEpMOMEXaHNYECKOM

TY 0254-016-05766706-98 1 XUMUYECKON CTaBUIbHOCTBIO, XOPOLLMMM MPOTMBOU3HOCHLIMM 1 MPOTMBO3aANPHBLIMM
ceovictea. LiunuHapuyeckue pegyktopel, pabotatowyme He meHee 10000 yacos ¢
MaKCUMarnbHbIMW YAenbHbIMY Harpy3kamu B 3auenneHumn o 2000 MMa

YHupon-1 -30...+150 | 280-320 2 npu 0°C<160 KomnnekcHo - kanbLueBas nnactuyHas cMaska, MHOroLieneBasi, BOAOCTOMKas Aaxe B

TY 38.301-40-23-95 KunsLLen Boae, TEPMOCTONKas C XOPOLUMMY NPOTUBO3aAMPHBIMM CBOWCTBaMM. B kayecTee
€[I/HO MHOTOLIENeBOI CMasky Ans ropHoLo0bIBatoLLero 0bopynoBaHus (0TBanbHble MOCTbI,
LaratoLLyme aKcKaBaTopbl)
AHTUPUKLIMOHHAS, MOPO30CTONKas, TyromnnaBkas niacTuyHasi cMaska C BbICOKUMM MpoYy-

Po6otemn -50...+150 | 265-295 2 npu 0°C<180 HOCTHbIMM CBOACTBAMU. TSKENOHArpyXeHHbIE y3rbl TREHWS MPOMBbILLIIEHHOMO 060py0BaHMS

TY 0254-004-05766706-98

MUHCKUM NOOQWUNHUKOBLIN 3ABOA
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‘ CmasbiaHue. NnacTuyHble cMa30uHble Marepuanbl

MnacTuyHble cMa3oyHble MaTepuanbl (MPOAOIPKEHUE)

HaumeHoBaHue BsiakocTb
CMa304HOro MaTepuana, |lemneparypa I'Ieue-rpayuﬂ KoHcucTeHuus npUS0°C,
HoOpMaTUBHast npumeHenms | npu 25 °C, | (no wkane 10%. N a: c Kpatkasi xapakrepucTvka, o6nactb npuMmeHeHust
0, 3 y
AOKyMeHTaLuA C mm/10 hie) He Gonee

JIKC-2 -50...+150 | 265-295 2 npu 0°C<180 AHTUDPMKLMOHHAS, MOPO30CTOKas, TEPMOCTONKAS C NOBLILLIEHHBIMMU MPOTUBOU3HOCHLIMU

TY 0254-006-05766706-98 CBOMCTBaMM, BbICOKMMU MEXAHUYECKOWN, KOMMOUAHOMN, aHTUOKUCIIMTENBHON 1 TEPMUYECKOI
CTabunbHOCTAMM CMaska. B TskenoHarpyXeHHbIX NOALUMMHUKAX KayeHusl, paboTaroLLmxX
Mpy BbICOKUX ckopocTax d-n = 10M-c™" (ckopocTHoi dakTop 4o 6-105MM-MuH") 1 Harpy3akax
2-2,5 Ma (200-250 krc/mMm?)

nc-1n -20...+130 | 310-340 1 npu 20°C<100 AHTUPUKLIMOHHAS, BOAOCTONKAS, NacTMyHas cMaska C XOPOLLMMY NPOTMBOU3HOCHBIMM

TY 0254-005-05766706-98 CBOMCTBaMU W NPOTUBO3aAUPHBIMU XapakTepUcTUKamu. TsHKENoHarpyXeHHble y3nbl
NUTENHOrO, Ky3HEYHO-NPECCOBOrO W ApYroro 060pya0BaHNs C LEHTPaNU30BaHHON CUCTEMON
nogayn cMaskw, paboTatoLLmx nMpy CPEAHUX U BbICOKMX Harpy3kax

CB3M -50...+120 | 265-295 2 npu 0°C<110 Bblcokue MexaHuyeckas 1 aHTUOKUCTIMTENbHAsH CTabUMBLHOCTH, XOPOLLAsi MOPO30CTOMKOCTb 1

TY 38.101982-86 HW3Kas 1CnapsieMoCTb, BbI3biBaET HabyxaHne pesnHbl. MoAWNNHUKA KaYeHNS MOLLHbBIX
CYLOBbIX ANEKTPUYECKNX MALLMH

TepmonuTta 0...+500 | 290-350 1 - 3aHnMaeT NpoOMEXYTOUHOE MONOXEHUE MEeXY CMaskamu U nactamu, obnagaet

TYY00149943.507-97 MOBBILLIEHHBIMY MPOTUBO3aAVPHLIMI CBOMCTBaMU. [oALLmMnHKN ByKC YyryHOBO30B,
arnomallvH 1 pyrvx y3noB MeTansypruyeckoro 060pyaoBaHus, paboTatoLLmx B YCrOBUSX
3KCTpeMarbHbIX TeMneparyp

OmmeTTEpMa-2 -20...+180 | 265-320 2 - BbICOKME TEPMOCTOMKOCTb, aHTUOKUCTIUTENBHBIE 1 CMa3blBaroLLme cBoicTBa. CTolka K

TYY00149943.509-97 [efCTBMI0 BOAbI O BOASHOIO napa. MoaWwmnnHuky kadeHus MeTanyprityeckoro 1 gpyroro
MPOMBILLIEHHOTO 0BOPyAOBAHNS

OmMmeTcynepTepMa -20...+200 | 250-320 2 - BblCokMe aHTUOKVUCAUTENbHASA 1 TEpMUYEcKasi CTabUNbHOCTH, aHTUKOPPO3NOHHbIE 1

TYY00149943.510-97 cMasblBaroLLme ceorcTBa. CTorka K BO3AEUCTBUI BOAbI 1 BOASHOMO napa. MoaLumnHukm
MaLUMH HEMPEPLIBHOTO TS 3aroTOBOK, Y3/1bl METANNYPruYeckoro 060pyaoBaHms

LleHTponuta -20...+150 | 280-340 1 npu 0°C<110 BbICokMe aHTUOKVUCAUTENbHASA 1 TepMUYeckasi CTabUNbHOCTH, aHTUKOPPO3MOHHbIE 1

TYY00149943.508-97 cMasblBaroLLme cBolicTBa. CTolika K BO3AECTBUI0 BOAbI M BOASHOMO Napa.
BbICOKOHarpyeHHble y3nbl MeTannypruyeckoro 060pyA0BaHNs C LEHTPanM3oBaHHON
CUCTEMOI CMa3KM

JIKC-meTannypruyeckaa | -30...+150 | 250-320 2 npu 0°C<280 3aknagHasi, BbICOKME TepMuyeckasl, MexaHn4eckast i aHTMOKUCIUTENbHAs CTabumbHOCTH,

TY 38.1011107-87 BOZOCTOWKas, XOpOLUME MPOTUBON3HOCHBIE 1 MPOTUBO3aAMPHBIE XapaKTEPUCTUKM.
lMoALIMNHKKW KaYeHUst METanypruyeckoro 060pyaoBaHNs

YHuon-2M-1 -30...+150 | 280-320 2 npu 100°C [MrpockonuyHa, CKNOHHA K BNAaroynpoYHEHWI0, XOPOLUME KONSTOMAHas, MexaH14eckas,

TY 38.5901243-92 18-22 XUMUYECKas U TepMuyeckast CTabunbHOCTY, NPOTUBOU3HOCHBIE U MPOTUBO3aANPHbIE

XapaKTEPUCTUKY. MOALLIMMHWKN KaYeHUst MeTanypruyeckoro 060pyaoBaHus.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA
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MnacTuyHble cMa3oyHble MaTepuanbl (MPOAOIPKEHUE)

‘ CmasbiaHue. NnacTuyHble cMa30uHble Marepuanbl

HaumeHoBaHue BsiakocTb
CMa304HOro MaTepuana, |remneparypa (Mesetpauus KoHcucTeHuusi npUS0°C,
HoOpMaTUBHast npumeHenms | npu 25 °C, | (no wkane 10%. N a: c Kpatkasi xapakrepucTvka, o6nactb npuMmeHeHust
AOKyMeHTaLus c AL NLGI) He Goree
YHuon -2M-2 -40...+150 | 330-380 1 80-110 Bblcokasi TEpMOCTOMKOCTb, XOPOLUME MPOTUBO3aANPHBIE XapaKTEPUCTUKM U MPOKAYMBAEMOCTb,
TY 38.5901243-92 BNaroynpoyHsIETCS NpU XpaHeHWM. MoLWMMHUKN KaYeHWs MeTannypriieckoro 0bopyaoBaHus,
paboTatoLmMx npy BbICOKUX YAENbHbIX HArpy3kax B LIEHTPANN30BaHHbLIX CUCTEMaX CMasKm
WUM-111 (netHss) 0...+70 280-310 2 50-60 XopoLume BOJOCTONKOCTb M MPOTUBO3aANPHBIE XapaKTEPUCTUKM, H3KME MOPO3OCTOMKOCTb U
TY 33.101820-80 MexaHnyeckas cTabunbHOCTb, YA0BNETBOPUTENbHAS KONMoMaHas CTabunbHOCT.
[MoaLWnnHMKM MeTanmypruyeckoro 060pyaoBaHMs C LEHTPaN30BaHHOM CUCTEMON CMaskm
WM-13 (3aumuss) -10...+70 | 310-360 1 50-60 XopoLuve BOJOCTOMKOCTb 1 NPOTUBO33ANPHBIE XapaKTEPUCTUKY, HU3KNE MOPO30CTOMKOCTb W
TY 33.101820-80 MexaHnyeckas cTabunbHOCTb, YAO0BNETBOPUTENbHAS KONMOMAHas CTabunbHOCT.
lMoaLWnnHMKWM MeTanmypruyeckoro 060pyaoBaHMs C LLEHTPAN30BaHHOM CUCTEMON CMaskm
A3MOI - AntomuHa -30...+160 | 220-260 & npu 100°C<16 KomnnekcHas antoMnHneBas cmaska. BogocTtoikas, xopolume aare3MoHHble CBOMCTBA.
TY Y 00152365.103-99 Y3nbl TPEHUSI MALIMH M MEXAHW3MOB, paboTatoLLIMX NMPU BbICOKMX HArpy3Kax U BIIAaXHOCTU B
KOHTaKTEe C MOPCKON BOZOWN U arpecCBHON CPeLoN.
Macnon -20...+150 | 240-280 2 npu 0°C<400 Bbicokue Tepmmyeckas M aHTUOKUCTIUTENbHAS CTAabMMBHOCTU. Yanbl TPEHNS
TYY00149943.489-97 TEXHOMNOrM4eckoro 060pyAoBaHws, paboTatoLLero Npy NoBbILIEHHBIX TEMNEpaTypax
AOOH-BCIN -50...+150 | 265-295 2 - KomnnekcHas kanbuyeBas cmaska. Bbicokas MexaHudeckast NPOYHOCTb, YyYLLEHHbIe
TY 38.301-40-29-94 Tpnbonormyeckne xapakTepucTuku. MoaLLMNHYKN Ka4eHUs BbICOKOHArpY»KEHHbIX y3roB
TPEHUSI NPOMBILLMIEHHOTO 060PYA0BAHNS
CunkoH -20...+250 - - - Xopoluve KonnouaHas, MexaHmyeckast CTabunbHOCTb. MOALUMMHUKA KaYEeHWS POSTMKOBbIX
TY 0254-002-15766706-01 onop MHIN3, n gpyrx y3nax metannyprudeckoro obopynosaHns
Cancpup (BHUUHIM-261) | -40...+150 | 265-295 2 npu 0°C<70 BbICOKME TEPMOCTOMKOCTb, MEXaHWYECKAs U @HTUOKUCAIUTENbHAs cTabunbHOCTU. KoHnyeckne
TY 38.1011051-87 POMMKOBbIE MOALLMIHUKM.
Monumon -50...+180 | 240-280 2 npu 0°C<400 Bes3onbHas, BbICOKME TepMUYECKas , MexaHu4eckasi, KonnonaHas ctabunbHoOCTH, XopoLuas
TY 38.5901159-89 BOAOCTOMKOCTb. MOALUMMHMKN KaYeHNs TSKENOHArPYKEHHBIX Y3M0B TPEHUSI.
n3-31 -40...+120 | 200-260 3 npu 0°C<450 Iutnesas cmaska. XopoLlume aHTUOKUCTIUTENbHAs CTabUNBHOCTL U @HTUKOPPO3VOHHbIE
TY 38.1011144-88 CBOMCTBA, HW3Kas UCMapsSieMOCTb, BbICOKUE MPOTUBOU3HOCHBIE CBOMCTBA, NPY KOHTAKTe C
Boz0M 6a30Boe Macno ruaponuayetcs. MoALLUIHKW Ka4eHnst 3aKpbITOro Tuna
N3-UHKUn -40...+100 | 220-250 & npu 0°C<280 HatpueBo-kanbumeBas cmaska. XopoLune NpoTMBOU3HOCHBIE 1 MPOTUBO3aANPHbIE

FOCT 19791-74

XapaKTepUCTUKKN, CKITOHHOCTb K TEPMOYNPOYHEHUIO, cnabasi BoAOCTOMKOCTb, HEAOCTATOUHbIE
KOHCEpPBALMOHHbIE CBOWCTBA. PONMKOBbIE MOALLMMHUKN XENE3HOA0POXHBIX BAaroHOB

MUHCKUM NOOQWUNHUKOBLIN 3ABOA
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anIMeHeHVIe noALnnHNKOB .

@ MoHTax 1 semoHTax. Moarotoska k MOHTaxXy

HenocpencrteeHHO nepen KayeHus. YyacTok cOopku

MoHTaX u geMoHTax

NMoaroToBKa K MOHTaXy

Bbicokne uvactoTbl Bpalle-
HWs1, BoMbLUME Harpy3ku, manbsie
nnowagkn KOHTakTa Ten
KayeHus1 C JOPOXKaMK KavyeHus
M Manas [gnuHa nocago4vyHown
NMOBEPXHOCTU KOSEL, OTHOCWU-
TernbHO MX AUaMeTPOB npeabsie-
NSAT onpefeneHHsle Tpebosa-
HWS K nocagkam, nocagoqHbIM
MecTaMm, MOHTaXy U JEMOHTaxy
NOALUMMHUNKOB.

OCT 3325 ycraHaBnuBaet
nons AOMNYyCKOB, MOCafgkwu,
TpeboBaHMs NO LLEePOXOBaTOCTH
N OTKNOHEHUAM OpPMblI U
pacnonoXxeHus nocagoYHbIX
NMOBEPXHOCTEN NOA NOALIMMHUKN
M OMOPHbIX TOPLIOBBIX MOBEpP-
XHOCTEWN, 3HaYEHNs1 LONYCTUMbIX
yrroB nepekoca Koneu, Tpebo-
BaHWsI K NocagKkam 1 pekomeHnaa-
UMM MO MOHTaXy NOALUMMHUKOB
KayeHus1.

lMeped MOHTaXXOM U OEMOH-
TaXKOM NOALLIMMNHUKOB HEOBX0oaM-
MO yOenuTb BHUMaHWE BbINO-
HeHuIo psga TpeboBaHun.

MpenBaputensHoe nlyveHne
cbopoyHOro 4epTexa nogwmn-
HWKOBOTO Yy3na no3BoOnuUT
03HaKOMUTBCA C OCOBEHHOCTS-
MW  KOHCTPYKLUMW, OMNPeaenuTb
nocneaoBaTenbHOCTb BbINOSHE-
Hus onepavumin cbopkm n pasbop-
KW, nony4nTb MHopmauuwo o
TeMmnepaTypax Harpeea,
BENUYMHE YCUNUIA ANst MOHTaxa
W [OeMOoHTa)xa, KonuyecTBe

3aknagblBaeMoro B noaLMnHUK
CMa304HOro MaTepuana.

Ecnn MoHTax m gemoHTax
NOALUMMHUKOB TpebyeT cneuu-
anbHbIX CcpeacTB, crecapu-
MOHTaXXHUKWU [OOMXHbl ObITb
obecneyeHbl NOAPOOBHBIMYU
WHCTPYKUUSIMW MO MPOBESEHNUIO
MOHTaXka 1 OEeMOHTaa, OnncChbl-
BalOLWMMMN CPeacTBa TpaHcnop-
TUpOBKM, obopynooBaHue Ans
MOHTa)a W [eMOHTaxa, BO3-
MOXHOCTU MPUMEHEHUSI Harpe-
Ba, W3MepUTENbHbIA WHCTPY-
MEHT, TUM U KONMN4YEeCTBO CMa30u4-
Horo maTtepwvana.

lMepen MoOHTaxoM criecapu-
MOHTaXHWKN AOMKHbI yoeauTb-
ca B TOM, 4YTO 00O3HaYeHue
NOALINMHMKA, YyKasaHHOe Ha
ynakoBKe, COOTBEeTCTBYyeT
0003Ha4yeHNt0, yKasaHHOMY B
cneuymdukaumm cbopoyHoro
yeptexa. [loatomy cnecapu-
MOHTa)XXHUKM [OMKHbl 3HaTb
0003Ha4yeHns1 BCeX CMMBOIIOB
Kak CTaHAapPTHbIX, Tak U HECTaH-
[apTHbIX NOALLMMHNKOB.

Bce nogwunHukm MIM3
NMOCTaBMSIlOTCA B YMaKOBKE MU
obpaboTaHbl KOHCEPBAHTOM.
OTOT KOHCepBaHT nepepn
MOHTaXoM He ypanseTcs,
MOCKOSbKY MpU CMELUMBaAHUN C
OPYrMM CMasouvHbIM  Martepua-
nlom oH obecneynBaeT yooBneT-
BOpUTENlbHOE CMa3biBaHue
NoALIMNHUKA B Nepuog padoThbl.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

MOHTaXoOM HeobOXogumo
NPOBEPUTL MOHTaXHbIE MOBEpP-
XHOCTU KOPMyCOB (OTBEPCTUS U
TOpubl) 1 BanoB (NocagoyHble
MOBEPXHOCTM W TOPLUbI) Ha
oTcyTCcTBME 3abouH, LapanuH,
rmybokmMx pucok oT obpaboTku,
KOppO3u1K, 3ayCeHLEB M 3arpss-
HEHUN.

Conpsdraembie C MoALUMHK-
Kamu MOBEPXHOCTM BasnoB MU
KOpPMyCOB [AOMKHbl ObITb TLLa-
TENbHO MPOMBbITEI, MPOTEPTHI,
NPOCYLUEHbl U CMa3aHbl TOHKUM
CrNoemM cmaso4vyHoro Matepuana.
Kananbl ans nogBoga cmasku
OOJDKHbI ObITb MPOAYTHI MU
OYMLLEHDI.

He ponyckaeTcsa mexaHu4yec-
Kkas obpaboTka pgeTanen
noawwunHuka. BeicBepnusaHue
OTBEPCTMI [N CMasblBaHUS,
MexaHunyeckasa obpaboTka
KaHaBOK AN cma3sbliBaHus,
dacok u TomMy nopgobHoe
BbI3bIBAET UCKaKeHue pacnpe-
OerneHnst OCTaTOYHbIX Hanpshxe-
HWI B KOMbLaX NOALUMMHUKA, YTO
NPVBOAWT K NpeXaeBpeMeHHO-
My BbIXody MOALWMHMKOB W3
cTposi. CyLLecTBYET TaKKe pucK
nonagaHus CTPYXXKU 1 meTannu-
YeCKMX OMUOK B NMOALLUMIMHUK.

ABconwTHaa 4ucToTa
AIBMAETCA BecbMa CyLUECTBEH-
HbIM OOCTOATENLCTBOM MpMU
obpalleHnn ¢ NoALUUMHUKaMW.
Mbinb M BNara npegcTaBnNsAlT
OOonbLUYy0 OMacHOCTb, MOCKOMb-
Ky JaXe Manenwme 4actuupl ux
nonagaHus B MNOALWMUNHUK
CMOCOOHbI paspyLuaTb JOPOXKKM

OOIMKEH ObITb HE3arpsA3HEeHHbIM,
CYXUM W yaaneHHbIM oT paboTa-
towero obopygoBaHusa. He
[OMyCKaeTCsi O4MCTKa CXaTblM
BO3yXOM.

Bce getanu noalwmMnHMKOBO-
ro yana JormkHbl ObITb TLATENb-
HO MpOBEpPeHbl Ha TOYHOCTb
pa3mepoB 1 opmbl. Hecobnto-
OeHVe TOYHOCTM pas3MepoB U
opMbl, WEPOXOBATOCTU
nocago4vHbIX MOBEPXHOCTEN
BedeT K notepu pabotocnocob-
HOCTM MoAWwunHrKa. BrimsHne
TaKMX NorpeLllHocTen He Bcerga
NMO4OalTCA OUEHKE U MOXET
NoHagobuTbCA MHOMO BPEMEHMU
Ha MOWCK NPUYMHBI NpexaeBpe-
MEHHOro BbIXo4a MOALUMNHUKA
N3 CTPOS.

Banbl, ocob6eHHO npwu
COOTHOLWEHUAX ANUHB U
Hambonblero anamertpa 6onee
8, cnepyeTr npoBepsaATb Ha
NPSIMONMHENHOCTL OCKU  (OTCY-
TcTBUe wunsruba). lMpoBepky
uenecoobpasHo NPOBOAUTL MpU
BpallleHun Bana B LEHTpax C
MOMOLLBIO CTPENOYHbIX Mpubo-
poB. YBennyeHne aKCLEeHTpUCK-
TEeTa OT CEYEHUs] K CEYEHUI0 B
HanpasrneHnn OT Kpas K cepeaun-
He yKasblBaeT Ha MCKpUBIEHME
Bana.

Heobxognmo npoBepuTb
OTKIMOHEHNE U COOCHOCTb BCEX
nocagoyvHbiX MOBEPXHOCTEWN,
pacnonoXeHHbIX Ha OOHOM OCH,
Ha COOTBETCTBME HopMmam,
yKa3aHHbIM B TeXHU4YeCKoW
OOKYMeHTauum.

@ MPZ




Ecnn nopgwwunHukn, cnyxa-
wue onopon ofHoro Bana,
yCTaHaBMMBaT B pasfuyHble
(pasgenbHble) kKopnyca,
COOCHOCTb KOpMycOB, B COOTBE-
TcTBUM C TpeboBaHuAMM
TEXHUYECKON [OKYMeHTauuu,
JomkHa ObITb obecnedyeHa c
NMOMOLWbLIO NpOKNagoK WK
OpYrvux cpeacTs.

Npn ycTtaHoBKE Ha ofHYy
nocagoyvyHyto LWenky AOBYyX
NOOLWMNMHNKOB (pagunanbHbIX:
WapUKOBbLIX, POMUKOBBIX
chepunyecknx M UmMnMHgpuyec-
KMX) pasHMua B paguarnbHbIX
3a30pax He JOSPKHA NpeBbIaTh
0,03 MM, a Nno BHyTpPeHHEMY U
Hapy>XHOMy AnameTpam Kornew, -
He 0Ooree NOMOBUHbLI nongd
gornycka.

[Mocagkn ¢ y4eTOM KOHKpeT-
HbIX YCMNOBUIA paboThbl nogwmn-
HUKOBbIX Y3MI0OB B MallLMHaXx,
MexaHuamax u npubopax
Ha3Ha4yakTCs KOHCTPYKTOPOM.
Mpnemnemas paboTtocnocob-
HOCTb MOALWMMHMKA B 3Ha4u-
TENbHOW CTEMeHW 3aBUCUT OT
cobntogeHns Nocagok cornacHo
cbOpOYHOMY YepTEXY Y3na.

Bbibop nocapok onpegens-
eTca ycnosusmu paboTbl
MawWWnHbl M 0COBEHHOCTAMM
KOHCTPYKUMM  MOALUMMHUKOBOTO
y3na.

MooWWNHUKN KayvyeHus
yCTaHaBnMBaloT Ha Bany no
cucTeme OTBEPCTUS, a B KOpryce
- Mo cucTemMe Bana.

Mpy HasHavyeHuMM nocagok
cnegyet npegycmaTpuBaThb
ycnoesusa pAna obneryeHus

anIMeHeHVIe noALnnHNKOB .

MOHTa)xa W [OeMOHTaxa ¢
OTCYTCTBMEM BO3MOXHOCTEN
noBpexaeHnun petanen noga-
LUMMHWKOBOTO y3ra.

yLII/ITbIBaFl, 4YTO MOMEHT
TPEHWs1 Ka4eHusl, CTpeMSLLMICS
COBUHYTb KO&bUa noAlnnHUKa
OTHOCUTENbHO MNOCAAO0YHbIX
MeCT, 3Ha4YunTernnibHO MeHblle
MOMEHTa TPEHMSI Ha nocagou-
HbIX MOBEPXHOCTAX, cregyet
n3berate U3NULWHe OoNbLINX
HaTSAroB.

[Ona 6Gonee addeKkTUBHON
paboTbl MoAwunnHMKa nNpeanoy-
TUTENbHO, 4TOOBI 06a ero
Konbua WMenu nocagky c
HaTArom. O,EI,HaKO Ha npakTuke
3TO He Bcerga BO3MOXHO,
MOCKONbKY CTaHOBMTCS 3aTpya-
HUTENbHBIM MOHTaX W [OEMOH-
Tax, NMbo BOBCE HEBO3MOXHO B
crny4vae npuMeHeHUs NoALLNMIHK-
Ka B Ka4eCTBe NnnaBatoLLero.

Mocagkn ¢ HaTArom npuBo-
OST K pacLUMpPEeHnto BHYTPEHHETO
KoInbLUa W CYXEHU HapyXHOro
Konbla, 4YTO OTpaxaeTcd Ha
YMEHbLUEHNUN pagunanbHOro
3a3opa B nogLwwmnHuke. Bennyu-
Ha YMeHblleHUA paaunaribHoro
3a3opa B pesynbraTte MOHTaxa
OOJKHa Yy4YuMTbiBaTbCHA MNpwU
BbIOOpE NocaokK C HaTAroMm.

[MpoYyHOCTb coeaguHeHus npu
nocagke pormkHa ObiTb gocTa-
TOYHOW, YTOObl YCTAHOBIEHHbIE
HenogBWXHO KoJibua noawnnHuM-
KOB HE CMELLannCb OTHOCUTESb-
HO NMNocaaO4YHbIX MEeCT.

Kak npaBuno, nocapgku
[OIMKHbI ObITb TEM NINOTHEE, YEM
TaXxenee ycnosuss paboThl,

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

TO ecTb 4YeM Bornblue Harpyska,
aunanas3oH ee konebaHuwu,
CKOPOCTb U3MEHEHNS U CTEMEHb
YOAPHOCTU Harpy3ku.

Cnenyetr obecneyuTb
COXpaHeHne TOYHOCTU PopMBbI
OOpOXeK KadeHus koneuy B
pe3ynbrate NOCagKu C HATArOM.
B OCHOBHOM 3TO OTHOCUTCS K
BpallalLwemMycsi, 4valle BHyT-
peHHeMy Komnbly, nocagka
KOTOpPOro OCyLLlecTBMAAeTCs C
GOonbLUMM MO CPaBHEHUID C He
BpalwawwmmMcsa KONnbLOM
HaTsirom. [Mpu Manon narnbHom
XKECTKOCTW KonbLa M GonbLuown
BENIMYMHE HaATsra OTKIOHEHWUs
dopmbl Bana (oTBepcTud
Kopnyca) n nocago4yHow nosep-
XHOCTM camoro konbua (B
0COOEHHOCTU OBaNbHOCTb U
orpaHka C 4uMcrioMm rpaHen 3)
MOryT nepefaBaTbCs Ha JOPOXK-
KM Ka4yeHus, nckakas nx popmy
W Bbli3blBas MOBbIWEHHbIN
YypOBeHb BUBpaLMmn 1 U3HOC.

Mocagkn c¢ HaTsarom npeg-
ynpexgawT MpoBOpPOT Konew
NMOALUMMHUKOB Ha MNocafouHbIX
NOBEPXHOCTSX, CMSATUE, pa3bune-
HUE U (PPUKLMOHHYO KOPPO3UIO
NOBEPXHOCTEN.

MpoBOpOT nepBOHaYanbHO
YCTaHOBMEHHbIX HEMNOABMXHO
KoreLw, NPOMCXOAMT B pe3ynsrare
YMEHbLUIEHUS TPEHUS Mexay
KOMbLIOM U MOCagoYHON MoBep-
XHOCTbKO Bcreacteme Bubpa-
UUKN, CMUHAHWS MUKPOHEPOB-
HOCTEN NOCadO0YHbIX MNOBEp-
XHOCTeW Nof Harpyskon, a Takke
pacwmpeHusa kopnyca npu
HarpeBe. 3TO NPUBOAUT K

@ MoHTax 1 semoHTax. Moarotoska k MOHTaxXy

CHWXEHWIO TOYHOCTU BpaLLeHus,
pas3banaHcuMpoBKe, W3HOCY
NMocagoyHbIX MOBEPXHOCTEN U
BbIXOZy MOOLIMMHMKOB U3 CTPOS.

MMpn oTHOoCUTEnNbHO Heborb-
WKMX YacToTax BpalleHus
Harpy>XeHHbIX paguanbHbIX
NOALUMMHUKOB W MOCTOSIHHOW MO
HanpaBNeHW Harpyske
HebonbLIO MNPOBOPOT HeBpa-
LalLwerocs KormbLba nopsiaka
ogHoro obopoTa B CyTKM More-
3€H, TaK Kak npv 3TOM N3MEHSsIeT-
CA MOJSIOXEHMEe 30Hbl Harpyxe-
HUS1 MOALUUMHMKA, YTO CroCo-
6CcTByeT MOBLIWEHUIO €ro
OONroBe4YHOCTN BCNeAcTBME
bonee paBHOMEPHOrO W3HALLK-
BaHWA [OOPOXKW KayeHus
NpOBOpPaYMBaAIOLLEroCs KombLia.
B atom cnyyae npoBopauyvBato-
Lieecs KombLO OOMKHO MMETb
cnabyo nocagky, Qatouyto
BO3MOXHOCTb MpOBOpayMBaTb
€ro OT pyKM B HeHarpy>XeHHOM
COCTOSIHUMN.

Heobxognmo obecneduntb
TOYHOCTb MOMOXEHUs Korew
NOALWMWMHUKOB OTHOCUTENBHO
ocu BpalleHusi, o0ycrnoBneH-
HY0, B OCHOBHOM, OTCYTCTB/EM
nepekocoB. [eomeTpuyeckue
ocu Kormey MOAWNMHUKOB B
pes3ynbTate MOHTaxa He
OOMKHbl  3HAYUTENbHO OTKIIO-
HATBCS NO HaMpaBIEHUIO OT OCU
BpaLLlleHus Bana.

MpupaHHoe BpalwaroLwmnmes
YacTsiM MalUVH, MEXaHU3MOB "
npnbopoB B pesyrnbrate MOHTa-
a MONOXeHNe OTHOCUTENBHO
Kopryca A0/MKHO ObITb CTabuIb-
HO B OCEBOM W paguanbHOM
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HanpaBreHnsiXx B TEYEHNE BCETO
CpokKa cny>06bl n3genusi.
MonoxeHne BpaLlaloLLMXCS
YyacTel onpepensieTcs Havarnb-
HbIMW 3a3opamMun B nNoALUNHUN-
kax, gecdopmauusiMm B MecTax
KOHTaKkTa, TemMmnepaTypHbIMU
aedopmMaumammn, a Takxe
KECTKOCTbIO COMPSKEHHbIX C

anIMeHeHVIe noALnnHNKOB .

noawnnHUKaMmn pgetanemn wu
TOYHOCTbIO MOHTaXa.

B uenax noBbliWeHUS
TOYHOCTU BpalleHUA oceBble U
paananbHble 3a30pbl paaunanb-
HbIX MNOoAWWNMHUNKOB WHOrAa
orpaHunymBaroT HebonbLWNUM
OCeBbIM CMeLlleHnemM ogHoro n3
Koneu.

U3mepeHne mecT nocagku NOAWUNHUKOB

o>
“« o©o »

Kpome cnydyaeB ocob6o
OrOBOPEHHbIX B COHOPOYHOM
yepTexe, 4OMYCK HA LMAMHAPUY-
HOCTb He [OSKEeH MpeBbllaTb
MONOBWHbI AOMYCKa Ha AUaMeTp.
[MONHBIN KOHTaKT BHYTPEHHEro
KomnbLia MoALWMUMNHMKA Ha KOHW-
yeckon Lenke Bana Tpebyer
TOYHOrO COOTBETCTBUS MOCaL04-
HbIX MOBEPXHOCTEN NOALUMMHMKA
nBeana.

Onsa namepeHns KOHMYEeCKUX
NOBEPXHOCTEN MPOCTEeNLLIMMU
M3MEPUTENAMN SABNAKTCSA
3TanoHHble KonbLa.

CootBetcTBME hOpPMbI Bana
oueHnBaeTCa C MNOMOLLbIO
3TANOHHOIO KofbLi@a M KpackKw.
HecooteeTcTBrEe bopmbl Bana
OOMMKHO JopabatbiBaTbCca 40
MOMHOro oOTnevyatka Ha Bany
dopMbl 3TanNoOHHOro Konbua. He
OOMnycKaeTcss UCMnonb30BaHue

=D =0

BHYTPEHHEro KofbLa noALwumn-
HMKa B Ka4yecTBe 3TarloHHOro
Komnbua.

O6ecne4veHune TpeboBaHWI K
nocagkam BO3MOXHO MpMu
cobniogeHnn TpeboBaHuUA K
LEepOXoBaTOCTN, Pa3MEpPHOMN
TOYHOCTU U OTKIIOHEHUAM
dopMbl U pacnonoXeHns
NnocagoyHbIX MECT.

lMpepenbHble OTKIIOHEHUS
nocagoyHbIX AnamMeTpoB Bana u
OTBEPCTUS KOpnyca [OJSIKHbI
COOTBETCTBOBaTb BbIOpPaHHOM
nocagke 3afiaHHoOM TOYHOCTM.

3HaunTenbHas HeogHopoa-
HOCTb MOCafoK, XapakTepuaye-
Mas pa3HOCTbH HambornbLuero
D,.. W HaumeHbLwero D, HaTsiroB
N paBHas CyMMe [OMyCKOB Ha
conpsiraeMble AuaMeTpbl
otBepctusid, Banad;

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

D, -D,, =d,+d,

max " min
MOXET OKasaTbCsl Henpuemne-
MOW Ans aKkcnjayaTauuu B
obnacTax KpanvHuUX 3HavyeHui
HaTaroB M 3a3opoB. B aTom
crny4ae [ornycK Ha HaTsar CHuxa-
IOT 3a CYeT cenekunun unum
OOBOAKM MNocagoyHbiX MecT
Bana u kopnyca (He Hapylwas
TOYHOCTU OPMBbI).

MocapoyHble MOBEPXHOCTU
nogd nNOAWMWMHUKA U TOPLOBbIE
NOBEPXHOCTM 3aMNIe4nKOB Banos
M KOPMYCOB [OJKHbI ObITb
xopowo obGpaboTaHbl BO
n3bexaHne cMATMSS M cpesa
MMWKPOHEPOBHOTOCTEN B MPOLEC-
Cce 3anpeccoBKM W 3Kcnnyarta-
ununM, a TakXe MNOsIBNEHUs
KOPPO3UMN.

Manble 3HayeHuss BbICOT
MWUKPOHEPOBHOCTEN U WUX
aedopmayunim nNO3BONSAKT
OLHOBPEMEHHO MNOBbLICUTb
TOYHOCTb W3MEPEHUI AnameT-
poB npubopamum TOYEUHOro
KOHTaKTa.

CooOCHOCTb NoOCago4YHbIX
MEeCT Kopryca W Bana OTHOCU-
TenbHO oO0OLlIen ocu [OoMmKHa
COOTBETCTBOBATb YCTaHOBMEH-
HbIM JOnyckaM. 3HauyuTernbHble
OTKIMOHEHWS1 COOCHOCTM Bana u
Kopnyca, a Takke ux Hebnaron-
PUSITHBIE COYETAHMS Bbl3blBalOT
NoBpPEXAeHMS1 MOALNMHUKOB U
HapywatT cbopKky usgenun.
MpyvHUMN B3anMMHOW KOMMNeHca-
UMM paguanbHbiXx OuEeHUN,
crnegys KOTOpoMy Ans 3agHew
onopbl BbIGMpalT MNOALIMMHUK
MEHee TOYHbIN, a GueHus onop

@ MoHTax 1 semoHTax. Moarotoska k MOHTaxXy

pacnonaralT B OAHOWN NOCKOC-
TM W HanpaenswT B OAHY
CTOPOHY, MNPUMEHSAT nNpu
YyCTaHOBKE TOYHbIX BasioB.

TopuoBble BMeHNs OMOpPHbIX
TOPLIOB 3ansie4YMkoB BasioB MU
KOpNycoB He [AOIMKHbl MpPeBbI-
waTb ykasaHHbix B TOCT 3325
3HavyeHun. B pesynbTaTte
N3MepPEHNs1 TOPLOBOro OueHus
npv NoBoOpoOTe Barna wunu geta-
nen kopnyca Ha 360° BOKpyr
NpOOONbHOM OCU  BbISIBASIETCS
hopma Topua, BONTHACTOCTb UK
HenepneHOuKyNnsipHOCTb K OCK
(nepekoc TOpUA), HENIOCKOC-
THOCTb (BOFHYTOCTb WIN BbIMYK-
noctb). [Anst KOHTPONSA NAOCKOC-
THOCTU W MNEPeKoCcCoB TOPLIOB
3anneyvkoB Bana W kopnyca
pekoMeHOyeTcsl B OTAENbHbIX
crnyyasix nNpoBepsaATb ee C
nomowibto Habopa WabnoHoB
(BM3yanbHasi OuUEHKa) unu no
Kpacke.

TopeL 3anneyvka ABRseTcA
OO0MNOMHUTENBHON YCTaHOBOYHON
0as3oi, K KOTOPOW MJIOTHO
NMPUXUMaKT C MNOMOLbIO
KpenexHbiX AeTanen Konbua
MOALUMMNHUKOB ANl NOBbILEHNS
KECTKOCTU MNOALMNMHUKOBBIX
y3noB. [lepekocbl cmewawT
OOPOXKM KavyeHus, ycunmeas
HEpPaBHOMEPHOCTb ABWXKEHUS
Ten KayeHus M cos3gaBas
OOMONHUTENbHbIE AaBMEHUS Ha
rHesga cenapartopa, Mepekoc
ero n cmaTne rHesg. Hepepgko
3TU sBMEeHUs nNpuBOAAT K
pas3pylleHunto cenapatopa Mu
3aKNMHMBAHWUIO TN Ka4eHUsl ero
obnomkamum.
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ToyHOCTb 0OpaboTkM Topua
3anneyMka CBsi3aHa TakkKe C
HeobX0AMMOCTbIO BblAepXnBaTb
onpegeneHHbIN paguyc 3akpyr-
NEeHNs1 B MecTax CoMpsiKeHust
TOPULOBbLIX W MNOcCagoYHbIX
noBepxHocTen (paguyc rante-
nn), KOTOPbIA OOMMKEH ObiTb
MeHbwe pagunyca ddacku
COOTBETCTBYIOLIErN0 Kofbla
nogwmnHuka. lNMpn atom pasme-
pbl 3annedYnkoB [OOJNIXKHbI
cootBeTcTBOBaThL FOCT 20226

Mocago4yHble MNOBEPXHOCTU
OOIMKHbI UMETb BXOAHbIE ddacku
C MarnbIM YoM KOHYCHOCTHM ANt
obecneyeHUs NnNaBHOCTMU
Nnocagku, yMeHbLLIEHUS cpe3a U
CHSITMS1 MUKPOHEPOBHOCTEN.

KoHcTpykuua wusgenus
OOMmkHa ObITb NpucnocobrneHa K
yaobHon cbopke, TO4YHOWM
yCTaHoOBKe 1 pa3bopke nogLmn-
HUKOBbIX Y3r10B: BbICOTa 3anre-
UYMKOB [OO0MMKHA OblTb MeHbLUe
TONWMHBI KONbLa NOALUNMHUKOB
no OypTuKy; Ha Banax, npu
HeobxoaAMMOCTU, AONKHbI ObITb
npyMbIKaloWwmne K 3annedvkam
NnpoAosibHble Nasbl Ansi Nnanok
cbeMHuKa, B Koprnycax -
OTBEpCTUS AOns AeMOHTa)xa
HapyXHbIX Konew; OTBepcTUs
KOpnycoB, MO BO3MOXHOCTU, HE
OOIMKHbI UMETb YCTYMOB.

KoadhunumneHTsbl fIMHEeHoro
pacwupeHns maTtepuana
conpdaraeMmbix petanen He
OOMMKHbl  3HAYUTENbHO OTNU-
yaTbCsa BO u3bexaHue nosiBre-
HUS MNOBbIWEHHbIX HaTHAroB-
3a30pOB MNpPU WU3MEHEeHUu
Temnepartypbl paboTbl Y3roB.
[lna ycTpaHeHus 3Toro SsBneHus

anIMeHeHVIe noALnnHNKOB .

B CUNYMWHOBbLIX KOpnycax
ycTaHaBnMBawT CTalbHble
BTYIKM.

Mepen MOHTaXXOM MOALUMI-
HUK cregyet npoBepuTb Ha
COOTBETCTBME BHELUHEro BuAa,
NEerkocTy BpalleHusi, 3a30p0B,
TpeboBaHMAM HOPMaTUBHO-
TEXHUYECKOW AOKYMEHTALMMN.
BusyanbHO y noglwmMnHUKOB
OTKPBLITOrO TUMa LOIMKHbI OblTb
NPOBEPEHbI Hanuyne 3abowH,
CnenoB 3arpsi3HEHUIA, KOPPO3nK,
MOMHOro KOMMIEeKTa 3aKrenokx,
NIAOTHOCTU WX YCTAHOBKW WMn
OpPYrMx CcoeauMHUTENbHBbIX
31eMEHTOB, MOSIHOMO KOMMeKTa
TEN KayeHus, Hanuyme noBpex-
OeHur cenaparopa.

Y nogWwunHUKOB 3aKpbITOro
TMnNa cregyer npoBepuTb He
noBpexaeHbl NN YNNOTHEHUSA
W 3aLLNTHbIE LWANGBI.

JlerkocTb BpalleHus npeasa-
pUTENbHO CMa3aHHOro MOALUUM-
HUKa NPOBEPSIOT BpaLLleHNEM OT
PYKM HapyXHOro kKonbua.
[MpoBepky BenyT, yaepxuBas
NOAWMWMNHUK 3a BHYTPEHHEE
KONbLO B TFOPWU3OHTaNbHOM
nonoxeHun. Konbua [OOMKHbI
BpaLLaTbCcs NnaBHo, 6e3 pe3koro
TOPMOXeHUS. [py NOBbILLEHHbIX
TpeboBaHMSAX K MNOALUIMMHUKY
NerkocTb BpalLeHNsa NpoBepsitoT
Ha npubopax, Hanpuwmep,
MeToaoM Bblbera.

[nsa npoBepku paguansHOro
3a30pa 04HO M3 Konew, NoALuumn-
HWKa 3aKpennsawT Npu ropm3oH-
TanbHOM MOSIOXEHUN OCU W
onpenensoT 3a30p C MOMOLLbIO
nHavkatopa, cmellas csoboa-
HOe KOmnbLO Mnog [OeWCTBUEM

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

N3MEPUTENBLHOIO YyCUNus B
paguanbHOM HanpasneHun B
OBa AnameTparnbHO NPOTUBOMO-
NOXHble nonoxeHus. PasHuua
nokasaHun npubopa cooTBe-
TCTBYET 3HA4YEHUIO paanarnbHOro
3a3opa. [poBogAaT Tpu M3mepe-
HWs,, noBopadMBas cBOGOZHOE
KOMbLIO OTHOCUTENBHO Hayallb-
HOro MOSIOXEHMST OCKM MOALMN-
HuKa. AHanorM4yHo npoBoaAT
n3mMepeHne oceBoro 3asopa, Ho
npv BEPTUKAINTbHOM MONOXEHNUN
ocu nopwunHuka. 3akpennssi
OOHO 13 Korey, apyroe cmella-
0T B OCEBOM HanpaerneH1n B ABa
KpamHUX MNOMNOXeHus nopg
OENCTBMEM W3MEPUTENBLHOIO
yCUnms U UKCUMpYT Pas3HOCTb
nokasaHumn nHamKarTopa.

@ MoHTax 1 semoHTax. Moarotoska k MOHTaxXy

PagunanbHble 3a3opbl B
paguanbHbIX OBYXPAAHbIX
cthepuyecknx ponmMKOBLIX
NOALUMMHUKAX M MOOLMMHMUKAX C
UMANHOPUYECKUMN  pOnMKaMM
0e3 OOpPTOB Ha HapYXHbIX
KorbLax ¢ uaMeTpoM nocazou-
HOro oTBepcTUs cBbille 60 MM
MOryT ObiTb M3MepeHbl C
MOMOLLbHO LUy Na.

Onsa TpaHCOnOpPTUPOBKMK
NOALWMNNHUKOB paLMOoHanbHO
ncnonb3oBaTb pasfuyHbIe
npucnocobneHuns : nognpyXu-
HEeHHble 3axBaTbl, METNM U3
MSIFKOM MPOBOMOKM U NeHTbI. [ns
TOro, 4tobbl He noBpPeaAuTb
NOBEPXHOCTU MNOALWMNMNHUKOB
KOHLIbl 3axBaTHbIX YCTPOMWCTB
Heob6XoaMMO 06EPHYTb TKaHbIO.

s
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I'IpmmeHeHme noALnnHNKOB .

. MoHTax 1 gemoHTax. MoHTaX NoALLUMHUKOB

MoHTaX NnoALWMNNHUKOB MexaHM4YeCKU MOHTaX

MoOHTaxX nogWWNHUKOB, |_|pVI MOHTaXe Hepa3beMHbIX

MoHTaXx noALWUNHUKOB C umnuuHgpun4yecKum orsepcrtmem

yCTaHaBNMBaEMbIX C HaTAroM,
TpebyeT NpUMNOXEHNS 3Ha4u-
TENbHbIX YCUINA, N3-32 KOTOPbIX
YacTo BO3HMKAKT NOBpEXaeHUs
NOALUMMNHUKOB M BarnoB. Kpome
TOro, MOHTaXHble paboThl
cBsi3aHbl ¢ 6OMbLUMMKN MPOCTOS-
MUK 06opyaoBaHus. OTu U Apyrme
ocobeHHOCTM Heobxoaumo
yuuTbiBaTb Npu BbibOpe Ton nnm
MHOW CXeMbl MOHTaXa U JEeMOH-
Taxa.

MeTon MoHTaxka onpegens-

eTca TMnopasMepamu nogLwun-
HVKa W YCrOBUSIMU NPOBEAEHMS
MOHTaxa. PasnunyatoT mMexaHu-
yeckue, TENNoBble N rMapaBnu-
yeckue MeTobl MOHTaXa.
Bo Bcex cnyyasax pabotbl C
noawnnHUKaMmn 3anpeljaeTcst
HaHOCUTb yAapbl MOMOTKOM MO
KonbLaMm, Tenam KadeHuss wu
cenapaTopy nogLnnHuKa.

NOALIMMHUKOB ycunue 3anpec-
COBKW [OJKHO MepefaBaTbCH
TOMbKO Yepes 3anpeccoBbiBae-
MO€e KOfbLO, KOTOpOe MO3TOMY
byoet ycTaHaBnuMBaTbCH
nepBbIM - 4epe3 BHYTpPEHHee
npuM MOHTaXe Ha Ban 1 yepes
Hapy>KHoe - B KOpyc.

Ecnv nogwwvnHuk opHoBpe-
MEHHO MOHTUPYETCS Ha Ban v B
Kopnyc, TO ycunus nepegarTrcs
Ha Topubl 0boux korey. 3anpe-
waetcsa MpPOBOAUTb MOHTaX
Takum obpasoM, 4Tobbl ycunue
nepefaBanoch C O4HOro KomnbLa
Ha gpyroe 4yepes Tena KaveHus.

MoHTax pasbeMHbIX noa-
LLUMMHUKOB MPOM3BOANTCSA Nerye,
nockonbky oba konbLa MoryT
ycTaHaBnvMBaTbCA pasgenbHo.
N3bexaTb uapanuH BO BpeMs
cObopkM no3BonNseT HesHauu-
TenbHbIM NOBOPOT Bana.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

MopWwunHMkn ¢ oTBEPCTMEM
npubnuantensHo go 80 MM
MOTFyT MOHTUpoOBaTbcHa ©e3
HarpeBa. PekomeHayeTcH
NCcnonb3oBaTb NPW 3TOM rMapaB-
nuyeckunn npecc. Ecnu npecc
SABNS€eTCA HeOOCTYMHbIM,
OOMycKaeTCsl HaHeCeHue nerknx
yAApPOB MO KOIbLYy Yepes BTYIIKY.
He ponyckaetca npunoxeHue
MOHTaXHbIX YCUINI K cenapaTo-
py.

Hanbonee uenecoobpasHbl-
MU ABMAKTCH METOAbl MOHTaXa,
npy KOTOPbIX OCYLLECTBMSIETCS
O[HOBPEMEHHOE W paBHOMEP-
HOe [aBneHne Nno BCEN OKPYX-
HOCTM MOHTMPYEMOrO KosbLia.
Mpu TakMx MeToaax He BO3HUKa-
eT Mnepekoc MOHTUPYEMOro
KonbLa.

Ona ocywecTBneHus
NoAo6HbIX METOA0B NPUMEHSIOT

BTY/NKM U3 MArKOro Metanna,
BHYTPEHHUI OMaMeTp KOTOpbIX
Heckonbko Gonblle Auamerpa
OTBEPCTUS KOMbLia, a HApPYXHbIV
HEMHOIO MeEHbLUE HapyXHOro
anameTpa Konbua. Ha cBobog-
HOM KOHLUE BTYNKM cnegyet
YyCTaHOBUTb 3arfnylky co
chepmyecKkonm HapyxXHomn
NMOBEPXHOCTbIO, K KOTOpPOW U
npunarawT ycunve npu MoHTa-
xe.

Ecnn camoycTtaHaBnusato-
LWMACA MNOALUMMHUK 3anpecco-
BbIBAETCs HA Bas 1 BCTaBNSAETCA
B KOpnyc OAHOBPEMEHHO,
Ha>XMMHOW [JUCK [JONXeH
noggepxunBaTb HapyXHoe
KonbLo. Mpy 3aTOM McknoyaeTcs
NMepekoc Hapy>XHOro Konbua
OTHOCUTENbHO OTBeEPCTUA
Kopnyca.
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I'IpmmeHeHme noALnnHNKOB .

MoHTaX uronb4yaTbiX NOALWMNHUKOB

K vronb4aTbiM NogLMNHUKaM
C MacCCUBHbIMWU KonbuUaMu
NPUMEHSIIOTCS Te e NPUHLUMbI,
4TO W ONg  UUIMHOPUYECKUX
PONMUKOBbLIX MNOALWMMNHUKOB.
MogwunnHmkn, ycTaHaBnMBae-
Mble B rpynnbl OOMKHbI UMETb
3a30pbl OOHOW rpynMbl 4OMYCKOB
ana ©6onee paBHOMEpPHOro
pacnpeaeneHns Harpysku.

Ons obneryeHnss MoHTaxa
OOHOKOMEYHbIX UronbyaTbiX

BeckoneyHble wuronb4aTblie
NOALUMMHWUKN YCTaHaBNBAKOTCSA
mMexay Banom u koprnycom. Ans
TOro 4tobObl M3bexaTb 3aQMpoB
Ha OOPOXKax KayeHust U ponu-
Kax, OecKorieyHblli nronbyaTbIn
NOALWMWMHUK MNPU MOHTaxe
HeobxoamMMo crnerka noBopayu-
BaTb W OCTaBMNATb HEHarpy>XeH-
HbIM.

BeckoneyHble wuronb4aTble
MOALUMMHUKA  MOTYT  dpUKCUMPO-
BaTbCA B OCEBOM HanpasrieHumn
B Kopriyce unu Ha Bany. [lone

noALmnnHUKoB 6e3 cenapaTopa
OOPOXKM  Ka4YeHUs1 HapyXHOro
UNn BHYTPEHHEro konbua
nogLnnHuka, B 3aBMCUMOCTU OT
KOHCTPYKLMM OMOpbl, MOKpbIBa-
IOTCS CMa3KoW, Ha KOTopylo
HakneunsatoT urnbl. COoOpKy y3na
OCYLLECTBMAKT C MNOMOLbIO
MOHTa)XHOW OMpaBKM C Hapyx-
HbiM gmameTpom Ha 0,1-0,3mm
MEHbLLIE pa3Mmepa nogLmnnHuka.

ponycka H11 npepoxpaHseT
NOALUMMHUK OT 3aKIMHUBAHWS.

PagvanbHbin 3a30p 6ecko-
NEYHOro UronbL4aToro MoALUMM-
HMKa 3aBUCWUT OT [OMYCKOB Ha
MexaHu4yeckyt ob6paboTky
3aKaneHHbIX M LWIMOBaHHBIX
[OpOXeK KayeHust Ha Bany 1 B
kopnyce. BeckoneyHble urons-
YyaTble NOALUMMHUKN, yCTaHaBMU-
BaeMble Tpynmnow, LOMXHbl
UMEeTb PONIMKA OAUHAKOBOMW
rpynnbl JOMYCKOB.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

Mpn MOHTaxe wronb4aToro
noawwunHuka 6e3 cenapatopa
nocrnegHssa wurna pJoJixHa
BXOOWTb C 3a30pPOM, PaBHbIM OT

H11

. MoHTax 1 gemoHTax. MoHTaX NoALLUMHUKOB

0,5 po 1 gnametpa nmel. Horaa
NS BbINOMHEHWs 3TOrO YCIOoBUS
ycTaHaBNMBalT MOCMEAHION
WYy C MEHBLUMM AVaMETPOM.

H11

MoHTaX NnoALWMUNHUKOB C umnuHgpunyecKum oTtsepctmem

[MoAWWNHNKM € KOHNYeCKUM
OTBEpPCTUEM yCTaHaBNMBaKTCH
nmMbo Ha KOHWYECKYHD LUEWNKY
Bana, nubo, ecnn Ban UWUNUH-
OpVUYEeCcKUin, C 3aKpenuTenbHOn
NN CTSXKHOW BTYITKOW.

Crnoit MacnsaHon nneHKu,
KOTOPbIA HaAHOCUTCA Ha OTBep-
CTWe NOALUNMHKKE, Ban U BTYIKY,
AomkeH ObITb AOCTAaTOYHO
TOHKMM. CrIMLLKOM TyCTOW Crion
OyOeT ymeHblaTb TpeHue WU,
TakuMm obpasoMm, yMeHbllaTb
ycunue 3anpeccoBKu, O4HaKO B
ganbHenwem npu paboTe
CMa3ouHbIn maTepuan bOyaget
NOCTENEHHO BblAABNMBATLCA C
Bana nog AewctenemMm ocnabne-
HWSI NOCadKM C HaTAroMm, KombLo

N BTyNKa HayHyT MpoBOpaYu-
BaTbCsl, MOPOXAasi KOPPO3MIO Ha
NMOBEPXHOCTAX KOHTaKTa.

Mpu 3anpeccoBke nogLwmmn-
HMKa Ha KOHWYECKYH LUEWKY
BHYTPEHHee KONnbLO pacLimps-
eTcs U, COOTBETCTBEHHO,
paguanbHbI 3a30p YMeHbLUAET-
cs. lNoatomy BenmumMHa n3aMeHe-
HWUSi paguanbHoOro 3asopa MOXeT
ObITb UCMNONb30BaHa 41151 OLLEHKM
BbIMONTHEHUS MOHTaxa c
COOTBETCTBYOLLMM HATSIOM.

YMeHblUeHMe paauanbHoro
3a3opa onpegensieTcsi pasHoc-
TblO pagmnanbHbIX 3a30pOB A0 U
nocrne MoHTaxa. Heobxogumo
HEeOAHOKpPaTHO MNPOBEpPsATb
pagvanbHbIl 3a30p BO BpeMs
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MOHTaxa. PekomeHayemas
BENIMYMHA YMEHbLUEHUS pagu-
anbHOro 3asopa onpefeneHa un3
YCITOBUIA nony4veHus Tpebyemonm
nocagku C HaTaroMm.

Mo BenuynMHe cMelleHus
noAWNNHNKA OTHOCUTENBHO
BTYIKM NPW 3arnpeccoBKe Takke
MOXHO OL€HUTb MoflyyeHue
TpebyeMon NocagKu C HAaTAroM.

Ona koHycHocTm 1:12
OTHOLLEHNE BEMUYUHbI OCEBOTO
CMEeLleHMs1 K BENMYUHE YMEHb-
LWeHna paananbHOro 3asopa
cocTaBngetT npubnuanTensHo
15:1. OTO OTHOLLIEHME y4nUTbIBA-
eT BNMWsSHME nocajo4HblX
HaTAroB Ha YMEHblleHMue
BENNYUHbI paanarnbHOro 3asopa.

PagvanbHbIn 3a30p usmeps-
eTcs ¢ nomoublo wynoe. B
criydae C porvKoBbIMU cdepu-
YeCKUMMU NoAWMNNHMUKaAMU
pagnaneHbIA  3a30p OOSXKeH
N3MepPATbCS OLHOBPEMEHHO MO
OBYM psiiaM POSINKOB. ViaeHTuy-
HOCTb BEMWYUH 3a3opa u3Me-
PEHHbIX MO ABYM psijlaM POfMKOB
XapakTepu3yeT OTCyTCTBUE

I'IpmmeHeHme noALnnHNKOB .

CMeLLleHNs OCU BHYTPEHHEro-
KonbL,a OTHOCUTENIbHO OCHU
Hapy>KHOro KonbLia. BeipaBHuBa-
HUE WCKIIOYMTENBHO MO TopLe-
BbIM MOBEPXHOCTAM KOmeL, He
rapaHTupyeT OTCYTCTBMUS
CMELLIEHUS1 OCen M3-3a Hanm4us
[OMyCKOB Ha LUMPWHY KoreL.
PonukoBble uunuHapudec-
Kve MoALMMNHMKN NpegycmaTtpu-
BAlOT pasgesfibHyl0  YCTaHOBKY
koney. PacwupeHue BHyTpeH-
HEero Korblia MOXHO OLEHUTb C
NOMOLLIbIO MUKPOMETpA.
MoHTaX nNOAWWUNHUKOB
MarnblX U CPeQHUX pa3MepoB Ha
KOHMYECKYHO LLIENKY Bana MOXeT
NPOM3BOAUTBECA C MOMOLLbIO
ravkm Ha Bany. Heobxoanmoe
ycunve 3anpeccoBKkM Co3faeTcs
3aTArMBaHMeM LUN-LEBOW raku
HaKMOHBLIM Frae4YHbIM KITHOHOM.

lavika Ha 3akpenuTernbHON
BTYNKE W HaKUOHOW raeyHbln
KoY MOTyT NMPUMEHATbCS Ans
MOHTa)»xa noAalWunnHMKa c
3aKpenuTesribHOW BTYKOW.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

EXs

d

J

[aka Ha Bany Takxe
NCMONb3yeTcs AN 3anpeCcCcOBKU
CTSDKHbIX BTYFNOK MarbiX pasme-
pOB MeXAy BarioM W BHYTPEH-
HUM KONbLIOM NOALLMIMHUKA.

=

B cnyuasix, korga TpebytoTcst
3HaYUTENnbHbIE yCI/IJ'IVIFl I'IpI/I
3aTaArMBaHUM raiku, nposeade-
HMe MOHTaxa obnervyaeT
UCrnonb3oBaHNEe MOHTaXHoW
ranku ¢ HaXXMMHbIMU GonTaMu.

. MoHTax 1 gemoHTax. MoHTaX NoALLUMHUKOB

Ytobbl m3bexaTtb nepekoca
NOALUMMHUKA W BTYSKU MOHTaX-
Hag ranka gorkHa nepuoguyec-
K/ 3atarmeatbcd, 4TOObI Chny-
XWUTb ONOpon [Ans TopLeBown
NMOBEPXHOCTU BTYNKWU. Haxunm-
Hble 6onTbl U3 3akaneHHON
cTanu paBHOMEpPHO pacronara-
IOTCA MO MOHTaXHOW ravike u
3aTArMBaloTCs Mo AMaroHanm.
KonnyectBo 60nTOB 3aBUCUT OT
TpebyeMbIX YCUNNIA 3aTSXKKM.

MockoNbKy KOHU4YECKOe
coefVHeHne MoAWNNHUKa |
BTYITKM SIBNISIETCSA CaMo CTomnopsi-
LWMMCSl, MOHTa)Hasi ramka no
OKOHYaHMW 3aTSHKKN MOXKET ObITb
yAarneHa v 3ameHeHa CTONopHOWN
ravkow. Takon cnocob MoXxeT
ObITb UCMOMb30BaH Takke Mnpu
yCTaHOBKE MNOALMMHUKOB C
3aKpenuTenbHON BTYMKOW WK
HEMNOCPEACTBEHHO Ha KOHU4YeC-
Kyt0 LUKy Bana.
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Mpn MoHTaxe 6GonbLNX
NOALWWMHNKOB >KeraTernbHOo
ncnonb3oBaThb rnapasnuyeckoe
obopynoBaHue.

MoHTaX NOAWWNHWUKOB
HEenocpeacTBEHHO Ha KOHMYec-
Kyto LUelKy Baria MOXHO npous-
BOOAUTb MNepeMelleHnem
MOPLUHA rMapaBrvyeckon ramku
HaBWHYEHHOWN Ha Bar.

MoOHTax nogwnnHNKOB ¢
3aKkpenuTenbHOM BTYNKON
MOXHO MPOU3BOAMTL Nepeme-
LLIEHNEM MOPLUHA TMApaBnmyec-
KOM rakm HaBWUHYEHHOM Ha
BTYIIKY.

I'IpmmeHeHme noALnnHNKOB .

MOHTax noALMNHUKOB CO
CTSXHOW BTYNKOW MOXHO
npou3BOAUTb 3anpecCOoBKOM
BTYIK/ MOPLUHEM TMapaBnMyec-
KOW rankn HaBUHYEHHOW Ha Bar.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

TennoBon MOHTaX

lMpn MOHTa)xxe MOALIMMHUKOB
OTKPbITOrO TUMNa ¢ unmMHapuyec-
KUM OTBEPCTMEM Ha Ban c
HaTAroM NOALUUMHKK Lienecoob-
pa3HO npefBapuUTenbHO
HarpeTb.

MopwmnHWK HarpeBaroT [0
Temnepatypbl 80-100°C.

KoHTponb TemnepaTypbl
HarpeBa MOALUMMHMKA SBNSIETCS
obsasarenbHbiM. Ecnn Temnepa-
Typa npeBbiwaer 120°C, 71O
CYLLIECTBYET PUCK U3MEHEHUI B
CTPYKType MeTanna, KoTopble
oTpa)kakwTCss Ha CHUXeHUn

Ad, MKM AT=80C 70°C 60°C 50°C

240
220
200
180
160
140
120
100
80

. MoHTax 1 gemoHTax. MoHTaX NoALLUMHUKOB

TBEPAOCTU U YyXyALWeEeHUu
pasmepHo CTabunbHOCTH.

3anpelwaetca NpUMEHATb
OTKpbITOE Mnams ANnsd Harpesa
MOALLNMHUKOB.

[ns noawmvnHUKoB ¢ nonuva-
MUOHBIMW cenapaTopammu
OeNCTBUTENEH TOT e MHTepBan
Harpesa.

MoawmnHWKN C 3aLMTHLIMK
wanbamm M yNNOTHEHUAMMU
gonyckaeTcd HarpesaTb
MeTogamMn WHOYKLUMOHHOTO
HarpeBa OO TemnepaTtypbl He
Bbiwe 80°C.

40°c
Tennoeoe pacwupeHue
BHYTpPEeHHero Konbua
3000 noawnnNHUKa Npu Harpeee
noa nocagky c Hatdarom

20°C

60
40
20

80 120 180 250 315

MoawunnHMKM MOXHO Harpe-
BaTb Ha 3NEKTPUYECKOW MITTKE,
KoTopas MMeeT TepmocTar Ansi
ynpaBneHuss Harpesom. [Ons
nonyyYyeHnss pPaBHOMEPHOTO
HarpeBa MOALUUMHMK MNepuoau-
YeCKu NepeBopaynBaltoT.

Ecnu Temnepatypa anektpu-
yeckon nNnuTkn 6e3 TepmocTaTa
npesbiwaeTr 120°C, nonnamua-
HblA cenapaTtop He [OOJIKEH
KOHTaKTMpOBaTb C 3MeKTpudec-
Kon nnuTkon. B aTom cniyyae

400

500
d, mm

@ MPZ




HeobXxo4MMO YCTAaHOBUTb
NPOMEXYTOYHOE KOMbLIO Mexay
NIANTKOW Y BHYTPEHHMM KOJbLOM
nogLwnnHuKa.

[ns paBHOMepHOro Harpesa
NOALUMMHUKMA OBObIYHO MOrpya-
0T B MACIISIHYHO BaHHY C YUCTbIM
MUHEepanbHbLIM MaclioMm,
obnagarowmm BbICOKOW Temne-
paTypow BCMbILLKK, HArpeTbiM 40
80-90°C, u BblgepxuBawT B
TeyeHne 15-20 MnH B 3aBUCK-
MOCTU OT pasmepos. [logwwun-
HUK He [OMKeH HaxoauUTbCs B
NPSIMOM KOHTAKTE C MCTOYHMKOM
Tenna. PeweTto C KpynHbIMK
slYeikaMmy yCTaHaBNMBAKT Ans
npegoxpaHeHns NOALUIMMHMKA OT
HEepaBHOMEPHOro Harpeea U
3almMThbl OT 3arpsi3HEHUI Ha gHe
BaHHbI.

MogWnNHNKN MOXHO Takxke
noaBeLLVBaTh B BAHHE.

[Nocne BbleMkM nogLUNHUKA
M3 BaHHbl HeobOxoaumo AaTb
BO3MOXHOCTb Macqy CTeub,
aKKypaTHO M Hacyxo MnpoTepeTb
nocago4Hble MOBEPXHOCTU.

MoHTax HarpeTbIX noaLummn-
HUKOB TpebyeT HEeKOTOopbIX
HaBbIKOB. HarpeTbIi NoALLIMNHNK
yCcTaHaBnMBakwT Ha Ban u
[OBOAAT OO0 MecTa HebonbLnm
ycunuem. [lpyu 3Tom CTOpoHa
NnoALWMNNHNKA, Ha KOTOpOu
HaHeceHO 3aBOACKOe Knenmo,
OOMMKHa ObITb CHapyxu. HesHa-
YMTENbHOE BpalleHne conpsra-
eMblX [fpeTanenm BO BpewMms
yCTaHOBKM obreryaet nposefe-
HMe MoHTaxa. XXenatenbHo
MCMonb30oBaTb TEPMO3aLUUTHbIE

anIMeHeHVIe noALnnHNKOB .

HE

L P

nepyaTkM WM HEWU3HOLUEHHbIE
OTPE3KM TKaHU, HO He XJionyaTto-
OyMakHble 0TX0oAbl.

MeTon HarpeBa NOALIMMHU-
KOB B 3MeKTpuyeckom Likady ¢
TepmocTaTtom sBnsietcsa Oornee
©e3onacHbIM M 3KOMOTrMYHbIM.
AkkypaTHasi paboTa ucknioyaeT
3arpsi3HeHne noAWwunnHuKa.
OpHako HarpeB MNOALIUMHUKA
ropsyMm BO3gyxom Tpebyet
3HaAYUTENbHbIX 3aTpaT BPEMEHMU
MO CPaBHEHU C MacnsHON
BaHHOMN.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

CambiM GbIcTpbiM, 6e3onac-
HbIM W 3KONMOMMYHbIM METOLOM
HarpeBa SIBNSIETCS HarpeB C
NOMOLWb WHAYKLUOHHBbIX
HarpeBaTesibHbIX YCTPOWCTB.
MHOyKuMoHHbIE HarpesaTenu
MCnonb3yTcs Ans nobbl TUNOB
NOAWMWMNHNKOB, BKMYas
3aKkpbiTble NOAWMUNHUKKN C
3aknaZHOM CMa3KOoW.

MHAYKUMOHHbIE HarpeBaTenu
ncnonb3ylTcsa ANs Harpesa
NoALMNNHUKOB C ANaMeTpPOM
BHYTPEHHEro OTBEPCTUSA He
mMeHee 20 MMm.

KonbLeBble WHAYKUMOHHbIE
HarpeBaTenu NCnonb3yTca Ans
HarpeBa BHYTPEHHUX Konel,
POMMKOBBIX LMAMHOPUYECKNX W
uronbyaTtbiX MNOALIMMNHUKOB.
KonbueBble WMHAYKLUMOHHBbIE
HarpeBaTenu BbIFOAHO WCMOMb-
3yHOTCS NPU AEMOHTaXe Xenes-
HOOOPOXHbIX OYKCOBbIX MoA-
WWMHWKOB ¥ MNOALWMWMHUKOB
NpPOKaTHbIX CTaHOB, TPebyoLLMX
HEOOHOKPATHYH YCTAHOBKY U
nepeycTtaHoOBKYy Ha Bany.
MockonbKy HarpeB NPOWUCXOAUT
ObICTPO, KONMMYECTBO TEMMOTh,
nepegasaemMon Bany npwu
CHSATWM C HEro KombLa, CBOAUTCS

. MoHTax 1 gemoHTax. MoHTaX NoALLUMHUKOB

K MMHUMYMY, Yyem obecnedvBa-
€TCA KayeCTBEHHOEe COCTOSIHUE
Bana.

Korga konbueBble MHAYKUU-
OHHble HarpeBaTenu MCMosnb3ay-
IOTCA NPU MOHTaxe, Heobxoam-
MO WUCKMOYUTb BO3MOXHOCTb
neperpeea korneu. VHCTpykummn
no paboTe c HarpeBaTensaMm
YKa3biBalOT MNPOOOIXUTENDb-
HOCTb HarpeBa 1 ONMUCLIBAIOT Kak
ncnonb3oBaTb HarpeeaTenu ans
pasMarHuymBaHus nocne
3aBepLUeHNs Harpeea.

Mpwn nocagke nogLMnHMKa B
Kopnyc c Hatsirom B OonbLun-
HCTBE CIly4aeB HarpeBatT
kopnyc. [Ons 6Gonbwux no
pasmepam 1 BECY KOPMyCOB 3TO
MOXeET ObITb NPOGNeEMaTUYHbLIM.
B Takux cny4dasix pekomeHayeT-
cs nepep, MOHTaXoM npensapu-
TENbHO OXMNaauTb MOALLUMHUK
xungkmm azotom (-160°C) wunu
cyxum nbgoMm. TemnepaTypa
OXNaXKAEeHUs He AormkHa ObITb
Hwke -50°C. O6pasyowuncs
npuM 3TOM KOHAeHcaT BoAbl
OOMKeH OblTb MOJNTHOCThLIO
yaaneH npOMbIBKOW Macriom
ONs NpefoTBpaLleHns Koppo-
3UN.
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'mapaBnuYeckum MOHTaX

Ona moHTaxa KpynHoraba-
PUTHbIX MOALUUMHUKOB Hambo-
nee LenecoobpasHbIM ABNSeTCA
NpYMeHeHne rnMapaBInYeckoro
pacnopa, obecne4ynBawLlero
Hanbonee KavyeCTBEHHYH
YyCTAaHOBKY MNOAWWUNHUKA,
OTCYTCTBME Kaknx-nmbo noBpex-
OEHUIN MOHTaXHbIX MOBEPXHOC-
TeW 1 BbICOKYH MPOn3BOANTENb-
HocTb. OcobeHHO uenecoobpa-
3eH 3TOT cnocob Anst MOHTaxa
NOALNNHUKOB C ANaMeTpPOM
KOHM4Yeckoro oTBepcTus Gonee
120-150MMm.

Mpn ycTaHOBKE NOALUMUMHU-
KOB rMapaBnMyeckumMmn metoga-
MW MOHTaxa rugpopacnop
cosgaeTcd nogadyen macrna nog
OaBleHneM Mexay COnpsiKeH-
HbIMW MOBEPXHOCTAMM. Mcnornb-
30BaHWe mMacra ¢ aHTUKOpPpPO3u-
OHHbIMM MpUcagKaMy UCKM4a-
eT obpasoBaHue PETTUHT-
KOppo3uu.

MacnonoaBogsine KaHaBKu
n oteepctuss ¢ pesbbor Ansa
npucoeguHeHuUss Hacoca
OOMKHbl ObITb NPEeAYCMOTPEHbI
nNpu W3roTOBIEHMM BarioB MU
BTYITOK.

Macno, ucnonb3dyemoe Aans
MOHTa)a, [OOJI)KHO WMEeTb
BSI3KOCTb He MeHee 75 cCT npu
20°C.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

I'IpmmeHeHme noALnnHNKOB .
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. MoHTax 1 gemoHTax. MoHTaX NoALLUMHUKOB

MoAWNNHNK MOXHO yCTaHaB-
nMBaTb HEMNOCPEACTBEHHO Ha
KOHMYEeCKYl LWelKky Bana
METOAOM nodayn macrna nop
OaBrNeHVeM MeXay COMpsiKeH-
HbIMW MOBEPXHOCTAMU, MpU
KOTOPOM YCWUIMS OT 3aTsKKM
6onTOB BO3OENCTBYHT Ha
nepemMelleHne noaLUNHUKA
Yepes NPOMEXKYTOUHYIO AeTanb.

lMpn 3anpeccoBke CTSAXKHOU
BTYSIKN 1 YCTAHOBKE MOALUMUMHK-
Ka C 3aKpenuTenbHOW BTYIKOWN
ycunua OT 3aTsaxku 6onTos
OOIMKHbI MepefaBaTbCsl Yepes
NMPOMEXYTOUHY!IO LLanOy.

MogWwunnHMK MOXHO Takxke
ycTaHaBnmMBaTb Henocpe-
OCTBEHHO Ha KOHUYECKYHO LLENKY
Bana Wnu Ha CTAXHOU BTYIKe
MEeTOAOM nojadn Mmacna nop
OaBMEHMEM MeXay COMnpsKeH-
HbIMW MOBEPXHOCTSAMU MpuU
O[AHOBPEMEHHOM MCMONb30Ba-
HUM LWUNULUEBON UNW rnapasnu-
YecKOoW raviku, Kotopasi Bo3fge-
MNCTBYET Ha YCTaHOBKY MOALUWUM-
HUKa.




[Mpu ncnonb3oBaHUK WNuLe-
BOW rakn ycunune 3aTsKK1 rankm
BO3ENCTBYEeT Ha OcCeBoOe
cMelleHMe NofWMUMNHMKKA.
Mogaya macna noag gaBneHvem
Ha COMpshKEHHbIE MOBEPXHOCTU
Bana v nogwnmnHUKa obnervyaet
3aBVHYMBaHME rariku B npoLec-
Ce MOHTaxa.

Hanbonee addeKTUBHLIM
ABNAETCHA UCNONb30BaHUe
rmgpasnuyeckon ranku. N'apae-
nunyeckasi raika HaBUH4YMBAETCS
Ha Ban. lopleHb ramku ycra-
HaBnMMBaeTca C YMNopoM BO
BHYTPEHHEE KOMbLO MOALUWMHA-
ka. [Nlocnepytoowasa nogadva
Macra B ranky n Ha COMpsiKeH-
Hble MNOBEPXHOCTM Bana wu
nogWMNHNKA pas3xumaet
nopweHb, obecneynBas
CMelleHne noJWunHuKa B
COOTBETCTBYIOLLEE NOMOXEHNE.

Mo oKoH4aHuMM npouecca
ramky CHMMawT M NpOU3BOASAT
CTOMopeHue MoALWUNHNUKa Ha
Bany.

MogwunHnKk He [onxeH
HaxoouTbCA MNo4 AaBreHnem
mMacra npuv u3MepeHun pagu-
arnbHOoro 3asopa.

MNocne cHATUSA paBneHus
mMacra noALwwnnHUK Heobxogmmo
yaepXxuBaTb non OCEBOW
Harpy3kon B TeyeHue 10-30
MUHYT OO MOJIHOrO CTeKaHus
macrna.

I'IpmmeHeHme noALnnHNKOB .

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MonTax u femonTax.MpoBepka kauecTBa MOHTaxXa

NMpoBepka KayecTBa MOHTaXa

B npouecce ycTaHOBKM nogLumn-
HVKOB (0COBEHHO BOCNPUHMMAIOLLIMX
OoCeBble ycunusl) Tam, rge 3To
BO3MOXHO, C MNOMOLWbI LWyna
TonwmuHon ot 0,03 mm wunm no
CBETOBOW LLenu crnegyeT yoeonTbca
B MNOTHOM M NpaBUNbHOM Npunera-
HAM TOPLOB KOJeL MNoAgwunHuka K
Topuam 3anneyvyrmkoB. AHanorn4yHom
NpoBepKe OOSMKHbI ObITb NOABEPTHY-
Tbl MPOTMBOMOMOXHbIE TOpLbI
MOALUUMHNKOB N TOPLbI MPMKMMato-
WMX MX B OCEBOM HanpaerneHuu
getanen.

Heobxogumo npoBepuTb npa-
BUIbHOCTb B3aMMHOMO pacrnonoxe-
HUS NOALUMIMHUKOB B ONMopax OAHOro
Bana. Ban nocne MoHTaxa gormkeH
BpaLLaTbCA OT PyKU fnerko, cBo6oaHo
1 paBHOMEPHO.

OceBoli 3a30p 1 HaTAr B paguarb-
HO-YMOPHbIX MOALIMMHMKAX Perynu-
pyeTcs OCEBbIM CMELLEHNEM HapyX-
HOrO K BHYTPEHHEro konewy c
NOMOLLbIO Traek, KannbpoBaHHbIX
NPOKNagoK U pacnopHbIX BTYITOK.

[lns npoBepkn oceBoro 3asopa B
cobpaHHOM y3ne K TOpLy BbIXO4HOMO
KOHUa noABOAAT W3MEPUTENbHbIN
HaKOHEYHVK MHAMKaTopa, YKpenneH-
HOro Ha »ecTtkon crtounke. OceBoWn
3a30p OnNpeaensT Mo pasHule
nokasaHumn nHanKaTopa npu KpanHmx
OCeBbIX MONOXeHusx Bana. Ban
CMeLL.aoT B OCEBOM HarnpasneHnn o
MONTHOMO KOHTaKTa TeNl KadyeHus ¢
NMOBEPXHOCTbIO KayeHUs COooTBe-
TCTBYIOLLErO HAPY>KHOrO KonbLia.

MogWnnNHMKKN, NoOBEPXKEHHbIE
BMbpaumMn npu HU3KUX obopoTax,
yCTaHaBnuBatTcss 6e3 3asopa, C
HebonbWMM HaTArom Ansa Toro,
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4TOObl WMCKMYUTb W3HOC
OOPOXEK KayeHns B pesynerarte
OpvHennMpoBaHus.

[ns noBbIWEHNSA TOYHOCTU
BpaLLeHus, 0cobeHHO B BbICTpO-
XOAHbIX y3nax, Hanpumep,
anekTpownNnuHaensx pAans
wnudoBaHusa, 3a3opbl B
paavanbHO-yMopHbIX  MOALWMM-
Hukax BblObupatoT, cosgaBas
CTabunbHLIN HATAr Ha noaLmn-
HMKW. OTO AOCTUraeTcsl Mpuno-
XeHnem K Bpaljalowemycs
KOnbLy MOAWMIMHMKA OCEBOrO
yCcunus  yepes TapupOBaHHYHO
npyxuHy. lMpu atom Tena
Ka4eHns TOMHO (PUKCMPYIOTCH Ha
[OPOXKaX KaYyeHus.

Ona npepoTBpaweHns
«3aKycblBaHUA» KPYMHbIX
NOALUMMHUKOB NPU MOHTaXe UIn
B rnpouecce 3aKcnnyatauum
nepepn yCTaHOBKOW UX B pa3beM-
Hble Kopnyca pAonyckaeTtcs
npou3BoauTb pacluabpuBaHune
nNoOBEepXHOCTENW B MecTax
pasbema. [MonHoTy npuneraHns
KPYMHbIX MOQWMNHUKOB K
nocagoyHbIM MecTam B pasbem-
HbIX KOprnycax npoBepsitoT C
nomoLLbl Kannbpa u Kpacku
(oTneyaTkM Kpackum [OONXHb
coCTaBnsATb He MeHee 75%
obLLer nocagoyHONM nnowaam).
B pasbeMHbIX Kopnycax c
NoMOLLbIO LLyna npoBePSOT
TaKKe NNOTHOCTb M paBHOMEp-
HOCTb MpWNeraHnsi OCHOBaHWUS
KpbILWKK (3a3op He Bonee 0,03 -
0,05 mm).

B cobpaHHOM y3ne Heobxo-
OMMO MPOBEPUTH Hanuyue
3a30pOB MeXAy BpallaloLLMMu-
CS Y HENOABWXXHBIMMW AeTansmu.
Ocoboe BHuMMaHue cnegyet

anIMeHeHVIe noALnnHNKOB .

0bpaTnTb Ha Hanuune 3a3opoB
Mexgy Topuamy HenoABUKHbIX
aetanen n Topuamu cenaparto-
poOB, KOTOpbIE MHOr4Aa BbICTyna-
0T 3@ NSTIOCKOCTb TOPLIOB KOreLl.

CnenyeT npoBepuTb Takke
coBnajeHue npoTovyek AnNs
nogaym cmaskm B Koprycax co
CMa304HbIMW OTBEPCTUSIMU B
HapYXXHbIX KOnbLiax MOALIMMHU-
KOB.

[ns NoALMNHUKOB C LUINH-
OpvYeckMMu ponukamm n 6e3
©OpTOB NOCEe MOHTa)a OOMKHO
ObITb MPOBEPEHO OTHOCUTENb-
HOE CMeLLEeHMEe HapyXHOro u
BHYTPEHHEro KoreL, B OCEBOM
HanpasneHnn. OHO He JOMKHO
OblITb Oonee 0,5-1,5MMm Aansa
NOALWMMHUKOB C KOPOTKUMMU
ponukamun n 6onee 1-2 mm ans
NOAWWUMHUKOB C AJIMHHBIMU
pornvkamu (OonbLuve 3Ha4YeHus
AJaHbl ON9 MNOAWMWMHUKOB
DonbLUMX pa3mepoB).

Mocne 3aBepLueHns c6opoy-
HbIX omepauuii u BBeOeHuUs B
NOALUMMHUKOBBIE Y3bl CMa304-
HOro Mmartepvana, npegycMoT-
PEHHOTO TEXHUYECKON LOKYMEH-
Taumen, cnegyetr MNpoBEPUTb
KayeCTBO MOHTa)ka MOALIMMHU-
KOB MPOGHbIMKM Nyckamu c6opoy-
HOW eQuHMLIbI Ha HU3KMX 060po-
Tax 06e3 Harpysku. [Npu 3Tom
NPOCHyLUMBAKOT LWYM Bpaljato-
WMXCA MNOAWWMMNHWUKOB C
nomolLllblo cTeTtockona wumu
TpyObI.

[MpaBWNbHO CMOHTMPOBAH-
Hble W XOpOLWO CMasaHHble
noagwunnHukn npu pabote
CO30al0T TUXUI, HEMPEPbIBHLIN U
paBHOMEPHbIN LUYM.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

CBuctawmnm wym cBuet-
enbCTByeT O HegoCcTaTo4yHOM
CMasblBaHUM WAM Hanuium
TPEHMS Mexady ComnprKacarLLm-
MUCS AeTansMn y3na.

3BOHKUI MeTannmMyeckum
Wwym MoOXeT OblTb BblI3BaH
CMNVLLKOM MarbiM 3a30pOM B
NOALLMMHUKE.

PaBHOMepHbIN BUBpPUpYO-
LM WYM BbI3blBAETCS nonaga-
HUWEeM WHOPOAHBLIX YacTuy Ha
OOPOXKY KayeHusi Hapy»XHOro
KonbLa.

LLym, BO3HMKaOLWMIA BpeMS
OT BPEMEHU MNPU HEU3MEHHOW
yacToTe BpalleHusi, CBUAET-
€nbCTBYET O MOBPEXAEHUN Ten
Ka4yeHus.

LWym, nposiBnswoowmncs npu
N3MEHEHUN YaCcTOThbl BpaLLEeHWs,
MoXeT ObiTb 0OBycrnoBreH
noBpexageHuem koneu B
pesynbrate MOHTa)xa UMK
HanuMymem YCTanoOCTHbIX
BblKpalUMBaHWI Ha MOBEPXHOC-
TSX Ka4eHus.

CTyK BO3MOXEH BCrNeAcTBUe
3arpsA3HEeHNs NoALWMMHMKA.

HepaBHOMEpPHbLI FPOMKUN
LWYM CO3[alT CUMbHO MOBPEX-
[OEHHbIE NOALUNMHUKN.

MpocnywmBasa NOALWUAHUKN,
HeobXxoOoMMO y4YuUTbIBaTH
0cobeHHOCTM y3na 1 npupony
wyma npu ero pabote, Tak Kak,
KpoMe OedeKkToB MOALMMHMKO-
BbIX Y3I10B, HEHOPMasbHbIN LLYM
MOXET ObITb BbI3BaH, HAanpuvep,
3ybyateiMn nepepgavyamm,
coeauHnTENbHBIMU MydbTamn 1
OPYrMMM HEMpPaBWUSIbHO U3rOTOB-
NEeHHbIMWU UMW MA0X0 NPUrHaH-
HbIMU AeTansamu. B cBs3u ¢ atum
OKOHYaTemnbHOE 3aknioyeHne o

@ MonTax u femonTax.MpoBepka kauecTBa MOHTaxXa

npuYmMHax HeHOpPManbHOIO
lwyma MOXHO caenartb TOIbKO
nocne TLaTeNbLHOW NPOBEPKU U
npocnyLwmnBaHms paboTbl Bcex
netanen MexaHnama.

Opyrum nokasaTtenem
KayectBa M cTabunbHOCTHU
paboTbl MOALUMMHUKOBOIO Yy3rna
SIBNSAETCS ero Temneparypa.

Mpn O0ObIYHBLIX YCHOBUAX
paboTbl TemnepaTtypa MNOALINM-
HMKaA He [OorkHa npeBblllaTb
TeMnepaTtypy oOKpyxarwuwen
cpeabl 6onee, yemHa 30°C.

Mpn OTCYTCTBUM BHELLHUX
NCTOYHMKOB Tenna npu npobHbIX
nyckax TemnepaTtypa npaBuIib-
HO CMOHTMPOBAHHOIO MOALUNM-
HMKa He npeBbilwaeT 60-70°C.
Mocne 2-3 vacoB paboTbl OHa
OOIMKHA MOHU3UTLCS, 0COOEHHO
npw NCNOSb30BaHMM MACTUYHO-
ro CMaso4yHOro martepwuana,
Korga 3akaHuMBaeTcs nepeme-
lUIMBAHME N BbITECHEHUE
N3MNULLIHErO KONMM4YecTBa CMa3ou-
HOro marepuana 13 noaLmMnHKu-
Ka.

MpuynHamy NOBbILWEHHON

TemnepaTypbl MOryT ObiTb
Manbl 3a30p B MOALUMIMHUKE
UNn Ype3mMepHo BoNbLLION HaTST,
HeJoCTaToOK CMasku, YBENUYEH-
Hbli MOMEHT TpeHus Bche-
AcTBMe wu3Hoca pabouux
NMOBEPXHOCTEN NOALIMMHMKA I
B3aMMHOro nepekoca konedy,.
BO3MOXHbI KOMOWHAUMK  3TUX
MPUYKH.
HeobxogmMmo umetb B BMAY, YTO
B TedyeHue 1-2 pgHen nocne
cMasbiBaHMA (B TOM 4wucrne
NOBTOPHOr0) MMeeT MecTo
HEKOTOPOE MOBbILLIEHNE TeMMe-
paTypbl NOALUMMHUKA.
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I'IpmmeHeHme noALnnHNKOB .

eMOHTaX NnoALIUNHUKOB

JemMoHTax noALWMNNHUKOB
HeobxoaMMo MNpov3BOAUTL MpU
HenpaBWIIbHO BbIMONTHEHHON
cbopke 1 3aMmeHe BbllLeaLWmnxX 13
CTpos Aetanew nogLwnnHUKOBO-
roysna.

Mpun pemoHTaxe nerko
noBpeaAnTb MPUroAgHble AnNS
AanbHeuwero npuMMeHeHus
AeTanu noAawWwnnH1KOBOro ysna.
He ucknioyeHbl Takxke norpetu-
HOCTW NP NOBTOPHOM MOHTaXe.
MosTomMy HeobxoouMmMo WMETb
CyLLeCTBEHHble OCHOBaHWS AN
npoBefeHUs [OeMOHTaxa Mu
NPOAYMaHHbIA BbIGOP WHCTPY-
MEeHTa M TexHonorum pasbopku
(cbopkM) NOALLMMHUKOBOTO y3na.

Ycunue, Tpebyemoe Aang
AeMOHTaxa, O0Obl4HO 6Gorblue
YCUIUS MOHTaXa, MOCKOSbKY CO
BPEMEHEM CLENfeHne conps-
XKEHHbIX MOBEPXHOCTEW YyBenu-
YnBaeTCA W, faxe Npwv nocaake ¢
3a30poM, PETTUHI-KOPPO3Us
MOXET 3HAYUTENBHO YCMOXHUTD
YCMOBMS BbINONHEHUSI AEMOHTa-
xa.

.] ,

[eMoHTaX BbINOMNHAETCA C
npUMeHeHneM crneuymnanbHOro
WHCTPYMeHTa u npwucnocoobne-
HUN.

Ecnn npepgnonaraeTtcs
NOBTOPHOE WUCMOSIb30BaHNe
NOALUMMHUKA, YCUnMe OeMOHTa-
Xa He [OO/MKHO nepegaBaTbCs
Yyepes Terna kayeHus.

Ecnu gemoHTax 4yepes Tena
KayeHus CTaHOBUTCS Heunsbex-
HbIM, PEKOMEHOYETCs YyCTaHo-
BUTb Ha HapyXHOe KOonbLo
BTYIKY U3 He3aKkalneHHOWN cTanm
C TONWMWHOW cTeHku 1/4 ot
BbICOTbl MOMEPEYHOr0 CeYeHus
noawmnHuka. B crnyyae noBTop-
HOro MCMOMb30BaHUA noaLun-
HUKa, [OEeMOHTaXx Heobxoaumo
NPOM3BOAUTbL BpalleHuem
3axBaToB Mpu (PMKCUPOBAHHOM
NONOXEHUN BUHTa CbeMHUKA.

'

B cnyyae ¢ HepasbeMHbIMU
NOALUMNHUKAMW NepBOHaYanbHO
OEeMOHTUpyeTCca nocagka c
3a30pOM.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MoHTax 1 semoHTax. [leMoHTax

MexaHnuyeckum geMoHTax

[JdeMoHTax noAalnnHUKOB

Konbua pasbemHoOro nog-
WWMHUKaA MOryT AeMOHTUPO-
BaTbCH pa3gensHo.

C uMnMHapu4yeCKum oTrBepctuem

MoawnnHnkn HebonbLWNX
pasMepoB OObIMHO AEMOHTUPY-
FOTCS C MOMOLLLbH MEXaHNYECKNX
CbEMHUKOB.

eMoHTa)X noALNMNHUKOB,
YCTAHOBMEHHbLIX C HaTArom
HEMNoCpPeACTBEHHO Ha LUEWNKY

y

Baria unu B KOpryc, rny4Lle BCero
nNPonM3BoAUTb, MUCNONb3ys
Py4YHOW wNu rvapaBrvyeckui
npecc. llpu aTOoM ycunue
AeMOoHTaXa nepepaetca TOMy
KombLy noALlurnHukKa, KoTopoe
YCTaHOBIIEHO C HATATOM.

d
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[na pasbopkn NOALLIMMHUKO-
BOrO y3ra MOXHO MCMoJib30BaTh
npucnocobneHue, KoTopoe
KpenuTcs K Koprnycy u4epes
OTBEpCTUsl, npedHasHa4YeHHble
ANS KpenneHus KpbILKK. Ycunve
JeMoHTaxa nepenaeTcs yepes
crneumanbHylo raiky Ha Hapyx-
HOe KOMbLO MOAWMUMNHUKA,
BbINPECCOoBbLIBasi €ro BMEcTe C
BasioM 13 kopryca.

JeMoHTa) noALIMMHUKOB B
3Ha4YMUTENbHOW CcTeneHn obner-
YyaeTcs, ecnu Ha Bany npea-
yCMOTpeHbI BbleMKWU On4A
3axBaToOB CbeMHUKA.

Ecnun 3axBaTtbl CbeMHUWKa He
AOCTaloT A0 6opTa BHYTPEHHErO
KornbLia NOALLMMHMKA, BO3MOXHO
npunoXxeHune ycumnuma OemMoHTa-
a Yepes CMexHyto aeTarnb.

Ecnu ¢ obpaTtHon CTOpOHbI
noALwmnHuka mmeetcs ceobopa-
HOe MPOCTPaHCTBO, NMPUMEHSIIOT
CbEMHUKN, COeAMHEHHble C
pasnuyHbIMK BCTIOMOraTernbHbI-
MU pasbeMHbIMW AeTansgMmu:
CTSDKHbIE MonykonbLa, ckobbl 1
XOMYTbI.

Ecnun nogwmnHuk ynupaetcs
B 3anjiedynkKk, TO €ero MOXHO
13BrneYb U3 Kopryca ¢ MOMOLLbI
MOJIOTKaA WU BbIKOJTIOTKN U3
msirkoro metanna. OcTopoxHoe
N nerkoe MoCTyKMBaHWe Mpou3-
BOOMTCA MO BCeW TOPLOBON
MOBEPXHOCTYM KONbLa.

I'IpmmeHeHme noALnnHNKOB .

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MoHTax 1 semoHTax. [leMoHTax

[JeMoHTaX NoALWMNNHUKOB C KOHUYECKUM oTBepCcTUeEM

Ona pgemoHTaxa Manbix
noAaLUNHUKOB, YCTAHOBIIEHHbIX
HenoCcpeaCTBEHHO Ha KOHU4YeC-
KylO LUEeNKY Bana unm Ha 3akpe-
NUTENbHYIO BTYIKY, HEOOXO4MMO
0cBo6OOAMTE CTOMOPHYH ranky u
OTBUHTUTbL €€ Ha HeCKOITIbKO
BUTKOB, a 3aTeM CMeCTUTb
nogLwnnHUK C 3aern1/|Tean017|
BTYNKM WNW Bana mnerkum
NOCTYKMBAaHMEM MOJIOTKA,
MCNnonb3ysi BbIKONOTKY U3
MSAFKOro MmeTanna unu, 4To

nyylue, YacTb Tpy6bI.

Ecnn BmecTto mMomnoTka ncnosnb-
3yeTcs NPecc, TO ONOPOK CRYXUT
CTOMOpHas ramka sakpenurenb-
HOW BTYJIKM.

Ecnn nogwwvnHuk ¢ 3akpenu-
TeNnbHOM BTYNKOW YCTaHOBIEH
Ha KOHUe Bana, TO AEMOHTax
MOXHO MPOU3BECTU C MOMOLLBIO
MOHTa)KHOW BTYIKW.

[JemMOoHTax noJWwnnHUKOB C
3aKpenuTenbHON BTYMNKOW
MOXET TaKKe MpPoU3BOAUTLCHA C
NPYMEHEHEM TMapaBnMyYecKon
raviku.
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JdemMoHTax nolWmnnHUKOB Co
CTSAXHOW BTYNKOW MOXHO
Npon3BOAUTb C MNOMOLLbIO
LUINLIEBOW ramkn, HaBUH4YKMBae-
MOW HaKMOHbIM KIHOYOM Ha
pe3b0y BTYMKU.

S

TennoBou AeMOHTaxX

HarpeBaTenbHble Konbla
NPUMEHSATCA NS AEMOHTaxa
BHYTPEHHMX KOIeL, POSIMKOBbIX
LUUITMHOPUYECKMX U UrONbYaTbIX
NoALLNMNHNKOB 6e3 6OPTOB UNK C
oAHMM 6GopToM. MaccuBHbIe
HarpeBaTenbHble Konbua
M3roTaBnMBalOTCA M3 NEerkoro
cnnaea W MMEKT npopesn B
paguanbHblX HanpaBneHusx.
PyKkoAaTkM 13 M30MSILNUOHHOIO
MaTepuana obecneyuBaioT
yoo6CTBO NpU  BbIMOMHEHUN
OeMOHTaxa.

HarpeBaTenbHoe KonbLO
HarpeBalT Ha 3reKTpUYecKom
nnutke o temnepatypbl 200-
300°C, nomeLwlaloT Ha AEMOHTU-
pyeMoe KOMbLO M 3aXumaroT
nocpeacTBOM pykoATok. Harpes

anIMeHeHVIe noALnnHNKOB .

B cnyvyae npumeHeHUs
rMapaBriMyecKkomn ramnmkmu
nopweHb HagaBnMBaeT Ha
BHYTPEHHEE KOJbLO NMOALLMMHN-
Ka, cmellas CTAXHYK BTYIKY
Tak, 4YTO HaTar wucyesaet, WU
noAWnNHUK Nerko AeMOHTUpy-
eTcs.

ObICTPO NepefaeTcs OT Harpesa-
TenbHOro Kosnbla AEMOHTUpye-
Momy konbuy. Korga nocagka c
HaTAroM AEeMOHTUPYeMoro
KonbLa 1 Bana ocrnabesaer, oba
KonbLa CTArMBalTCA OOHOBpE-
MEeHHO. [eMOHTMpOBaHHOE
Takum obpasoM KosbLo ObICTPO
yAansieTcs U3 HarpeBaTenbHOro
KornbLa Bo usbexaHue neperpe-
Ba. HarpeBatenbHble KkomnbLa
uenecoobpasHo MCMNonb3oBaTh
AN ManbIX ¥ CpegHNX pasmepos
BHYTPEHHMX Konew, MOALIMMHU-
KoB. [NMpn 3aTOM Kaxgbln pa3mep
noAwunHuka TpebyeT cBoero
pasmepa HarpeBaTefbHOro
KonbLa.

Ecnu Ha Bany He npegycMoT-
peHbl MacnonogBoasiwme

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MoHTax 1 semoHTax. [leMoHTax

KaHarnbl , OTCYTCTBYIOT BO3MOX-
HOCTU NpUMeHEeHUA UHOYKUNOH-
HblX HarpeBaTenbHbIX
YCTPOWCTB, TO BHYTPEHHUE
KonbLa ©OonbLUMX pasbeMHbIX
NOALLUMMHUKOB MOXXHO AEMOHTU-
poBaTb C MOMOLLbBK KOMbLEBOMN

rasoBou rOpersikn.

Hwvkorga npu atom He cnegyet
NPYMEHATb CBApOYHbIE FOPEK/
n3-3a OMacHOCTM neperpesa U
HepaBHOMEPHOIO Harpesa, 4To
MOXET MOBMUATbL Ha OOHOPOA-
HOCTb, BbLICOKYID TBEPOOCTb U
pa3mMepHy CcTabunbHOCTb

OEMOHTMPYEMOro KorbLa.

[a3oBble ropernku, paboTatowme
Ha CMecsix NPWPOAHOro rasa c
BO3QYXOM, 3apeKkoMeHAoBanu
cebs, kak npuemnemoe pelue-
HWe AN BbINOMHEHWS AEMOHTa-
Xa B TpyAHbIX CcUTyauunsax.
MpuHUMN paboTbl TaKMX FOPENOK
OCHOBaH Ha MpPUHYAUTENBHOMN
rogadye roproyero rasa v Bosayxa
1 paboTaeT No cxemMe BUXPEBOrO
CMelleHVs ra3oB Ha Bblxoae U3
conna c obpasoBaHMEM KorbLie-
BOro nnamMmeHu B Bnae pacxonsa-
Lerocsi KoHyca. Takue ropernku

npakTunyeckn 6e3onacHbl B
akcnnyaTtauuMm, NpoCThbl B
obcnyXMBaHMmM 1 obpaLLeHnn.
Conna razoBoV ropenku JOSMKHbI
HaxoauTbCA Ha paccTosiHum 40-
50 MM OT NOBEPXHOCTU KonbLa.
O6bl4yHO AuameTp conna
cocTtaBnder 2 mMm. Conna
pacnonaralTcs B LUaXxMaTHOM
nopsgke Ha pacctosiHum 20-40
MM Opyr OoT Apyra. Temnepartypa
1 OfIMHA NaMeHU perynmpyeTcs
nogaden Bosgyxa. [openka
JOIMKHa yaepXnBaTbCHA KOHLUEH-
TPUYHO KOMbLY M MELNEHHO W
nnaBHO nepemewaTbcsa B
OCEBOM HarnpaBneHuu.

Rsos.qyx -
ras ﬁ
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MHoraa cunbHasi KOHTakTHas
KOppOo3us Unn XornogHasi cBapka
MOryT caenatb HEBbINOSTHUMbIM
JeMoHTax Komnbua 6e3 ero
paspyleHus. B Takmx cny4dasx
KOmbLO pa3orpeBaeTcs CBapou-
Hon ropenkon go 350°C wu
nonvBaeTcsa Bofdon. Bo nsbexa-
HMEe HecYyacCTHbIX Cry4aeB oOT
BHe3anHoro paspbiBa Konbla
Heobxoammo cobnogatb Mepbl
NpeaoCTOPOXHOCTM U npea-
YCMOTPETb OrpaxgeHue yyac-
TKa, Ha KOTOPOM npoucxoauT

MapaBnuyYeckuin AeMOHTaX

MmaopaBnuyeckne MeToabl
HalLM  LUMPOKOE MNPUMEHEHME
ONsa AeMOHTa)a NoALLMMHNUKOB C
KOHUYECKUM U LNNMHOPUYECKUM
oTBepcTneM. B oboux criyyasix
OOMKHbI ObITb NPEeAYCMOTPEHbI
MacrnonogBoadaune KaHanbl,
KaHaBKWN 1 OTBEPCTUS C pe3bbol
Ons NpucoeanHeHns rmgpaenu-
YyecKoro Hacoca.

NonoxeHne KaHaBOK AOnsa
LUMINHOPWUYECKON LUENKM Bana
onpegenseTcsa pasMmepamu:;

a’Vv dnpuB<80 mm

(0,3.[.0,4)B

I'IpmmeHeHme noALnnHNKOB .

gemoHTax. [lMpu aTom Takke
HY>KHO MMETb B BUAY, YTO NpW
Temnepartypax cBbiwe 300°C
hTOpUCTBIE BELLECTBA, KOTOPLIE
MOryT HaxoanTbCA B CMa3Oo4HOM
matepvane wunu B martepuane
YNNOTHEHUN, WUCNapsT Bpea-
Hble Mapbl U rasbl, HaHocsLWME
yuwep® 340pOBbK  YeroBeka.
MoaTtomy cnepyet ybeanTtbes B
OTCYTCTBUM (PTOPUCTLIX BE-
LLLECTB, @ NpW UX HanU4Mn npea-
NPUHATL COOTBETCTBYHOLIMNE
Mepbl TEXHUKM 6e30NMacHOCTHU.

a’v d,b" (0,5-0,6)B npu B>80
MM

[nsa neMoHTaxa MOXeT ObITb
MCMOMb30BaHO Macro C BSA3KOC-
Tet0 150 cCT1 npn 20°C (HOMU-
HanbHOW BA3KOCTLIO 46 cCT npun
40°C). TMpn noBpexAaeHHbIX
KOppO3Men COMNpsAXEeHHbIX
NMOBEPXHOCTAX criegyer npume-
HUTL Ooree ryctoe macno c
aHTVKOPPO3UOHHBIMKN JobaBka-
MU, Hanpumep, C BSA3KOCTbIO
1150 cCt npn 20°C (Hopmanb-
Hon BsA3KocTblo 320cCT npm

o |
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@ MoHTax 1 semoHTax. [leMoHTax

B 3aTpygHUTENBHBLIX Criyyasix
AEeMOHTaX noawunHuMKa
obnervyaetca npumMeHeHUeMm
HaXuMHblx 6onTtoB. BonThl
OOMMKHbI BO3AEeNCcTBOBaTb Ha
NOALUMMHUK Yepe3 NPOMEXYTOou-
Hyto LLanoy.

'MapaBnnyecknin  LeMoHTax
NOALWMMAHMKA CO CTSAXHOWM
BTYNKOW Takxe obneraet
3aBUHYNBAHME LUSMLIEBOW rarikm
C NOMOLLbIO HAKUAHOIO yAapHO-
ro knwo4va. Pe3bby CTaXHON
BTYNK/ W Topey nNoALIMNHUKA
crnenyet cmasartb.

[eMoHTax NoALUMMHUKOB CO
CTSDKHOM BTYNKOW ynpoliaet
nNpYMeHeHne rnapaBnnyecKomn
rankm ¢ OOHOBPEMEHHbIM
noaBoAOM Macra Ha COMnpsiKeH-
Hble MOBEPXHOCTW MOALUMMHUKA
N BTYIKN.




[deMoHTaX noALMNHUKOB C
KOHMYECKMM OTBEpCTMEM
npou3BoanTCA nogaden macna
nog AaBfeHMEM Ha COMPSHKeH-
Hbl€ MOBEPXHOCTU. ConmeeH-
Hble MOBEPXHOCTU pasbeduHs-
IOTCSA C pPEe3KMM OTPbIBOM.
BenvunHy cmelleHms nogwimn-
HUKa, CTSHXKHOW BTYNKU npu
pasbeAVHEHUN COMPSKEHHbIX
NoBEPXHOCTEN cnefyeT orpaHu-
YnBaThb.

I'IpmmeHeHme noALnnHNKOB .

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ XpaHeHve noawMNHMKOB

XpaHeHue NoaLUNHUKOB

KoHcepBauma un ynakoBka
MOALUWMNHUKOB ONsi 3aluTbl OT
KOppO31mn MPOBOANTCS B COOTBE-
TCTBUM C TEXHNYECKOW JOKYMEH-
TauMen 3aBoda-u3roToBUTENS
Ha KOHCepBaLMIO U YMNakKOBKY
NoALNNHUKOB. CPOKKN XpaHeHUsI
onpepensTcs cnocobom
KOHCepBaLn 1 YNaKoBKM.

BepexHoe xpaHeHue
NOALWMNHUKOB B CKNaacKux
YCNOBUAX B 3HAYUTENbHOWN
CTeneHn onpegensetr wux
Ge3oTKasHyto paboTy B yanax
MalwuH. [MosTtomy cknagckoe
nomMeLlieHne [OOMMKHO OTBeYaTb
TEXHUYECKUM YCNOBUAM
BbICOKOKAYeCTBEHHOIO XpaHe-
HUSA NOALLUMHUKOB.

Heobxogmmo npegycMoT-
pPeETb M30MMPOBAHHOE MOMeELLe-
Hue (cKnazckon NpUeMHUK) ang
Bbe3da aBTOTpaHcnopTa u
pas3rpy3ky MNOALWMMNHUKOB.
AWKWKM ¢ nogWMUNHUKaAMMU
OOIKHbI BblAepXMBaTbCA B
CKNnagCcKom npuemHuke 1 -2 gHa
ONs BblpaBHMBaHWSA Temnepary-
pbl.

MoJWmWNHMKN € HapyXXHbIM
anametpom go 300 mm peko-
MEHAYETCSA XpaHWUTb Ha cTenna-
Xax; MOoALWUNHUKN Bonbluero
OnameTpa -B siLLMKaX.

MogwunnHukn, obepHyTble
NEHTON, B KOpobKax M sALmKax
OOMKHbI yKNaablBaTbCsl TONbKO
nexa.

PacctosiHne crennaxen o1
HapYXHbIX CTEH JOIMKHO ObITb HE
MeHee 75 cm.

BbicoTa yknagku SLMKOB B
psabl wWTabensamm He [orkHa
npesblWaTh 2 M.

PaccTosiHne mexay cOoBOeH-
HbIMW psgamMun ALWKMKOB OOMMKHO
obecnevymBaTtb CBOBGOAHLIV
nogbesa anekTpokap.

Hoctyn k ocobokpynHoraba-
PUTHBIM SALWMKaM, [OJKEH
obecne4mBaTbCs C ABYX MpOTu-
BOTMOSOXHbIX CTOPOH.

OpraHunsauunsa xpaHeHus
[OImKHa ObITb TakoW, 4ToObl B
nepByl oyepedb CO ckraga
BblAaBanucb MNOALIMMHUKN C
bonee pOnUTENbHbIM CPOKOM
XpaHeHusa. 3TO no3BoONUT
cokpaTuTtb 0ob6bemM paboT u
pacxofoB Ha NepekoHcepBaLmio
NOALUMMHUKOB.

XpaHeHne NOoAWMWMNHUKOB B
ynakoBKe 3aliuaer ux oT
3arpsA3HEeHNs U KOppoO3uun.
PacnakoBbiBaTb NOSLINMHUKN
HeobXoAMMO TOMNBbKO B MOAFOTOB-
NEHHbIX MecTax AN pPeBuU3vu
(ocMoTpa) mMnNM MOHTaxa
HenocpenCcTBEeHHO nNepepg
Ha4yanom paboTbl C HUMMU.

Mepen ynakoBkoW nopLwwmmn-
HVKKM obpabaTbiBaloTCA cneum-
anbHbIM aHTUKOPPO3UOHHLIM
MacrioM (KOHCepBaHTOM). JTO
Macrio COBMECTUMO C NPOMbILL-
NEHHbIMW CMa304HbIMY MaTepu-
anamMu Ang nNOoAWWMHUKOB
KayeHus1.

YnakoBka MNOLLMWMNHUKOB
HaJeXHo 3awuuiaet ux oT
BO34ENCTBUSI HEONAronpuaTHbLIX
(haKTOpOB BHELLHEW OKpYyXato-
Len cpeqbl.

@ MPZ
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Mpu xpaHeHUn HeobXogMMOo
KOHTpOnMpoBaTb TEMMEpPaTypy 1
BMaXHoOCTb Bo3gdyxa. Mogwmn-
HUKW CriegyeT XpaHUTb B CYXOM,
He noaBepXXeHHOM BMbpaLmm
MecTe C MOCTOSIHHOW Temnepa-
TYPOM N BRaXHOCTbIO BO3AyXxa.
TemnepaTypy Bo3gyxa Heobxo-
AMMO noaaepkneaThb B MHTEpBa-
ne ot + 6 go 25°C, kpartkoBpe-
MeHHo go 30°C, npu cyTo4yHOM
nepenage He Oonee 8°C.
OTHOCUTENbHasA BINaXHOCTb
BO34yXa He JOoKHa NpeBbIlaTh
65%.

Bo Bpems xpaHeHus nog-
LUMMHMKA HEe OOMKHbI NoaBep-
raTbCsi BO3AENCTBUIO arpeccus-
HOM cpedbl, TakoW Kak rasbl,
napbl MAM aspo30fM  KUCHOT,
LLIENOYHbIX PAcTBOPOB U COSEN.
Heobxognmo Takke wusberatb
NPSIMOro BO3AEWCTBUSI COJSTHEY-
HbIX STy4en.

CobnitogeHne  Hagnexaiymx
YCINOBUIN XpaHeHus1 obecneyu-
BaeT COXPaHHOCTb 3aKOHCEPBMU-
pPOBaHHbIX M3rOTOBUTENEM
NOALIMMHUKOB B Te4yeHme Ao 5
ner.

MoAWMAHNKM OONXKHbI
noaBepratbcs BbIOOPOYHOMN
peBn3umn 1 pas B rog. BHennaHo-
Bble PEBM3MU MOTyT ObITb
CBSA3aHbl CO Cly4YaWHbIM
noBpeXageHnem ynakoBKMU,
nonagaHveM Bnaru, XxpaHeHem
SILLMKOB Ha OTKPbITOM BO3ayXe U
T.N.

PeBnsnio 1 nepekoHcepBa-
LUMI0 MOAWWUMHMKOB criegyet
NPOBOAMTL B WU30NMPOBAHHOM
NoMeLLEHNN.

Mpn 0BHapyXeHUn Koppo3nm
NOALUMMHUKM Noanexar nepe-
koHcepBaumm Ha OAO «MIM3»,

anIMeHeHVIe noALnnHNKOB .

KoTopasi BbINOJNIHSAETCHA B
crnegyowen nocnegosartesib-
HOCTW onepaLmi:

- yganeHue CTaporo KoHcep-
BaHTa NPOMbIBKOW;

- yganeHue Koppoawuu Tpaerne-
HUeM;

- HaHeCceHWe HOBOTO 3aLUTHO-
ro Crosi KOHCEPBaHTa;

- ynakoBKa NOALUMMHUKOB.

B cnyyae 3arpsasHeHus
nogwunHMKa un OTCYTCTBUS
CcrnegoB KOPPO3MKU nepeKkoHcep-
Bauus BbinonHsieTcsa 0e3
onepauun TpasreHus.

Ecnun npun BbiBopoyHON
NpoBepKe NapTuUK NOALUMHUKOB
(0,5% ot obLero konuyecTea 13
pa3HblX MECT XpaHeHus)
OBHapyXeHbl cnedbl KOpPpPO3uu,
TO BCe MOALUMIMHUKM MpoBepsie-
MO napTum Heobxogumo
noaBepPrHyTb MNepeKkoHcepBa-
uun.

YoaneHue cTaporo KoHcep-
BaHTa MOXHO BbIMOMIHUTHL
NPOMbIBKOMN MNoOAWMWMNHUKA B
6eH3nHe (kepocuHe). Ho
Hanbonee aPPEKTUBHbLIM
SABMNSAETCA KUNSAYEHME B BaHHE C
BOAHbLIM pacTBOpoM Mbina (90-
110°C). Bpemsa npombiBku 5-10
MMH C y4€TOM Nporpeea 2-3 MvH.
MpombiBKa BbLINOMHAETCA TPEX-
NATUKPATHBIM KpaTKOBPEMEH-
HbIM MOTPYXEHNEM C Nocrneayto-
LWMM NoABeLUMBaHUEM MOALINM-
HUKOB ANsi CTekaHus Macna.
Mocne oxnaxaeHus NOoALWMHA-
Ku HeobxogMmMo NpoMbITb B
OeH3MHe, K KOTOpoMy cnepgyet
pobasutb 5-10% nerkoro
MUWHepanbHOro macna, mu
npotepetb GymaxkHon candet-
KOW.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ XpaHeHve noawMNHMKOB

HaHeceHne HoBoOro 3awut-
HOro Criosi CmMasku MpPOM3BOAST
NOrpPY>XEHNEM MOALLMMHUKOB B
BaHHY C WHIMOGMPOBAHHBLIM
KOHCEpBaLUMOHHbLIM Macrnom
cocTaBa: Macno uHaycTpuarnb-
Hoe W1-20A TOCT 20799 u 2-4%
nHrnéntopa MCLA TY 6-02-834.
MoawwunHmkmn 2-3 pasa onyckaroT
B BaHHY Ha Kpl4YKax WM B
ceTyaTbiXx Kaccetax Ha 30-60
cek, mocre 4ero pawT macny
cTeYb.

YnakoBbIBatoT MNOALLMMHUKN B
NPOTMBOKOPPO3NOHHYIO Bymary
no NOCT 16295. NMpu ynakoBke
Henb3s KacaTbCsl NOALUUMHUKOB
pykamu Bo nsdexaHue 6bICTporo
NOSIBIIEHUS KOPPO3UN.

YoaneHune Kkoppo3uum cC
Hepabounx NOBEPXHOCTEN
NOALWWNNHUKOB TpaBfieHNEM
paccumTaHo TOMbKO And noa-
LUMMNHMKOB, BCE AeTanu KOTopbIX
M3roToBneHbl U3 ctanu. Npombl-
Tble MOALLMMHUKMA 0Be3xmpusa-
0T B pacTBOpe, COCTOSILLEM U3
10 r egkoro HaTtpa, 30 r kanbum-
HUPOBaHHOW codbl 1 1 N BoAbI

(tTemnepaTypa pacTtBopa 75-
95°C, Bblgepxka 5 MuUH), 3aTem
npomMmbiBaloT B ropsiyen (80-
90°C) npoTo4HOM Boge, nocne
yero mnorpyxawT B pacTBop,
coctoawmn n3 150 r xpomMoBoro
aHrmgpuga, 85 r dhoccopHom
KMCnoTbl M 1 N BoAbl (Temnepary-
pa pactBopa 80-90°C, Bblaep-
xka 25-60 muH). Mocne ygane-
HUA CregoB KOPPO3UWM NOALINM-
HWKN NPOMbIBAOT B MPOTOYHOMN
BOAEe M 3aTemM nogBeprawT
nepekoHcepBaLMn B Mopsiake,
OMNMCaHHOM BbILLE.

Ecnn ponyctumbli  Cpok

XpaHeHusi npeBbIEeH, Heobxo-
ONMO NpoOBOAUTL PEBU3UIO
NOALUUMHMKOB Ha OTCYTCTBME
cnefoB KOppo3vuM M nNpuroa-
HOCTb [ANnsa JalbHENWero
NCNONb30BaHKS.
CpoK XxpaHeHUs MOALLMMHUKOB C
3aWUTHBIMKM WwWanbamum un
OBYXCTOPOHHUMM  YNJIOTHEHUS-
MU OrpaHuYMBaeTCss CPOKOM
XpaHeHUs1 3aknagHoro cmMasou-
HOro matepwvana.
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anIMeHeHVIe noALnnHNKOB .

OCHOBHbI€ NPUUYUHBI MOHUXXEHHON
paboToCnocoOO6HOCTU NOALUMUMHUKOB

dakTopamMu, KoTOpble
BMNUSIOT Ha paboToCnoCOBHOCTL
NOALWMNHUKOB, SABNSATCS:
BENMYMHA Harpy3ku, Hanpasne-
HWe Harpysku (paguanbHas,
oceBasi, KOMOWHMpOBaHHas);
yacToTa BpalleHus; pasmep
nogwunHuka; pabodvas cpepa
(TemnepaTtypa, 3arpsi3HeHus);
cmasblBaHve (Tun 1 MeToa); Tun
M COCTOSHUE YNMNOTHEHWUN;
BblBEpPKa BarnoB; TexXHONorus
MOHTa)a M AeMOHTaxa; nocaa-
KM Ha Ban u B KOpPMNyC; TOYHOCTb
BpaweHus. Te xe dakTopsbl
cnegyeTt paccmartpuBatb, korga
cTOMT npobnema HanWTM w
YCTPaHUTb MPUYMHBI Hencnpas-
HOCTMW.

B nepByto odepenb cnegyet
paccMaTpuBaTb BOMpPOCHI
cMmasblBaHus. [lockonbky
OOCTYMHbIMU  SIBNSAOTCA  MHO-
KECTBO CMas04HbIX MaTtepua-
noB, NOCTOSbKY M YacTo Npouc-
XOLAT OLLUMOKM NX HEMPaBUITbHO-
ro NPUMEHEHUS.

HecoBMecTuMble CMa30u4-
Hble MaTepuanbl SABMASAKTCS
(haKToOpoM AN MHOTMX Cly4aes
paspyweHui MNOALWNMHUKOB.
Y1066l u3bexaTb npobnemsbl
MCMNONb30BaHNsA OWNBOYHOro
CMa304HOro maTepuana,
HeobxoAMMO MCNonb30BaTh Kak
TWMN, Tak U KONMYEeCTBO CMa304-
HOro MaTtepuana, KoTopble
npegnucaHbl  MHCTPYKUMEN MO
aKkcnnyataumm ob6opyaoBaHUS.
OTn pekomeHZauMm MPUMEHS-

IOTCS1 HE TOMbKO ANs nnacTuy-
HbIX, HO TaKke W ANA XUOKMX
CMa304HbIX MaTepuarsnos.

Mpun koNMyecTBe CMa3o4HOro
mMaTtepuana Huxe YCTaHOBIEH-
HOW HOPMbl MOSABNSAETCA PUCK
KOHTaKTa mMeTanna no mertanny,
a npu BbilWe YCTAHOBMNEHHOW
HOPMbI (Ype3MepHoe NpoTanku-
BaHMe CMa304HOro matepuana B
MONOCTMN NOALUMMHNKA) yBENNYU-
BalOTC MOTEPU Ha TPEHME U
TennoBblAeneHne.

Kpome KOHTpoOnsi ypoBHS
XMOKOrO CMa3o4yHOro marepua-
na HeobxoguMMo Takke npose-
PSiTb MCNPaBHOCTb YNIIOTHEHWI
noawnnHUKoro ysna. lloBpex-
OEHHblIEe YMNMOTHEHMUA 4acTo
[alwT yTeyky CMas304yHOro
mMaTtepuana, 4To NpPUMBOAMT B
pesynbraTe K NpeXxaeBpeMeHHo-
MYy W3HOCY M HeobXoAMMOCTM
3aMeHbl NOALUMIMHUKA.

[oBOMBHO 4acTo NPUYMHON
CHVXXEHMSA  3KCMITyaTaunoHHbIX
CBOWICTB CMa304HOro Matepua-
na sBNSATCA 3arpA3HeHUs.
[psi3b, NECYMHKM 1 BOOA SABNSAOT-
cs Hambornee pacnpocTpaHeH-
HbIMK 3arpssHeHnsimu. Kncnota
n [pyrue koppogupytowme
BelLleCcTBa MOTyT pas3xuKaTtb
MacrieHylo MIeHKy, yMeHbluas
BA3KOCTb, KOppogupoBaTb
NMOBEPXHOCTU MNOALWUNNHKKA,
paspyllas MacrneHyl MIeHkKy,
Bbl3blBaTb 3p0O3UIO, CO34aBas
MHOXeCcTBO abpa3uBHBbIX
yacTumu.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

Haunyywen npenoctopox-
HOCTbIO OT 3arpsA3HeHn 9BNAeT-
Cs1 YMCTas U cyxasi oKpy»KatoLas
cpepa. Ecnu ycnosus pabotbl
He obecnedeHbl TakOW Cpenowu,
HeobOxooMMO npefycMOTpeTb
NpMMeHeHne MOALWMUMHUKOB C
YMOTHEHUAMMW UINN 3aLLUUTHBIMA
wanbamn. Kpome TOro, ecnu
BMaXXHOCTb SBNsieTca npobne-
MOW, HeobxoaMmo npenycMoT-
peTb MPMMEHEHWE CMa304HOro
matepuana C XOpoLInM UHIMbu-
TOPOM KOPPO3UN.

BrnvsgHne nnoxux ycnosumn
oKpyXatwen cpegbl MHOrAa
MOXHO yMeHbWUTbL Oonee
YacToOM 3aMEeHON CMa304YHOro
MaTepuana. 3TO peLleHue,
ofoHako, ycyrybnseTr puck
cMas3blBaHUA MaTepuanom
BblLLE€ YCTAHOBIIEHHOW HOPMbI.
HeobxooMmo cBOEBpEMEHHO
BbIMOMHATE aHanM3 CMa3o4yHoro
mMatepuana, KOTopblii MO3BONUT
onpefenuTb ypoOBEHb KOHLIEH-
Tpauum TBepAbIX YacTuu, KX
MaTepuan v UCTOYHKK.

Opyro n3 Hambonee yacTto
BCTpeYawLWmMXca NpPUYUH
npexaeBpeMeHHOro Bbixoaa
NOALUMMHUKOB U3 CTPOS ABNSET-
Csl Mepekoc Mexay Banom u
OTBEPCTUEM KOpnyca, Ha
KOTOpble YCTaHOBMEH MOALIMM-
HUK. YpesamepHoe yrnosoe
CMelleHne ocen pgetanemn
Bbl3blBAaeT 3Ha4YUTeNbHOE
nopbilweHne Bubpauyum wu
Harpysku.

B cnydyae npuMeHeHus
PEMEHHbIX Nepeaay nepesarsix-
Ka peMHel Takke MNpuBOOUT K
YIITOBOMY CMELWEHU OcCeNn

‘ OcHoBHble MPUYNHbI MOHMXXEHHON paGOTOCI'IOCOGHOCTM noALnnHNKOB

petanen. [lo atonm npuunHe
HaTsXXeHMe peMHen [LOJIKHO
ObITb CBEOEHO K MUHUMYMY [0
TakoW BENUYMHBI, NPU KOTOPOWN
He npoucxoguna 6el Nnpobykcos-
Ka pemHs.

PerynupoBka TOHKMMMU
npoknagkamy kopnyca nogLmn-
HWKOBOTO Yy3na no3BonseTr
UCNpaBuUTb YINOBOE CMELLEHME
ocewn getanen.

OTKNOHEeHUs1 reomeTpuyec-
KoM (bopmMbl OTBEPCTUS Kopryca
cywectBeHHbIM obpas3om
BMMSIOT HA BENMMYMHY Harpy3Kku 1
M3HOC noawwunHuka. JITa
npobrnema nposiBNsieTcs u B
cny4vae, Korga Kopnyc MOHTUPY-
€TCs1 Ha HEMMOCKOM OCHOBAHWMN.
HennockoCcTHOCTb NOBEPXHOCTU
OCHOBaHUsl, B CBOW oOYepenb,
OTpaXaeTcd Ha OBasnbHOCTHU
oTBepcTusa kopnyca. Ecnu
0BarnbHOCTb OTBEPCTUS Kopryca
BbiLLlEe A0MYCTUMON HeoBxoaMmMo
NpPOBEPUTE MOHTaXHbIE MOBEep-
XHOCTU W OTperynupoBaTtb UX
HabopoM TOHKMX MPOKNadoK 4O
YCTaHOBKM HOBOTO NOALLMMHUKA.

HecoMHeHHO, B NogLwnnHnke
Heob6X0AMM MUHUMAIbHbIN
3a30p, KOTOPbI KOMMNEeHCMpoBan
Obl TEpPMUYECKOE pacLUMpeHne
Jetanen nogwwunHuka. Ecnu
BENMYMHA BHYTPEHHEro 3a3opa
He JocTaTodHa Ansi KOMMeHca-
LM TEPMUYECKOTO pacLUMpeHus
petanen nogwunHuka, TO
MOCTENEHHO CO3JaeTcs 4pes-
MepHOe TennoBbligeneHune.
TemnepaTypa BO3OeNCTBYET Ha
BSI3KOCTb CMA304HOro Marepua-
na, yxyawas ero CBOWCTBQ,
nmbo, 4YTO XyXe, BHelHee
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TpEeHUe CTaHOBUTCS HACTOMbKO
fonbWwKM, 4YTO MNOAQWMUMHUK
3aKNMHMBAET.

HoBbI MOAWMNHUK OOMKEH
ObITb MO rpynne BHYTPEHHEro
3a3opa TakMM Xe, Kak U ToT ,
KOTOpbIA OblN  yCTaHOBNEH B
obopynoBaHUM UM3Ha4YanbHO.
MNocagkn c HaTarom Ha Ban
HEenocpeaCcTBEHHO BINUSAKOT Ha
yMeHbLleHNEe BHYTPEHHEro
3a3opa noawunHuka. Ecnnu
NOALUMMHMK YCTAHOBMEH Ha Ban
C 4Ype3MepHblIM HaTAroMm,
BHYTPEHHMUI 3a30p MOXET ObITb
MOMHOCTbIO BbiOpaH A0 Havana
paboTbl NOALUMMHUKOBOIO y3na.

Cxema yCTaHOBKM noOALIMUM-
HWKOB OOBLIYHO COCTOUT U3
nnasatowen 1 PUKCMpPoOBaHHON
onop. Ecnu nogwmnuuk nnasa-
toLLiert onopbl He oTpabaTtbiBaeT
COOTBETCTBYIOLLEE YANIMHEHNE
Bara, TO pe3ynsLratoMm MoryT
ObITb AOMOMHUTENBHbLIE OCEBbLIE
Harpy3km W, Kak crnegcreue,
noBblleHHas pabovas Temne-
paTtypa no4LMNHUKOBOTO y3ra.

CnocoBHoCTH BOCMPUHUMATb
KOMOWHNPOBAHHbIE Harpyaku
pasnuuHbl ONs  Kaxgoro Tuna
NOALIMMHNKA M MOTYT Takxe
3aBMCETb OT YaCTOThl BpaLLEeHUs
Barnau meToaa CMasku.

HebpexxHoe oTHOLIEeHME Mpu
MOHTaXe K BCTPOEHHbLIM YMoT-
HEHMSIM WM 3alUWTHBIM Larbam
NOALUMMHUKOB MOXET MPUBECTM
K ux nopexaeHuto. [oBpex-
AEHHble YMNIOTHEHMST U 3alUunT-
Hble wWanbbl MOryT co3gaBaTb
nomMexu npu BpalleHun cenapa-
TOpa UNM TeN KavyeHus NoALunm-
HMKa, MO3BOMNASA 3arpsA3HeHVsM

anIMeHeHVIe noALnnHNKOB .

NPOHUKaTb BHYTPb NOALUMMHUKA.
Ytobbl npegoTBpaTUTL paspy-
LeHWe YNnoTHeHWU, Heobxoau-
MO crefoBaTb NPeAnUMCaHHbIM
TEXHOMOTMSIM MOHTaxa npu
YCTaHOBKE 3aKpbITbiX MOALINI-
HUKOB.

[ns 6onblWMHCTBA NpUMEHe-
HWIA Ban BpaLlaeTcsi, B TO BpEMS
KaKk Kopnyc noAaWnMnHUKOBOIO
y3na SBMASETCS HEeMnOOBVXHbIM.
BHyTpeHHee KonbLo NOALIMNMIHK-
Ka MMeeT MocagKy C HaTArom Ha
Bany, a Hapy>Hoe KonbLo nveet
cBobOOAHYO NOCaaKy.

Mocaaka c HaTarom obpasyeT
COMpSKEHUE Mexay NoawunnHu-
KOM M1 BaroMm Takmm obpasom,
4YTO OHM paboTalT Kak efguHoe
uenoe. Ycunusa cuenneHns npu
nocagke C HaTaroM 3aBUCAT OT
BENMWYMHbl HaTdra, nnowagm
conpsiraeMon MOBEPXHOCTU U
BENUYMHbI TPEeHUss mexagy
CONPSPKEHHBIMMW AETANSAMU.

Ban, Ha KoTopbIn ycTaHaBnu-
BaeTCcs MOALUUMHUK, [OOJIKEH
OblTb M3roTOBMEH B COOTBE-
TCTBUU C YCTAHOBIIEHHbIMU
TpeboBaHUAMN MO TOYHOCTU
dopmbl 1 pasmepos. YBenuye-
HVMe pa3MepoB Basa NpUMBOOUT K
YMEHbLWEHNIO BHYTPEHHETO
3a3opa B noglwmnHuke. Ecnm xe
Ban MMeeT pasMepbl HUXe
YCTaHOBIEHHbIX, TO NOALUNMHMK
npockanb3biBaeT Ha Bany,
pa3BuBas M3HOC Bana u oTBep-
cTua noawwunHuka. lpu atom
conyTCTBylLWME TpeHue u
TennoBblgeneHne noBbIWaT
Temnepartypy y3na, obpasyoTcs
YacTuULbl 3arpsi3HEHNI.

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

OcnabneHne B nocagke B
cryyae yCTaHOBKM MOALUMMNHMKA
Ha 3aKpenUTENbHYIO BTYIKY MIK
Ha KOHWYecKyl LWelKy Bana
MOXET YyKa3blBaTb Ha TO, 4TO
NOALMMHUK OblfT CMOHTMPOBAH
HenpasunbHO. He gonyckaetcs
NMPOM3BONbHBIM o6Gpasom
nepeHanparatb BHYTpeHHee
KonbLo noAwunHuka. Ecnn Ban
obpaboTtaH rpy6o, To Heobxoau-
MO €ero OTpecTaBpupoBaTb B
COOTBETCTBUM C YCTaHOBIEHHbI-
MU TpeboBaHNSAMM MO TOYHOCTH.

OnuncaHHble Bbile MPUYUHBI
NOHWXeHHon paboTocnocob-
HOCTW MOALUMMHUKOB SABMSIOTCS
Hambonee pacnpoCTpaHEeHHbI-
Mu. Ho cyllectByeT 3HaunTesnb-
HOE MHOXEeCTBO APYruX NPUYnH,
n3-3a KOTOpbIX yXyAllaeTcs
paboTocnocobHOCTL NOALLMMHN-
KOB.

‘ OcHoBHble MPUYNHbI MOHMXXEHHON paGOTOCI'IOCOGHOCTM noALnnHNKOB

ABTOMaTN3NpPOBaHHbIE
CMCTEMbl MOHWUTOPUWHra (nepuo-
ONYEeCKOoro KOHTpons), AnarHoc-
TUKM W NPOrHo3a COCTOSAHMSA
MaLLMH No mx Bubpauun obner-
YaloT npoBedeHne ANarHOCTUKK
NOALWMNHUKOBBLIX Y3MOB MU
NO3BOMAKT NepenTu OoT WuX
06CrnyXMBaHMSA NO pernameHTy K
06CNyXMBaHUIO M PEMOHTY Mo
¢raKkTU4eCKOMY COCTOSHUIO.

CucteMbl MOHWUTOPWUHra U
AnarHocTukm obecnedunsatroT
BbICOKYI0 CTeneHb [OCTOBep-
HOCTW AnarHosa 1 NporHosa, He
TpebyoT OT onepartopa cneuu-
anbHOW NOAroTOBKW, 3HAYUTENb-
HO CHWKaIOT NPOM3BOACTBEHHbIE
pacxofbl 3a CYET COKpalleHus
HepernameHTMPOBAHHbBIX
npocToeB 060pya0BaHNUS.
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. MoALmnHmnKmM LlapuKOBbI€ pagunanbHble

lWapukoBble paguanbHble
NOALIMMHUKM NpedHa3HadYeHbl 4ns
BOCNPUSTUSA paguanbHbIX Harpy-
30K, HO MOryT BOCMpPUHUMATL U
OCeBble Harpy3ku B AByX Hanpasrie-
HUSIX, OCOBEHHO NPY YBEMNUYEHHbIX
paguanbHbIX 3a3opax. 3aBogoMm
BbIMyCKaKTCA MOALUMMHUKN KaK C
HOpManbHOM rpynnon (psAgom)
3a30pa, Tak U C YMEHbLUEHHbIMU 1
yBENMYEHHbIMI 3a30pamu.

PagwanbHble wapukoBblie
NOALUMMHUKN OUKCUPYIOT NOSoxXe-
HMe Bara OTHOCUTENbHO Kopryca B
OBYX OCeBbIX HanpasneHusx. Ons
YMpPOLLEHMST OCEBOr0 KpenmeHusi
NOAWWMHUKA  MOTYT W3roTaBnu-
BaTbCHA C KOMbLEBOW KaHaBKOW Ha
Hapy>XHOM KorbLe.

Mepekoc konewl noAwwMnHMKa
MOXeT BbI3BaTb MECTHYI nepe-
rPy3Ky LWapWKoB U LOPOXKKK
KayeHus, a TakKe YBENUYNTb LLUYM U1
Bubpauunto. [lMoatomy cnepyet
CTpeMUTbCS, 4YTOObI Benu4uHa
nepekoca Oblna MWHWManNbHON.
[onyckaembli yrosn nepekoca ocem
BHYTPEHHErO M HapyXHOro Korevy,
NOALUMMHUKOB 3aBUCUT OT pagu-
anbHOro 3asopa, pas3meposB
BHYTPEHHEN KOHCTPYKLMN NOALLINM-
HWKa, Harpyskym Ha MO4LMMHUK.
Jdonyckaembln yron B3auMHOIo
aKcnnyaTauMoHHOro nepekoca
Korew, LapuKoBOro MOALIMIHMKA
npv paguanbHOM HarpyXeHum
cocTaBnsetr npu pagnanbHOM
3a30pe HopmarnbHOro psga go 6/,
npw paguarnbHOM 3a3ope no 7 pagy
- Ao 8', npu pagnanbHoOM 3a3ope no
8psagy-po10'.

WapukoBble pagvanbHble
NOALUMMHUKN UMEKOT HEPA3bEMHYHO
KOHCTpyKUuMto. BeinyckatoTca co
CTanbHbLIM WTaMMNOBaAHHbIM
cenapaTtopoMm, cenapaTopoMm U3
CTEKMNOHAaMNONIHEHHOIo nonuvaMmunaa
6,6 1 M3roTOBMEHHbLIM N3 NATYHM.

NMoMnMMO OCHOBHOIFO UCMOMHe-
HUS, N3rOTaBNUBAOTCSA MNOALLMMHU-
KM C KaHaBKOW ANs BBOAA LLAPUKOB,
¢ 6OpTOM Ha HapyXHOM KorbLie, CO
cpepuryecKon HapyXHOW OMnopHOWn
NMOBEPXHOCTbLIO, C OOHOW U OBYMS
3aWunTHbIMKU Wwanbamn, nubo
KOHTaKTHbIMW YNOTHEHUAMU, a
TakKe 3arnoriHeHHbIe KOHCUCTEH-
THOM cmaskon. B aTom cnyvae
NOALWWNMNHUKN KOMMITEKTYHTCS
3alWMUTHBIMKU MeTannnyecknmm
wanbamn, obpasywwmmn c
BOpPTMKOM BHYTPEHHEero KonbLa
YyNNOTHEHNE NabUPUHTHOMO TUNA;
UIn C ABYMS1 pE3MHOAPMUPOBAHHbI-
MW YNMAOTHEHUAMMU, KOTOpbIE,
KOHTAKTUPYA C BHYTPEHHUM
KOMbLIOM, YOEPXMBAKOT CMasKy u
NpenaTCcTBYKT nonagaHuto
WHOPOAHbIX YaCTUL, B NOALUNMHUK.

€3 mMPZ




PacuyeT anHammnyeckon aksuBa-
NEHTHOW Harpy3kyv Ha NOALUMMHUK
Npon3BoOANTCS MO ypaBHEHUAM (7)
n (8), .e. P=FXVK K, npu F_/F <e
n P=(XVF+YF,)K K, npu F.[F>e.
Bbibop koaddpuumeHtor X un Y
NpOn3BOANTCS C YY4ETOM OTHOLLE-
Hua F/C,,.

Tabnuupl noawmnHmkos @

[ns NoALWMNHUKOB, MOHTUpPYe-
MbIX C OObIYHBIMM MOCadkaMu Ha
Ban (ot J6 go n6) n B kopnyce (J7)c
BENIMYMHOW pagmanbHoro 3asopa
no HopmanbHon rpynne (psay),
3HadyeHne koadpdpuumeHtos X n'Y
NPUHUMatOTCA Mo Tabnuuam.

Koachpmumentsl X 1 Y ANng WapUKOBbLIX paguanbHbIX NOAWMMNHUKOB

Fa/Fr <e FaIFr>e
FaICor e
X Y X Y

0,014 0,19 1 0 0,56 2,30
0,028 0,22 1 0 0,56 1,99
0,056 0,26 1 0 0,56 1,71
0,084 0,28 1 0 0,56 1,55
0,110 0,30 1 0 0,56 1,45
0,170 0,34 1 0 0,56 1,31
0,280 0,38 1 0 0,56 1,15
0,420 0,42 1 0 0,56 1,04
0,560 0,44 1 0 0,56 1,00

MpumeyaHwme: T.k. 3HayeHne Cor, Ha cTagum BbibOpa NOALUMMHUKA €Lle HEM3BECTHO, ero
cnepnyeTt BblbpaTh NPeABapUTENbHO Y MOCHEeayoLWNA YTOHYEHHBIA pacyeT NoALNIHUKA
MPON3BECTUN NOCIIE OKOHYATENbHOro Bbibopa NOALLUMHMKA.

Pacuyer cratnyeckon akBuBa-
NEHTHOW Harpysky Ha NOALUMMHUK
NpoM3BOANTCA MO ypaBHeHMto (14),
npudyem X, = 0,6, Y, = 0,5, Te.
ypaBHeHMe nNpuHUMaeT BUA:
P,=0,6F +0,5F..

Ecnn npu pacyete okaxeTtcs,
yto P, < F, TO npuHumaetcsa
P, = F,. Jonyckaemble OTKNOHEHNSA
Ha pa3mepbl U BueHns NpuBeaeHbI
B Tabnuuax.

P MaccuBHbI cenapaTop 13 CTEKINOHAaMNOMHEHHOro nonvamMuaa

M MaccuBHbIV cenapaTop U3 naTyHu
KaHaBka nog ynopHoe KorbL0o Ha Hapy»KHOWM MOBEPXHOCTN HAPYKHO-
ro konbua

z 3awmTHasd warba c 0ogHOM CTOPOHbI MOALLMIHMKA

2Z 3awmTHble Wwanbbl c 06enx CTOPOH NOALNMHMKA

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

‘ [MoaLwmnHmnKmM LLIapnKoBble paguarnbHbie

RS1

2RS$1

P6
P5

C1
C2
C3
C4
C5

P63

YNnoTHeHWe U3 CUHTETUYECKOTO Kay4yKa, apMUPOBaHHOE CTallbHbIM
NUCTOM, C OLHOV CTOPOHbI NOALLMIMHUKA

YNNOTHEHUS U3 CUMHTETUYECKOro Kay4yyka, apMUpOBaHHbIE CTarb-
HbIM NIUCTOM, C 06enX CTOPOH NOALIMMHMKA

ToyHocTb Mo 6 knaccy MCO
TouHocTb no 5 knaccy NCO

3a30p B noALMNHUKE MeHbLue C2
3a30p B NOALLUMHUKE MEHbLLE HOpMarbHOro
3a30p B NoALMNHUKE OOrbLLEe HOPMAITbHOro
3a3op B noaLLmMnHuke donblue C3
3asop B noaLumnHuke donbLue C4

KomburHupoBaHHOe 0603Ha4YeHne TO4HOCTU K 3a3opa (C B 0603Have-
HWUW onyckaeTcs)
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lModwunHuku wapukoeble paduasibHble 0OHOPSIOHbIE

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cmaska)
d D B C C, Mract.  kuakas rocrt mn3 d d, D, T
MM KH 06/MUH - KT MM
12 32 10 68 31 22000 28000 201AE 6201P 0,035 12 182 26,2 0,6
15 35 1 78 37 19000 24000 202AE 6202P 0,039 15 21,2 292 0,6
17 40 12 96 47 17000 20000 203AE 6203P 0,059 17 239 333 0,6
20 47 14 12,7 6,2 15000 18000 204 6204 0,108 20 283 395 1,0
52 15 16,0 7,8 13000 16000 304K 6304 0,148 30,3 41,7 11
25 52 15 140 7,0 12000 15000 205A 6205 0,129 25 333 442 10
62 17 225 114 11000 14000 305A 6305 0,230 36,6 504 11
30 62 16 19,5 10,0 10000 13000 206A 6206 0,202 30 40,3 51,7 1,0
72 19 281 14,8 9000 11000 306A 6306 0,350 446 594 11
35 55 10 10,3 56 11000 14000 1000907E 61907P 0,073 35 412 492 06
72 17 255 153 9000 11000 207AE 6207P 0,252 46,9 60,2 11
80 21 334 175 8500 10000 307A 6307 0,447 489 66,1 15
40 80 18 30,7 19,0 8500 10000 208A 6208 0,357 40 524 676 11
90 23 41,0 240 7500 9000 308A 6308 0,635 565 745 15
45 85 19 32,7 20,5 8000 9500 209A 6209 0,406 45 569 731 11
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0000 1000900

lModwunHuku wapukoeble paduasibHble 0OHOPSIOHbIE

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cmaska)
d D B C G nract.  Xwakas rocTt Mn3 d d, D, .
MM KH 06/MUH - KT MM
50 80 16 20,6 121 8500 10000 110A 6010 0,260 50 59,7 70,6 1,0
90 20 351 23,2 7000 8500 210A 6210 0,454 618 779 11
10 27 61,8 38,0 6000 7000 310A 6310 1,060 68,7 914 20
110 27 61,8 38,0 6000 7000 310AK 6310 0,982 674 953 20
130 31 87,1 521 5300 6300 410A 6410 1,910 772 106,8 2,1
55 100 21 436 250 6300 78500 211A 6211 0,597 55 68,0 885 1,5
60 110 22 524 36,0 6000 7000 212A 6212 0,771 60 743 975 15
130 31 81,9 486 5000 6000 312A 6312 1,700 81,5 108,0 211
65 120 23 559 405 5300 6300 213 6213 0,995 65 825 1025 15
70 150 35 104,163,5 4500 5300 314AK 6314 2,530 70 93,3 130,6 2.1
180 42 135,7 95,7 3800 4500 414A 6414 4,720 108,0 148,0 3,0
75 115 20 40,0 33,0 5600 6700 115A 6015 0,614 75 86,8 1029 11
85 150 28 83,3 533 4300 5000 217A 6217 1,800 85 106,1 129.0 2,0
105 145 20 464 448 4300 5000 1000921AE 61921P 0,790 105 117,2 1326 11
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lModwunHuku wapukosbie paduasibHblie 00OHOPSIOHbIE
C KaHaeKol Ha Hapy)XXHOM KoJlbue

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacroTta
BpaLLeHus
OVH.  cTat. (cmazska)
d D B © C, nnact. xwgkas rocTt M3 d d, D, D, a b [
MM KH 06/MVH - KT MM
25 62 17 225 114 11000 14000 50305A 6305N 0,230 25 36,6 52,7 5961 328 19 1,1
30 62 16 19,5 10 10000 13000 50206A 6206N 0,200 30 40,3 51,70 59,61 328 1,9 1
72 19 281 14,8 9000 11000 50306A 6306N 0,350 446 594 6881 328 19 1,1
35 72 17 255 153 9000 11000 50207AE 6207NP 0,284 35 46,9 60,20 68,81 328 1,9 1,1
40 90 23 41 24 7500 9000 50308A 6308N 0,630 40 56,5 74,50 86,79 3,28 27 1,5
50 80 16 20,6 121 8500 10000 50110A 6010N 0,260 50 59,7 70,60 76,81 2,49 19 1
110 27 61,8 38 6000 7000 50310A 6310N 0,986 68,7 91,40 106,813,228 27 2
130 31 87,1 521 5300 6300 50410A 6410N 1,880 77,2 106,80 125,224,06 3,4 2,1
65 120 23 57,2 34,2 5300 6300 50213 6213N 0,961 65 82,5 102,50 115,214,06 31 1,5
70 150 35 104,163,5 4500 5300 50314AK 6314N 2,500 70 93,3 130,60 145,24 4,9 3,1 2,1
180 42 135,7 95,7 3800 4500 50414A 6414N 4,680 108 148,00 173,665,69 3,5 3
75 115 20 40 33 5600 6700 50115A 6015N 0,610 75 86,8 102,90 111,81 2,87 2,7 11

f—N
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Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM LLIapnKoBble paguarnbHbie
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60000

lModwunHuku wapukosbie paduasibHblie 00OHOPSIOHbIE
¢ 00HOU 3awumHou watiéol

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cmazska)

d D B C G nract.  Xwakas rocTt Mn3 d d, D, d, D, [y
MM KH 06/MUH - KT MM
12 32 10 6,8 31 22000 60201AE 6201-ZP 0,035 12 182 26,2 16,1 27,80 0,6
15 35 1 78 37 19000 60202AE 6202-ZP 0,038 15 212 292 185 3110 0,6
17 40 12 96 47 17000 60203AE 6203-ZP 0,061 17 239 333 216 3550 0,6
20 47 14 12,7 6,2 15000 60204 6204-Z 0,107 20 283 395 259 4215 1,0

52 15 16,0 7,8 13000 60304K 6304-Z 0,141 30,3 41,7 27,7 4500 1,1
50 90 20 351 232 7000 60210A 6210-Z 0,441 50 618 779 580 8280 11

10 27 61,8 38,0 6000 60310A 6310-Z 1,080 68,7 914 620 99,00 20
70 150 35 104,163,5 4500 60314AK 6314-Z 2,330 70 93,3 131,0 87,0 13500 2,0

f—N
176> MUHCKUMW NOOWMUNHUKOBBLIN 3ABON & MPZ @




lModwunHuku wapukoeble paduasibHble 0OHOPSIOHbLIE

80000

¢ d8yMs1 3aujUuMmHbIMU watibamu

Tabnuupl noawmnHmkos @

. MoaLmnHMKmM LLIaPUKOBbIE paaunanbHble

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pasmepbl HOCTb yacTora
BpaLLeHus

OVH.  cTat (cma3ka)
d D B C G nract.  Xwakas rocTt Mn3 d d, D, [
MM KH 06/MUH - KT MM
15 35 1 78 37 19000 80202AE 6202-2ZP 0,038 15 19,2 31,50 0,6
17 40 12 96 47 17000 80203AE 6203-2ZP 0,061 17 216 3550 0,6
20 47 14 12,7 6,2 10000 80204 6204-2Z 0,107 20 259 4215 1,0
25 62 17 225 114 11000 80305A 6305-2Z 0,230 25 32,7 5480 1,1
30 62 16 195 10,0 10000 80206A 6206-2Z 0,201 30 372 5580 1,0
65 120 23 572 34,2 5300 80213 6213-2Z 0,968 65 750 110,00 1,5
70 150 35 104,1635 4500 80314AK 6314-2Z 2,300 70 87,0 13500 2,1

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ
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Tabnuupl noawmnHmkos @

lModwunHuku wapukosbie paduasibHblie 00OHOPSIOHbIE
C KaHaeKol Ha Hapy>XHOM KoJibue U 00HOU 3auwjumHol walbol

. MoaLmnHMKmM LLIaPUKOBbIE paaunanbHble

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus

OVH.  cTat (cma3ka)
d D B C C, nnact.  xugkas rocTt Mn3 d d, D, d, D, D, a b i
MM KH 06/MUH - KT MM
60 110 22 524 36,0 6000 150212A 6212-ZN 0,733 60 743 975 688 102 106,81 3,28 2,7 1,5
65 120 23 572 342 5300 150213 6213-ZN 0,975 65 825 1025 750 110 115221 4,06 3,1 1,5

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




ModwunHuku wapukoeble paduasbHble 0OHOPSIOHbIE

1160000

c OdHocmopOHHUM yniiomHeHuem

Tabnuupl noawmnHmkos @

. MoaLmnHMKmM LLIaPUKOBbIE paaunanbHble

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus

OVH.  cTat (cma3ka)
d D B C G nract.  Xwakas rocTt Mn3 d d, D, d, D, i
MM KH 06/MUH - KT MM
20 52 18 16,0 7,8 9000 1160304K 0,171 20 303 41,7 269 444 11
25 62 21 225 114 7500 1160305A 0,284 25 36,6 504 32,7 548 1,1
30 72 19 281 148 6300 160306A 6306-RS1 0,340 30 446 594 410 625 1,1

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuupl noawmnHmkos @

550000

lModwunHuku wapukoebie paduasibHble 00OHOPSIOHbIe
C KaHaeKol Ha Hapy>XHOM KOJibye U OOHOCMOPOHHUM YMJIOMHeHUeM

. MoaLmnHMKmM LLIaPUKOBbIE paaunanbHble

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacroTta
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C C, nnact. xwgkas rocTt d d, D, d, D, D, a b =
MM KH 06/MuH - MM
40 90 23 41,0 24,0 5000 550308A 0,628 40 565 765 525 782 86,79 3,28 27 1,5

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM LLIapnKoBble paguarnbHbie

<—B—>
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lModwunHuku wapukosbie paduasibHblie 00OHOPSIOHbIE
¢ 08yCMOPOHHUM yrnyIoOmHeHuUem

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacroTta
BpaLLeHus
OVH.  cTat. (cmaska)
d D B C G nract.  Xwakas rocTt Mn3 d d, D, [
MM KH 06/MVH - KT MM
15 35 14 78 37 13000 180502AE 62202-2RS1P 0,054 15 18,5 31,10 0,6
20 47 14 12,7 6,2 15000 180204 6204-2RS1 0,108 20 259 4215 1,0
52 18 16,0 7,8 9000 1180304K 0,171 26,9 4440 11
25 52 15 140 7,0 9000 180205A 6205-2RS1 0,124 25 30,1 46,50 1,0
62 17 225 114 7500 180305A 6305-2RS1 0,217 32,7 54,80 11
62 21 225 114 7500 1180305A 0,284 32,7 54,80 11
30 62 16 19,5 10,0 7500 180206A 6206-2RS1 0,209 30 37,2 5580 1,0
72 19 281 148 6300 180306A 6306-2RS1 0,340 41,0 6250 1,1
78 28 281 148 6300 180706K 0,550 41,0 66,00 1.1
78 28 281 148 6300 180706KE 0,544 41,0 66,00 1,1
35 72 17 255 153 6300 180207AE 6207-2RS1P 0,258 35 43,3 62,90 1,1
40 80 23 30,7 19,0 5600 180508A 62208-2RS1 0,433 40 48,8 70,80 1,1
90 23 41,0 240 5000 180308A 6308-2RS1 0,659 525 7820 1,5
50 90 20 351 232 4800 180210A 6210-2RS1 0,435 50 576 81,20 11
65 120 23 572 342 3600 180213 6213-2RS1 1,000 65 78,5 1053015
——\ . . ——\
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Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM LLIaPUKOBbIE paaunanbHble

580000 580000K

lModwunHuku wapukoebie paduasibHble 0OHOPsSIOHbIE
c 98yCMOPOHHUM YMJIOMHEeHUeM U cghepuvecKoli MoeepxHOCMbHO
Hapy»XHO20 KoJibya

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus

OVH.  cTat (cma3ka)
d D B C G nract.  Xwakas rocTt d d, D, [
MM KH 06/MUH - KT MM
40 80 23 324 20,0 5600 580508AK 0,399 40 488 70,8 0,6
55 100 21 436 250 4300 580211A 0,599 55 640 916 15

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM LLIaPUKOBbIE paaunanbHble

<—B—>

420000

lModwunHuku wapukoebie paduasibHble 0OHOPsSIOHbIe
c 08yCMOPOHHUM yNnyIOMHeHUeM, cghepuyvecKoli MoeepxHoCmuio
Hapy»XHOo20 KoJ/ibUa U wecmuzpaHHbIM omeepcmuem

OcHoBHble Mpysonoabem- MNpenenbHas O6o3HayeHne Macca Pa3mepbl
pa3mepbl HOCTb yactoTa
BpaLLeHus

[OVH. cTar. (cma3ka)
d D B C G nnact. Xuaokast rocTt d d, D, [
MM KH 06/MVH - KT MM
17,547 14177 12,7 62 10000 420303KE 0,114 175 253 422 1,0
24,6 52 15 140 7,0 2000 420205KE 0,124 246 301 465 1,0

N\ - ¥
190> MUHCKUMN NOOQWUNHUNKOBLIN 3ABO/ €3 MPZ 191>



Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM LLIaPUKOBbIE paaunanbHble

170000

lModwunHuk wapukoebll paduasnbHbIll 0OHOPSIOHbLIU
C KaHaeKol Ha Hapy)XHOM KoJlbue U KaHaekoll O5s1 egoda wapukoe

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C C, nnact.  xugkas rocTt Mn3 d d, D, D, a b I omin
MM KH 06/MUH - KT MM
70 150 35 110,595.2 3200 4500 1703141 314NM 3,150 70 97 1232 14524 49 31 21

N\ - ¥
192> MUHCKUMN NOOQWUNHUNKOBLIN 3ABO/ €3 MPZ 193>



Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM LLIaPUKOBbIE paaunanbHble

3080000

ModwunHuk wapukoebil paduanbHbili 0OHOPSIOHbLIU
¢ d8yMs1 3auumHbIMU walibamu, cneyuasbHbIl

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C C, nnact.  xugkas rocTt d d, D, D, a b I omin
MM kH 06/MUH - KT MM
6 28 14/18 52 2,1 1000 3080036E 0046 6 14 232 2700 25 2 05

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ
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Tabnuupl noawmnHmkos @

lModwunHuk wapukoeblll paduasnibHbIll 0OHOPSIOHLIU, crneyuasbHbIl

. MoaLmnHMKmM LLIaPUKOBbIE paaunanbHble

OCHOBHbIe Mpysonoabem-  [MpepensHas O603Ha4yeHne Macca Pa3mepbl
pa3mepbl HOCTb yacroTta
BpaLLeHus
OWH.  CTat. (cmaska)
d D B © Gy nnact. xXuakas rocTt d d, D, L I
MM KH 06/MVH - [ MM
25 80 21 335 183 8500 16000 260705AT 0,511 25 489 66,1 1.8 0,7

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuupl noawmnHmkos @
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198> MUHCKUN NOOWWUNHUKOBBLIA 3ABOL

@ MoawwnHMkM WapuKoBble pagnasbHble chepuyeckie

lWapukoBble paguanbHble
ctheprmyeckne NOQWMUMNHUKK
npegHasHayeHbl Ansi BOCMPUATMSA
paguanbHbix Harpysok. [onycka-
I0TCA 3HA4YMTENbHblE MNEepPEKOCHI
BHYTPEHHEro Korblla OTHOCUTESb-
HO HapyxHoro (2,5...3°), T.e.
SBNAOTCS CaMOyCTaHaBMMBaroLL M-
mucs. MMpuMeHsaTCca npe Hecooc-
HOCTU MOCaAOYHbIX MECT unM B
cnyyae npormba Bana nog Harpys-
Kown.

MI3 wusrotaBnvBaeT ABYXpsa-
Hble cdepunyeckne LWapUKOBbIE

NOALWMWMHUKN C MONMaMUgHbIM
cenapartopom. MNoALWmnnHMKM MoryT
ObITb BbINOMHEHbI C LUNNHAPUYEC-
KM UINN KOHUYECKMM OTBEPCTUEM.
KoHunueckoe oTBepcTne obecneyu-
BaeT BO3MOXHOCTb MOHTaxa Ha
rmagkve Banbl 6e3 3anneynkos
(coBMEeCTHO C 3aKkpenuTeribHOM
BTYITKOW).

PacueTt anHamuyeckon akBuBa-
MNEHTHOW Harpy3ku Ha MOALUMMHUK
NPOn3BOANTCA MO YpaBHEHUIO (7) 1
(8), a cTaTMyeckon aKBMBaNEHTHON
Harpysku no ypaBHeHuto (14).

Koadpdpumumentsi X, X,, Y, Y, AnA wapmKkoBbIX paguanbHbIX

cchepuyecKux ABYXPASHbIX NOALMMHUKOB

Fal(VFr)<e Fa/(VFr) > e
e
X Y X Y
1 0,42ctgd 0,65 0,65ctgd 1,5ctga
X,=1.0 Y,=0,44ctga
P MaccuBHbIV cenapaTop U3 CTEKNOHAMNOMHEHHOrO NonnamMunaa
E OnTMN3MpoBaHHas BHYTPEHHSAS KOHCTPYKLNS
K KoHunyeckoe oTBepcTue, KOHYCHOCTb 1:12
P6 TouHocTb no 6 knaccy MCO
P5 TouHocTb no 5 knaccy NCO
Cc1 3a30p B noALLMNHUKE MeHbLue C2
C2 3a30p B NOALLMMHUKE MEHbLLE HOPMasibHOro
C3 3a30p B noALLMNHUKe BorbLLe HOPMaribHOro
C4 3asop B noaLmnHuke donbiue C3
C5 3a3op B noaLumnHuke donbLue C4
P63 KombuHupoBaHHoe 0603Ha4YeHne To4HOCTU 1 3a3opa (C B 0603Have-
HMM OMyCKaeTcs)

€3 mMPZ
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lModwunHuku wapukoeble paduasbHble cghepuyeckue 08yxpsiOHbIe

1000

Tabnuupl noawmnHmkos @

@ [MoawwnHukK WapukoBble paananbHble chepuieckue

OCHOBHble Mpy3sonoabem- [MpepensHas O603HavYeHne Macca Pazmepbl
pa3mepbl HOCTb yactoTta
BpaLLeHus

OWH.  CcTat. (cmaska)
d D B C C, nnact. xvgkas rocT Mn3 d d, D, -
MM KH 06/MVH - Kr MM
7 22 7 1,85 0,59 30000 36000 1007KE 127P 0,015 7 126 16,7 03
8§ 22 7 1,85 0,59 30000 36000 1008KE 128P 0,014 8 126 16,7 0,3

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ



Tabnuubl noawmnHukos @ @ [MoawwnHukK WapukoBble paananbHble chepuieckue

111000

lModwunruku wapukoeble paduasibHble cghepudeckue 08yxpsiOHbIe
C KOHUYEeCKUM omeepcmuem

OCHOBHble Mpy3sonoabem- [MpepensHas O603HavYeHne Macca Pazmepbl
pa3mepbl HOCTb yactoTta
BpaLLeHus

OWH.  CcTat. (cmaska)
d D B C C, nnact. xvgkas rocT Mn3 d d, D, I
MM KH 06/MVH - Kr MM
45 85 19 22,0 10,0 7500 9000 111209E 1209EKP 0,435 45 57,8 72,103 1,1
50 90 20 229 11,0 7500 9000 111210E 1210EKP 0,497 50 62,8 77,002 1,1

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuupl noawmnHmkos @
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(204> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

. [MoaLwmnHmnKmM LIapUKOBbIE paananbHO-YNOPHbLIE

MopWwnnHukn  npegHa3HayeHbl
ONS BOCMpUATMS paguarnbHOn
oceBon Harpy3ok. OpHopsigHble
paavagbHO-yNOpHbIE MOALUMMHUKN
CMOCOGHBI BOCMPUMHUMATL OCEBYHO
HarpysKky Toflbko B O4HOM Harpas-
neHuun, noatomy Ana dukcauum
Bana B 00e CTOpOHbl KX, Kak
npaBuo, ycTaHaBnMBalT Mo ABa
Ha Ban wunu B onopy. berosble
OOPOXKM B 0DOMX KomMbL@X 3TOro
NMOALUMMHUKA BbINOSMIHEHbI TaK, YTO
obpasyeTcss yron KOHTakTa,
KOTOPbIN UMEET pasHble 3HAYEeHUS
B 3aBMCUMMOCTU OT KOHCTpyKummn. C
yBENIMYEHUEM yrra KOHTaKTa
BO3pacTaeT oceBasi rpy30MnogbeM-
HOCTb MOALUMMHKKA.

MopWwmWnHKKK yCcTaHaBNMBatoT B
y3en nonapHo no O-obpasHoin
cxeme (y3KMMU TopLaMu BHYTPEH-
HUX Komney Apyr K Aapyry), X-
obGpa3Hoi cxeme (WMPOKUMMU
TOopLUaMM BHYTPEHHMX Konew Apyr K
Opyry) v cxeme TaHAEM (LUMPOKUM U
Yy3KMM TOpUaMu Konew Apyr K
apyry). lpu komnnekToBaHuu
NOALIMMHUKOB Nno cxeme O NuHWM
YINOB KOHTaKTa nepecekawT
OCEBYI JIMHMIO MOALUMNHUKA B
TOYKax, paccTossHWE MexXAay
KoTopbiMK BorbLue, Yem MO cxeme
X. MNoatomy onopa, BbINOMHEHHas
no cxeme O, MMeEeT MOBbILLIEHHYIO
YKECTKOCTb 1 MOXET ObITb Harpyxe-
Ha OOMblWMM MOMEHTOM CWMbl B
oceBol nnockoctn. Cxema TaHAEM
NCMomnb3yeTca B y3nax CO 3Hauu-
TENbHbIMM OCEBbLIMU Harpyskamu,
Korga rpy3onogbeMHOCTV OOHOro
NOALUMMHUKA HEAOCTATOYHO.

PagvanbHo-ynopHble noAwumn-

HUKM YyBCTBUTENbBHbI K MEPEKOCY,
aKcnnyaTauuoHHas Befnu4YuHa
KOTOPOro MOXeT ObITb AonylieHa B
npegenax 3'30" ons nogLWWNHUKOB
C yrnamu KoHTakTa 26° n go 3' ans
NOALUMMHUKOB C Yrnamu KOHTaKTa
36°.

Mpun ycTaHoOBKe paguanbHo-
YMOPHbIX NOALUMMHUKOB CTPEMSATCS
paguvanbHbI  3a30p COXPaHUTb
MUHUMarbHbIM UM BblOpaTb ero
coBcem. B 3aBucumoctum oOT
TpeboBaHUM TOYHOCTU y3na
BpaLLEHMST U CXEMbl YCTAHOBKM
NogLWMMNHUKOB, TemMnepaTtypHbIX
BO3ENCTBMI Ha Banbl, NOALLNMHA-
KW MOryT ycTaHaBnuMBaTbCHa C
npeaBapuTerbHbIM HAaTAroM.

K HacTodwen rpynne nogwmn-
HUKOB OTHECEHbI TakXke NoaLINMNHK-
KM C YETbIPEXTOYEYHBIM KOHTAKTOM,
T.e. pagnanbHO-yrNopHbIE LLAPUKO-
Bble MNOALWUMHUKN Yy KOTOPbIX
OOPOXKM KayeHusi MMelT Takue
npocdpunu xenobos, KoTOpble
No3BONST BOCMPUHMMATb OCEBbIE
Harpy3ku B 000MX HanpaBneHusX.
3a cyeT pasbeMHOro BHyTPEHHEro
KonbLa B NOALUUMHUKMA NOMeLLaeT-
cq bornbluee KONMYeCcTBO LUAapUKOB,
B CBSI31 C YEM OHU MMET BbICOKYHO
rpy30onogbeEMHOCTb M 3aHUMatoT
Marno mecra.

@ MPZ




Pacuyetr gunHamuyeckon
3KBUBAIIEHTHOM HarpyskM Ha

Tabnuupl noawmnHmkos @

KoadpdunuymeHntol gns
pacyeTa 9KBUBaANEHTHOMN

. [MoaLwmnHmnKmM LIapuKOBbIE paananbHO-YNOPHLIE

NOALUMMHUK MPOU3BOANUTLCS MO Harpysku B 3aBUCYMOCTU OT yrra P MaccuBHbIV cenapaTop U3 CTeKINoHanNorIHEHHOo nonMamuaa
ypaBHeHuto (7) u (8), a ctatnyec- KOHTaKTa npuBeneHbl B Tabnu- M MaccuBHbIV cenapaTop U3 naTyHu
KOW 3KBMBANEHTHOWN Harpy3ku no ue.
ypaBHeHuto (14). A Yron koHTakTa 26°
B Yron koHTakTa 36°
KoadhduumeHTbI ANs WapUKOBbIX PaananbHO-yNOPHbIX NOALNMHUKOB P6 TouocTb no 6 knaccy MCO
P5 ToyHocTb Mo 5 knaccy ICO
Yron Fa/Fr <e FaIFr>e
KOHTaKTa e Xo Yo C1 3a3op B NoALLUMNHMKE MeHbLle C2
a X Y X Y C2 3a30p B MOALIMMHMKE MEHbLLIE HOPMaribHOro
[Nt OnHOPSOHBIX MOAWMIHAKOB C3 3a30p B NoALLMNHUKE OOrbLLIE HOPMaIibHOro
2 [om| 1 ] o [owm[om | ss | o G g e
36° 0,95 1 0 0,37 0,66 0,5 0,28
,U,l'lﬂ NOALUMMHIKOB C YETbIPEXTOYEYHBIM KOHTAKTOM, Napbl NOALLUMHUKOB UNK ABYXPAAHBIX P63 KOM6|/|H|/|pOBaHHoe 0603HaquV|e TOYHOCTU U 3a3opa (C B 0603Haqe_
26° 0,68 1 0,92 0,67 1,41 1 0,74 HWUW onycKaeTcst)
36° 0,95 1 0,66 0,60 1,07 1 0,56
[inst MHOTOPSAHbBIX MOALMMHUKOB
45° 1,34 1 0,47 0,54 0,81 1 0,44

Ecnu pBa pagunanbHO-
YNOPHbIX MOALWMWMHUKA CMOHTU-
poBaHbl Mo cxeme O u X Ha
KOHLIax Barna, KOTopbli BOCNpU-
HUMaeT Harpysky nocepeavHe,
TO BO3HMKaOLLEe OT Kaxaoro
noaownMnHUWKa pacnopHble
yCunnsi B3aMHO ypaBHOBELUM-
BatoTca. Ho ecnu paamanbHag
Harpyska Ha nepByto ornopy, rae
MOXET ObITb NPUMEHEH NOALLNM-
HUK OOonblINX pa3Mepos,
CyWecTBEHHO nMpeBbiwWaeT
pagnanbHyl Harpysky Ha
OPYrywo onopy, pacnopHoe
ycunue ot nepBoro nogLlnnHuKa
HeobX0AMMO yXKe y4nTbIBaTb Kak
OCEBYIK Harpysky Ha gpyrown
NOALLUMUMHUK.

[onyckaemble OTKMOHEHUS
Ha pa3mepbl 1 bueHnst Nnpeeae-
Hbl B TAbnuuax.

(206> MUHCKUA NOOIWMUNHUKOBLIA 3ABOA & Mpz 207>




Tabnuubl noawmnHukos @ @ [NoawwnHrKK WapuKoBble paananbHO-yNopHble

lModwunHuku wapukoeble paduasibHO-YNOpPHbIe 0OHOPSIOHbLIe
CO CKOCOM Ha Hapy)XHOM KoJibue

OCHOBHble lpysonogbem- [pepenbHas 0O603HavyeHne Macca Pa3wmepsbl! Yron KoHTaKTa
pa3mepbl HOCTb yactoTta
BpaLLeHus
OWH.  cTat. (cma3ka)

d D B C C, nnact.  xuakas rocTt mn3 d d, D, S 1
MM kH 06/MVH - KT MM rpagyc
17 40 12 11,1 61 15000 20000 46203AE 7203AP 0,07 17 239 357 06 03 26
20 47 14 140 83 12000 17000 46204E 7204AP 0,10 20 28,3 383 1,0 06 26
60 130 31 936 58,9 4300 5600 66312E 7312BP 1,71 60 815 106 21 11 36

130 31 100,0655 4300 5600 463121 7312AM 2,01 81,5 108,0 21 11 26

130 31 100,1 65,5 4300 5600 46312E 7312AP 1,72 81,5 108,0 21 11 26

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @3 MPZ




916000

Tabnuupl noawmnHmkos @

lModwunHuku wapukoeble paduasibHO-YNOpPHbIe 0OHOPSIOHbLIe

CO CbeMHbIMU KoJibUamu

@ [NoawwnHrKK WapuKoBble paananbHO-yNopHble

OCHOBHble Mpy3sonoabem- MMpepensHas 0O603Ha4YeHne Macca Pazmepbl Yron koHTakTa
pa3mepbl HOCTb YyactoTta
BpaLLeHus
OWH.  CcTat. (cmaska)
d D B C C, nnact. xvakas rocT d d, D, Mn  Tign @
MM KH 06/M1H - Kr MM rpagyc
20 62 17 145 96 9000 12000 916904E 0,21 20 41,0 40,0 1,0 06 45

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuubl noawmnHukos @ @ [NoawwnHrKK WapuKoBble paananbHO-yNopHble

<—B—>
<»B1

te

996000

lModwunHuku wapukoeble paduasibHO-YNOpPHbIe 0OHOPSIOHbLIe
6e3 sHympeHHe20 Kosbua

OCHOBHble Mpy3onoabem- MNpepenbHasn O603HayeHne Macca Pazmepbl Yron koHTakTa
pa3mepbl HOCTb yactoTa
BpaLleHus
OVH. ctat.  (cmaska)
d D B C C, nnacr. Xugkas rocT d D, B, M Tign @
MM kH 00/MVH - K MM rpagyc
40,1 56,5 9,692 9,7 7,8 9000 12000 996908E 0,06 401 540 7 1,0 05 45

@ MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ



Tabnuupl noawmnHmkos @

126000

lModwunHuku wapukoeble paduasibHO-YNOpPHbIe 0OHOPSIOHbLIe
C pa3beMHbIM 8HYMPEeHHUM KOJIbUOM U MpPexmo4yeYyHbIM KOHMaKmom

@ [NoawwnHrKK WapuKoBble paananbHO-yNopHble

OCHOBHble Mpy3onoabem- MNpepenbHasn O603HayeHne Macca Pazmepbl Yron koHTakTa
pa3mepbl HOCTb yactoTa
BpaLleHus
OVH. ctat.  (cmaska)
d D B C C, nnacr. Xugkas rocT d D, [ a
MM KH 06/MVH - Kr MM rpagyc
25 62 17 249 13,1 13000 16000 126805E1 0,25 25 37,5 50,9 1,0 26

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM LLIapUKOBbIE pafualnbHO-YNopHbIE

<—B—>

D, d,

— QO —»
\ =
O

176000
1176000

lModwunHuku wapukoeble paduasibHO-YNOpPHbIe 0OHOPSIOHbLIe
C pa3beMHbIM 8HYMPEHHUM KOJIbUOM U 4eMmbIPexmoYye4YHbIM KOHMaKmom

OCHOBHble Mpy3onoabem- MpepenbHas O603Ha4yeHne Macca Pazmepbl Yron koHTakTa
pa3mepbl HOCTb yactoTta
BpaLleHus

OVH. cTart. (cmaska)
d D B C C, nnacr. Xuakas roCcT Mn3 d d, D, ln O
MM kH 06/MVH - K MM rpagyc
110 200 38 250,0 264,99 3200 4000 17622211 QJ222M 5,76 110 1398 1734 21 26
120 200 38 2220 2490 2800 3400 11767241 4,82 120 146,5 1757 20 26
130 230 40 266,0 320,0 2800 3400 176226171 QJ226M 7,81 130 160,7 199,0 3,0 26
140 250 42(45)" 307,0 410,5 2600 3200 17622811 QJ228M 9,59 140 1759 216,1 30 26

* - lWWMpuHa cenapaTopa

216> MUHCKUMW NOOWMUNHUKOBBLIN 3ABON & MPZ @




156000

Tabnuupl noawmnHmkos @

lModwunHuku wapukoebie paduasibHO-YNopHbIe 08YXPsAOHbIe
C pasbeMHbIM 8 HYMPEHHUM KOJIbUOM

@ [NoawwnHrKK WapuKoBble paananbHO-yNopHble

OCHOBHble Mpy3onoabem- MpepenbHas O603Ha4yeHne Macca Pazmepbl Yron koHTakTa
pa3mepbl HOCTb yactoTta
BpaLleHus
OVH. cTart. (cmaska)
d D B C o nnacr. Xuakas rocT d d, D, D, a b [ [ a
MM kH 06/MVH - Kr MM rpagyc
20 50 20,6 21,3 14,2 8800 11000 156704E2 0,19 20 31,5 431 476 246 135 15 0,5 32,5

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuubl noawmnHukos @ @ [NoawwnHrKK WapuKoBble paananbHO-yNopHble

256000

lModwunHuku wapukoebie paduasibHO-YyNOpPHbIe 08yXPsIOHbIe
C pa3beMHbIM 8HYMPEHHUM KOJIbUOM U YMJIOMHeHUsIMU

OCHOBHble Mpy3onoabem- MpepenbHas O603Ha4yeHne Macca Pazmepbl Yron koHTakTa
pa3mepbl HOCTb yactoTta
BpaLleHus

OVH. cTart. (cmaska)
d D B C C, nnacr. Xuakas rocT d d, D, a
MM kH 06/MVH - K MM rpagyc
30 60 37,0 30,0 21,2 5600 256706E2 0,40 30 42,2 55,6 36,0
34 64 37,0 36,5 253 5600 256907E2 0,45 34 46,1 59,6 36,0
37 72 37,0 55,8 34,4 5600 256908E5 0,57 37 50,2 67,6 36,0

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ
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Tabnuupl noawmnHmkos @

@ [NoawwnHrKK WapuKoBble paananbHO-yNopHble

B
d D
d D
296700
106000 296700K
lModwunHuku wapuKkoebie padua.ano-ynoprle MHoaopﬂdele
OCHOBHble IpysonogbLem- MpepensHasn O6o03HaveHne Macca Yron KoHTakTa
pa3mepbl HOCTb yactoTta
BpaLleHus
OVH. cTart. (cmaska)
d D B L o nnacr. Xuokas roct a
MM kH 06/MVH - [G rpagdyc
14 45 75 185 18,9 16,6 1200 106901K 1,14 45
42 70 100 88,0 149,3 1500 296708 1,50 45
50 88 175 149,5 2655 1500 296710 4,30 45
88 306 172,0 290,0 1000 296710K 7,94 45
60 105 175 207,3 391,7 1200 296712 6,02 45

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuupl noawmnHmkos @
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(224> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

. [MoaLwmnHmnKmM LIApUKOBbIE YNOPHO-paanalbHbIE

llapnkoBble ynopHO-
pagvarnbHble NOAWWUMHUKA Npea-
Ha3HayeHbl ANS BOCAPUATUSA
3HaYMTENbHbIX OCEBbLIX U paguanb-
HbIX Harpy3okK.

M3 wnarotaBnuBaeT oaHopsia-
Hble YMOpPHO-paguarnbHble 3akpbl-
Thle MNOALUNIMHUKN, NPUMEHSAEMbIE B
NOABECKE JIErkoBbIX aBTOMOOUNEN,
a Takke LUMPOKYID ramMmy MHOro-
pPAOHBIX MNOAWMWMNHUKOB AnNs
OypOBOW TEXHUKM.

KoHCTpyKUnMa MHOropsaaHbIx
NOOWMWNHUKOB Ccepumn
128700,128700K nmeeT OOPOXKK
Ka4yeHUs1 Hapy>XHbIX U BHYTPEHHUX
KoneL, B opMe KOHNYECKNX CKOCOB
C yrnom KoHTtakTa 60°. Kaxgpiv psa
OCHOBHbIX Korney, pasgensiercs
OVCTAHLUMNOHHBIMU KONbLaAMW.
MoAWWNHUKN CNPOEKTUPOBAHDI
TakuMm o0pasoM, YTO Npu casure
KOMMNMeKTa BCeX BHYTPEHHUX
Koney, Harpyska paBHOMEpPHO
pacnpegensietcd Ha Bce psabl
wapukoB. [MpenmyuiectBom
MOOEPHM3NPOBAHHbIX MOALIMNMHW-
koB cepun 128700M aBnsietcs ux
NOBbILLEHHASA rPYy30NOAHLEMHOCTb U
[OONroBeyHocTb. [loBbiweHMe
rpy30onogbEMHOCTM [OCTUraeTcs
33 CYET YMEHbLUEHUS KOHTaKTHbIX
HanpshKeHUn Mexagy Lapuvkamu u
OOpOXKaMU KadeHuss koneu
NOOWNNHNKOB. YMeHblueHue
KOHTAKTHbIX HanpshKeHWN NPONCXo-
OUT 3a CYET uU3MeHeHnsa npoduns
OOpOXeK KayeHuMa u Bblibopa
ONTMManbHbIX COOTHOLEHUN
paguycoB [JOPOXEK KadeHus u
OVaMeTpOB LLApUKOB.

MHoOropsasgHble YyMNOPHO-
paguanbHble NOALWMHUKLA NoCTaB-
nawTca notpebutento B cobpaH-
HOM BMAE C NOMOLLbIO KPEMEXHOIO
npucnocobnenuns. KpenexHble
npucnocobneHuns (Lamnbbl, CTSXKKM)
obecneynBaldT BO3MOXHOCTb
nocagku noAwwnnHuka Ha Ban 6e3
pa3bopku.

PacyeT anHammnyeckon aKkBuBa-
NEHTHOW Harpyskym Ha MNOALUMMHUK
NpoOn3BOAMTCA MO YpaBHEHUIO
P, = 0.92F+F,, a cratudeckon
9KBMBAaNIEHTHOW Harpyskm no
ypaBHeHuto Py, =2.3F . tga +F,

@ MPZ




Tabnuupl noawmnHmkos @

348000

lModwunHuku wapukoeble yrnopHo-paduasibHble 0OHOPSIOHbIe
¢ 08yXCMOPOHHUM YrJIoOMHeHUeM

@ [NoawwnHMKK LapuKoBble YNOPHO-paananbHble

OCHOBHble Mpy3onoabem- MpepenbHas O603Ha4yeHne Macca Yron KkoHTakTa
pasmepbl HOCTb YacTota
BpaLleHus

OVH. cTart. (cmaska)
d D B C C, nnacr. rocT a
MM KH 06/MVH - K rpagyc
14,5 52 14 12 25 5000 348702K 0,18 60

——\ . .
(226> MUHCKMUM NOAWUNHUKOBLIN3ABON 3 MPZ




Tabnuubl noawmnHukos @ @ [NoawwnHMKK LapuKoBble YNOPHO-paananbHble

128700 128700M
128700K

ModwunHuku wapukoebie yrnopHo-paduasbHbie MHO20PsIOHbIe

OCHOBHble Mpy3onoabem- MpepenbHas O603Ha4yeHne Macca Yron KkoHTakTa
pa3mepbl HOCTb yactoTta
BpaLleHus
OVH. cTar. (cmaska)
d D B C C, nnacr. rocT a
MM KH 06/MVH - K rpagyc
65 128 3515 199,17 1696 1800 128713 24,2 60
80 148 363,0 260,0 310,0 1500 128916M 30,0 60
90 142 550,0 206,4 226,8 1500 128718 35,2 60
142 550,0 230,0 253,0 1500 128718M 35,0 60
142 4510 230,0 269,0 1500 128718KM 29,6 60
105 165 505,5 2725 300,0 1500 128721K 42,4 60
165 505,5 3232 4050 1500 128721M 43,2 60
115 205 570,0 408,9 4535 1500 128723 88,8 60
205 570,0 560,0 610,0 1500 128723M 89,1 60
130 205 788,0 465,7 530,2 1200 128726 102,0 60
205 788,0 630,0 690,0 1200 128726M 105,6 60

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuupl noawmnHmkos @
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(230> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHble cq:)epmqecme ABYXpALHbIE

MopgwnnHukM nNpegHa3HayeHbI
Ond BOCMPUATMS pagunanbHOwn
Harpysku, npuyem paguanbHyto
Harpy3ky [OOMXHbl BOCMPUHUMATb
oba psiga ponukoB. PonukoBble
chepunyeckne MOALUMMHUKNA MOTyT
BOCNPUMHMMATbL OCEBYIO Harpysky,
paBHyl0 25% Heucnonb3yemon
pagunanbHoOW Harpysku. [Npu aTom
06sA3aTenbHbIM YCINOBUEM SIBISIET-
Cs MCKNIoYeHne paboTbl OQHOro
psda pornvkoB, CMeLleHve Topua
BHYTPEHHEro KonbLa OTHOCUTENb-
HO Topua HapyXHOro Konbua.
MoawunnHmkn  pukcupytoT Ban B
0OCeBOM HanpaBneHun B 006e
CTOPOHbI B Mpeaernax MMeHLLMXCS
OCeBbIX 3a30POB U KOMMEHCUPYIOT
YIMOBbIE MEPEKOCHI OCU BHYTPEH-
Hero Korbua OTHOCUTEMbHO OCK
Hapy>xHoro, obpas3oBaBLUMEeCHA B

pesynerate nporvba Bana nog
Harpyskom unum BcnepcTteue
TEXHOMNOIMYEeCKUX HeToYHOCTEeN
obpaboTkm n cbopkn yana. [lpu
HopMarnbHbIX Harpy3skax (C/P>10) n
HOpMarbHbIX pabo4mx yCroBusix, B
YaCTHOCTW, MNPV BPaLLEHUM BHYT-
peHHero konbua (n,,,,<0,6,...),
O0MyCTUMbIMU SBIISIOTCA 3HAYEHUS
YIIOBbIX MEPEKOCOB, MPUBEAEHHbIE
B Tabnuue. BenuunHa yrna nepeko-
ca orpaHu4mBaeTcsl YCIOBUEM
COXpaHeHUs KOHTakTa BcCeX
ponuKkoB (Ons OBYXPSIAHbIX MNOA-
WKnNHMKoB B o06oux psgax) c
NMOBEPXHOCTBLIO [OPOXKN KayeHus
Hapy»Horo konbLa. [pu ycraHoBke
B OMnope ABYyX NOALLUMHMUKOB PSgoM
CBOWCTBO CaMOyCTaHaBMMBaTbCS
TepsieTcs.

3HaueHusA AOoMYCTUMBIX YITIOBbIX NepekocoB Ans
PONUKOBbIX pagnarbHbIX cthepuHeckux ABYXpsAHbLIX MOALWMMHUKOB

0O603HaYeEHNE pasMepHoW cepum
MMN3 {21300 | 22200 [22300 [23000 (23100 (23200 (23300 (23900 {24000 {24100
FOCT (3300 |3500 (3600 [3003100[3003700{3003200(3003300{3003900}400310014003700
53500 153600 3553200[553300
5535001553600

[onycTumblivi yrinoBow nepekoc
rpagyc[10 [15 20 15 [1.5 [2,5 [1.5 [1.5 [2,0 [2,5

PonukoBble cdepuyeckue
NOALUMMHUKA N3roTaBNMBAOTCS Kak
C UMNUHOPUYECKMM, Tak U C
KOHMYECKUM OTBepcTMEM (KOHYC-
HocTblo 1:12 unu 1:30) ons MOHTa-
Ka Ha 3aKpenuTEnbHYH, CTSXKHYHO
BTYIKW, NN HENOCPEACTBEHHO Ha
KOHMYECKYID MOBEPXHOCTb Barna.
MogWWUNHUKN C KOHUYECKUM

OTBEPCTUEM WMEIT HECKOMbKO
BonbLMA Ha4anbHbIN pagnanbHbIN
3a30p, YeM MOALLUMMHUKM C LWMWH-
ApviyeckuMm oTBepcTreM. B npouec-
Ce MOHTaXa YyMeHblleHue pagu-
anbHOro BHYTPEHHero 3asopa
ncnonb3yetrca ANA co3faHus
HaTAra mexay BHYTPEHHWUM
KONbLOM 1 BafIOM UINN BTYIKOMN.

@ MPZ
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Tabnuupl noawmnHmkos @

. [MoaLwmnHmnKmM PONMKOBbIE paananbHbIe cq:)epmqecme ABYXpALHbIE

&

BHYyTpeHHAA KOHCTpPyKLMSA
MMEET HEeCKOSbKo MogudumKkaumin,
YTO SBUNOCbL CNEeaCTBMEM pa3Bu-
TUA KOHCTPYKLMU POJIMKOBbLIX
chepunyecknx NogLLNMNHNKOB.

OKBMBaneHTHasa AMHaMmM4yeckas
M cTatmyeckass Harpyska Ha

MogwunnHMkn ¢ BHYTPEHHUM
onametpom go 60 MM umeroT
LUenbHbIA NaTyHHbIA cenaparop,
KOTOpPbIV LeHTpupyeTcs no cdepu-
YECKON MOBEPXHOCTU HaPY>XHOro
KonbLua. BHyTpeHHe KomnbLo nmeet
OBa KparHux 6opta. CpegHun 6opT
oTcyTcTByeT. [MogwmvnHukn mMoryT
NMPUMEHATLCA KakK Ansg OObIYHbIX
y3roB, Tak 1 ans y3nos, pabotato-
LLMX B yCNOBMSAX BUOpauuu.

MOAWWAHMKM C BHYTPEHHUM
anametpom cBbiwe 60 MM Bbinyc-
KalTcH € naTyHHbIM cenapaTopom,
COCTOSILLMM M3 OBYX nonycenapa-
TopoB. [MogWwWWNHUKKM umewT
accumeTpuyHble 604koobpasHble
POIUKK, XECTKUA cpeaHuin 6opT 1
ABa KpanHux bopTa.

MoawwnnHMkn BbIMyCKalOTCA C
CUMMETPUYHBbIMU  BOYKOOBPa3HbI-
MW pONMKamu, ctanbHbIM LUTAMMO-
BaHHbIM cenapaTopoM. BHyTpeH-
Hee KOMnbLO He MmeeT GOPTMKOB.
MopawwunnHnk nmeeT nnaBarwollee
HanpagsnstoLlee KonbLO.

NOAWWUMHUK pacCYUTbiBaeTCs
cnegyrowmm obpasom:
OnHamunyeckas npun F,<F <e
P=(VF, + YF)K K,, npn F,<F<e
P=(0,67VF, + YF,)K K,, cratuyec-
kaa P,=F +YF,

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

MoawwnnHmkn BbINycKaloTCA C
naTyHHbIM CcenapaTopoMm, COCTOS-
MM M3 OBYX NOnycenapaTopos.
CenapaTtop ueHTpupyeTcsa no
chepnyeckon nNOBEPXHOCTU
Hapy>KHOro konbua. lMoawwnnHukn
NUMEIOT XEeCTKUN cpegHun 6opT u
ABa KpanHux 6opTa.

MOALWMMHUKA C ABYXCTOPOHHUM
YNNOTHEHWEM NpeaHa3HayYeHbl Ans
paboTbl B YCIOBUSIX 3arpsi3HeHus.
[ByxcTOpoHHee [OBYXKPOMOYHOE
YNIOTHEHWE MO3BONSIET HAAEXHO
npefoTBpalath nonagaHue rpssu
B NoAWWNHWUK. MMOAgWNNHUKN
BbIMycKaloTCcs C NaTyHHbIM cenapa-
TOPOM, C CUMMETPUYHBIMU U
aCCUMETPUYHBLIMU PONTMKaMM.

MapkupoBka pONMKOBBIX
chepmyecknx MNOLWMMNHUKOB,
npuHsaTas OAO «MM3» coctonT U3
©asoBoro ungpoBoro 0603Ha4YeHus
N OOMONMHUTENBHBIX 0003HAYEeHUN
6ykB 1 undp. LUndposoe obosHa-
YeHue NoALUUMHMKOB COOTBETCTBY-
eT o6o3HayeHuto 1SO, opgHako
nveetca pag NOAWWMHUKOB,
KOTOpble WMET MapKUpoBKYy
undgppoBoro o603Ha4YeHUs no
FOCT 3189-89. lNosTomy B KaTano-
re npvBELEHbl [OBE KOJIOHKM: B
OofHoW — 0603HaYeHVe NOALUMNMHU-
koB no OCT, Bo BTopon — 0603Ha-
YeHne MI13.

[JononHutenbHble 00603Ha4e-
HWS1 pacnonaratlTca unu nepeg
06a30BbIM LUNPpPOBbLIM 0603HAYEHK-

eM (mpeduKc), unu mnocrne Hero
(cydbdukce). Mpeduke crnyxut Ans
0603HavYeHnst geTanen NoALWNMHU-
KOB (Hanpumep, W3MEHEHHON
LUMPUHBI B PONIMKOBOM Ccdpepuyec-
KOM MOALLMMHKKE C YNITOTHEHUEM).
Cycdhdukc 0603Ha4aeT KOHCTPYK-
TMBHOE WUCMOSTHEHME NOALUMMHUKA,
a TaKkKe KOHCTPYKTUBHbIE OTNNYMSA
OT paHee BbiNyckaeMblX MOALIMM-
HUKOB.

MonHoe obo3HavyeHne noaLunn-
HMKa HaHOCMTCSl Ha TopLue Konbua
nogwunHuka, a B MacnopTe
ykasbiBaeTca o603HayeHue,
npuHsiToe Ha MIN3 1 cooTBETCTBYO-
wee emy ob6Go3HavyeHue no
FOCT 3189-89.

@ MPZ
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Tabnuupl noawmnHmkos @

MI3

23900 23000 24000 23100

21300 22300 23300

00 22200 23200

09900 3003100 4005100 3003700 40037003500 3003200 3300 3600 3003300

ro CT 53500 3553200 53600
553500 553600

MM3

23900K  23000K  24000K  23100K 24100K

20000k 23000k _21300K  22300K  23300K

3113900 3113100 4113100 3113700 4113700
113500 3113200
113300 113600 3113300
roCT 153500 153600

yCcoBepLIEeHCTBOBAaHHAA BHYTPEHHAA KOHCTPYKUWA, NOBbILLEHHAA rpy3o-
NnoAbEMHOCTb
MO,EI,VI(bI/IU,I/IpOBaHHbIﬁ KOHTaKT AOpPOXKEK Ka4eHUA C porinkamMmu

yCl/lJ'IeHHbIIZ J'IaTyHHbIl‘/‘I cenapartop, l'IOﬂy‘-IeHHbIl7| MeTo4O0M TOHEHUA

MB naTyHHbIV cenapaTop C LEHTPUPOBAHNEM MO BHYTPEHHEMY KOSbLLY
MA naTyHHbIN cenapaTop C LeHTpUpOoBaHUEM Mo chepruyecKkor NoBEPXHOCTU

Hapy>XHOro KonbLa

cenapaTtop U3roToBrneH U3 antoMUHNS

YCUMEHHbIV CTanbHOW LUTaMMNOBaHHLIN cenapaTop

YCUNEHHbIV CTanbHOM LUTAaMNOBAHHbLIN cenapaTtop C LIeHTPUpOBaHNEM MO
BHYTPEHHEMY KOSbLy

cernapaTtop 13 CTEKINOHAaNoIHEHHOro nonaMmnaa

Y>XeCTO4YeHHble TOYHOCTHbIE NapaMeTpbl aetanen nogwmnHuka

KOHMYEeCKOoe Nocaa04yHOE OTBEPCTME KOHYCHOCTbIO 1:12

K30 «koHu4yeckoe nocagovyHoe OTBEPCTUE KOHYCHOCThIO 1:30

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

. [MoaLwmnHmnKmM PONMKOBbIE paananbHbIe cq:)epmqecme ABYXpALHbIE

C1 papguarnbHbli 3a30p B MOALUMMHMKE MEHbLUE HOPMarbHOro, COOTBETCTBYET
nepsomy psigy 3a3opa no NOCT 24810-81*

C2 papparbHbli 3a30p MeHbLUE HOPManbHOrO, COOTBETCTBYET BTOPOMY psily
3a3opa no MOCT 24810-81

C3 papuarnbHbli 3a30p Gorblle HOpPMasibHOTO, COOTBETCTBYET TPETbEMY Psiy
3a3opa no MOCT 24810-81

C4 papmanbHbiii 3a30p GorbLle HOpMaribHOrO, COOTBETCTBYET YETBEPTOMY psiay
3a3opa no MOCT 24810-81

C5 pagyanbHbii 3a30p Oorblue HOpMarbHOro, COOTBETCTBYET NSATOMY psay

3a3opa no MOCT 24810-81

HOpMaribHbIN paanarnbHbIN 3a30p B 0603HaYEHWUN NOALLUMMHUKOB HEe yKa3blBa-

toTcs

P5 knacc ToOMHOCTM NoALVMHMKA
P6 knacc TO4HOCTM NoALUUIMHMKA

W33 konbLeBasi KaHaBKa A4S CMasku 1 TP CMa304HbIX OTBEPCTUA Ha nocago4Hom
NOBEPXHOCTN HAPYXHOIO KOrbLa

KOﬂbLla nogLnnHUKOB, pa60Ta+ou.|,v|x B YCroBMAX BbICOKMX Temnepartyp,
noggeprarTcs TepMuyeckon obpaboTke [na cTabunu3auum ux pasMepoB B
pacuyeTe Ha cnegytoLme paboune Temneparypbl

S0 -m0150°C
S1 -p0200°C
S2 -po250°C
S3 -p[00300°C
S4 -p00350°C

HA1  HapyxHOe 1 BHyTPeHHee KOMbLO NOALIMIMHUKA M3rOTaBNMBAKOTCA U3 CTanw,
rogBepraeMon 3akarske 1 LleMeHTaumm

N KaHaBKa A1 CTOMOPHOWM LUanbbl, BbINONHEHHAs HA MOCad0YHOM MoBep-
XHOCTM HapY>KHOTO KOJbLia

HE [eTanu noAaLUMnHMKa U3roTOBMNEHbI U3 BakyyMMPOBAHHOW CTanm

ACMB noAwmnH1KX NOBbLILLIEHHOW TPy30MOgBbEMHOCTM, UMEKLLME MOaUAULIMPO-
BaHHbIA KOHTAKT JOPOXEK KayeHust C ponmkamm, fnaTyHHbIN cenapaTtop C
LEHTPUPOBaHNEM IO BHYTPEHHEMY KOJbLY

ACMA noaLwmnHUKL NOBBILLIEHHOW Py30MOgbEMHOCTM, UMEKLLME MOaUAULIMPO-
BaHHbIA KOHTaKT OOPOXEK KayeHust C ponuMkammy, NaTyHHbIN cernapaTtop C
LEHTPUPOBaHNEM MO HAPYXXHOMY KOrbLly

ACLB nogwmvnHUKL NOBbILLIEHHOW Py30MOgBLEMHOCTM, UMEKLLME MOAUULMPO-
BaHHbI KOHTAKT JOPOXEK KaYeHWs1 C POrMKamu, artoMUHUEBbIN cenapaTtop
C LEeHTpMpOoBaHMEM MO BHYTPEHHEMY KOJbLY

ACM noAWwmvnHUKX NOBBILLEHHOW Py30MNOgbEMHOCTY, UMEKLLME MOaUULMPO-
BaHHbIA KOHTaKT AOPOXEK Ka4YeHWsi C pOnMKamu, YCUIEHHbIA NaTyHHbIN
cenaparop C LLeHTPUpOBaHUEM MO BHYTPEHHEMY KOSbLYy

ACKM noawmnHUKN NOBbILLEHHOW Py30MOgbEMHOCTY, UMEKLLME MOAUULMPO-
BaHHbI KOHTAKT JOPOXEK KAYeHUs C POSMKaMW, YCUITEHHbIN JaTyHHbIV
cenapaTtop C LEHTPUPOBaHMEM MO BHYTPEHHEMY KOfblLly C KOHWYECKUM
Nnocago4HbIM OTBEPCTMEM BHYTPEHHETO KOorbLia
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Tabnuubl noawmnHukos @ @ [MoawwnHrk1 ponukoBble paananbHble chepuyeckue AByXpsiaHble

Yy Y)KECTOYEHHbIE TOYHOCTHblE MapameTpbl AeTanen (MpUMeHseTcs
TONMbKO ANsi AeTanen NOALUUMHUKOB C LUMEPOBOA MapKMpPOBKOW MO

AMHYK nogwmnHukmn noBbILWEHHOW rPpy30MnogbeMHOCTH, MetoLLne Moandu- roCT)
LMPOBAHHbLIN KOHTaKT JOPOXEK KaYeHWUs C POSIMKamu, YCUIIEHHbIN Y1 Y>KeCTOYEHHbIE TOYHOCTHbIE MapaMeTpbl AeTanewn, Ha TopLe BHyTPeH-

ﬂaTYHHbIVI cenapartop C ueHTpupoBaHMEM MO BHYTPEHHEMY KOJlbLy,
Y>XEeCTO4YEeHHble TOYHOCTHble nNapaMeTpbl fetanen noAawunHuKa

Hero Kombla WMeeTCs OOMH LUMOHOYHLIA Nas, NPensTCTBYHOLLMNIA
MPOBOPOTY BHYTPEHHETO KonbLia

(0b03Ha4YeHUsT NPUMEHSAIOTCA TONMbKO C LU POBON MapKMPOBKOW MO Y2 Y>KECTOYEHHbIE TOYHOCTHbIE MapaMeTpbl AeTanewn, Ha TopLie BHyTPeH-
rOCT) Hero KonbLa WMMEETCs [Ba LUMOHOYHbIX Masa, NPensTCTBYHOLNNA
AMHY  noAwunHUKM NOBLILLEHHON rPY30NOABLEMHOCTU, UMEOLLME MOANGU- NPOBOPOTY BHYTPEHHErO KomnbLa
LMPOBAHHbIN KOHTaKT OOPOXEK KayeHUsi C pofinmkamu, NaTyHHbIN
cenapaTtop C LeHTPMPOBaHMEM NO BHYTPEHHEMY KOMbLY, Y>XKECTOYEH-
Hble TOYHOCTHbIE NapameTpbl AeTanen noglwunHuka (06o3HavyeHus
NPUMEHSTCS TONBKO € LmdpoBor Mapkmposkon no MOCT)
AMHYT nogwunHuKmM NOBbLILLEHHOW FPY30MogbEMHOCTH, UMetoLLne Moandu-
LMPOBAHHbIA KOHTAKT AOPOXEK Ka4YeHUs1 C PONMKamu, NaTyHHbIN
cenapaTtop C LeHTPMPOBaHUEM MO BHYTPEHHEMY KOrbLl, Y>XECTOYEH- Cyddpuke
Hble€ TOYHOCTHbIE MapamMeTpbl AeTanen nogwunHuka, padoTaeTt npum
TemnepaTtype y3na o 2000 Ea30806 o
AMHY1 nogwmnHuKmM NOBbILLEHHOW FPy30MOgBbEMHOCTH, NMetoLLmMe Moandu- LMcbpoBoe k %
LMPOBaHHbIA KOHTaKT AOPOXEK KavyeHUs1 C POonuKamu, naTyHHbIN 0603HaueHne 2 < % : ©
cenapartop C LLeHTPMPOBaHMEM MO BHYTPEHHEMY KOJlbLly, Y>KECTOYEH- §s % é Qo é’ <
Hble TOYHOCTHble MNapameTpbl AeTanenh noAlunHUKa, Ha Topue £ls20 éf s s g s
BHYTPEHHEIO KOSbLa MMEeeTCs OAMH LUMOHOYHbIV Na3, NPensaTCTBY0- g gg g < % g 23
LI MOBOPOTY BHYTPEHHEro KonbLia 5|2E g $5s o 22
AMHY2 nofwmvnHukn NoBbILLEHHOW FPY30MogbEMHOCTH, MetoLLmne Moandu- é g z o £EoI E & s
LMPOBaHHbIA KOHTaKT OOPOXEK KayeHus C ponukamu, naTyHHbIN = |ESE 2 o §[§§ © ;E
cenapartop C LLeHTpMpOBaHMEM MO BHYTPEHHEMY KOIbLly, Y>KeCTOYEH- |3 § ol 8 E = § = a ‘§ : g
Hble TOYHOCTHbIE MapaMeTpbl geTaner MNOALIUMHMKE, Ha Topue § § 5 § § = E z § § 2 Q é Q
BHy:I'peHHerO KomnbLa uMeeTcsa ABa LUMOHOYHbIX Na3a, NpenaTCcTBYo- g é % § é E ":q',[ qf,r § é § él é 'g
LLIMN NPOBOPOTY BHYTPEHHEro KorbLa
K O3Ha4YaeT W3MEHEHHYH) BHYTPEHHIOK KOHCTPYKUMIO MNOALIMMHUKA
(obo3HaveHne NpUMEHSIETCS TOMbKO C LMGPOBON MapKUPOBKOW MO 21300 A N K |M HA1 P4 C1 S0 W33
rOCT) 22200 © K30 | MA P5 €2 S1
. 22300 AC MB | HE P6 C3 S2
AMHY2K noglmnHUK1 NoBbILWEHHOW FPY30N0AbEMHOCTU, UMEKOLLME Mogndun- 23000 p ca s3
LMPOBaHHbIA KOHTaKT AOPOXEK KavyeHUsi C PonmvKamu, naTyHHbIN 23100 L c5 sS4
cenaparop C LLleHTpMpoBaHNEM Mo BHYTPEHHEMY KOJbLly, Y>XeCToYeH- 23200 LA
Hble TOYHOCTHbIE NapameTpbl [eTaneil MOAWMMHMKA, Ha Topue ggggg "IB
BHYTPEHHErO Konblia MMeeTCs ABa LINOHOYHbIX Nasa, NpenAaTCcTsyto- 24000 A
LM NPOBOPOTY BHYTPEHHEro KorbLa 24100 JB
Cyddukebl, obo3HavarlimMe MOALMMHUK HOpPMAaribHOMO Kracca TOYHOCTW, paboTtatowwui npu

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

remnepatype o 100C, nmetoLmini HopmarnbHbIN paananbHbIi 3a30p, B 0603HaYeHVM NOALLINMIHMKE
He yKa3blBaloTCs
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PonunkoBble cdepuveckue
NOALUUMNHUKK, Bbinyckaemble OAO
«MI3» go 2005 nmetoT ob6o3Have-
Hue no NOCT. Tak Kak ponukoBble
chepuyeckme MOALWUMHUKN C
YMNNOTHEHUSIMU UMEIOT YBENUYEH-
HYIO LUMPUHY B LMdpoBoe 0603Ha-
yeHne noAlINMNHUKA BBeAeHa
umdpa «8», Hanpumep «83720x».

C 2005 roga Bce BHOBbL pa3spa-
GOTaHHble MNOALUUMHUKN UMEIOT
0603HaveHne, oTnmyaroweecss ot

Tabnuupl noawmnHmkos @

obo3HaueHusa no MOCT.

O6o03Ha4yeHne MNOALWMUMHMKA
cocTount M3 6a3oBOro LUGPOBOro
o0bo03Ha4yeHuns no ISO npedumkca n
cydduKcoB.

Mpeduke cnyxuTt ans obosHa-
YEeHUS YBENUWYEHHOW LWNPUHBI
nogwwmnHuka. Cydcpumke obo3Haqa-
€T KOHCTPYKTUBHOE UCMOMHEHNE.

WupuHa nogwwunHuka «B»
yKasaHa HuXe.

B0 wupurHa noawmnnHMKa NONHOCTLIO COBMNaAatoLLas C LUMPUHON NOALLNIHMKA;
B5 wupurHa nogwmnHmka 6onblue, Y4eM LWMPUHA CTaH4APTHOO NOALLUMMHUKA Ha

5mm;

B6 wuvpuHa nogwmnnHmka 6onblue, YeM LWMpUHA CTaHAAPTHOrO NOALLMIMHUKA Ha

6 MM.

M MacCCWBHbIN NaTyHHbIN cenaparop;

2RZ [BYyXCTOPOHHEE pe3aMHOapMUPOBaHHOE YNIOTHEHME.

MapknpoBka COCTOUT K3
6a30B0ro LM poBoro 0603Ha4YeHUs
N OONONMHUTENBHOTO 0003HaYeHMUs

OyKB 1 LMdp.

UndposBoe obBo3HauvyeHwue
CcoOTBETCTBYET 0003Ha4eHuto ISO.

MA  naTyHHbIV cenapaTop C LeHTpUpoBaHueM rno cchepmnyecKkom MoBEPXHOCTH

HapPYy>XHOro KoJibLua

W33 KkonbLeBas KaHaBka Afs CMas3ku U TPU CMa30YHbIX OTBEPCTUS Ha noca-
O04YHON NOBEPXHOCTN HAPYXXHOIO KomnbLia

ACMA noaLmMNHUKM MOBbILIEHHOW IPy30MNogbeMHOCTU, UMetoLLmMe Moanduum-
POBaHHbIV KOHTAKT APOXKN KAYEHUSA C PONMKaMm, NaTyHHbIA cenapaTtop ¢
LEeHTPUPOBaHMEM MO chepryECKON MOBEPXHOCTM HAPYXKHOTO KombLa

KMA koHunuyeckasi nocagoyHasi NOBEPXHOCTb BHYTPEHHETO KOfbLia, NaTyHHbIV
cenapaTtop LEeHTPUPYETCHA Mo cdepuyeckon NMOBEPXHOCTU HapyXHOro

KonbLa

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

. [MoaLwmnHmnKmM PONMKOBbIE paananbHbIe ccbepmqecme ABYXpALHbIE

Konbua noawmnHUKOB OOMKHbI
MOMHOCTBIO OMUPAaTbCSA TOMBbKO Ha
3anneynkn Banos 1 KOPNycos, a He
Ha raHTenu. Noatomy HanbonbLWMN
pagnyc r y COMpSPKEHHOW geTanu
JOMKeH OblTb MeHbLUM, 4YeM
HaumeHbLUMI pa3Mep KoopaWHaTbI
dacku r,,, paguanbHoOro AByxpsaa-
HOro cdpepmnyeckoro ponmnKonoa-
LUMMHKKA.

I r

LT«I.
s

BbicoTa 3annednka conpsikeH-
HOM geTanu AormkHa ObiTb Takow,
4YTO NOBEPXHOCTb MpuieraHus
MOHTaxHon ackn Obina Obl
[OCTaTOYHOM Jaxke npu Hamborb-
wen BenUYMHe KoopauHaThl
MOHTaxHoW ¢ackn. B Tabnuue
yKasaHbl Haubonbluii pasmep
paguyca r n HanbonblniA pasmep
BbICOThI 3anne4vnkos h.

r r

Syl e
47» T,

rp T r, T
rsmin rméx hmin
Cepusi noALWMNHMKOB
230 231, 213
239 241, 223
240 222,233
232
MM
1 1 2,3 2,8
1,1 1 3 3,5
1,5 1,5 3,5 4.5
2 2 4.4 5,5
2,1 2,1 51 6
3 2,5 6,2 7
4 3 7,3 8,5
5 4 9 10
6 5 11,5 13
7,5 6 14 16
9,5 8 17 20
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. [MoaLwmnHmnKmM PONMKOBbIE paananbHbIe cq:)epmqecme ABYXpALHbIE

1 1 1 b1 b1
r, r, r, r, — T
Y Ii ‘ %
ARy } =" ARy = Ay {
\/ \/ \/ \/ \/
D d+——f d, D, Dd,+—4—d D, D d-f—— d, D, Dd,+— D, D d+——+ d, D,
A /\ A /\ A
[\ J [\ / | J_‘ [\ / | {
T | v
3000H 113000H =1:12 53000H 153000H =>=1:12 22300ACNMB
3003000H 3113000H =1:12
3053000H 3153000H =1:12
4053000H 4153000H =1:30
lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
[+ uu.HUHdpu‘leCKUM U KOHU4YeCKUM omeepcmuemMm
OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepbl PacueTHble
pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  cTat. (cmazska)
d D B C G NracTt.  xuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,
MM kH 06/M1H - KT MM
40 90 33,0 121 136 4300 5300 53608H 22308 W33 0,97 40 51,3 740 6,3 1,5 040 167 249 1,64
45 100 36,0 146 164 3800 4800 53609H 22309 W33 1,40 45 571 825 6,3 1,5 0,39 1,74 259 1,70
50 110 40,0 178 209 3400 4300 53610H 22310 W33 1,85 50 63,7 90,6 63 20 039 1,72 25 1,68
110 40,0 178 209 3400 4300 153610H 22310 KW33 1,80 63,7 906 63 20 039 1,72 25 1,68
55 120 43,0 208 246 3200 4000 53611H 22311 W33 2,33 55 696 995 63 20 0,38 1,76 262 1,72
120 43,0 208 246 3200 4000 153611H 22311 KW33 2,27 696 995 63 20 0,38 1,76 262 1,72
120 43,0 208 246 3200 4000 3611H 22311 MBW33 2,31 730 995 63 20 0,38 1,76 262 1,72
120 43,0 208 246 3200 4000 113611H 22311 KMBW33 2,28 730 995 63 20 0,38 1,76 262 1,72
60 110 28,0 153 180 4000 5000 3512AH 22212 MBW33 1,19 60 750 950 6,3 1,5 024 280 420 280
110 28,0 153 180 4000 5000 113512AH 22212 KMBW33 1,43 750 950 63 15 024 280 420 280
130 46,0 250 300 2800 3600 53612H 22312 W33 3,09 752 1079 63 21 0,38 1,78 265 1,74
130 46,0 250 300 2800 3600 153612H 22312 KW33 2,94 752 1079 63 21 0,38 1,78 265 1,74
65 120 31,0 150 200 3600 4500 3513AMH 22213 ACMBW33 1,58 65 86,0 1055 6,3 1,5 026 259 386 253
120 31,0 150 200 3600 4500 113513AMH 22213 ACKMBW33 1,55 86,0 1055 6,3 1,5 026 259 386 253
140 48,0 265 313 2600 3400 3613AMH 22313 ACMBW33 3,63 87,7 1176 80 21 0,37 180 269 1,76
140 48,0 265 313 2600 3400 113613AMH 22313 ACKMBW33 347 87,7 1176 80 21 037 180 269 1,76
140 48,0 265 313 2600 3400 22313 ACNMB 3,65 87,7 1176 3.1 3,0 037 180 269 1,76
70 125 31,0 156 211 3600 4500 3514MH 22214 CMBW33 1,72 70 89,5 1081 6,3 1,5 0,27 251 374 246
125 31,0 156 211 3600 4500 113514MH 22214 CKMBW33 1,68 89,5 108,1 6,3 1,5 0,27 251 374 246
150 51,0 297 358 2400 3200 53614H 22314 W33 4,41 87,3 1250 80 21 037 182 271 1,78
150 51,0 297 358 2400 3200 153614H 22314 KW33 4,27 87,3 1250 80 21 037 182 271 1,78
150 51,0 311 380 2400 3200 3614H 22314 MBW33 4,29 920 1266 80 35 037 182 271 1,78
150 51,0 311 380 2400 3200 113614H 22314 KMBW33 4,22 920 1266 80 21 037 182 271 1,78

MUHCKMUMN NOOQWUNHUKOBLIN 3ABOA
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d, D,
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3000H
3003000H
3053000H
4053000H

lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
C UUJIUHOPUYECKUM U KOHUYEeCKUM omeepcmuem

Tabnuupl noawmnHmkos @

4784»
! I,
="
\ /
D d, i d D,
A\
[\
113000H =1:12
3113000H =1:12
3153000H =1:12
4153000H =1:30

53000H

. [MoaLwmnHmnKmM PONMKOBbIE paananbHbIe cq:)epmqecme ABYXpALHbIE

« B
b

1

e

[\

153000H =>1:12

OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie

pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  cTat. (cmazska)

d D B C G NracTt.  xuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM KH 06/MVH - KK MM -

75 130 31,0 183 236 3400 4300 3515AMH 22215 ACMBW33 1,81 75 925 1149 6,3 1,5 0,22 3,10 4,60 3,00
130 31,0 183 236 3400 4300 113515AMH 22215 ACKMBW33 1,76 925 1149 6,3 1,5 022 3,10 4,60 3,00
160 55,0 338 424 2200 3000 53615H 22315W33 5,41 942 132,0 8,0 21 0,36 1,85 276 1,81
160 55,0 338 424 2200 3000 153615H 22315 KW33 5,31 942 1320 80 21 0,36 185 276 1,81
160 55,0 348 396 2200 3000 3615H 22315 MBW33 5,27 98,5 1351 80 21 0,38 1,78 265 1,74
160 55,0 348 396 2200 3000 113615YH 5,21 98,5 1351 8,0 2,1 0,38 1,78 265 1,74

80 140 33,0 187 225 3200 4000 53516HK 22216 W33 2,10 80 941 1223 6,3 2,0 0,23 291 433 284
140 33,0 187 225 3200 4000 153516HK 22216 KW33 2,06 941 122,3 6,3 2,0 0,23 291 433 284
140 33,0 191 293 3200 4000 3516H 22216 MBW33 2,17 99,0 120,8 6,3 2,0 0,25 268 4,00 262
140 33,0 191 293 3200 4000 113516H 22216 KMBW33 1,90 99,0 120,8 6,3 2,0 025 268 4,00 262
170 58,0 408 517 2000 2800 53616H 22316 W33 6,49 999 1416 8,0 2,1 036 188 281 1,84
170 58,0 408 517 2000 2800 153616H 22316 KW33 6,31 999 1416 8,0 2,1 036 188 281 184
170 58,0 373 441 2000 2800 3616KH 22316 MBW33 6,20 108,0 143,7 80 2,1 0,36 1,88 280 1,84
170 58,0 373 441 2000 2800 113616KH 22316 KMBW33 5,95 108,0 143,7 8,0 2,1 0,36 1,88 280 1,84

85 150 36,0 214 290 2800 3600 3517H 22217 MBW33 2,70 85 105,7 1299 6,3 2,0 0,26 265 394 259
150 36,0 214 290 2800 3600 113517H 22217 KMBW33 2,60 105,7 1299 6,3 2,0 0,26 265 394 259
180 60,0 431 519 1900 2600 3617H 22317 MBW33 7,65 113,0 1529 8,0 3,0 037 1,84 2,74 180
180 60,0 431 519 1900 2600 113617H 22317 KMBW33 7,60 113,0 152,9 8,0 3,0 037 184 274 1,80
180 60,0 431 519 1900 2600 3617HK1 22317 JBW33 7,24 112,9 1529 8,0 3,0 037 184 274 1,80

MUHCKUM NOOQWUNHUKOBLIN 3ABOA
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. [MoaLwmnHmnKmM PONMKOBbIE paananbHbIe cq:)epmqecme ABYXpALHbIE

1 1 1 1 1
[ [ Iy [ [
Y Ii ‘ : [ %
N ‘ =" amy = ARy l
\/ \/ \/ \/ \/
D d+——f d, D, Dd,+—4—d D, D d-f—— d, D, Dd,+4—(d D, D d+-—f d, D,
/\ A Al A Al
[\ J [\ / | [\ / |
T | v
3000H 113000H =1:12 53000H 153000H =>1:12 3553000H
3003000H 3113000H =1:12
3053000H 3153000H =1:12
4053000H 4153000H =1:30
lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
[+ uu.ITUHdpu‘leCKUM U KOHU4YeCKUM omeepcmuemMm
OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie
pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  cTat. (cmazska)
d D B C G NracTt.  xuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,
MM KH 06/MVH - KK MM -
90 160 40,0 261 359 2600 3400 53518H 22218 W33 3,44 90 1074 1392 6,3 2,0 025 273 4,06 267
160 40,0 261 359 2600 3400 153518H 22218 KW33 3,37 107,4 139,2 6,3 2,0 025 2,73 4,06 267
160 40,0 246 329 2600 3400 3518H 22218 MBW33 3,48 112,0 138,8 6,3 2,0 0,27 253 3,77 248
160 40,0 246 329 2600 3400 113518H 22218 KMBW33 3,41 112,0 1388 63 20 0,27 253 3,77 248
190 64,0 506 632 1900 2600 53618H 22318 W33 8,80 109,7 159,17 11,0 3,0 0,36 190 283 1,86
190 64,0 506 632 1900 2600 153618H 22318 KW33 8,60 109,7 1591 11,0 3,0 0,36 190 283 1,86
190 64,0 535 695 1900 2600 3618AMH 22318 ACMBW33 8,87 119,0 159,17 11,0 3,0 037 183 272 1,78
190 64,0 535 695 1900 2600 113618AMH 22318 ACKMBW33 8,58 119,0 159,17 11,0 3,0 037 183 272 1,78
190 73,0 580 753 1800 2400 3553318HN 23318 MBW33 9,80 116,0 1553 11,0 3,0 039 1,71 255 1,67
95 170 43,0 300 414 2400 3200 53519H 22219 W33 417 95 1125 1478 80 2,1 025 269 4,01 263
170 43,0 300 414 2400 3200 153519H 22219 KW33 3,97 112,5 1478 80 2,1 025 269 4,01 263
200 67,0 551 720 1700 2200 53619H 22319 W33 9,79 1191 1671 11,0 4,0 035 1,94 289 1,90
200 67,0 551 720 1700 2200 153619H 22319 KW33 9,31 119,17 1671 11,0 4,0 035 194 289 1,90
100 180 46,0 328 455 2200 3000 53520H 22220 W33 4,60 100 120,0 1564 80 21 025 267 397 261
180 46,0 328 455 2200 3000 153520H 22220 KW33 4,50 120,0 1564 80 2,1 025 267 397 261
180 46,0 327 438 2200 3000 3520H 22220 MBW33 5,00 1250 156,1 80 2,1 0,27 247 3,67 241
180 46,0 327 438 2200 3000 113520H 22220 KMBW33 4,95 1250 156,1 80 2,1 0,27 247 3,67 241
180 60,3 385 615 1900 2600 3003220H 23220 MBW33 6,93 128,0 1525 80 21 035 192 286 1,88
180 60,3 385 615 1900 2600 3113220H 23220 KMBW33 6,75 128,0 1525 80 2,1 035 192 286 1,88
215 73,0 652 830 1700 2200 53620H 22320 W33 13,20 126,7 1792 11,0 3,0 035 191 285 1,87
215 73,0 652 830 1700 2200 153620H 22320 KW33 12,57 126,7 1792 11,0 3,0 035 191 285 1,87
215 73,0 652 830 1700 2200 3620AMH 22320 ACMBW33 12,80 1350 1815 11,0 3,0 037 181 270 1,77
215 73,0 652 830 1700 2200 113620AMH 22320 ACKMBW33 12,70 1350 1815 11,0 3,0 037 181 270 1,77
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OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie
pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  cTat. (cmazska)

d D B C G NracTt.  xuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM KH 06/MVH - KK MM -

110 170 45,0 267 459 2200 2900 3003122H 23022 MBW33 3,78 110 1295 148,8 8,0 2,0 025 269 401 263
170 45,0 267 459 2200 2900 3113122H 23022 KMBW33 3,66 129,5 148,8 8,0 2,0 025 269 401 263
200 53,0 427 582 2000 2800 53522H 22222 W33 7,10 130,1 1734 8,0 21 028 243 362 238
200 53,0 427 582 2000 2800 153522H 22222 KW33 6,95 130,1 1734 80 21 028 243 362 238
200 53,0 411 553 2000 2800 3522H 22222 MBW33 7,50 1380 1734 80 21 0,28 239 355 238
200 53,0 411 553 2000 2800 113522H 22222 KMBW33 7,35 138,0 1734 8,0 2,1 0,28 239 355 2,38
200 69,8 529 767 1600 2000 3003222AH 23222 MBW33 9,90 137,0 170,2 8,0 2,1 0,36 189 282 1,85
200 69,8 529 767 1600 2000 3113222AH 23222 KMBW33 9,60 137,0 170,2 8,0 2,1 0,36 189 282 1,85
240 80,0 751 943 1500 1900 3622AMHK 22322 ACMW33 19,02 149,0 201,2 14,0 3,0 0,37 183 2,72 1,79
240 80,0 751 943 1500 1900 113622AMHK 22322 ACKMW33 18,66 149,0 201,2 140 3,0 037 183 272 1,79
240 80,0 751 943 1500 1900 3622AMK1 22322 ACJW33 18,36 1440 201,2 140 3,0 037 183 272 1,79
240 92,1 865 1171 1600 2000 3053322H 23322 MBW33 20,90 139,17 196,5 140 3,0 039 1,73 258 1,70

120 180 46,0 280 473 2000 2800 3003124H 23024 MBW33 4,41 120 138,0 158,5 80 2,0 026 261 389 255
180 46,0 280 473 2000 2800 3113124H 23024 KMBW33 4,27 138,0 158,5 8,0 2,0 0,26 261 3,89 255
215 58,0 514 750 1800 2400 53524H 22224 W33 8,70 142,2 1858 11,0 21 0,27 251 3,74 245
215 58,0 514 750 1800 2400 153524H 22224 KW33 8,60 142,2 1858 11,0 21 0,27 251 3,74 245
215 58,0 569 809 1900 2600 3524H 22224 MBW33 9,12 149,0 187,7 11,0 21 029 236 351 2,31
215 58,0 569 809 1900 2600 113524H 22224 KMBW33 8,50 149,0 187,7 11,0 21 029 236 351 231
215 76,0 634 939 1500 1900 3003224H 23224 MBW33 11,65 149,0 1850 11,0 2,1 035 191 285 1,87
215 76,0 634 939 1500 1900 3113224H 23224 KMBW33 11,35 149,0 1850 11,0 2,1 035 191 285 1,87
260 86,0 864 1094 1400 1800 3624AMH 22324 ACMBW33 23,00 158,0 2185 14,0 3,0 037 182 271 178
260 86,0 864 1094 1400 1800 3624AMK1H 22324 ACJBW33 22,35 158,0 218,8 14,0 3,0 037 182 271 178
260 86,0 864 1094 1400 1800 113624AMH 22324 ACKMBW33 22,64 158,0 2185 14,0 3,0 037 182 2,71 1,78
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
C UUJIUHOPUYECKUM U KOHUYEeCKUM omeepcmuem

OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie

pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  cTat. (cmazska)

d D B C G NracTt.  xuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM KH 06/MVH - KK MM -

130 200 52,0 384 627 1900 2600 3003126H 23026 MBW33 6,30 130 153,0 176,5 8,0 2,0 025 2,73 4,08 267
200 52,0 384 627 1900 2600 3113126H 23026 KMBW33 6,25 153,0 176,5 8,0 2,0 025 2,73 4,08 267
230 80,0 765 1140 1500 1900 3053226HI1 23226 MBW33 14,20 157,0 1952 11,0 3,0 0,33 2,10 3,10 2,00
230 80,0 765 1140 1500 1900 3153226H1 23226 KMBW33 14,10 157,0 1952 11,0 3,0 0,33 2,10 3,10 2,00
230 64,0 613 900 1700 2200 53526H 22226 W33 10,80 1529 1979 110 3,0 0,28 245 365 235
230 64,0 613 900 1700 2200 153526H 22226 KW33 10,50 152,9 1979 11,0 3,0 0,28 245 3,65 235
230 64,0 570 809 1800 2400 3526H 22226 MBW33 11,10 161,0 201,17 11,0 3,0 0,29 231 344 226
230 64,0 570 809 1800 2400 113526H 22226 KMBW33 10,78 161,0 2011 11,0 3,0 0,29 231 344 226
280 93,0 923 1290 1300 1700 3626K 29,09 184,0 2355 16,0 4,0 0,37 184 274 1,80

140 210 53,0 385 660 1800 2400 3003128H 23028 MBW33 6,76 140 161,0 186,6 8,0 2,0 025 2,70 4,03 265
210 53,0 385 660 1800 2400 3113128H 23028 KMBW33 6,50 161,0 186,6 8,0 2,0 025 2,70 4,03 265
225 68,0 640 1000 1600 2000 3003728AMH 23128 ACMBW33 11,26 1650 1976 11,0 2,1 0,27 250 3,70 240
225 68,0 640 1000 1600 2000 3113728AMH 23128 ACKMBW33 10,93 165,0 1976 11,0 2,1 0,27 250 3,70 240
250 68,0 660 924 1600 2000 3528 AMHK 22228 ACMW33 14,18 172,0 219,7 11,0 3,0 029 235 350 230
250 68,0 660 924 1600 2000 113528 AMHK 22228 ACKMW33 13,88 172,0 219,7 11,0 3,0 029 235 350 230
250 88,0 824 1323 1200 1600 3053228H1 23228 MBW33 18,70 172,0 2136 11,0 3,0 0,36 1,90 289 1,83
250 88,0 824 1323 1200 1600 3153228H0 23228 KMBW33 18,00 172,0 2136 11,0 3,0 0,36 190 289 1,83
250 68,0 658 928 1600 2000 53528H 22228 W33 14,20 164,8 218,7 11,0 3,0 0,27 252 376 252
250 68,0 658 928 1600 2000 153528H 22228 KW33 13,14 164,8 218,7 11,0 3,0 027 252 376 252
300 102,0 1100 1444 1200 1600 3628 AMHK 22328 ACMW33 35,58 181,0 2472 16,0 4,0 0,38 1,76 262 1,72
300 102,0 1100 1444 1200 1600 113628 AMHK 22328 ACKMW33 35,04 181,0 2472 16,0 4,0 0,38 1,76 262 1,72
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OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie

pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  CcTat. (cmazska)

d D B C G NracTt.  xXuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM kH 06/MVH - KK MM -

150 225 56,0 430 800 1700 2200 3003130HK 23030 MW33 8,22 150 173,0 198,2 11,0 21 022 2,70 4,00 265
225 56,0 430 800 1700 2200 3113130H 23030 KMBW33 7,97 173,0 1982 11,0 21 022 2,70 4,00 265
250 80,0 710 1139 1400 1800 3003730AH 23130 MBW33 16,30 180,0 216,7 11,0 21 0,32 214 3118 2,08
250 80,0 710 1139 1400 1800 3113730AH 23130 KMBW33 15,81 180,0 216,7 11,0 21 0,32 214 3,18 2,08
250 100,0 915 1560 1100 1500 4053730H1 24130 MBW33 19,40 180,0 2127 80 21 040 1,70 250 1,60
270 73,0 760 1110 1300 1900 53530H 22230 W33 18,25 177,3 232,8 140 3,0 0,27 253 3,76 247
270 73,0 760 1110 1300 1900 153530H 22230 KW33 17,87 177,3 232,8 140 3,0 0,27 253 3,76 247
270 73,0 730 1040 1500 1900 3530AMHK 22230 ACMW33 17,80 186,0 236,3 14,0 3,0 0,29 235 350 230
270 73,0 730 1040 1500 1900 113530AMHK 22230 ACKMW33 17,50 186,0 236,3 14,0 3,0 0,29 235 350 230
270 96,0 937 1460 1100 1500 3003230H 23230 MBW33 23,60 188,0 230,8 14,0 3,0 036 187 281 184
270 96,0 937 1460 1100 1500 3113230H 23230 KMBW33 23,10 188,0 230,8 14,0 3,0 036 187 281 184
320 108,0 1208 1670 1100 1500 3630AMHK 22330 ACMW33 43,10 197,0 2629 16,0 4,0 0,38 1,78 264 1,74
320 108,0 1208 1670 1100 1500 113630AMHK 22330 ACKMW33 42,67 197,0 2629 16,0 4,0 0,38 1,78 264 1,74

160 240 60,0 483 893 1600 2000 3003132AMH 23032 ACMBW33 9,96 160 1850 211,7 11,0 2,1 0,25 2,71 4,04 265
240 60,0 483 893 1600 2000 3113132AMH 23032 ACKMBW33 9,68 185,0 211,7 11,0 21 0,25 2,71 4,04 265
270 86,0 886 1437 1300 1700 3003732AMH 23132 ACMBW33 20,30 194,0 234,7 140 21 0,32 213 3,17 2,08
270 86,0 886 1437 1300 1700 3113732AMH 23132 ACMBW33 19,85 194,0 234,7 140 21 0,32 213 3,17 2,08
290 80,0 868 1243 1400 1800 3532AMHK 22232 ACMW33 23,62 196,0 2522 14,0 3,0 0,29 229 340 224
290 80,0 868 1243 1400 1800 113532AMHK 22232 ACKMW33 23,18 196,0 2522 140 3,0 029 229 340 224
290 104,0 1065 1650 1000 1400 3053232H 23232 MBW33 30,20 196,0 2459 14,0 3,0 037 184 274 1,80
290 104,0 1065 1650 1000 1400 3153232H 23232 KMBW33 29,30 196,0 2459 14,0 3,0 037 184 274 1,80
290 80,0 892 1300 1200 1800 53532H 22232 W33 23,50 188,8 2495 140 3,0 0,27 252 376 252
290 80,0 892 1300 1200 1800 153532H 22232 KW33 22,90 188,8 2495 140 3,0 0,27 252 376 252
340 114,0 1370 1916 950 1300 3632AMHK 22332 ACMW33 51,24 213,0 280,0 16,0 4,0 0,38 180 269 1,76
340 114,0 1370 1916 950 1300 113632AMHK 22332 ACKMW33 50,24 213,0 280,0 16,0 4,0 0,38 1,80 269 1,76
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe

[+ uu.ITUHdpu‘leCKUM U KOHU4YeCKUM omeepcmuemMm

OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie

pasmepbl! HOCTb yacrora ko3hpULIMEHTbI

BpaLLeHus
OVH.  CcTat. (cmazska)

d D B C G NracTt.  xXuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM kH 06/MVH - KK MM -

170 260 67,0 735 1200 1500 1900 3003134H 23034 MBW33 12,55 170 1970 230,5 11,0 21 0,23 3,00 4,40 290
260 67,0 735 1200 1500 1900 3113134H 23034 KMBW33 12,15 197,0 2305 11,0 21 0,23 3,00 440 29
260 90,0 815 1480 1000 1400 4053134H1 24034 MBW33 17,20 195,0 226,8 8,0 2,0 0,33 2,00 3,00 2,00
260 90,0 815 1480 1000 1400 4153134H0N 24034 K30MBW33 16,48 1950 2268 80 2,0 0,33 2,00 3,00 2,00
280 88,0 926 1540 1200 1600 3053734HN 23134 MBW33 21,20 201,0 2447 16,0 21 0,31 216 322 211
280 88,0 926 1540 1200 1600 3153734HN 23134 KMBW33 21,02 201,0 2447 16,0 21 031 216 322 211
280 109,0 1070 1860 670 850 4053734H0 24134 MBW33 27,22 203,5 2403 80 21 0,38 1,74 250 1,70
310 86,0 974 1420 1300 1700 3534AMH 22234 ACMBW33 28,71 210,0 2685 16,0 4,0 0,30 227 337 221
310 86,0 974 1420 1300 1700 113534AMH 22234 ACKMBW33 27,91 210,0 268,5 16,0 4,0 0,30 227 337 221
310 110,0 1370 2120 1100 1500 3003234AH 23234 MBW33 36,77 2130 262,1 16,0 4,0 0,33 2,00 3,00 2,00
360 120,0 1527 2000 950 1300 3634AMHK 22334 ACMW33 59,80 2240 296,1 16,0 4,0 037 181 269 1,77
360 120,0 1527 2000 950 1300 113634AMHK 22334 ACKMW33 58,60 2240 296,1 16,0 4,0 037 181 269 1,77

180 280 74,0 715 1330 1400 1800 3003136H 23036 MBW33 15,79 180 212,0 244,0 140 21 026 256 381 250
280 74,0 715 1330 1400 1800 3113136H 23036 KMBW33 15,49 212,0 2440 14,0 21 026 256 3,81 250
280 100,0 968 1798 950 1300 4553136H1 24036 MBW33 23,30 210,0 2443 80 21 037 180 2,70 1,80
300 96,0 1066 1799 1100 1500 3053736HI 23136 MBW33 27,90 215,0 260,9 16,0 3,0 032 212 325 2,00
300 96,0 1066 1799 1100 1500 3153736H1 23136 KMBW33 27,00 215,0 2609 16,0 3,0 032 212 325 2,00
320 86,0 1054 1577 1200 1600 3536AMHK 22236 ACMW33 30,47 2240 2790 16,0 4,0 028 237 35 232
320 86,0 1054 1577 1200 1600 113536AMHK 22236 ACKMW33 29,79 2240 279,0 16,0 4,0 028 237 356 232
380 126,0 1671 2368 900 1200 3636AMHK 22336 ACMW33 71,04 238,0 3121 22,0 4,0 037 183 271 1,78
380 126,0 1671 2368 900 1200 113636AMHK 22336 ACKMW33 69,54 238,0 3121 22,0 4,0 037 183 271 1,78
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OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie

pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  CcTat. (cmazska)

d D B C G NracTt.  xXuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM kH 06/MVH - KK MM -

190 280 67,0 608 1164 950 1300 3738 15,00 190 217,0 248,1 21 025 2,74 4,09 269
290 750 798 1390 1300 1700 3053138HI 23038 MBW33 18,00 219,0 2594 14,0 21 025 269 4,00 268
290 750 798 1390 1300 1700 3153138HI 23038 KMBW33 17,40 219,0 2594 14,0 21 025 269 4,00 268
320 104,0 1220 2086 1000 1400 3053738H 23138 MBW33 33,12 228,0 2782 16,0 3,0 0,33 2,07 3,09 203
320 104,0 1220 2086 1000 1400 3153738H 23138 KMBW33 33,02 228,0 2782 16,0 3,0 0,33 2,07 3,09 203
340 92,0 1089 1669 1200 1600 3538HK 22238 MW33 36,40 238,0 2952 16,0 4,0 0,29 233 346 227
340 92,0 1089 1669 1200 1600 113538HK 22238 KMW33 36,10 238,0 2952 16,0 4,0 0,29 233 346 227
400 132,0 1816 2675 850 1100 3638H 22338 MBW33 80,73 2550 3285 22,0 5,0 0,36 185 275 1,81
400 132,0 1816 2675 850 1100 113638H 22338 KMBW33 78,48 2550 3285 220 5,0 0,36 185 275 1,81

200 310 82,0 908 1551 1200 1800 3003140H 23040 MBW33 22,50 200 234,00 2782 140 2,1 027 253 376 246
310 82,0 908 1551 1200 1800 3113140H 23040 KMBW33 21,80 234,0 2782 14,0 21 027 253 376 246
340 112,0 1215 2200 950 1300 3113740H11 23140 KMBW33 43,24 241,0 283,7 16,0 3,0 032 214 3,18 2,09
360 98,0 1270 2016 1100 1400 3540AMH 22240 ACMBW33 44,40 2470 3114 16,0 4,0 029 231 344 226
360 98,0 1270 2016 1100 1400 113540AMH 22240 ACKMBW33 43,50 2470 3114 16,0 4,0 029 231 344 226
420 138,0 1945 2884 850 1100 3640AMHK 22340 ACMW33 93,80 262,0 3448 220 5,0 0,36 1,87 2,78 1,83
420 138,0 1945 2884 850 1100 113640AMHK 22340 ACKMW33 90,00 262,0 3448 220 5,0 0,36 1,87 2,78 1,83

220 340 90,0 1030 1783 900 1300 3003144HK 23044 MW33 31,16 220 257,0 3040 140 3,0 0,26 260 387 254
340 90,0 1030 1783 900 1300 3113144HK 23044 KMW33 29,95 257,0 3040 140 3,0 026 260 387 254
370 120,0 1590 2772 800 1000 3003744H 23144 MBW33 54,70 266,0 3090 16,0 4,0 0,34 180 269 1,77
370 120,0 1590 2772 800 1000 3113744H 23144 KMBW33 52,00 266,0 3180 16,0 4,0 0,34 180 269 1,77
370 150,0 1855 3289 500 630 4053744HK 24144 MBW33 67,70 262,0 310,7 11,0 4,0 041 169 370 251
400 108,0 1599 2472 950 1300 3544AMH 22244 ACMBW33 60,20 2744 3455 16,0 4,0 0,28 242 360 237
400 108,0 1599 2472 950 1300 113544AMH 22244 ACKMBW33 60,00 2744 3455 16,0 4,0 0,28 242 360 237
400 144,0 1800 3125 750 950 3003244H 23244 MBW33 83,20 2750 3299 16,0 5,0 0,39 1,72 259 1,68
400 144,0 1800 3125 750 950 3113244H 23244 KMBW33 82,70 2750 3299 16,0 5,0 0,39 1,72 259 1,68
460 145,0 2200 3252 750 950 3644AMHK 22344 ACMW33 124,70 290,0 379,2 22,0 5,0 035 1,95 290 191
460 145,0 2200 3252 750 950 113644AMHK 22344 ACKMW33 124,20 290,0 3792 220 50 035 195 290 1,91
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OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie
pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  CcTat. (cmazska)

d D B C G NracTt.  xXuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM kH 06/MVH - KK MM -

230 380 120,0 1532 2653 700 900 3746 57,20 230 274,00 327,7 40 025 269 4,02 265

240 360 92,0 1067 2160 800 1000 3003148AMH 23048 ACMBW33 34,10 240 279,5 318,0 16,0 3,0 025 275 410 2,69
360 92,0 1067 2160 800 1000 3113148AMH 23048 ACKMBW33 33,20 279,5 3180 16,0 3,0 025 275 410 2,69
440 120,0 1843 2968 800 1100 3548AMHK 22248 ACMW33 83,26 303,0 380,5 22,0 4,0 0,27 250 3,70 250
440 120,0 1843 2968 800 1100 113548 AMHK 22248 ACKMW33 81,56 303,0 3805 22,0 4,0 0,27 250 3,70 250

260 400 104,0 1432 2550 750 950 3003152AMH 23052 ACMBW33 49,60 260 302,0 3551 16,0 4,0 0,26 261 3,89 255
400 104,0 1432 2550 750 950 3113152AMH 23052 ACKMBW33 48,37 302,0 3551 16,0 4,0 0,26 261 3,89 255
440 144,0 1938 3708 670 850 3003752AMHK 23152 ACMW33 93,56 3174 3710 220 4,0 033 202 304 1,77
440 144,0 1938 3708 670 850 3113752AMHK 23152 ACKMW33 87,78 3174 3710 220 4,0 033 202 304 1,77
480 130,0 2055 3311 750 1000 3552H 22252 MBW33 101,20 330,0 410,2 22,0 5,0 0,30 228 340 223
480 130,0 2055 3311 750 1000 113552H 22252 KMBW33 100,50 330,0 410,2 22,0 5,0 0,30 228 340 223
540 165,0 2940 4590 630 800 3652AMHK 22352 ACMW33 192,42 351,0 446,5 22,0 6,0 0,33 201 3,00 1,97
540 165,0 2940 4590 630 800 113652AMHK 22352 ACKMW33 192,20 351,0 4465 220 6,0 0,33 201 3,00 1,97

280 410 98,0 1203 2431 700 900 3756 46,90 280 318,0 363,0 4,0 0,25 265 39 260
420 106,0 1400 2897 700 900 3003156AMHK 23056 ACMW33 54,18 326,2 3712 16,0 4,0 0,25 2,70 4,02 264
420 106,0 1400 2897 700 900 3113156AMHK 23056 ACKMW33 52,88 326,2 3712 16,0 4,0 0,25 2,70 4,02 264
460 146,0 2076 3857 630 800 3003756AMH 23156 ACMBW33 99,55 333,0 3949 220 5,0 0,33 204 304 206
460 146,0 2076 3857 630 800 3113756AMH 23156 ACKMBW33 96,45 333,0 3949 220 5,0 0,33 204 304 2,06
500 130,0 2139 3519 700 950 3556AH 22256 MBW33 120,70 3470 4311 220 5,0 028 239 35 234
500 130,0 2139 3519 700 950 113556AH 22256 KMBW33 120,50 3470 4311 220 5,0 028 239 35 234
580 175,0 3394 5685 530 700 3656AMHK 22356 ACMW33 236,73 382,0 476,9 22,0 6,0 0,33 203 3,02 202
580 175,0 3394 5685 530 700 113656AMHK 22356 ACKMW33 232,21 382,0 476,9 22,0 6,0 0,33 203 3,02 202
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
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. [MoaLwmnHmnKmM PONMKOBbIE paananbHbIe cq:)epmqecme ABYXpALHbIE
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OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie

pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  CcTat. (cmazska)

d D B C G NracTt.  xXuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM kH 06/MVH - KK MM -

300 440 105,0 1466 2809 630 800 3760H 57,40 300 3440 3983 220 4,0 025 2,72 405 266
460 118,0 1660 3259 630 800 3003160AMH 23060 ACMBW33 73,59 351,0 4052 22,0 4,0 025 264 393 258
460 118,0 1660 3259 630 800 3113160AMH 23060 ACKMBW33 71,56 351,0 4052 22,0 4,0 025 264 393 258
500 160,0 2670 4900 670 850 3003760HK 23160 MW33 127,60 360,0 432,2 220 5,0 0,36 1,90 283 1,86

320 480 121,0 1796 3611 600 750 3003164AMHK 23064 ACMW33 80,51 320 370,0 4298 16,0 4,0 0,26 255 3,08 250
480 121,0 1796 3611 600 750 3113164AMHK 23064 ACKMW33 78,26 370,0 4298 16,0 4,0 0,26 255 3,08 250
580 150,0 3105 5097 500 750 3564AMH 22264 ACMBW33 180,10 402,0 5052 22,0 5,0 0,27 255 3,80 255
580 150,0 3105 5097 500 750 113564AMH 22264 ACKMBW33 175,70 402,0 5052 22,0 5,0 0,27 255 3,80 255
580 208,0 4010 7100 500 630 3003264AMHK 23264 ACMW33 249,10 399,0 4940 220 5,0 037 181 269 1,80
580 208,0 4010 7100 500 630 3113264AMHK 23264 ACKMW33 241,80 399,0 4940 22,0 5,0 037 181 269 1,80

340 520 133,0 2116 4282 500 700 3003168AMHK 23068 ACMW33 108,30 340 396,0 456,0 22,0 5,0 026 255 3,08 250
520 133,0 2116 4282 500 700 3113168AMHK 23068 ACKMW33 105,22 396,0 456,0 22,0 5,0 026 255 3,08 250

360 540 134,0 2222 4709 530 670 3003172H 23072 MBW33 112,90 360 416,0 476,5 220 5,0 0,26 260 3,87 254
540 134,0 2222 4709 530 670 3113172H 23072 KMBW33 109,90 416,0 476,5 22,0 5,0 0,26 260 387 254

400 600 148,0 2700 5500 450 550 3003180AMH 23080 ACMBW33 153,14 400 462,0 5359 220 5,0 0,25 269 4,00 268
650 200,0 3980 7850 450 650 3003780AMHK 23180 ACMW33 267,32 4740 5572 22,0 6,0 031 217 324 212
820 243,0 6540 10200 350 470 3680AMHX 22380 ACMBHA1W33 635,00 532,0 693,7 220 75 032 212 315 2,11

460 680 163,0 3600 7240 415 585 3003192AMH 23092 ACMBW33 208,20 460 530,0 614,8 22,0 6,0 023 295 439 289

530 780 185,0 4700 9700 335 490 30031/530 230/530 MB 312,31 530 604,0 708,2 6,0 0,22 3,03 451 298

600 980 300,0 9547 19303 298 377 30037/600 231/600 MB 880,85 600 717,0 859,1 7,5 0,30 2,26 3,37 221
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
Cco cmspKHOU emyJsikou

OcHoBHble Mpysonoabem-NpenensHas Ob6o3HaveHune Macca Pa3mepbl PacueTHble
pa3mepbl HOCTb yacrorta NOALUMMHUK k03dhhbULMeHTbI
BpaLleHus + BTyrKa
OVH.  CcTaT.  (cmaska) rocTt Mn3 CTshKHas
d D B C G nnacr. xugkas NOALLUNMHUK BTYIKa d d, D, b, L L, [ e e Y, Ya
MM kH 06/MVH - Kr MM -
50 120 43 208 246 3200 4000 753610H 22311 KW33 AH2311X 2,53 50 69,6 995 6,3 54 57 2,0 0,38 1,76 262 1,72
65 150 51 297 358 2400 3200 753613H 22314 KW33 AH2314X 4,88 65 87,3 1250 8,0 64 68 2,1 037 182 271 178
160 55 338 424 2200 3000 953613H 22315 KW33 953613 5,98 942 1320 80 68 72 2,1 0,36 185 276 1,81
160 55 351 401 2200 3000 73613 22315 KMB 953613 6,12 98,5 1351 - 68 71,5 21 0,38 1,78 265 1,74
70 160 55 348 396 2200 3000 73614 22315 KMB AH2315X 5,76 70 98,5 1351 - 68 72 2,1 0,38 1,78 265 1,74
160 55 338 424 2200 3000 753614H 22315 KW33 AH2315X 5,67 94,2 132,0 8,0 68 72 2,1 036 185 276 1,81
75 170 58 373 441 2000 2800 73615 22316 KMB AH2316X 7,15 75 108,0 143,7 - 71 75 2,1 0,36 1,88 280 1,84
85 190 64 535 695 1900 2600 73617AMH 22318 ACKMBW33 AH2318X 9,36 85 119,0 1591 11,0 79 83 3,0 037 183 272 178
190 64 506 632 1900 2600 753617H 22318 KW33 AH2318X 9,33 109,7 1591 11,0 79 83 3,0 0,36 190 283 1,86
95 215 73 600 744 1700 2200 73619AMH 22320 ACKMBW33 AH2320X 13,75 95 1350 1815 11,0 90 94 3.0 037 181 270 1,77
215 73 652 830 1700 2200 753619H 22320 KW33 AH2320X 13,47 126,7 1792 11,0 90 94 3.0 035 191 285 187
115 260 86 864 1094 1400 1800 73623AMH 22324 ACKMBW33 AH2324X 24,32 15 158,0 2185 14,0 105 109 3,0 037 1,82 2,71 1,78
120 280 93 923 1290 1300 1700 93624 93624 29,40 120 184,0 2355 - 115 119 4,0 0,37 1,84 274 1,80
280 93 923 1290 1300 1700 73624 73624 29,40 184,0 2355 - 115 119 40 037 184 274 1,80
135 280 93 923 1290 1300 1700 73727 73727 29,10 135 184,0 2355 - 115 119 50 037 184 274 1,80
300 102 1100 1444 1200 1600 93627AMHK 22328 ACKMW33 AH2328X 37,37 181,0 2472 160 125 130 4,0 038 1,76 262 1,72
160 280 88 926 1540 1200 1600 3753732HN 23134 KMBW33  AH3134 24,50 160 201,0 244,7 16,0 104 109 21 031 216 322 2M1
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
Cco cmspKHOU emyJsikou

OcHoBHble Mpysonoabem-NpenensHas Ob6o3HaveHune Macca Pa3mepbl PacueTHble
pa3mepbl HOCTb yacrorta NOALUMMHUK k03dhhbULMeHTbI
BpaLleHus + BTyrKa
OVH.  CcTaT.  (cmaska) rocTt Mn3 CTshKHas
d D B C G NnracT.  Xuakas NOALUNMHUK BTyrika d d, D, b, L L, [ ® Y, Y, Y,
MM kH 06/M1H - KT MM -
170 380 126 1671 2368 900 1200 73634AMHK 22336 ACKMW33 AH2336 75,37 170 238,0 312,1 22,0 154 160 4,0 0,37 083 2,71 1,78
180 340 92 1089 1669 1200 1600 73536 73536 41,10 180 238,0 2952 - 112 117 40 0,29 233 346 227
380 126 1684 2577 800 1100 73736 73736 73,14 2530 3244 - 154 162 40 034 199 29 1,95
400 132 1816 2675850 1100 73636 73636 86,50 2550 328,5 - 160 167 50 036 185 2,75 1,81
190 420 138 1945 2884 850 1100 73638AMHK 22340 ACKMW33 AH2340 96,96 190 262,0 344,8 22,0 170 177 5,0 036 187 278 183
200 370 150 1840 3350 500 630 4753740HK 24144 MBW33 4753744HK 78,90 200 262,0 310,7 11,0 181 195 4,0 041 169 3,70 251
220 440 120 1843 2968 800 1100 73544AMHK 22248 ACKMW33 AH2248 92,66 220 303,0 3805 22,0 144 150 4,0 0,27 250 3,70 250
280 460 160 2331 4667 600 700 4073156H 24060 K30MBW33 AH3160 12410 280 3470 401,3 140 192 200 4,0 0,32 2,02 3,04 203
500 200 3214 6106 360 450 4073756H 24160 K30MBW33 AH2248 183,80 357,0 4231 16,0 224 232 50 041 1,72 248 1,59
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
C 3aKkpenumeJsibHOU emyJiKoU

OcHoBHble Mpysonoabem-NpenensHas Ob6o3HaveHune Macca Pa3mepbl PacueTHble
pa3mepbl HOCTb yacrorta NOALUMMHUK Kk03dhhbULMeHTbI
BpaLleHus + BTyrKa
OVH.  CcTaT.  (cmaska) rocTt Mn3 3aKpenur.

d D B C G nnacr. xugkas NOALLUUMHUK BTYIKa d d, D, b, L [ @ Y7, Y, Vi

MM KH 06/MVH - KK MM -

50 120 43,0 208 246 3200 4200 353610H 22311 KW33 H2311 3,50 50 69,6 995 6,3 59,0 2,0 0,38 1,76 262 1,72

60 120 31,0 150 200 3600 4500 13512AMH 22213 ACKMBW33 H313 2,23 60 86,0 1055 6,3 50,0 15 026 259 386 253

65 160 55,0 338 424 2200 3000 353613H 22315 KW33 H2315 6,36 65 942 1320 80 730 21 036 185 276 1,81

70 140 33,0 191 293 3200 4000 13514H 22216 KMBW33 H316 3,20 70 99,0 120,8 6,3 590 2,0 025 268 4,00 262
140 33,0 187 225 3200 4000 353514H 22216 KW33 H316 3,08 941 1223 6,3 590 2,0 023 291 433 284
170 58,0 373 441 2000 2800 13614KH 22316 KMBW33 H2316 7,38 108,0 143,7 8,0 780 21 036 188 280 1,84
170 58,0 408 517 2000 2800 353614H 22316 KW33 H2316 7,46 99,9 141,6 8,0 780 21 0,36 1,88 281 184

80 160 40,0 246 329 2600 3400 13516H 22218 KMBW33 H318 477 80 112,0 138,8 6,3 650 20 0,27 253 3,77 248
160 40,0 261 359 2600 3400 353516H 22218 KW33 H318 473 107,4 139,2 6,3 650 20 025 2,73 4,06 267
190 64,0 506 632 1900 2600 353616H 22318 KW33 H2318 9,98 109,7 1591 11,0 86,0 3,0 0,36 190 283 1,86

90 180 46,0 327 438 2200 3000 13518H 22220 KMBW33  H320 6,61 90 1250 156,1 8,0 71,0 21 0,27 247 367 241
180 46,0 328 455 2200 3000 353518H 22220 KW33 H320 6,19 120,0 156,4 8,0 71,0 21 0,25 267 397 261
215 73,0 652 830 1700 2200 13618AMH 22320 ACKMBW33 H2320 14,91 1350 1815 11,0 970 3,0 037 181 270 1,77
215 73,0 652 830 1700 2200 353618H 22320 KW33 H2320 14,70 126,7 1792 11,0 970 3,0 035 191 285 1,87

100 200 53,0 411 553 2000 2800 13520H 22222 KMBW33  H322 9,53 100 138,0 1734 8,0 770 21 028 239 355 238
200 53,0 427 582 2000 2800 353520H 22222 KW33 H322 9,15 130,1 1734 8,0 770 21 028 243 362 238

110 215 58,0 569 809 1900 2600 13522H 22224 KMBW33 H3124 11,20 110 1490 187,7 11,0 88,0 21 029 236 351 231
215 58,0 514 750 1800 2400 353522H 22224 KW33 H3124 11,30 142,2 1858 11,0 88,0 2,1 0,27 251 3,74 245
260 86,0 864 1094 1400 1800 13622AMH 22324 ACKMBW33 H2324 25,83 158,0 2185 14,0 1120 3,0 037 182 271 1,78
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
C 3aKkpenumeJsibHOU emyJiKoU

OcHoBHble Mpysonoabem-NpenensHas OGo3HayeHne Macca Pa3mepbl PacueTHble
pa3mepsbl HOCTb yacrorta NOALUMMHUK Kk03dhhbULMeHTbI
BpaLleHus + BTyrKa
OVH.  CcTaT.  (cmaska) roct Mn3 3aKpenur.
d D B C G NnracT.  Xuakas MOJLUNIMHUK BTyrika d d, D, b, L [ ® Y, Y, Y,
MM kH 06/M1H - KT MM -
115 230 64,0 570 809 1800 2400 13523H 22226 KMBW33 H3126 14,17 115 161,0 201,17 11,0 920 3,0 029 231 344 226
230 64,0 613 900 1700 2200 353523H 22226 KW33 H3126 14,70 1529 1979 11,0 92,0 3,0 028 245 365 235
125 210 53,0 385 660 1800 2400 3013125H 23028 KMBW33 H3028 10,53 125 161,0 1866 80 820 20 025 2,70 4,03 265
250 68,0 660 924 1600 2000 13525AMHK 22228 ACKMW33 H3128 18,22 172,0 219,7 11,0 97,0 3,0 029 235 350 230
250 68,0 658 928 1600 2000 353525H 22228 KW33 H3128 18,34 164,8 218,7 11,0 97,0 3,0 0,27 252 3,76 252
140 290 80,0 868 1243 1400 1800 13528AMHK 22232 ACKMW33 H3132 30,46 140 196,0 252,2 14,0 119,0 3,0 029 229 340 224
290 80,0 892 1300 1200 1800 353528H 22232 KW33 H3132 30,60 188,8 2495 140 1190 3,0 027 252 3,76 2,52
150 310 86,0 974 1420 1300 1700 13530AMH 22234 ACKMBW33 H3134 34,90 150 210,0 268,5 16,0 122,0 4,0 0,30 2,27 3,37 2,21
360 120,0 1527 2000 950 1300 13630AMHK 22334 ACKMW33 H2334 68,80 2240 296,1 16,0 154,0 4,0 037 181 269 1,77
160 320 86,0 1054 1577 1200 1600 13532AMHK 22236 ACKMW33 H3136 39,30 160 2240 2790 16,0 131,0 4,0 028 237 356 232
380 126,0 1671 2368 900 1200 13632AMHK 22336 ACKMW33 H2336 80,89 238,0 3121 22,0 161,0 50 037 183 271 1,78
170 340 92,0 1089 1669 1200 1600 13534HK 22238 KMW33 H3138 46,90 170 238,0 2952 16,0 1410 4,0 0,29 233 346 227
400 132,0 1816 2675 850 1100 13634HK 22338 KMW33 H2338 91,98 255,0 3285 22,0 169,0 5,0 036 185 275 1,81
180 360 98,0 1270 2016 1100 1400 13536AMH 22240 ACKMBW33 H3140 55,60 180 2470 3114 16,0 150,0 4,0 029 231 344 226
420 138,0 1945 2884 850 1100 13636AMHK 22340 ACKMW33 H2340 106,20 262,0 344,8 220 176,0 50 036 187 2,78 1,83
190 420 1380 1945 2884 850 1100 13638AMHK 22340 ACKMW33  13638A 10526 190 262,0 3448 220 176,0 5,0 036 187 2,78 1,83
420 1380 1945 2884 850 1100 13638AMHKT2 22340 ACKMS2W33 13638A 105,26 262,0 3448 22,0 176,0 5,0 036 187 278 1,83
200 340 90,0 1030 1783 900 1300 3013140HK 23044 KMW33 H3044 41,88 200 257,0 304,0 140 128,0 3,0 026 260 387 254
400 108,0 1599 2472 950 1300 13540AMH 22244 ACKMBW33 H3144X 74,68 2744 3455 16,0 161,0 4,0 028 242 360 237
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
C 3aKkpenumeJsibHOU emyJiKoU

OcHoBHble Mpysonoabem-NpenensHas OGo3HayeHne Macca Pa3mepbl PacueTHble

pa3mepsbl HOCTb yacrorta NOALUMMHUK Kk03dhhbULMeHTbI
BpaLleHus + BTyrKa
OVH. cTatr.  (cmaska) rocTt Mn3 3aKpenuT.

d D B C G NnracT.  Xuakas MOJLUNIMHUK BTyrka d d, D, b, L [ ® Y, Y, Y,

MM KH 06/MVH - KK MM -

240 400 104,0 1432 2550 750 950 3013148AMH 23052 ACKMBW33 H3052X 64,90 240 302,0 3551 16,0 147,0 4,0 026 261 389 255
440 144,0 1938 3708 670 850  3013748AMHK 23152 ACKMW33 H3152X 109,73 3174 3710 220 190,0 4,0 0,33 202 3,04 1,77
480 130,0 2055 3311 750 1000 13548H 22252 KMBW33 H3152X 122,80 330,0 410,2 22,0 190,0 5,0 0,30 228 340 2,23

260 420 106,0 1400 2897 700 900  3013152AMHK 23056 ACKMW33 H3056 74,70 260 326,2 3712 16,0 152,0 4,0 025 270 4,02 264

280 460 118,0 1660 3259 630 800 3013156AMH 23060 ACKMBW33 H3060 92,31 280 351,0 4052 22,0 168,0 4,0 025 264 393 258

MUHCKUM NOOQWUNHUKOBLIN 3ABOA gﬁ MPZ




Tabnuubl noawmnHukos @ @ [MoawwnHrk1 ponukoBble paananbHble chepuyeckue AByXpsiaHble

83000H B6-22200M-2RZ B5-22200-2RZ 183000H

lModwunHuku ponukoebie paduasibHbie cehepudeckue 8yxpsiOHbIe
€ 08yXCMOPOHHUM yr/IOmHeHUemM

OcHoBHble Mpysonoabem-NpenensHas OGo3HayeHne Macca Pa3mepbl PacueTHble
pa3mepsbl HOCTb yacrorta NOALUMMHUK Kk03dhhbULMeHTbI
BpaLleHus + BTyrKa
OVH. cTatr.  (cmaska) rocTt Mn3 3aKpenuT.

d D B C G NnracT.  Xuakas MOJLUNIMHUK BTyrka d d, D, b, L [ ® Y, Y, Y,
MM KH 06/MVH - KK MM -
40 80 28,0 80 90 5300 B5-22208M-2RZ 0,69 40 53 68,9 1,1 029 220 341 224
60 110 34,0 153 180 4000 B6-22212M-2RZ 1,38 60 750 941 6,3 1,5 024 280 420 280
75 150 51,5 214 290 2800 183715H 183715H H2317 513 75 98,0 137,7 70 820 20 026 265 394 259
85 150 51,5 214 290 2800 83717H 83717H 3,09 85 98,0 137,7 7,0 2,0 026 265 394 259
100 200 71,0 413 556 2000 183720H 183720H H2322 11,50 100 128,3 183,8 9,0 105,0 21 028 238 355 238

215 87,0 605 1200 83720H 83720H 14,65 115,0 190,0 11,0 3,0 0,37 181 270 1,77
110 200 71,0 413 556 2000 83722H 83722H 8,13 110 128,3 183,8 9,0 2,1 028 238 355 238
150 270 87,0 730 1040 1100 83730H 83730H 19,35 150 178,0 244,0 11,0 3,0 029 235 350 230
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lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
e eu6poycmo&que0M ucriosiHeHuUu
OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie
pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  CcTat. (cmazska)
d D B C G NracTt.  xXuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,
MM kH 06/MUH - KT MM
25 52 206 43 41 8500 11000 3553205 23205 MA 0,20 25 32,0 435 1,0 041 164 244 1,60
40 80 230 80 90 5300 6800 553508 22208 MA 0,57 40 53,0 693 1.1 029 220 341 224
45 100 25,0 153 125 4500 5600 553309 553309 MA 1,05 45 69,7 88,2 1,5 023 298 445 292
50 90 23,0 88 106 4500 5800 553510 22210 MA 0,68 50 63,5 792 11 025 260 397 260
55 100 25,0 105 125 4500 5600 553511 22211 MA 0,91 55 69,7 88,2 1,5 0,23 298 445 292
60 110 28,0 153 180 4000 5000 3512HK5 22212 MAW33 1,21 60 750 950 6,3 1,5 024 280 420 280
110 28,0 139 172 4000 5000 553512 22212 MA 1,21 755 95,0 1,5 026 261 389 255
130 46,0 250 300 2800 3600 553612H 22312 MAW33 3,05 845 1079 63 21 0,38 1,78 265 1,74
65 140 48,0 270 321 2600 3400 3613AMHK5 22313 ACMAW33 3,71 65 87,7 1176 80 21 037 180 269 1,76
70 150 51,0 311 380 2400 3200 3614HK5 22314 MAW33 4,53 70 92,0 1266 80 21 037 182 271 1,78
170 58,0 373 441 2000 2800 3616HK5 22316 MAW33 6,66 108,0 143,7 80 2,1 0,36 1,88 280 1,84
90 190 64,0 535 695 1900 2600 3618AMHK5 22318 ACMAW33 9,08 90 119,0 159,17 11,0 3,0 0,37 183 2,72 1,78
100 215 73,0 652 830 1700 2200 3620AMHK5 22320 ACMAW33 13,41 100 1350 1815 11,0 3,0 037 181 270 1,77
110 240 80,0 751 943 1500 1900 3622AMHK5 22322 ACMAW33 19,62 110 149,0 201,2 14,0 3,0 037 183 272 1,79
120 260 86,0 864 1094 1400 1800 3624AMHK5 22324 ACMAW33 2413 120 158,0 218,5 11,0 3,0 037 182 271 1,78
260 86,0 864 1094 1400 1800 113624AMHK5 22324 ACKMAW33 23,78 158,0 2185 14,0 3,0 037 182 271 1,78

MUHCKUM NOOQWUNHUKOBLIN 3ABOA




Tabnuubl noawmnHukos @ @ [MoawwnHrk1 ponukoBble paananbHble chepuyeckue AByXpsiaHble
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-
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3000HK5 113000HK5 = 1:12 3153000 =>1:12 3153236/11
3003000HK5

lModwunHuku ponukoebie paduasibHbie cehepudeckue 08yxpsiOHbIe
6 eubpoycmolivueom ucrosiHeHuu

OCHOBHbIe lpysonogbem- [pepenbHas 0O6o3HavyeHune Macca Pasmepbl PacuyeTHblie

pasmepbl! HOCTb yacrora ko3hpULIMEHTbI
BpaLLeHus
OVH.  CcTat. (cmazska)

d D B C G NracTt.  xXuakas rocTt Mn3 d d, D, b, [ @ Y, Y, Y,

MM kH 06/MUH - KT MM -

130 230 64,0 570 809 1800 2400 3526HK5 22226 MAW33 11,54 130 1606 201,17 11,0 3,0 029 231 344 226
230 64,0 570 809 1800 2400 113526HKS 22226 KMAW33 11,30 160,6 201,17 11,0 3,0 029 231 344 226
280 93,0 923 1290 1300 1700 3626HK5 22326 MAW33 29,60 184,0 2355 14,0 4,0 037 1,84 274 1,80

140 300 102,0 1100 1444 1200 1600 3628AMHK5 22328 ACMAW33 36,10 140 181,0 2472 16,0 4,0 0,38 1,76 262 1,72

150 270 73,0 730 1040 1500 1900 3530AMHK5 22230 ACMAW33 18,24 150 186,0 236,3 14,0 3,0 029 235 350 230
320 108,0 1208 1670 1100 1500 3630AMHK5 22330 ACMAW33 44,64 217,0 2629 16,0 4,0 0,38 1,78 264 1,74

160 340 114,0 1370 1916 950 1300 3632AMHKS 22332 ACMAW33 52,60 160 213,0 280,0 16,0 4,0 038 180 269 1,76

170 260 67,0 735 1200 1500 1900 3003134HK5 23034 MAW33 13,20 170 1970 230,5 11,0 21 0,23 3,00 440 290
360 120,0 1527 2000 950 1300 3634AMHK5 22334 ACMAW33 61,50 2240 296,1 16,0 4,0 037 181 269 1,77
360 120,0 1527 2000 950 1300 113634AMHK5 22334 ACKMAW?33 59,00 2240 296,1 16,0 4,0 037 181 269 1,77

180 320 112,0 1300 2200 900 1200 3153236J11 23236KMA 40,70 180 219,0 267,5 4,0 0,38 1,79 2,67 342
380 126,0 1671 2368 900 1200 3636AMHK5 22336 ACMAW33 71,04 238,0 3121 22,0 4,0 0,37 183 2,71 1,78

190 400 132,0 1816 2675 850 1100 3638HK5 22338 MAW33 86,60 190 2550 328,55 220 5,0 0,36 185 275 1,81
400 132,0 1816 2675 850 1100 113638HK5 22338 KMAW33 84,80 2550 3285 22,0 5,0 036 185 275 1,81

f—N
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(276> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHble cqaepmqecme OHOpAAHbIE

PonukoBble pagunanbHble
chepuyeckne OAHOPAAHbLIE
NOALMMHUKL NpeaHa3HadYeHbl Ans
BOCNPUATUA MPENMYLLECTBEHHO
paguanbHOW Harpysku. FABnswTcs
caMoycTaHaBnuMBaKwWNMNCS
nogwunHukamm. MNpu HopmanbHbIX
pabounx ycnosusx (C/P > 10,
n,..<0,6n ..) o6ecneuynsaioT
KOMMEHCaLMIo YrroBbIX MEPEKOCOB
Bana m kopnyca go 2°. lNoatomy
Takne MOALUMMHUKMA pPEKOMEHOyeT-
Csl NPUMEHATb B y3nax, rge rpyso-
NoAbLEMHOCTb CaMoOyCTaHaBnvBa-
IOLLIMXCS LUAPUKOBBIX ABYXPSAHbLIX
chepumyecknx NOAWMNHUKOB
HegocTaTo4yHa, a MNPUMEHSTb
ponuKoBble papunanbHble cdepu-
yeckme ABYyXpsSAHblE MOALUMMHUKM
HeuenecoobpasHo wu3-3a 6Gonee
BbICOKOW CTOMMOCTMW.

MogwmnHmkKn pmkeupytoT Ban B
0CeBOM HanpaBneHun B o0be
CTOPOHbI. [pn ycTaHOBKE B Onope
OBYX MOALUUMHMKOB PSiAOM  CBO-
NCTBO CaMOyCTaHaBMMBaEeMOCTM
TepseTcs.

MapknpoBka COCTOUT K3
OCHOBHOrO LMGPOBOro 0bo3Haye-
Husa no FOCT 3189-89 n gononHum-

Cxema yCTaHOBKM POSMKOBBIX
pagnanbHbiX cdepuvecKkux
OOHOPSAOHBLIX MOALUMNHUKOB B Y3er,
aHanorn4yHa cxemam YCTaHOBKM
pagvanbHbiX LWapUKOBbLIX MU
POMNMKOBLIX paananbHbIX cdepu-
YeCKMX OBYXPSAHbIX MOALLUMHUKOB.

MoaWwnnHUKKM BbINyCKaTCA
M3 ¢ yunmMHapUYEeCKNM OTBEPCTHU-
€M, HO MOTYT TaKXe U3rotTaBnmBaTb-
CA C KOHu4yecknm (KoHyc 1:12)
OTBEpPCTMEM [N MOHTaxa Ha
KOHMYECKYl0 LIerKy Bana, nimbo Ha
3aKpenuTernbHble U CTSXHble
BTYNkW. [MogwmnHUKn u3rotaenu-
BalOTCS C cenapaTtopoM U3 CTEKMo-
HanorHeHHoro nonuamuaa.

BennunHa pagnansHoro 3asopa
npvBogmuTCA B Tabnuue 8.

OunHamunyeckas aKBMBaneHTHas
Harpy3ka P=(VF +9,5F )K K.

Cratnyeckass 9KBUBAneHTHas
Harpy3ka P,=F +5F,.

[onyckaemble OTKMOHEHUS Ha
pa3mepbl U OMeHus npuBedeHbl B
Tabnuuax.

TenbHOoro cydukca.
E cenapaTop U3roToBMeH U3 CTEKNOHaNOMHEHHOro nonaMmnaa.
K2E Ha cdepuyeckon MOBEPXHOCTU HapPY>XHOro Kosfbla YCTaHOBIIEHO

KOJbLO, OrpaHun4vmBaroLlee nepekoc noAllnnHuka um obnervatowee
MOHTaX B Yy3ersl, cenaparop WU3rotoBjieH U3 CTEKJIOHanoJIHEHHOro

nonvamuga.

@ MPZ
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Tabnuubl noawmnHukos @ @ [MoawwnHrku ponukoBble paananbHble chepuieckie OAHOPSAHbIE

23000E 23000K2E

lModwunHuku ponukoebie paduasibHble cghepudeckue 0OHOPSAOHbIe

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3HayeHne Macca Pa3mepbl
pa3mMepbl HOCTb yacTorta
BpaLLeHus

OVH.  cTat (cma3ka)
d D B C C, nnact.  xuakas roct d d, D, [
MM kH 06/MUH - KT MM
30 72 19 53 48 4300 5000 23306E 0,385 30 475 596 1.1
35 72 19 53 48 4300 5000 23707E 0,362 35 475 596 1.1
85 150 28 156 171 1900 2400 23217K2E 1,830 85 106 1336 2,0
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(280> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHble 0AHOPAAHbIE TOPOUAalbHbIE

TopouaanbHble MOALNMHUKN —
3TO0 camoycTaHaBnuBatLlmnecs
PONMWKOBbIE MNOAWMUNHUKK. B
TopouAanbHbIX MNOALWMNMHMKAX
06beanHeHbI CBOMCTBA NOALUMMHU-
KOB KaYeHMUs1 TPEX CYLLECTBYHOLLUX
TUMNOB:

— UWIIMHAPUYECKUX POJSINKOBbIX
NOALUMMHUKOB TakK Kak JonyckaeTcs
BO3MOXXHOCTb OCEBOIO CMELLEHMS
KoreL, NoALINMHUKE;

— uWronbyaTtbiX MOALUMMHMKOB, Tak
KakK OHV MMEIT Maroe nornepeyHoe
CeYeHue;

— cepnyecknx pOoONMUKOBbIX
NMOALUMMHUKOB, Tak kak obecneuyn-
BaeTCsl caMOyCTaHOBKa NoALUMMHU-
KoB M paboTocnocobHOCTb Yyana
MPU MOHTaXXHbIX U SKCNyaTaLMoH-
HbIX nepekocax Ao 0,5°.

TopounpanbHble MOALWMUMHUKN
npegHasHayeHbl Ans BOCMPUATUS
TOIMbKO pagmarnbHON Harpysku U He
CNoCoOHbI BOCMIPUHMMATbL OCEBYHO.

TopovnpanbHble NOALMMHUKA
N3roTaBNMBaTCS C LUNMHOPUYEC-
KM W KOHWYECKMM OTBEPCTMEM
(koHycHocTb 1:12) onst MOHTaXa Ha
KOHMYECKYIO LUelKy Bana Wu Ha
3aKkpenuTernbHble NGO CTSHKHbIE
BTYIKWN.

TopoupanbHble MOALUMHUKN
nmetoT 6e36opTOBbIE KOMbLA, OANH
pAA  ONWHHBIX ©04K00OpasHbIX
pPONMKOB, cenapaTtop OKOHHOro
TMna. Ona manbix TUnopasMepoB
MOALUMMHUKOB cenapaTop M3roTas-
nBaeTCs U3 CTEKIOHAMNOMHEHHOTO
nonvamuga, AnNS CcCpegHux wu

KPYMHBIX - U3 naTyHn. OTnn4unTens-
HOW OCOBEHHOCTBI KOHCTPYKLIMM
aBnseTcsa OonblWwoOW paguyc
obpasyloLlelrt pofMKoB U OOPOXKeEK
KayeHus koney. ATo AaeT BO3MOX-
HOCTb OCEBOIO CMELLeHUs Korey, B
npegenax +10% OT WX LWMPUHBI.
Bonbwasa nnowanb KOHTaKTHbIX
nosepxHocten obecnevymBaeT
TopouaanbHOMY MOALWMMHUKY
HaMBbICLLUYD HECyLlyl Ccnocob-
HOCTb Cpeau BCcex TUMOB MOALUNIM-
HMKOB C TaKoOW e BefIM4YMHON
nonepeYHoro CE4eHUs.

MogWwmnnHMK nokasan BbICOKYHO
paboTtocnocobHOCTE B onopax
ONVHHOMEPHbLIX BanoB Ang
KOMMeHcauun TennoBbIX nepeme-
WeHMn Bana, B pegyktopax Mu
Kopobkax nepegay npu TpeboBaHu-
SIX BbICOKOW HecyLlen cnocobHoc-
TW, KOMMAKTHOCTU U HEYyBCTBU-
TENbHOCTY K YIIOBbIM Nepekocam.

Ona obecnevyeHns HaaexHOM
paboTbl MOAWMWMHUKOB Ha HUX
MOCTOSIHHO JOfHa BO34ENCTBOBaTb
MUHMManbHasa Harpyska. 3To
0CcO00 BaXHO KOrda MOALUMMHUKM
BpaLLialTCs C BbICOKMMMU CKOPOCTSI-
MU W NpU 3TOM WCMOMb3YHTCA
KOHCUCTEHTHasi cmaska. B Takmx
YCINOBUSAX CUNbl MHEPLIM PONMKOB
N cenapaTtopoB, a Tak e TpeHue B
CMa304yHOM Martepuare Bbi3blBaeT
npockanb3biBaHne pOMUKOB,
NOBPEXAEHNE [OOPOXKEK KadeHus,
N3HOC C YBENMYEHMEM paanarbHO-
ro 3asopa.

@ MPZ




BennunHa MuUHUManbHON
CTaTMYECKON Harpy3kM paccyuTbl-
BaeTcs no hopmyne:

F....=0,007C,.

OKBMBaneHTHas AuHamu4eckasi
Harpyska Ha nogwmnHuk P=F,

OkBMBaneHTHass craTudeckasi
Harpyska Ha nogwmnHuk P,=F,

MapknpoBka TopouaanbHbIX
nogwunHukos MIM3 coctout w3
undpposoro 6asoBoro 06O3HaYe-
HWS, OOMONHUTENbHBLIX 0BOO03Ha4e-
HWUI, npedmkca n cypurKcos.

Tabnuupl noawmnHmkos @

BennuynHa paavanbHbIX
BHYTPEHHMX 3a30pOB B TOpoMaasb-
HbIX MOALUMMNHUKAX npuBedeHa B
Tabnuuax.

CneunaneHble TOpouaanbHble
NOALWMNMHUKM uMelT 06asoBoe
uncposoe o6o3HaveHne no MOCT.
B cneuuanbHbiXx TopouaanbHbIX
NoALIMMHUKaX, UMELLINX 0003Ha-
yeHne no OCT, npedukc «C» He
yKasblBaeTcsl.

. [MoaLwmnHmnKmM PONUKOBbLIE paananbHble 0AHOPAAHbIE TOPOUAalbHbIE

[Ovawvetp oTBepcTus

CBblLLe

Jite)

PapunanbHblil BHYTPEHHWI 3a30p
C2

MWH.

MakKC.

Hopm.

MWH.

MaKC.

MWH.

MaKC.

C4
MUH.

MakKC.

C5

MWH.

MakKcC.

MM

MKM

C TOpOMAAnbHbIA NOALLUMHMK.

E cenaparop 13 CTEKITOHANoNHEHHOIo nonuaMnaa

EK cenapaTop M3 CTEKIOHAMNOSIHEHHOIO nonMaMmnaa, U3MeHeHHasi BHYT-
PEHHSS KOHCTPYKLNS

T2 NOALUMMHWK NpegHasHadveH Ans paboTel B y3ne ¢ TemnepaTtypoun Oo
200°C

M MacCCUBHbIN NaTyHHbIV cenapaTtop

Vv GeccenapaTopHbIV NOALLINMTHUK

C2-C5 BHYTpPEHHUN pagnanbHbIii 3a30p

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

18
24
30
40
50
65
80
100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900
1000
1120

24
30
40
50
65
80
100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900
1000
1120
1250

15
18
21
25
33
40
52
64
76
87
97
108
118
128
137
152
164
175
191
205
220
245
267
300
329
370
410
450

27

32

39

45

54

66

82

100
119
138
152
171
187
202
221
236
259
280
307
335
360
395
435
494
535
594
660
720

27

32

39

45

54

66

82

100
119
138
152
171
187
202
221
236
259
280
307
335
360
395
435
494
535
594
660
720

39

46

55

65

79

96

120
144
166
195
217
238
262
282
307
330
360
395
435
475
518
567
617
680
755
830
930

39

46

55

65

79

96

120
144
166
195
217
238
262
282
307
330
360
395
435
475
518
567
617
680
755
830
930

51

60

73

85

104
124
158
186
215
252
280
307
337
368
407
434
483
528
577
633
688
751
831
920

51

60

73

85

104
124
158
186
215
252
280
307
337
368
407
434
483
528
577
633
688
751
831
920

65

76

93

109
139
164
206
244
280
321
361
394
434
478
519
570
620
675
745
811
890
975

65

76

93

109
139
164
206
244
280
321
361
394
434
478
519
570
620
675
745
811
890
975

81
94
117
137
174
208
258
306
349
398
448
495
545
602
655
714
789
850
929
1015
1110
1215

1075 1075 1335
1200 1200 1480
1015 1015 1325 1325 1655
1120 1120 1460 1460 1830
1260 1260 1640 1640 2040
1020 1020 1380 1380 1800 1800 2240
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[uametp oTBEpcTUA
d

CBblLLE

o

PapunanbHbIi BHYTPEHHWI 3a30p
Cc2 Hopm.

MWH.

MakKcC.

MWH.

MakKC.

MWH.

MakcC.

C4
MVH.

MaKC.

C5

MWH.

MaKC.

MM

MKM

18
24
30
40
50
65
80
100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900
1000
1120

24
30
40
50
65
80
100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900
1000
1120
1250

19
23
28
33
42
52
64
75
90
104
118
130
144
161
174
199
223
251
281
305
335
380
422
480
529
580
645
705

31

37

46

53

63

78

96

115
135
155
173
193
213
235
258
283
318
350
383
435
475
530
590
674
735
814
895
975

31
37
46
53
63
78
96
115
135
155
173
193
213
235
258
283
318
350
383
435
475
530
590
674
735
814
895
975

43

51

62

73

88

108
132
155
180
212
238
260
288
315
344
377
419
471
525
575
633
702
772
860
955

43

51

62

73

88

108
132
155
180
212
238
260
288
315
344
377
419
471
525
575
633
702
772
860
955

55
65

80

93

113
136
172
201
231
269
301
329
363
401
444
481
542
598
653
733
803
886
986

55
65

80

93

113
136
172
201
231
269
301
329
363
401
444
481
542
598
653
733
803
886
986

69

81

100
117
148
176
218
255
294
338
382
416
460
511
556
617
679
751
835
911

69

81

100
117
148
176
218
255
294
338
382
416
460
511
556
617
679
751
835
911

85
99
124
145
183
220
272
321
365
415
469
517
571
635
692
761
848
920
1005
1115

1005 1005 1225
1110 1110 1350
1230 1230 1490
1100 1100 1380 1380 1660
1215 1215 1525 1525 1855
1040 1040 1340 1340 1670 1670 2050
1165 1165 1495 1495 1875 1875 2275
1275 1275 1635 1635 2055 2055 2495

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

. [MoaLwmnHmnKmM PONUKOBbLIE paananbHble 0AHOPAAHbIE TOPOUAalbHbIE
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Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponnkoBble paanalbHble OAHOPAOHbLIE TOPOUAArbHbIE

43000E 3143000 C2200M Cc2200v
43000EK

lModwunHuku posnukoebie paduasibHble 0OHOPsIOHbIe MopoudasibHble

OcHoBHble Mpysonoabem- MpepenbHas OGo3HauyeHne Macca Pa3mepbl
pa3mMepbl HOCTb yacTorta
BpaLLeHus
OVH. cTart. (cma3ka)

d D B T C C, nract. _ xuakas rocTt mMn3 d d, D, B, T 26min Faemin Cgemin
MM kH 06/M1H - KT MM -
25 52 14 16 27,2 23,6 9000 12000 43205E 0,13 25 323 455 16 0,3 1,0 1,0

62 16 18 42 37 8000 10000 43305EK 0,24 354 533 17 0,3 1,1 2,3
60 110 28 166 190 2800 C2212v 1,16 60 745 975 1,5
70 125 31 212 228,0 2400 C2214V 1,55 60 84,1 1123 1,5
90 160 40 282 380 1500 C2218M 3,62 90 112,4 143,6 2,0
100 180 46 357 465 3600 4800 C2220M 5,26 100 123,3 160,7 21
140 250 68 725 1060 2400 3400 C2228M 15,66 140 173,0 223,0 3,0
260 440 144 2520 4274 800 1000 3143752712 89,30 260 312,5 3995 4,0
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MUHCKUMN NOOQWUNHUKOBLIN 3ABOA

. MoaLmnHMKmM ponnkoBblie paanalibHO-YNopHbIE ccpepmqecme OAHOpALHbIE

PonunkoBble paguanbHO-
yrnopHble chepuyeckmne NoALLNIHKU-
kn cepumn 263000 cooTBeTCTBYIOT
TpeboBaHuam [OCT 520 wu
TYBY 100103346.014-2008

MogwnnHuKM NpegHa3HayeHbl
ONs BOCMpUATUS paguvanbHOn
OCEBOW Harpys3ox.

PonnkoBble paguanbHO-
yrnopHble cdepuydeckne ogHopsa-
Hble MNOAWMWNHUKN SABRAKTCSA
camoycTaHaBNMBalwLWMUMNUCS.
Ob6ecneynBaloT KOMMEHCALMIO yrna
nepekoca BHYTPEHHero konbua
OTHOCMUTENBHO HAapPY>XHOro A0 2°.

Perynuposka oceBoW wurpbl
POMMKOBOIO paamarbHO-yNOpPHOro
chepnyeckoro ogHOPAQHOrO
NOALUMMHUKA aHanorMyHa perynu-
pPOBKE OCEBOW UrPbl KOHWYECKOrO
NOAWUNMHUKA W NPOU3BOAUTCS
HenocpeacTBEHHO Npu cOopkKe.

MooWmWNHMKN BbIMYCKAKTCSt CO
CTanbHbIM WTaMNOBAHHbIM
cenapatopomM W cenapaTopoMm K3
CTEKINOHAaMNoMHEeHHOro nonnaMmaa.
HekoTopoe BbiCTynaHue cenaparto-
pa 3a rabapuTbl BHYTpPEHHEro
KonbLa OOSMKHO YYMTbIBATLCA MpU
yCTaHOBKE MOALWWMHUKA Ha Ban
ANsi UCKIMIOYEHMS Nepeaaydn ycunus
Ha cenapaTtop MNpuM MOHTaXe;
3aKNVHMBaHUS MOALIMMHUKA MpK
BbICOKOM BypTuke Bana.

PacyeT 9KBMBaNEHTHbIX
Harpys3ok Ans MNOAWMWNHUKOB
263000 aHanornyeH TakoBbIM Ans
POMMKOBbIX OAHOPSAHbLIX KOHUYeC-
KX NOALUMMHMKOB. QKBMBaNEHTHas
Harpyska Ha nogwunHukmn 263000E
onpegenseTcsa crneaywowmm
obpasom:

OuHamunyeckas:

P=F VK K, npuF /F <e;

P=(0,4VF +YF,)K K, npuF,/F >e.
Crartunyeckas:

P,=0,5F +Y F.; ecnn P,<F,, npuHu-
maetca P,=F,

@ MPZ




Tabnuubl noawmnHukos @ @ [MoawwnHrk1 ponukoBble paananbHO-ynopHble chepuieckie OAHOPSAHbIE

263000 263000E 263707EC17

ModwunHuku ponukoebie paduanbHO-yropHbIe chepudeckue 0OHOPsIOHbIe

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3smepbl PacyeTHble
pasmepbl! HOCTb yacrora K03hPULIMEHTI
BpaLLeHus

OVH.  cTat (cma3ka)
d D T C C, NracTt.  xXuakas rocTt d d, D, B C G Brogm  Boen B A @ Y Y,
MM kH 06/MUH - KT MM -
30 72 21 446 52,3 4200 5900 263706E 036 30 51 515 18 15 13 13 13 13 015 0,70 086 047
35 80 25 63,0 66,0 4100 5800 263707EC17 059 35 50 559 219 25 15 20 15 15 25 0,80 0,75 041
60 110 23,75 112,0 122,0 3400 4400 263212A 082 60 82 925 22 19 20 20 15 15 - 046 131 072
75 130 27,25 140,0 174,0 2800 3800 263215 1,37 75 102 1114 25 22 15 15 15 15 - 043 1,39 0,77
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Tabnuupl noawmnHmkos @

MUHCKUMN NOOQWUNHUKOBLIN 3ABOA

@ [MoawwnHrK1 ponuKoBble YNOPHO-paananbHble chepuieckie

MoawunnHUKK ponukoBbie YNOpHO-paauanbHbie chepruyeckue

MogWwmnHMKN NpefgHa3HaYveHsl,
B OCHOBHOM, [Afsi BOCMpPUATUS
0CEBOW Harpy3ku, HO MOTryT BOCMPK-
HAMaTb M paguvanbHyl Harpysky,
BENMYMHaA KOTOPOW onpenensietcs
kak Fr<0,55F,. MogwwnnHukn
CMa3blBaOTCA TOMbKO >XUAKOW
cmaskow BBuAdy OonbluMX nnoLa-
Oe KOHTaKTMPYHOLMX NOBEPXHOC-
Ten. Jlnwb npu Hebonbwux
Harpyskax W CKOpPOCTAX, npu
YCIMOBUN Hanuuusi [A0CTATOYHOro
Cros CcMaskuM Mexagy Ttopuamu
POSMKOB M YyNOpHOro 6opTa MOXHO
AOMYCTUTb MNMNACTUYHYK CMaskKy.
Tak kak JopoxKa KadeHus cBobos-
HOro KomfblLa BbIMNONHEHa cdepu-
YecKkoW, NOALWMUMNHUK SBMsIeTCS
camMoycTaHaBnuMBawwWumMmcH,
gonyckaeTt yron nepekoca o 3°.
Beuay Bo3gencTBust uLeHTpobex-
HbIX U TMPOCKOMUYECKNX CUN AN
3TUX MOALIMMHMKOB oObsi3aTenbHa
MUHUManNbHasi MNOCTOSHHAA
Harpyska, BefnM4YuHa KOTOPOMW
F...=1,3:10°C,. Ecnu no ycnosuam
paboTbl NOALIMMHUK NEPUOANYECKM
pasrpyxaeTcsi, TO YKasaHHY
MUHUMarbHY0 BENUYMHY OCEBOW
Harpysks HeobxoguMMo co3gaTtb C
nomoLLbto NpyxuH. MNpu nepegadve
0CEeBOM Harpysku Heobxognmo
CTPEMUTLCA K MaKkCUMarbHOMY
MCMONb30BaHUI0 Mowagn Topua
TYyroro komnbua, T. €. Nyywum
BapuvaHTOM $SBMSeTCa crnyyan,
Korga oOnopHbin OypTuk Bana
KOHTaKTMpyeT MO BCen LNpuHe
Topua Tyroro KonbLa.

[OunHammyeckasn aKBMBaneHTHas
Harpyska onpegensietcs kKak
P=(F,+1,2F )K K; npun F<0,55F,.
Mpn Gonbwem 3HavyeHunm Fr
yNOpHO-paanarnbHble NOALUNMHUKA
He NPUMEHSIIOT.

Cratnyeckasi SKBUBaneHTHas
Harpyska onpegenseTcsa Kak
P,=F +2,7F, npn F <0,55F,.

MaccuBHbBIN cenapaTop
AaHHOrO NoALUUMHMKA W3roTaBmnu-
BaeTcsi M3 naTtyHu. [onyckaemble
OTKMOHEHWs1 Ha pasmepbl Komnew, U
O1eHns nogLWwmMnHMKa NpuBeaeHbl B
Tabnuuax.

@ MPZ




Tabnuubl noawmnHukos @ @ [MoawwnHrK1 ponuKoBble YNOpHO-paananbHble chepuieckue

9039000 9039000M 9039000K2

ModwunHuku ponukoesie yrnopHo-paduasnbHbie cehepuyeckue

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3HayeHne Macca Pa3smepbl
pasmepbl HOCTb yacTorta
BpaLLeHus

OVH.  cTat (cma3ka)
d D B C C, xugkast roct Mn3 d d, D, B, B, h o, A
MM kH 06/MUH - KT MM
60 130 42 312 814 2300 9039412K2 29412 247 60 118 80 22,0 - 20 1,8 60,272
70 150 48 411 1035 2200 9039414 29414 431 70 142 102 17,0 455 23 23 44
75 160 51 507 1290 2000 9039415 29415 524 75 152 109 18,0 48,0 24 2,0 47
80 170 54 511 1400 2000 9039416 29416 624 80 162 117 19,0 51,0 26 25 50
85 180 58 588 1650 1800 9039417 29417 745 85 170 125 21,0 550 28 25 54
100 210 67 784 2300 1600 9039420 29420 10,90 100 200 146 24,0 64,0 32 3,0 62
130 270 85 1390 4060 1200 9039426M 29426M 22,30 130 246 183 355 61,0 41 50 81
170 340 103 1784 6000 950 9039434 29434 45,50 170 324 243 37,0 99,0 50 4,7 104
180 360 109 2038 6700 850 9039436 29436 53,90 180 342 255 39,0 105,052 4,7 110

(294> MUHCKUA NOOIWMUNHUKOBLIA 3ABOA & MPZ (295>




Tabnuupl noawmnHmkos @

. [MoaLwmnHmnKmM ponnkoBblie paanaribHO-YNOPHbIE KOHUYECKKE

(& v

(296> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

MpegHasHayeHbl Anst BOCnpus-
TS KOMOWHMPOBAHHBLIX Harpysok -
paguanbHbiX M OAHOCTOPOHHUX
oceBblX. B cnyyae aAByxXCTOpOHHEro
OCEBOr0 Harpy>XeHus, kak npasuIio,
MCNONb3yIT napy OOMHAKOBbIX
3epKanbHO PacCNONOXEHHbIX
nogwmunnHukoB. KoHuueckue
POMNMKOMOALMMHMKA - 3TO pa3bem-
Hble MoALWUNHUKKN. BHYyTpeHHee
KOmNbLO B KOMMIEKTE C ponukamu u
cenapatopoM U HapyXHOe KOombLO
MOTyT yCTaHaBnueaTbCs pasgerb-
HO. KoHnyeckne ponvku n gOpOXKU
KayeHnsa konewu wumelT o6yt
BEPLLMHY KOHyCa Ha OCY NoALUUMHK-
ka ans obecnevyeHns nepemeLleHns
POMMKOB MO JOPOXKaM KayeHusi 6e3
NpocCKarb3blBaHUS.

KoHnyeckre NoaLmnnHuKK, Kak u
pagnanbHO-yMoOpHbIE  LLAPUKOBbIE,
ycTaHasnueatotcs no cxeme "O" u
"X". B cny4yae napHOWM yCTaHOBKU
NOALLMIMHUKOB B OMOPY NpeaernbHas
yacToTa BpaLUEHMsT HMXKEe, Yem Yy
oanHapHbIx ~ 20% n3-3a yxyaLeHus
YCNOBMI CMa3kM K TennooTBoaa.
OceBasa rpy3onoabeMHOCTb
KOHWYECKMX pafmanbHO-yNopHbIX
NOALIMMHUKOB 3aBUCUT OT Yyrna
KoHTakTa. [lpyn ero yeenuyeHun
pacteT oceBas W YyMeHbLUaeTcH
pagvanbHas rpy3onogbeMHOCTb.
[nsa 6onblMHCTBA TUMOB KOHWYeEC-
KMX POSMKOMOALLMIMHMKOB XapakTe-
peH yron koHTakTa 10...17°, HO Aons
Harpysok, KOTOopble [OEeNcTBYIOT
npenMyLlecTBEHHO B OCEBOM
HanpasreHuu, cregyeTt NPUMEHHATb
KOHWNYECKNE PONMKOMOOLMNMHUKA C
yrrnom koHTakTta 25...30°.

MTI3 n3rotaBnmBaTCA NOALLNM-
HUWKM CO CTarnbHbIM LUTAMMNOBaHHbIM
cenapaTtopoM OKOHHOFO Tuma u C
MacCuBHbIM rpebeHyaTbiM cenapa-
TOPOM U3 natyHu. lMNomMnmo o0BbIYHO-
ro WUCNOSIHEHUA BbINyCKaKTCSA
nogwunHukn ¢ 6GopTUKOM Ha
Hapy>XHOM konbLe Tuna 67000, 4yTto
YMpOLLaeT KOHCTPYKLUMIO MNOALINM-
HWKOBOTO y3ria, NO3BOsiAs NPOU3BO-
ONTb CKBO3HYK PacTOyKy Kopryca,
He co3gaBasi B HEM 3ansleynKoB.
PagnanbHoO ynopHble pPONUKOBbIE
KOHMYECKME MOALUUMHUKA YyBCTBU-
TenbHbI K YIIOBbIM Nepekocam Bana
n kopnyca. [Ona HopmarnbHOW
paboTbl MOALUMMHMKOB BESNUYNHY
NepekocoB crieayet OrpaHuYnTb
no1'...2".

HavyanbHas perynupoBka
OoCeBOW WUrpbl NPOU3BOAMUTCH
HernocpencTBEHHO npu cbopke
y3na, a ee KOppeKTMpoBKa B
npouecce akcnnyartauuu. 3a
UCKMoYeHnem ocobbix crnyyaes
NOALWMUMHUKN [OMKHbI UMETb
MONMOXUTENbHbIN, XOTA Obl gaxe
He3Ha4YnTenbHbIN 3a30p; €ero
OTCYTCTBME MOXET MNPUBECTU K
HeJoONyCTUMOMY neperpeBy
getanen.

OunHamunyeckas aKBMBarneHTHas
Harpyska ansg eqUHU4HOro NoaLmn-
Huka onpegensetcs kak P=F VK K,
npuF IF.<enP=(0,4VF, +YF,)K K,
npuF_IF >e.

Cratuctmnyeckasa 9SKBUBaleH-
THas Harpyska Ans eguHWYHOro
noALwunHuka onpegensieTcs Kak
P,=0,5F +YF,. NMpu P,<F, npuHuma-
toT P,=F..

@ MPZ
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Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponnkoBbie paanalibHO-YNOPHbIE KOHUYECKUE

Cydhdukebl gononHuTenbHoro o6osHaveHus M3

B Yron koHTakTa fosbLue yrna KoHTakTa CTaH4apTHOro NoALUMUMHMKA

R YNopHbIN 60pT Ha HAaPY>XHOM KOrbLie

P6 TouHocTb No 6 knaccy MCO

P5 ToyHocTb Mo 5 knaccy ICO

C1 3a30p B NoALLMNHUKE MeHbLle C2

C2 3a30p B NOALLMMHMKE MEHbLLE HOPMaNbHOIO

C3 3asop B noALwnnHMKe 6osbLle HOpManbHOro

C4 3asop B nogwmnHuke 6onblue C3

C5 3a30p B noALLmMnHuKe donblue C4

P63 KombuHupoBaHHoe 0603Ha4YeHne To4HOCTU 1 3a3opa (C B 0603Have-
HWUW onyckaeTcs)

N\ . . Y c—
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Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM ponnkoBblie paanalibHO-YNOpPHbIE KOHNYECKKE

7000
27000
2007000
3007000

ModwunHuku ponukoebie paduanbHO-yrNOPHbLIE KOHUYECKUe 0OHOPSIOHbIe

OCHOBHbIe Ipysonoabem- [lpepensHaa  O6o3HaueHue Macca Pasmepbi PacuyeTHble
pasmepbl HOCTb yacTtoTta Kko3hpULIMEHTbI
BpaLLeHus
OVH. cTart. (cmazska)
d D T C C, nnact. xuakas FOCT Mn3 d B C [ iomin Coerin e Y Y
MM kH 06/MVH - KK MM -
19,058 45,25 15,494 28 33 2800 3380 7804y 0,13 19,058 16,64 12,07 1,0 1,5 0,3 2,0 1,1
26 57,15 17,462 40 51 2800 3400 7805y 0,23 26 1746 17,46 4,0 2,0 04 1,7 0,95
35 72 2425 70 83 4700 5600 7507A1 32207 0,46 35 23 19 1,5 15 038 16 0,88
80 32,75 101 115 4380 5250 7607A 32307 0,75 31 25 2,0 1,5 031 19 1,10
40 90 35,25 114 140 3900 4700 7608A 32308 1,08 40 33 27 2,0 1,5 0,35 1,74 0,9
45 100 38,25 140 169 3400 4100 7609A 32309 1,46 45 36 30 2,0 1,5 0,35 1,74 0,96
50 110 42,25 186 236 3200 3800 7610A 32310 1,90 50 40 33 25 20 0,35 1,74 0,9
60 110 29,75 137 176 2960 3550 7512A 32212 1,17 60 28 24 2,0 1,5 0,36 148 0,82
130 48,50 234 297 2600 3200 7612A 32312 2,94 46 37 3,0 2,5 0,35 1,74 0,9
65 140 36,00 180 230 2400 2900 27313A1 30313B 2,56 65 33 28 3,0 2,5 0,55 1,10 0,60
140 51,00 252 364 2420 2910 27613A1  32313B 3,79 48 39 3,0 2,5 0,55 1,10 0,60
70 150 54,00 298 382 2300 2700 7614A 32314 4,30 70 51 42 3,0 2,5 0,35 1,74 0,9
80 170 61,50 370 531 2000 2400 27616A1 32316B 6,65 80 58 48 3,0 2,5 055 1,10 0,60
90 140 39,00 222 367 2160 2600 3007118A 33018 2,23 90 39 325 15 1,5 0,27 223 1,23
160 42,50 248 335 2000 2410 7518A 32218 3,42 40 34 2,5 2,0 042 143 0,79
160 49,50 284 420 2000 2400 7718A 4,05 46 40,5 4,0 4,0 0,39 1,53 0,84
——\ . . ——\
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Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM ponnkoBblie paanalibHO-YNOpPHbIE KOHNYECKKE

7000
27000
2007000
3007000

ModwunHuku ponukoebie paduanbHO-yrNOPHbLIE KOHUYECKUe 0OHOPSIOHbIe

OCHOBHbIe Ipysonoabem- [lpepensHaa  O6o3HaueHue Macca Pasmepbi PacuyeTHble
pasmepbl HOCTb yacTtoTta Kko3hpULIMEHTbI
BpaLLeHus
OVH. cTart. (cmazska)

d D T C C, nnact. xugkaa FOCT Mn3 d B C - [ @ Y Y,
MM kH 06/MVH - KK MM -
100 180 49,0 340 480 1800 2200 7520A 32220 5,07 100 46 39 3,0 25 042 143 0,79
110 200 56,0 427 618 1610 1930 7522A 32222 7,31 110 53 46 3,0 25 042 143 0,79

240 84,5 728 1000 1440 1700 7622A 32322 17,70 80 65 40 30 0,35 1,74 0,96
120 180 38,0 249 419 1660 2000 2007124A 32024X 3,20 120 38 29 25 20 046 1,31 0,72

215 61,5 500 757 1500 1800 7524A 32224 9,07 58 50 3,0 2,5 0,44 1,38 0,76

260 90,5 870 1234 1320 1580 7624A 32324 22,70 86 69 4,0 3,0 0,35 1,74 0,9
160 240 51,0 396 669 1300 1800 2007132AKI 7,95 160 51 41 3,0 2,5 046 1,31 0,72
220 340 76,0 803 1413 890 1070 2007144AJ1 32044XM 2450 220 76 57 4,0 3,0 043 1,39 0,77
240 360 76,0 840 1533 830 1000 2007148AIN1 32048XM 26,60 240 76 57 40 30 046 1,31 0,72
280 420 87,0 1100 2048 710 860 2007156AJ11 32056XM 41,10 280 87 65 5,0 4,0 0,46 1,31 0,72

——\ . . ——\
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Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM ponnkoBblie paanalibHO-YNOpPHbIE KOHNYECKKE

Fis

C,
T,

67000
627000

ModwunHuku ponukoebie paduanbHO-yrOPHbLIE KOHUYECKUe 0OHOPSIOHbIe
C yrnopHbIM 60pMOM Ha HapyXHOM KOJlbUe

OcHoBHble Ipysonoabem- [pepenbHas  OGo3HauveHue Macca Pa3mepbi PacyeTHble
pasmepbl HOCTb yacTtoTta K03hPULIMEHTBI
BpaLLeHus

OVH. cTart. (cmazska)
d D T C C, nnact. xugkaa FOCT Mn3 d D, T, C, B C [ [ @ Y Y,
MM kH 06/M1H - KT MM -
60 110 29,75 137 176 2960 3550 67512A 32212R 1,18 60 116 10,75 50 28 24 2,0 1,5 0,36 1,48 0,82
65 140 51,00 252 364 2870 3440 627613A1K 3,90 65 150 16,0 6,0 48 41 30 25 055 1,10 0,60

N\ - ¥
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Tabnuupl noawmnHmkos @

ModwunHuku posiukoesie paduanbHO-yroOpPHbIe KOHUYecKue deyxpsidOHbie

. MoaLmnHMKmM ponnkoBbie paanalibHO-YNOPHbIE KOHUYECKUE

OCHOBHbIe Ipysonoabem- [lpepensHaa  O6o3HaueHue Macca Pasmepbi PacuyeTHble
pasmepbl HOCTb yacTtoTta Kko3hpULIMEHTbI
BpaLLeHus
OVH. cTart. (cmazska)
d D T C C, nnact. xuakas FOCT d B C liam Coerin e Y Y N7
MM kH 06/MVH - KK MM -
280 420 188 1870 4070 710 860 2097156AIJ11 91,52 280 87 154 50 2,0 046 15 2,2 1,44

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuupl noawmnHmkos @

\ /|'7
4

(308> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

. [MoaLwmnHmnKmM PONMKOBbIE paananbHble C KOPOTKUMU LUIMUHOPUYECKUMWU POSTUKaMK

MogWWNHUKM pPONUKOBBLIE
paguanbHble C KOPOTKUMU LUFUH-
OPVYECKMMM pornvkamn B obLiem
cny4vyae npepHasHayeHbl AN
BOCMPUSATUS YUCTO pagmnanbHbIX
Harpy3ok. ObnagatT, No OTHoLle-
HWIO K pa3HorabapuTHbIM pagnanb-
HbIM  LLUAPWUKOBBIM MOALUMMHUKAM,
3HauYUTENbHO GonbLUMMK paguanb-
HOW Tpy30MO4BbEMHOCTBIO U KEec-
TKOCTbO WM3-3a Marown ynpyrou
aedopmauun. 3-3a cpaBHUTENBHO
HebOoNMbLIOro TPEeHus [OonycKakT
BbICOKYH 4acCTOTy BpaLLleHusl, XoTs
N HECKOIMbKO YCTyMnalT MO CKOpOC-
THbIM XapaKTepUCTUKaM  LUapuKo-
BbIM NOALIMMHUKaM. B 3aBucumocTn
OT HanWyus U1 pacrnosioXeHus
©0pTOB Ha HAPY)XHOM U BHYTPEHHEM
Konbuax, MOAWUNHUKA WUMEIT
pa3nnyHoOe KOHCTPYKTUBHOE
ucnonHenve. lNoawnnHukKM cepui
2000, 12000, 42000 vmetoT pasb-
€MHYI0 KOHCTPYKLMIO; [OMyCKalT
0ceBOe CMeLLeHre Konew, B npoLec-
ce aKcnnyatauuun, KOMMEeHCcupys
TEM caMbiM TENNOBOE YASIMHEHUne
Bana. BHyTpeHHee konbuUO B
KOMMJIEKTE C ponvMkamMmu 1 cenapaTto-
paMu MOXeT MOHTUpoBaTbCH
pasgenbHo oT HapyxHoro. OgHako
Ons coxpaHeHua Tpebyemoro
pagumanbHOro 3asopa B MOALMMHW-
Ke cnepyetr u3beratb B3aWMHOIO
obmeHa koneyu npu cbopke yana.
MogwmnHmkn, umetowme 6opta Ha
oboux KombLax, BOCMPUHUMAIOT
OPaHUYEHHYIO OCEBYIO Harpysky.
[onyckaemas BenuuMHa Harpysku
3aBUCUT HE OT YCTanOCTHbIX
CBOWCTB MaTepuwana, a oT opmbl
MOBEPXHOCTEWN CKOMbXeHus Topua

ponvka u 6opta U OT CMa3o4HOro
mMaTepuana.

MogWWNHUKM pPONUKOBBLIE
paguanbHble C KOPOTKAMU LUMWH-
OPUYECKUMU POnMKaMu N3roTaBnu-
BatoTcs MIM3 co cTanbHbIM WTammno-
BaHHbIM CernapaTtopom 1 cenapaTo-
pOM W3 CTEKNOHaMnOJSIHEHHOTO
nonnamuga 6,6. LleHTpupoBaHue
cenapaTtopa OCYyLIeCcTBNsAeTca no
Tenam KadyeHus.

MogWMNHUKM pPONUKOBBbIE
paguarnbHble C KOPOTKUMMU LININH-
OPVYECKUMU pornvkamu  TpebytoT
TOYHOW COOCHOCTM MOCafA0YHbIX
MecT. [1pn ee OTCYTCTBUU BO3HUKAET
KPOMOYHOE AaBfieHVe POfMKOB Ha
OOPOXKM  KavyeHust KoreL, pesko
CHM>KatoLLLee CPOK CIyXXObl noaLwmmn-
HUKOB. [INs yMeHbLUEHUS KPOMOY-
HblIX HanpsKeHUW MOALUMHUKN
W3roTaBnMBalTCA C KoMbLaMU U
pornvkamu, UMerLLUMN MognduLm-
pOBaHHbIN KOHTaKT (CKOCbl W
6omOMHY). YrnoBoWn nepekoc
nocago4yHbiX MECT He [OJIKeH
npeBbiwaTb 4.

PonukoBble papguanbHble
NOALUMMHUKMA C KOPOTKMMMU LMSNH-
OPVHECKMMM pOnMKaMU NpeanoYvTu-
TENbHO YCTaHaBNNBATb HA KOPOTKNE
OBYXOMOpPHbIE Barbl.

[OuHamunyeckasi skBMBaneHTHas
Harpyska npuHumaetcsa P=F VK K,
cTatTmyeckasd 9KBMBAlleHTHas
Harpyska npuHumaetcs P,=F .

PagnanbHbll  3a30p gaHHOWM
rpynnbl NOALUUMHMKOB MPUBOAMTCS
B Tabnuuax.

[onyckaemble OTKMOHEHUS Ha
pasMepbl U GUeHus npuBedeHbl B
Tabnuuax.

@ MPZ
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Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

Cydhdukebl gononHuTenbHoro o6osHaveHus M3

P6 TouHocTb No 6 knaccy MCO

P5 TouyHocTb no 5 knaccy MCO

C1 3a30p B NoALIMNHUKE MeHbLue C2

C2 3a30p B NoALMMHMKE MEHbLLIE HOPMarbHOro

C3 3a30p B NoALLMNHUKE OOrbLLIE HOPMaITbHOIO

C4 3asop B noaLumnHuke donbLue C3

C5 3a3op B noaLmMnHuke donblue C4

P63 KombuHmpoBaHHOe 0603Ha4eHre To4HOCTU 1 3a3opa (C B 0603Have-
HUK onycKaeTcs)

—N\
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Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

2000

ModwunHuku ponukoesie paduanbHble C KOPOMKUMU YUTUHOPUYECKUMU
poJsiukamu 0OHOpPsiOHbIe 6e3 60pmoe Ha Hapy>XHOM KOJIbUue

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C G nract.  Xwakas rocTt Mn3 d d, F E [
MM KH 06/MUH - KT MM
30 62 16 23 224 9500 12000 2206KM N206 0,20 30 420 385 535 06

@ MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ



Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

12000

lModwunHuku ponukoebie paduasibHble C KOPOMKUMU YUSTUHOPUYeCKUMU
poJiukamu 0OHOPsIOHbIe ¢ 0OHO60PMOBbLIM HaPYXXHbIM KOJIbUOM

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C G nract.  Xwakas rocTt d d, D, F E i
MM KH 06/MUH - KT MM
75 115 20 58 708 5300 6300 12115EMYLL1 0,66 75 89,5 101,4 850 1050 1,1

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

<—B—>

M
e o »

42000

lModwunHuKu posiukoebie paduasibHble C KOPOMKUMU YUSTUHOPUYeCKUMU
poJsiukamu 0GHOpPsIOHbIe ¢ 0OHO60PMOBbLIM 8HYMPEHHUM KOJ1bUOM

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cmazska)
d D B C G nract.  Xwakas rocTt Mn3 d d, D, F E i
MM KH 06/M1H - KT MM
60 110 22 74 83 5300 6300 42212KM NJ212 0,86 60 77,7 920 735 975 15

f—N
316> MUHCKUMW NOOWMUNHUKOBBLIN 3ABON & MPZ @




Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

<—B—>

102000

ModwunHuku ponukoesie paduanbHble C KOPOMKUMU YUTUHOPUYECKUMU
poJiukamu 0OHOPsIOHbIe ¢ 6e360pMOo8bLIM HapPyXHbIM KOJIbLUOM U
deyms1 3anopHbIMU watibamu

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepb!
pa3mepbl HOCTb YacTorta
BpaLLeHus

OVH.  cTat (cmazka)
d D B C C, nnact. xuaokas roct d d, D, F E Camin
MM kH 06/M1H - KT MM
30 62 16 34 35 2500 3000 102206M 0,20 30 420 535 385 535 0,6
35 80 21 644 63 2000 2500 102307M 0,48 35 514 70,0 46,0 700 11
40 90 23 809 78 2000 2500 102308M 0,66 40 589 77,7 537 77,7 15

——\ . . —\
(318> MUHCKUMN NOOQWUNHUNKOBLIN 3ABO/ €3 MPZ 319



Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

822000

ModwunHuku ponukoesie paduanbHble C KOPOMKUMU YUTUHOPUYECKUMU
poJsiukamu oOHOpsiOHbIe 6e3 Kosley,

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca
pa3mMepbl HOCTb yactora
BpaLLeHus

OVH.  cTat (cma3ka)
Fo E, B C C, Xuokast rocTt
MM kH 06/M1H - KT
35 55 25 61 615 2900 8227074 0,15

——\ . .
320> MUHCKMUM NOAWUNHUKOBLIN3ABON €3 MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

212000

ModwunHuku ponukoebie paduasbHble C KOPOMKUMU YUTUHOPUYECKUMU
posiukamu deyxpsiOHble 6e3 60pmoe Ha Hapy>XHOM KoJibue

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepb!
pa3mepbl HOCTb YacTorta
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C C, nnact. xuaokas roct d d, F E Coin
MM kH 06/M1H - KT MM
30 60 34 425 538 3000 4000 212206KM 0,37 30 420 385 535 0,7

@ MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ



Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

982000

ModwunHuku ponukoebie paduasbHble C KOPOMKUMU YUTUHOPUYECKUMU
posiukamu deyxpsiOHble co cghepuyeckol Hapy)XHOU NoeepxXHOCMbHO
Hapy)XHO20 KoJbya

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepb!
pa3mepbl HOCTb YacTorta
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C C, nnact. xuaokas roct d d, F E Coin
MM kH 06/M1H - KT MM
35 771 34 85 80 2000 2500 982807M 0,78 35 49,0 450 650 1,0

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

L [

92600/000

lModwunHuku pornukoebie paduasibHble C KOPOMKUMU YUSTUHOPUYeCKUMU
posiukamu deyxpsiOHble 6e3 60pmoe Ha 8HymMpPeHHEeM KoJibUe, CO80EHHbIe

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepbl
pa3mepbl HOCTb YyacTora
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C C, nnacr.  xuakas roct Mn3 d D, F E [
MM KH 06/MUH - KT MM
500 720 200 7920 17600 200 300 92621/500 BC4B322066 571,0 500 650.0 550.0 670.0 0.6

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBblie paanalibHble C KOPOTKUMU LUINHOPUYECKUMU PONUKaMK

862000

ModwunHuku ponukoebie paduasbHble C KOPOMKUMU YUTUHOPUYECKUMU
posiukamu deyxpsiOHble ¢ O8YXCMOPOHHUM YNJIOMHeHUeM

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepbl
pa3mepbl HOCTb YyacTora
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C C, nnact.  xuakas rocTt d D, F E T onin
MM KH 06/M1H - KT MM
20 52 28 474 59 3000 4000 862704M 0,31 20 396 289 439 11

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponunkoBbie paanalbHble C ANMNHHBIMU LUINHOPUYECKUMU PONTUKaMK

MoawunnHukm PONMUKOBLIE paauaribHbie
C ANMWHHLIMU LUNUHAPUYECKUMU pOoJIUKaMUn

y’tQ - MoAWNNHNUKN pPONUKOBBLIE
\ paguarnbHble C LMAMHOPUYECKMU
‘O;. \" | L " pornvKkamn OofHOpsiAHble npeaHas-
\ = \ 4 [l HavyeHbl ANA BOCMPUSATUS TOMbKO
‘\. pagunanbHou Harpy3ku. OHU

obrnagaloT BbICOKOW rpy30nogbem-
HOCTbIO W [JOMycKalT HeKoTopoe
0CeBOE CMELlEHNE BHYTPEHHETO
KOmbLia OTHOCUTENBHO HAPY>KHOTO.

MoAWnNHMKN MMEIOT NaTyHHbIN
cenapaTop 1 6e360pToBbIE HApYX-
HOE N BHYTPEHHEE KOSbLiato

MoALWNNHMKM OOIMKHBI MOHTUPO-
BaTbcs 6e3 nepekoca Hapy»XHOro
KonblLla OTHOCUTENbHO BHYTPEHHE-
ro. [lonyctumbli Nepekoc He
OOJSDKEH npesbIwaTtb 3°.

MUHCKUMN NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM ponnkoBble paanalbHble C ANMNHHBIMUA LUINHOPUYECKUMU PONUKaMK

3004200

ModwunHuku ponukoesie paduanbHbie ¢ OIUHHLIMU UUSTUHOPUYeCcKUMU
poJsiukamMu 0OHOPSIOHbIe

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepbl
pa3mepbl HOCTb yacTorta
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C G NracTt.  xXuakas rocTt Mn3 d F [
MM kH 06/MUH - KT MM
220 400 144 1890 3200 1050 1250 3004244M 88,7 220 269 4,0

@ MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ



Tabnuupl noawmnHmkos @

\ /|'7
4

(334> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHble UTorb4aTble

MogWwnnHUKN npegHasHayeHbl
ONst BOCNPUATUSA TONbKO paauanb-
HOW Harpysku U He OorpaHuyMBaloT
oceBOe nepemMelleHuMe Bana.
O6napatloT BbICOKOW Fpy30nogbem-
HOCTbIO NPW MeHbLUMX rabaputax B
paguanbHOM HanpasfieHUuu no
CpaBHEHUID C MOAWMUNHUKAMU
OPYIMX KOHCTPYKTUBHbIX TPynn npu
OOVHAKOBbLIX C HUMM AnameTpax
OTBEPCTUS.

MM3 wusrotaBnNuBaeT uronsya-
Tble POSNIMKOMOALUUMHUKL: C OBYMS
TOYEHLIMM KOMbLaMu U cenaparo-
POM; C OOHUM HapPYXXHbIM KOIbLOM;
KOMMIIEKTbI CenapaTopoB M Urofb-
yaTblX ponukoB 6e3 konel ogHOo- 1
OBYXpsSiOHbIE; C MOSMHbIM 3anosiHe-
HUEM [BYXKOSNEYHbIE U OQHOKOMeY-
Hble, B T. Y. 3aKpblTble C OOHON
CTOPOHbI (KapAaHHbIE).

Kak npaBuno, Ha HapyXHbIX
KomnbLiax NogLWMMHMKOB NpegyCcMoT-
peHa KonbLeBas KaHaBka U OTBep-
CTUS ONs nogadn cMasku K Tenam
KadyeHusi. Topubl MWIMOPONUKOB
Yallle BbIMNOMHAKT CcepnvecKUMMm.
Takas nx copma aBnsieTcs Hambo-
nee nNpeanoyYTUTENbHON nNpwu
BO3MOXHbIX MepeKkocax camMoro
pornvka. B psge cnyyaeB Topubl
UTNOPONTIMKOB BbIMOJNTHAKTCS
NNOCKMMMU nNnNGO KOHMYECKOMN
dopmbl.

CenapaTtop wuronb4yatbix nMoAa-
LWUMMNHMKOB WM3roTaBnuBaeTca U3
LBETHbIX MeTansnoB, NMOO CTekno-
HanosfnHeHHoOro nonuamuga 6,6, a
TakKe LTaMNOBaHHbIM U3 CTanbHO-
ro nucrta. LtamnoBaHHbIN cenapa-
TOP MOXET UMETb NPSMONTMHENHbIN
unu M-o6pa3sHbiii npodub.

BeccenapatopHble wuroneyatble
NOALUMMHUKMA  OTIMYAKTCA NOBbI-
WEeHHON Trpy30noAbeEMHOCTbIO,
MOryT BOCMPMHMMATb Harpysku,
yaapbl n Bubpauun. OHM ycTynawoT
no ObICTPOXOAHOCTM NOALUMIMHMUKAM
C cenapaTopOM, HO HafexHo
9KCNNyaTUpyTCss B YCIOBUAX
KayaHus.

3a3op B uronb4aThiX pONIMKONOA-
LWMNHMKax 6e3 BHYTPEHHMX KomneL, 1
UronbyaThbiX POMMKONOALLUMHMKAX
0e3 koneu ycTaHaBnvMBaeTcs
nocpeacTBOM COOTBETCTBYHOLLETO
BblOOpa ponyckoB Bana (kopnyca),
KoTopble 0becrnevnBalT PeKoOMeH-
ayembln 3asop. Paboune nosep-
XHOCTM BasnoB (KOpMyCcoB), 3aMeHsI-
OLMe COOTBETCTBYOLUME KOMbLa
NOALWMUMHUKOB, [OOJMKHbI UMETb
BbICOKYt0 TBepaocTb (6ornee HRC
60) Ha rnyouHy He meHee 0,5 MM,
lWepoXoBaTOCTb MOBEPXHOCTHU
Ra<0,32 Mkm, oBanbHOCTb U
KOHYCHOCTb HE JOJKHbI NPEeBbILLAaTh
50% BbIGpaHHOro ponycka Ha
anametp.

[vHamunyeckasi 3KBMBaneHTHas
Harpyska Ha paguanbHbIi Uronsya-
TbIi PONMKOMOALUMMHUK MPUHUMA-
etca P=FVKK,, crtatuyeckas
3KBMUBANIEHTHadA Harpy3ka npuH1ma-
etcs P,=F..

@ MPZ




0074000

Tabnuupl noawmnHmkos @

284000

ModwunHuku ponukoeslie paduasnbHble Uu20sib4ambie 0OHOPSIOHbIe
C Hapy>XXHbIM U 6 HYMpPeHHUM KosibyamMu 6e3 cernapamopa

. MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pasmepbl HOCTb yacTorta
BpaLlieHus
OVH.  cTat (cma3ka)

d D B C C, nnact.  xuakas roct d F D, Mo
MM kH 06/MUH - KT MM
17 35 18 22,5 38,0 6700 8500 4074103 0,097 17 24 0,3
20 37 17 18,6 39,7 6300 8000 4074904 0,095 20 25 0,3

42 22 56,0 33,2 9000 15000 4074104 0,176 28 0,6
25 42 17 13,6 13,5 5000 6300 4074905 0,112 25 30 0,3
30 55 25 456 96,7 4500 5600 4074106 0,311 30 40 1,1

556 25 456 96,7 4500 5600 4074106Y1 0,311 40 1,0
35 62 27 53,0 123,2 4000 5000 4074107 0,419 35 46 1,1
40 68 28 555 138,7 3400 4300 4074108 0,495 40 52 1,1
45 75 30 635 172,0 3200 4000 4074109 0,631 45 58 11
50 80 30 68,3 184,0 2600 3200 4074110 0,687 50 62 1,1
60 95 35 79,0 2426 2200 2800 4074112 1,130 60 75 1,3
65 100 35 83,2 259,0 2000 2600 4074113 1,180 65 80 1,3
67 102 58 176,4 540,9 2000 2600 284913 1,985 67 51,2 117 0,3

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

B B B
r ry _ r _
Fu D Fu D -F, D
0024000 6024000 144000
0084000

ModwunHuku ponukoesie paduanbHble U20bL4ambie
00HOpPsIOHbIe 6e3 8HyMpPEeHHe20 KoJibUa U cenapamopa

OcHoBHbIe Tpysonomwem-  Mpepenthas OBoanaveHve Macca  Paaweps!
pa3viepbi HOCTE T

F, D B e (c::ToaT' I('IilMai?I:(a))KVIﬂKaﬂ roct d Fo
M K OB/ - KT i

18 28 11,5 80 95 11000 21000 144903 0,029 18 0,3
24 35 18,0 23,0 38,0 6700 8500 4024103 0,064 24 0,3
28 42 22,0 31,0 59,6 6300 8000 4024104 0,124 28 0,7
28,7 42 22,0 32,0 61,3 6300 8000 4084104 0,119 28,7 0,7
40 55 25,0 46,0 96,7 4500 5600 4024106 0,202 40 1,1
401 55 250 46,0 97,0 4500 5600 4084106 0,201 401 11
46 62 27,0 53,0 123,2 4000 5000 4024107 0,272 46 1,1
50 60 250 53,0 134,8 4000 5000 6024809 0,134 50 0,6
52 68 28,0 555 138,7 3400 4300 4024108 0,306 52 1,1
57,38 72 30,0 69,0 188,0 2600 3200 124911K 0,319 57,38 1,0
58 75 30,0 635 172,0 2600 3200 4024109 0,385 58 1,0
62 80 30,0 68,0 184,0 2600 3200 4024110 0,440 62 1,1
62,1 80 30,0 68,0 184,0 2600 3200 4084110 0,439 62,1 1,0
75 95 350 79,0 2426 2200 2800 4024112 0,691 75 1,3
80 100 35,0 83,0 259,0 2000 2400 4024113 0,727 80 1,3

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

el .
:

824000

ModwunHuku ponukoesie paduanbHble U20bL4ambie
00HOpPsiIOHbLIe 6e3 eHYMPEeHHe20 KoJ/blUa U cenapamopa, cneyuasbHble

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pasmepbl
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cma3ka)
F. D B C C, nnact.  xuakas rocTt d d,
MM kH 06/MUH - KT MM
24 52 20,0 26,0 445 6000 7500 824904 0,231 24 35,0

N . .
(340> MUHCKUA NOOIWMUNHUKOBLIA 3ABOA € MPZ 341>




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

274700

ModwunHruku posiukoseble paduasibHble U2osibYyambile
00HOpPsiIOHbIe 6e3 Hapy>XHO20 KoJibya U cenapamopa

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepbl
pa3mepbl HOCTb yacTorta
BpaLLeHus
OVH.  cTat (cma3ka)
d ENE C G Nract.  xuakas roCcT d [
MM kH 06/MUH - KT MM
35 50 270 514 118,0 4000 5000 274707 0,194 35 1,0

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

0244000

ModwunHuku ponukoebie paduanbHble U20Jb4ambie
C Hapy>XHbIM U 6HYMPEHHUM KOJIbUaMu ¢ cenapamopom

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3Ha4yeHne Macca Pa3mepbl
pasmepbl HOCTb yacTorta
BpaLLeHus

OVH.  cTat (cma3ka)
d D B C G Nract.  xuakas roCcT Mn3 d Fy [
MM kH 06/MUH - KT MM
15 28 13,5 120 152 12000 22000 244702 0,023 15 194 03
17 30 13 1,5 151 12000 19000 4244903 NA4903 0,039 17 22 0,3
20 32 16 150 22,3 6300 18000 5244804 NKI20/16 0,048 20 24 0,3
50 72 22 446 789 4800 7000 4244910 NA4910TN 0,300 50 58 0,6
70 100 30 83,0 1576 3600 5300 4244914E NA4914TN 0,780 70 80 1,0

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

0254000 154000

524000
MKBF,xDxB
lModwunHuku ponukoebie paduasibHble U2osbL4ambie
00HOpsIOHbIe 6€3 HyMpPeHHe20 KoJlbya C cenapamopom

OcHoBHble Mpysonogbem-  [MpepenbHas O6o3HayeHne Macca Pa3mepbl
pa3mMepbl HOCTb yacTorta
BpaLLeHus
OVH.  cTat (cma3ka)

[Fu D B C G nnact.  xugkas rocTt M3 d [
MM kH 06/M1H - KT MM
12 22 16 96 104 16000 26000 154901E 0,025 12 0,3
20 28 13 12,0 158 13000 20000 254703E RNA 4902 0,015 20 0,3
25 37 17 18,0 23,0 10000 17000 254705E RNA 4904 0,056 25 0,3
32 42 20 250 39,2 8500 14000 524706KE NK 32/20 0,061 32 0,3
38 48 20 255 45 8000 13000 NKB38x48x20[ 0,0763 38 0,3
45 55 16 22,0 40,0 6300 9500 NKB45x55x16E 0,066 45 0,3
48 62 22 41 65 6000 8500 4254908 RNA 4908 0,149 48 0,6
50 62 20 31,2 61,7 5600 8500 NKB50x62x20 0,081 50 0,6

62 25 30,0 550 6000 8500 154910E 0,145 0,6
58 72 22 446 789 4800 7600 4254910E RNA 4910 0,174 58 0,6

(346> MUHCKUN NOAWMNNHUKOBBLIN 3ABOA & MPZ <y




464000
864000

KF, xE, x B,

KBK F,, x E,, x B,
KCK F,, x E, x B,
ModwunHuku ponukoebie paduanbHble U20/b4amble 0OHOPSIOHbLIe

Tabnuupl noawmnHmkos @

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHblEe UToNib4aTble

6e3 kosiey
OcHoBHble Mpysonogbem-  [MpepenbHas OGo3HayeHne Macca
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cmaska)
[Fu ER B. C G nrnact.  xwvgkas rocTt M3
MM kH 06/MUH - KT
8 11,0 10,0 3,1 3,0 19000 32000 464098y K8x11x10 0,0024
12,0 10,0 4,7 43 19000 32000 K8x12x10E K8x12x10TN 0,0019
10 14013067 73 17000 29000 K10x14x13E K10x14x13TN 0,0030
12 150 10,0 49 6,1 17000 27000 K12x15x10E K12x15x10TN 0,0015
16,0 130 76 88 16000 26000 KBK12x16x130 K12x16x13 0,0044
16,0 13,0 80 94 17000 27000 K12x16x13E K12x16x13TN 0,0035
16,0 16,0 85 10,0 17000 27000 KBK12x16x160 K12x16x16 0,0053
14 18,0100 7,1 85 15000 25000 K14x18x1 00 K14x18x10 0,0050
18,0 17,0 88 10,9 15000 25000 KBK14x18x17[ K14x18x17 0,0058
18,0 20,0 11,0 144 15000 25000 K14x18x200 K14x18x20 0,0074
18,0 25,0 13,6 19,0 15000 25000 K14x18x250 K14x18x25 0,0095
16 22,0 12,0 100 11,0 13000 23000 K16x22x12Y KZK16x22x12 0,0122
22,0 12,0 10,0 11,0 13000 23000 KCK16x22x12I'1 KZK16x22x12 0,0122
17 21,0100 57 75 13000 22000 K17x21x100 K17x21x10 0,0065
18 22082 60 7,0 13000 22000 464703E1 K17,8x22x8,2TN 0,0030
18 22010061 74 13000 22000 464804y K18x22x10 0,0043
24,0 13,0 124 14,0 13000 22000 KCK18x24x13I' KZK18x24x13 0,0130
22,0 21,8 145 223 13000 22000 464803 K18x22x21,8 0,0142
19 253198 19,0 24,8 13000 22000 464904E K19,3x25,3x19,8TN 0,0143

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




464000
864000
KF, xE, x B,

KBK F,, x E,, x B,
KCK F,, x E, x B,
ModwunHuku ponukoebie paduanbHble U20/b4amble 0OHOPSIOHbLIe

Tabnuupl noawmnHmkos @

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHblEe UToNib4aTble

6e3 kosiey
OcHoBHble Mpysonogbem-  [MpepenbHas OGo3HayeHne Macca
pa3mepbl HOCTb yacTora
BpaLLeHus
OVH.  cTat (cmaska)
[Fu ER B. C G nrnact.  xwvgkas rocTt M3
MM kH 06/MUH - KT
20 24,013,085 125 13000 20000 K20x24x13E K20x24x13TN 0,0045
26,0 17,0 15,3 18,9 13000 20000 KCK20x26x17[] KZK20x26x17 0,0145
21 27,0 16,0 15,3 19,0 13000 20000 K21x27x164 K21x27x16 0,0128
22 26,0 10,0 6,0 87 12000 19000 464604y K22x26x10 0,0051
26,0 10,0 70 9,0 12000 19000 K22x26x100 K22x26x10 0,0051
26,0 10,0 70 94 12000 19000 K22x26x10E K22x26x10TN 0,0022
30,0 22,0 20,7 24,6 10000 17000 K22x30x220 K22x30x22 0,0264
25 30,0 13,0 12,3 17,2 10000 17000 K25x30x13E K25x30x13TN 0,0082
31,0 18,7 19,0 25,5 10000 17000 KCK25x31x18,7I' KZK25x31x18,7 0,0220
31,0 18,7 19,0 25,5 10000 17000 4648050 K25x31x18,7 0,0187
30 350 13,0 13,0 22,0 8500 14000 K30x35x13E K30x35x13TN 0,0100
42,0 29,7 55,0 71,5 8500 14000 864906KE K30x42x30TN 0,0835
32 37,0 13,0 150 25,0 8500 14000 464906E K32x37x13TN 0,0127
37,0 13,0 15,0 25,0 8500 14000 K32x37x13E K32x37x13TN 0,0127
37,0 27,0 23,6 43,0 8500 14000 464706E1 K32x37x27TN 0,0220
33 450 18,0 251 27,1 8000 12000 K33x45x180 K33x45x18 0,0501
39 550 26,0 514 595 6000 10000 K39x55x26[ K39x55x26 0,1318
50 60,8 24,0 494 74,0 5600 8500 864710E K49,8x60,8x24TN 0,0735
55,0 30,0 39,0 97,0 5600 8500 464810 K50x55x30 0,0487

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




464000
864000

KF, xE, x B,
KBK F, x E,, x B,
KCKF, x E, x B,
Modwunruku posnukoebie paduasibHble U20JIbYambie 0OHOPsIOHbIe

Tabnuupl noawmnHmkos @

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHblEe UToNib4aTble

6e3 kosiey
OcHoBHble Ipysonoabem- [pepenbHas OGo3HauyeHne Macca
pa3mepbl HOCTb YyactoTa
BpaLLeHus

OVH.  cTaT. (cma3ka)
[Fu ER B, C C, nnact. xugkas FOCT M3
MM kH 06/MYH - KT
55 63,0 20,0 37,3 66,0 5000 7500 K55x63x20E K55x63x20TN 0,0460
60 650 20,0 29,5 720 5300 8000 K60x65x20E K60x65x20TN 0,0310
75 83,0 23,0 49,0 1050 3800 5600 3K75x83x23E K75x83x23TN 0,0730
79 90,0 22,0 44,0 110,0 4000 6000 464916E K79x90x22TN 0,1070
80 88,0 30,0 64,0 150,0 3600 5300 3K80x88x30E K80x88x30TN 0,1090
85 93,0 40,0 750 212,0 3600 5300 3KK85x93x40[ K85x93x40ZW 0,1700
89 100,0 22,0 65,2 127,0 3000 4500 4648180 K89x100x22 0,1420
140 150,0 43,0 121,3367,2 1800 3000 K140x150x430 K140x150x43ZW 0,3970

=

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




664000
KKF, x E, x B,

Tabnuupl noawmnHmkos @

lModwunHuku ponukoeblie paduasibHbie u2osb4ambie 08yxpsiOHbIe

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHblEe UToNib4aTble

6e3 kosiey
OcHoBHble Ipysonoabem- [pepenbHas OGo3HauyeHne Macca
pa3mepbl HOCTb YyactoTa
BpaLLeHus
OVH.  cTaT. (cma3ka)
[Fu ER B, C C, nnact. xugkas FOCT M3
MM kH 06/MYH - KT
20 26,0 34,0 23,0 31,6 13000 20000 3KK20x26x34E K20x26x34ZWTN 0,0220
28 330 27,0 23,3 41,0 9000 16000 3KK28x33x27E K28x33x27ZWTN 0,0190
30 350 46,0 30,0 56,8 8500 14000 3KK30x35x46E K30x35x46ZWTN 0,0270
35 43,0 350 47,0 88,7 8000 12000 3KK35x43x35E K35x43x35ZWTN 0,0629
37 420 26,0 242 525 7000 11000 3KK37x42x26E K37x42x26ZWTN 0,0168
42,0 31,0 34,0 70,0 7000 11000 3KK37x42x31E K37x42x31ZWTN 0,0183
42 470 30,0 335 76,0 7000 11000 3KK42x47x30E K42x47x30ZWTN 0,0215
50 57,0 36,0 58,0 1155 5600 8500 3KK50x57x36E K50x57x36ZWTN 0,0720
52 60,0 390 76,5 1650 5300 8000 664910E K52x60x39ZWTN 0,1020
55 63,0 50,0 76,0 150,0 5300 8000 3KK55x63x50[ K55x63x50ZW 0,1490
62 70,0 31,0 52,7 1084 4500 6700 664913E K62x70x31ZWTN 0,1080
70,0 52,0 93,7 2264 4500 6700 3KK62x70x52E K62x70x52ZWTN 0,1880
70,0 52,0 93,7 2264 4500 6700 KK62x70x52E K62x70x52ZWTN 0,1600
65 73,0 47,0 80,0 210,0 4300 6300 3KK65x73x470 K65x73x47ZW 0,1700
73,0 47,0 80,0 210,0 4300 6300 3KK65x73x47E K65x73x47ZWTH 0,1600
73,0 47,0 86,8 2058 4300 6300 664613E K65x73x47ZWTN 0,1600

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuubl NOALINMHUKOB . . [MoaLwmnHmnKmM PONMKOBbLIE paananbHblEe UToNib4aTble

664000
KKF, x E, x B,

lModwunHuku ponukoeblie paduasibHbie u2osb4ambie 08yxpsiOHbIe

6e3 kosiey
OcHoBHble Ipysonoabem- [pepenbHas OGo3HauyeHne Macca
pa3mepbl HOCTb YyactoTa
BpaLLeHus
OVH.  cTaT. (cma3ka)
Fe E B, C C, nnact.  xuakag FOCT mn3
MM kH 06/MYH - KT
70 76,0 46,0 66,3 186,0 4000 6000 3KK70x76x46[ K70x76x46ZW 0,1235
780 31,0 58,6 131,3 4000 6000 6645140 K70x78x31ZW 0,1130
72 82,0 450 88,5 180,0 4000 6000 3KK72x82x45E K72x82x45ZWTN 0,1760
83,0 425 93,0 213,0 4000 6000 6647140 K72x83x42,5ZW 0,2248
83,0 425 97,0 199,0 4000 6000 664714E K72x83x42,5ZWTN 0,2250
75 83,0 40,0 71,0 190,0 3800 5600 3KK75x83x400 K75x83x40ZW 0,1510
83,0 46,0 81,0 226,0 3800 5600 3KK75x83x46E K75x83x46ZWTN 0,1620
83,0 46,0 81,0 226,0 3800 5600 3KK75x83x46 K75x83x46ZW 0,1920
86,0 40,0 100,44 209,0 3800 5600 664915E K75x86x40ZWTN 0,2250
79 90,5 42,7 10842511 3600 5300 66471501 K78,5x90,5x42,7ZW 0,2990
81 92,0 425 102,3223,0 3600 5300 664916E K81x92x42,5ZWTN 0,2122
92,0 425 102,3223,0 3600 5300 6649161 K81x92x42,5ZW 0,2520
92,0 50,5 105,0240,0 3600 5300 664816E K81x92x50,5ZWTN 0,2250
85 93,0 40,0 750 212,0 3600 5300 3KK85x93x40[ K85x93x40ZW 0,1700
93,0 50,0 90,0 266,0 3600 5300 3KK85x93x500 K85x93x50ZW 0,2200
89 100,0 42,7 112,0 253,5 3000 4500 6648180 K89x100x42,7ZW 0,2770
95 103,0 50,0 93,8 294,0 3000 4500 3KK95x103x500 K95x103x50ZW 0,2507

(356> MUHCKUMW NOOWMUNHUKOBBLIN 3ABON & MPZ @




Tabnuupl noawmnHmkos @

. MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

664000E0

2527/00E0
ModwunHuku posniukosebie paduasibHble U2osibyambie 08yxXpsiOHbIe
C 8aJIlUKomMm
OCHOBHbIe Mpysonogtem-  [MpepenbHas 0O6Go3HavyeHune Macca
pasmepbil HOCTb JacTtora

BpalleHus

[OVH. cTar. (cmaska)
[Fuy ER B. L C G nnact.  xwvgkas rocTt
MM kH 06/M1H - KT
30 42,0 59,0 101 96,0 143,0 8500 14000 664706E3 0,717

42,0 59,0 113 96,0 143,0 8500 14000 664706E5 0,681

32 520 500 94 109,0 127,4 7500 13000 2527/32E5 0,801
34 46,0 596 96 951 146,0 7000 12000 664907KE3 0,835

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

<—B—>
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3
o

O

874000

Posiuku onopHsbie

OCHOBHbIe Ipy3onogbem- [pepensHas 0O6o3HavyeHue Macca Pasmepbl
pa3mepbl HOCTb yacToTta
BpaLleHus
OVH.  cTat (cma3ka)
d D B C C, nnact. rocT d B, [
MM kH 06/MVH - Kr MM
14 48 20,8 245 33,6 6000 874902XC17 0,276 14 21 0,6
20 55 28 44,0 554 5000 874804XC17 0,390 20 30 1.1
55 30 450 55,0 4000 884804XC17 0,392 28 1.1

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

654000

Ponukoebie paduasibHble u2osib4ambie 08yXpsiOHbIe
C pasbeMHbIM HapyXHbIM KOJIbUOM U Wapukamu

OcHoBHble Ipysonoabem- [pepenbHas OGo3HayeHne Macca Pa3mepbl
pasmepbl HOCTb yacToTta
BpaLleHns
OVH.  cTat (cma3ka)
d D B C C, nnact.  xwuagkas FOCT d lonin
MM kH 06/MVH - KT MM
140 180 155 340,0880,0 2000 4200 654728 11,0 140 20

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuupl noawmnHmkos @

. [MoaLwmnHmnKmM PONMKOBbLIE paananbHblEe UToNib4aTble

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

B — B B
fe— B —> — C2—b( D) | HCZ"‘
- Cl i il ]
D ] J:W — F. D K 77’FwD D3 D, D il FwD4 D3 D,
| | N .y Ty
— e ——— [l — E——
B b, oo, LD [
904902y !
304700¥ 704702K5 804704K4
—— B = ~—B B B
«C, 2 “C, ) -~ C, ~—C,—
il 7 : mSVE wy|
D +-F,D, D, D, g +-F,D,D, D, D [KH|———{{{F.D. D, D, D Kﬁ —F,l D,D,
- -y L L Ll
b h b AREAL b h b
t t1 t t1 P b 1
704902Y1 704702K2 804704K1 804706
704702K3
ModwunHuku POJsTUKOo8bie paauaanble u2o0Jsib4damebie KapaaHHble
OcHOBHbIe pysonoabLem- O6o03Ha4eHne Macca Pa3smepbi
pa3mepbl HOCTb
OVH. cTat.
Fo D B © G, roct d Cc, Db Db Db Db D b b, t a h h, K
MM KH - [ MM
10,005 19,0 9,0 6 7 904700Y 0,014 10,005 2,30
14,723 23,84 13,1 15 19 904902Y 0,026 14,723 10,1 204
15,235 28,0 20,0 17 22 704902Y1 0,056 15,235 1245 27,9 253 19,3 445 11,0 43 30 335
16,305 30,0 250 18 29 704702K2 0,073 16,305 136 30,0 272 276 410 125 45 30 40
30,0 250 22 28 704702K3 0,073 136 300 27,2 276 410 125 45 30 40
30,0 25,1 16 25 704702K5 0,074 136 300 27,2 276 410 102 45 30 40 09 180
22,000 35,0 265 27 41 804704K1 0,099 22,000 159 34,79 270 2325 400 34 16 100
35,0 265 27 41 804704K4 0,093 159 34,79 270 2325 400 34
31,455 47,0 36,0 47 92 804706 0,230 31,455 215 455 36,0 400 2,02

@ MPZ




Tabnuubl NOALINMHUKOB . ‘ [MoaLwmnHmnKmM PONMKOBbLIE paananbHblEe UToNib4aTble

B « B
—C,— —C, ﬂB — CZ—BP‘ — CzL
h,| EE=—=m1 h| e h| = e
i L myinl E il il
D Kl D~ {[-{F,D,D,D, D IkHI—F -l D,D, D JkH——F. -l D.D, D f——EFW -D,D,
__J || | Lyt | L NI
Bel h b, 7 b, ¢ t,
804907K3 Pl 804707A : 804709K5 804711A
FC24Bﬁ ‘*ngBﬂ ’*Cz‘B"
— I — h I —
| il i -
D — F,H D, D, D — FItD,D, D KK~ FoAlitD,D,
ey L] .|
b, b, A2
bl 804707A1 ° 804709A3 804709A1
804709A2

ModwunHuku ponukoesie paduanbHble U2osL9ambie KapOaHHbIe

OCHOBHbIe py3onogbem- 0O6o3HavyeHune Macca Pasmepbl
pasmepbl HOCTb
[VH. crar.

Fy D B C (¢}, rocTt d ©, D, D, D, D, D, b b, t t, h h, K

MM KH - Kr MM

33,635 50,0 25,1 34 63 804907K3 0,205 33,635 17,0 494 40,0 34,0 18 4,00 16 15 90
50,0 37,0 60 104 804707A 0,310 30,6 4935 375 400 2,02 15 90
50,0 37,0 60 104 804707A1 0,310 30,6 4935 375 400 2,02

45,000 62,0 37,0 62 122 804709A1 0,340 45,000 21,5 61,3 52,0 400 2,02 15 90
62,0 37,0 62 122 804709A2 0,340 215 613 52,0 400 2,02 15 90
62,0 37,0 62 122 804709A3 0,350 215 613 52,0 400 2,02
62,0 37,0 68 137 804709K5 0,350 215 613 52,0 4,00 15 90

49,425 72,0 46,6 102 180 804710A 0,450 49,425 388 71,35 55,0 6,00 252

51,600 83,0 72,0 168 263 804711A 1,580 51,600 66,0 90,0 62,5 800 360 445 135

MUHCKUM NOOQWUNHUKOBLIN 3ABOA ﬁﬁ MPZ




Tabnuubl NOALINMHUKOB . . MoaLmnHMKmM PONNKOBbIE paanalibHbIE Uronb4aThbie

4224000

ModwunHuku KOMGUHUPOSaHHble paduaanble crneyuarsibHble

OCHOBHbIe py3onogbem- MpepensHas 0O6o3HavyeHune Macca
pa3mepbl HOCTb yacroTta
BpaLleHust
[OVH. cTar. (cmazska)

d D B L © ©; nnacr. rocT
MM kH 06/MVH - Kr
16 30 39 92 11,5/4,6*7,3/2,6* 5000 4224703E 0,23

30 39 115  11,5/4,6* 7,3/2,6* 5000 4224903E 0,27

* - PONMKOBbIV PAa/LWapuKOBbLIV P

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ
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Q70> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

. [MoaLwmnHmnKmM PONNKOBbIE YNOPHbIE

YNOpHble PONMKOBbBIE MOALIMM-
HWKW NpegHa3HaYeHbl 451si BoCnpusi-
TS 3HAYUTENbHbIX OCEBbIX MU
yOapHbIX Harpysok, AeWCTBYHOLLNX
BAOMb OCY BpaLleHMs NOALUNMHUKA.
[JonyckaloT HaMHOro MEeHbLUYIO
4YacTOTy BpaLleHMs1 MO CPaBHEHUIO C
APYrMMM  TUNamu MOALUMMHUKOB.
910 006YyCcnoBneHo MOoBbILWEHHLIM
CKONbXXEHNEM POJSIMKOB, BO3HMKaAIO-
WMM WK3-32 pasHuLbl OKPYXHbIX
CKOpPOCTEMN Ha UX KOHLLaX.

YNOpHbIE POSMKOBbIE MOALLNIM-
HUKM COCTOAT M3 [OBYX MJIOCKMX
koney (ogHO Tyroe, Kotopoe
yCTaHaBNUBaKOT Ha Bany, Apyroe
cBobogHoe - B kopnyce) n cenapa-
TOpa C KOMMJIEKTOM LMINUHApUYEC-
KMX POSTNKOB.

MI3 wu3rotaBnueBarTCs ynop-
Hbl€ POMWKOBbIE MOALWMMHUKA C
cenapatopoM M3 CTEKMOHAaMNOIHEH-
Horo nonuamunaa 6,6. KOHCTpyKTMB-
Hble MWCMOSIHEHNS BbIMNYyCKAaeMbIX
NMOALUMMHUKOB  BKIKOYatoT:  Hecko-
neyHble, NOALUMMHUKM C KOMNbLiaMu,
MMEILLMMM PasfnnyHbI pasmep no
Hapy>XHOMY AuameTpy; NoawunnHu-
KM B 3aLLMTHOM KOXYyXe C 3aKnagHown
CMa3KoM.

MpenmyuiectBeHHasa obnacTb
NPYMEHEHNS - y3bl C HEGONbLUNMHU
rabapuTHbIMW pasMepamn: LOMKpa-
Tbl, TMAPOYCUNUTENN pPYMNEeBOro
ynpaBrieHus, onopbl nepegHen
NOABECKM IPy30BbIX aBTOMOOMIEN U
Ap.

OvnHamundeckas aKkBMBaneHTHas
Harpyska Ha nogLunnHUK NpuHUMa-
etca P=F,K K,, cTatnyeckas
3KBUBaNeHTHasd Harpyska Ha
nogwnnHuk npuHumaetcsa P =F,.
[Jonyckaemble OTKMOHEHUS Ha
pasMmepbl U OMeHus NpuBedeHbl B
Tabnuuax.

@ MPZ
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D D
D,
d «d
rs
B B
rs
9000 819000 959000

lModwunHukKu posniukoebie yrnopHble 0OUHapHble 0OHOPSIOHbIe

0

@ [MoawwnHIKM PONMKOBbIE YNOPHbIE

OCHOBHbIe Ipy3onogbem- [pepensHas 0O6o3HavyeHue Macca Pasmepbl
pasmepbl HOCTb yacToTta
BpaLleHus
OVH.  cTat (cma3ka)
d D B C C, nnact.  xwuagkas FOCT d d, D, [
MM kH 06/MWH - KK MM
15 280 8,0 144 285 2750 11000 9102KE 0,0226 15 0,3
280 90 144 285 2750 11000 9102E 0,0263 0,3
20,2 38,0 12,0 23,5 485 2125 8500 9104K1E 0,0530 20,2 0,5
250 63,0 16,0 23,0 95,0 1700 2400 819705E 0,2200 250 252 520 0,3
254 419 6,0 131 57,0 2200 3200 819805E 0,0310 254 254 419 16
40,0 68,0 13,0 107,0256,0 2500 4400 959108E 0,1542 40,0 40,2 60,0 0,6

@

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ
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lModwunHuku ponukoebie yrnopHbie 0OUHapHble 0OHOPSIOHbIe

C KO)XYXOM

0 -

Tabnuupl noawmnHmkos @

@ [MoawwnHIKM PONMKOBbIE YNOPHbIE

OCHOBHbIe Ipy3onogbem- [pepensHas 0O6o3HavyeHue Macca Pasmepbl
pa3mepbl HOCTb yacToTta
BpaLleHus

[OVH. (cma3ka)
d D B C nnact. rocT d d, Tomin
MM kH 06/MVH - Kr MM
50,4 81,0 22,8 61,0 311,0 1200 129710E 0,460 504 550 15
80,2 145,0 45,0 210,0 390,0 700 129316E 3,020 80,2 850 25

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuubl noawmnHukos @ @ [MoawwnHIKM PONMKOBbIE YNOPHbIE

d,
109000

lModwunHukKu posniukoebie yrnopHble 0OUHapHble 0OHOPSIOHbIe
6e3 00HO20 KoJibUa

OcHoBHble Ipysonoabem- [pepenbHas OGo3HayeHne Macca Pa3mepbl
pasmepbl HOCTb YyactoTa
BpaLLeHus
OVH.  cTat (cma3ka)
d D B C C, nnact.  xwugkas FTOCT d d, o
MM kH 06/MVH - KT MM
40,3 600 6,0 198 775 4200 5900 109708E 0,0440 40,3 420 05

@ MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ



Tabnuubl noawmnHukos @ @ [MoawwnHIKM PONMKOBbIE YNOPHbIE

969000K
lModwunHuku ponukoebie yrnopHble 0OUHapHble 0OHOPSIOHbIe
crneyuasibHble
OcHoBHble Ipysonoabem- [pepenbHas OGo3HayeHne Macca Pa3mepbl
pasmephbl HOCTb YacToTa
BpaLLeHus

OVH.  cTat (cma3ka)
d D B C C, nnact.  xwuagkas FOCT d d, D, [
MM kH 06/MVH - KT MM
261 440 185 23,0 64,8 2000 3000 969905KE 0,092 261 280 400 05

MUHCKUM NOOQWUNHUKOBLIN 3ABOA @MPZ




Tabnuubl noawmnHukos @ @ [MoawwnHIKM PONMKOBbIE YNOPHbIE

999000

lModwunHuku ponukoebie yrnopHbie 0OUHapHble 0OHOPSIOHbIe

6e3 kostey
OcHoBHble Ipysonoabem- [pepenbHas O6o3HaveHune Macca
pa3mMepbl HOCTb yactora
BpaLLeHus

OVH.  cTat (cmaska)
d. D, D, C C, nnacT.  xuakas roCcT M3
MM kH 06/MVH - KT
150 280 20 85 20,0 4000 10000 999702E AXK 1528 0,0023

——\ . .
(380> MUHCKMUM NOAWUNHUKOBLIN3ABON €3 MPZ




Tabnuupl noawmnHmkos @

MUHCKUMN NOOQWUNHUKOBLIN 3ABOA

. MoaLmnHMKmM PONNKOBbIE Urofib4aTblie NI1oCkne TMHENHOTO nepemeLleHna

MoawunnHukm PONMUKOBLIE Urornb4yaTtblie NMOCKue

JINHEMHOro nepemMeLyeHus

MogWWNHUKM pPONUKOBBLIE
uronbvyatble nnockue (PWIM)
NMHENHOrO NepemeLleHnst - 3To
NOAWMMHUKN coCTosWwMne wu3
MSIOCKOro cenaparopa v KomnrekTa
Nronbs4aThiX POrMKOB.

B 3aBMCMMOCTM OT KOHCTPYKLMUK
cenapartopa, MOAWMWNHUKA MOTyT
ObITb 2-X UICMONMHEHWIA:

a) ogHopsiaHble
0) AByxpsigHble

PonvkoBble wuronb4yaTblie
N0CKMEe NOALMMHKKN, cenapaTopbl
KOTOpbIX WM3roTaBfMBalTCs U3
nonuamMmuga, MMewT Ha KoHLax
KaHaBkM B BMWAE J1ACTOYKUMHOTO
XBOCTa, 4YTO MO3BOMSIET OCyLle-
CTBNSATb COEAMHEHME NOALUNMHUKOB
noboro konuyectsa M nony4vaTb
HeobXxoanMYHO ONNHY.

[OByxpsgHOe uUCNONHeHne
nogwunHuka PUI npegycmatpumsa-
€T 3NacTUYHYI MNepeMblyKy,
Onarogapa koTopon oba psga
nronb4aTblX POSIMKOB MOTYT Cru-
fatbca OTHOCWUTENbHO Apyr Apyra
nog nobbIM yrioM, YTo Mo3BonsieT
MCMNONb30BaTb 3Ty KOHCTPYKLMIO B
BMAE TaK Ha3bIBAEMOIO «YrorkoBO-
ro NOALUUMHUKAY.

Paboyasa Temnepatypa nogwwn-
HukoB Tuna PWUI, ¢ cenapatopom
W3roTOBMEHHBIM K3 Monuamuaa,
coctasnset 100°C.

CTtaHKOCTpOeHMe - dTO Ta
obnacTtb, B KOTOPOW MOALUMMHUKN
PUIM Hawnu camoe wWunpokoe u
MaccoBoe npuMeHeHue. Mcnonbay-
I0TCSl B KA4YecTBe OMnop KadyeHus no
NAOCKUM HamnpasnsAwLWMM B y3nax
CTaHKOB, NPUGOPOB M T. A.

[dvHamnyeckas aKBMBaneHTHas
Harpyska Ha NnoALUNHUK onpegens-
erca kak P=F,K K,, cratudeckas
SKBMBAmneHTHas Harpyska onpefe-
nsertcs kak P,=F,.

@ MPZ
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Tabnuupl noawmnHmkos @

lModwunHuKu posiukoebie u2osib4yambie MNJIoCKue

JIUHeUHOo20 rnepemMeuweHuUs!

. MoaLmnHMKmM PONNKOBbIE UrofibHaTbie NI1oCkne TMHENHOTO nepemeLleHna

OCHOBHbIe IpysonogbeM- OGo3HauyeHue Macca Pasmepbl
pa3mepbl HOCTb

OVH.  cTaT.
B B, L © C, rocTt MMN3 d a [l
MM kH - KK MM
10 32 84 18 PUM 2010K FF 2010 0,0018 10 2,0 2,0
10 25 32 14,2 35 PUIM 2025KK FF 2025 ZW 0,0036 10 2,0 2,0
20 60 30,6 72 PUMN 3020K FF 3020 0,0104 20 3,0 3,0
25 75 48,2 125 PUMN 3525K FF 3525 0,0190 25 3,2 35

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ
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(386> MUHCKMUMA NOAWMUNHUKOBBLIN 3ABOL

@ [MoawwnHUKK LWapHUpHble

LLlapHMpHbIE NOALWIMWMHUKK - 3TO
NOALMNHUKN CKOMbXeHusi. OHun
COCTOAT U3 BHYTPEHHErO U HapyX-
HOro Korew, U He UMetoT Ten Kadve-
HVUs. BHyTpeHHee kombuO nMeeT
chepumyeckyto HapyxHyi nosep-
XHOCTb, Hapy>XHoe - chepmnyecKyro
BHYTpeHHIo. LlapHupHble nog-
WWMNHWKN NpedHa3HayeHbl Ang
BOCMPUATUS paguanbHbIX U KOMOK-
HUPOBaHHbIX Harpy3ok B MOOBWX-
HbIX 1 HENOABWXXHbBIX COEANHEHUSX.
OTV NOALWMMHUKMA MOTYT N3roTaenu-
BaTbCsl C OQHUM Pa3fioOMOM Hapyx-
Horo konbua (tun LWCI) wnn ¢
aBymsa pasnomamu (tun LUCH). B
NOABMXHOM COEAMHEHUUN LUapHUp-
Hble MOALWMNHMKN paboTalT npu
B3aVIMHOM MepeMeLLEeHUN OOHOro
KonbLia OTHOCUTENBHO APYroro, Kak
npaBumno, B KayaTenbHOM pexume,
yron 8o 45°. lNpu 3TomM B 3aBUCMMOC-
TV OT BUa KOHCTPYKLIMM OMyCKaeT-
ce yron nepekoca 4...22°. B Henog-
BVXXHOM COeaMHEHNN OHK paboTatoT
npu nNepuoauyecknx enuHUYHbIX
COBUrax OfHOro Kombla OTHOCU-
TENbHO APYroro U npeaHasHayeHsbl,
rmaBHOM 0bpa3om, Ans KOMMeHca-
LM HECOOCHOCTM Bana u Kopmnyca.
MogWwunHukn [na NoABUXHbBIX
coefUHEHNN WN3roTaBnmBalwT C
OTBEPCTUSIMM M KaHaBkaMu NS
CMa3bIBaHWsI Kak B HAPY>KHOM, TakK 1
BHyTpeHHeM konbLe (Tvn WC...K), a
Takke TONMbKO BO BHYTPEHHEM
konbLe (Tvn WC). MogwmnHukn ons
HEMOABUXHbBIX COEAUHEHUN
BbIMOMNHAIT 6€3 OoTBepCTUA WU
KaHaBOK AN cMasbiBaHus (Tun LL).

MogWwnnHUKN n3rotaBnmeatT
ans paboTel cTanb no cranu. Ons
CMa3bIBaHWS TakuUX MOALUMMHUKOB
NPUMEHSIOT MMAacTUYHbIE CMasku
1-13, UMNATUM-201; xupgkue
CMa304Hble macna.

MpepenbHble OTKMNOHEHUSA
pasmepoB 1 hOpMbl NMOBEPXHOCTEN
Kornewy MOALWUMHMKOB, a Takxke
MeTOA onpeneneHns 3KBUBareH-
THOW paguvanbHOW Harpyskwu
npuHumatotcs no FOCT 3635-78.

@ MPZ
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ModwunHuku wapHUpPHbIe ¢ omeepcmusiMmu U KaHagKamMu Os1s1 cMasku
80 8HymMpeHHeM KoJibye

Tabnuupl noawmnHmkos @

@ [MoawwnnHYKK LWapHUpHble

OcHOBHble [onyckaemble paauanbHble O6o3Ha4eHue Macca Pa3mephb! Yron KoHTakKTa
pa3smepbl Harpyskv npv 4mcre noBTOPHbIX
HarpyxeHui He Gonee 5000
d D B C roCT d d, d, lemin Mo O
MM KH - KT MM rpagyc
20 47 26 15 128 211C20 0,19 20 23,0 350 06 05 22
25 42 20 16 137 LLuC25 0,12 25 29,0 350 06 05 7
30 47 22 18 176 LLUC30 0,14 30 33,0 40,0 06 05 6
35 55 26 21 241 LLUC35 0,24 35 390 47,0 10 05 6
40 62 28 22 285 LLIC40 0,31 40 45,0 53,0 10 05 7
50 75 35 28 453 LLC50 0,56 50 55,0 66,0 11 05 6

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ




Tabnuupl noawmnHmkos @ @ MonwnnHMKN WapHUpHbIE

LLICOOK

ModwunHuku wapHUpHbIe ¢ omeepcmMusIMU U KaHaeKkaMu OJisi CMa3Kue
80 BHYMPEHHeM U Hapy>XHOM KoJibUuax

OCHOBHble [onyckaemble paguanbHble O6o3HaveHue Macca

Pasmepbl! Yron KoHTakKTa
pasmepbl Harpyskv npu Yucrie NOBTOPHbIX
HarpyxeHui He Gonee 5000
d D B C roct d d, d, [ Mo O
MM KH - Kr MM rpagyc
40 62 28 22 285 LLIC40K 0,31 40 45,0 53,0 1,0 05 7

) . £
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Tabnuupl noawmnHmkos @

ModwunHuku WwapHUpPHbIe ¢ O0HUM Pa3/IOMOM HapPy»XHO20 KoJibUa
C omeepcmusiMu U KaHasKamMu 0151 cMa3Ku eo 6HYMpeHHeM KoJibue

@ [MoawwnnHYKK LWapHUpHble

OCHOBHble Mpy3onoabeMHOCTL O6o03HaveHue Macca Pasmepbl Yron koHTakTa
pasmepbl
OVH. cTar.
d D B C C C, roct d d, d, [ P @
MM KH - Kr MM rpagyc
20 35 16 12 30 146 wicn20 0,06 20 240 29,0 06 05 9
25 42 20 16 48 240 Lcna2s 0,12 25 29,0 350 06 05 7
30 47 22 18 62 310 Lucn3o 0,14 30 33,0 40,0 06 05 6
35 55 26 21 87 438 Lucn3s 0,24 35 390 47,0 10 05 6
50 75 35 28 156 780 Lucnso 0,56 50 55,0 66,0 1,1 05 6

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ
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Tabnuupl noawmnHmkos @

ModwunHuku wapHUpHbIe ¢ 0OHUM Pa3sIoOMOM HapPy>XHO20 Kosbua

C omeepcmusiMu U KaHagKamMu OJ1s1 cMa3Ku 8o 8HYMpPEeHHeM U Hapy>XHOM

@ [MoawwnnHYKK LWapHUpHble

KoJibUax
OCHOBHble Mpy3onoabeMHOCTL O6o03HaveHue Macca Pasmepbl Yron koHTakTa
pasmepbl
OVH. cTar.
d D B C C C, roct d d, d, [ P @
MM KH - Kr MM rpagyc
25 42 20 16 48 240 LLICN25K 0,12 25 29,0 350 06 05 7
30 47 22 18 62 310 LLCN30K 0,14 30 33,0 40,0 06 05 6
35 55 26 21 87 438 LLCN35K 0,23 35 39,0 47,0 10 05 6
40 62 28 22 100 500 LLCMN40K 0,31 40 45,0 53,0 10 05 7
42 62 25 22 110 550 LICn42K 0,30 42 46,8 53,0 10 05 7
50 75 35 28 156 780 LLCN50K 0,54 50 55,0 66,0 11 05 6

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ
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wicnoo

ModwunHuku WwapHUpPHbIe ¢ OG_VMH pas3sioMamMu Hapy»Ho20 KoJibua
C omeepcmusiMu U KaHasKamMu 0151 cMa3Ku eo 8HYyMpPeHHeM KoJibue

@ [MoawwnnHYKK LWapHUpHble

OCHOBHble Mpy3onoabeMHOCTL O6o03HaveHue Macca Pasmepbl Yron koHTakTa
pasmepbl
OVH. cTar.
d D B C C C, roct d d, d, [ Mo O
MM KH - MM rpagyc
70 105 49 40 315 1560 Lucnrzo 1,59 70 779 92,0 1,1 05 6

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ
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LLUCNOOK
ModwunHuku wapHUpPHbIe ¢ A8yMs1 pa3sioMaMu HapPYXHO20 KoJibua

C omeepcmusiMu U KaHaeKkamu Osisi CMa3Ku 80 6 HYMpPeHHeM U Hapy)XXHOM
Kosnbuax

@ [MoawwnnHYKK LWapHUpHble

OCHOBHble Mpy3onoabeMHOCTL O6o03HaveHue Macca Pasmepbl Yron koHTakTa
pasmepbl
OVH. cTar.
d D B C C C, roct d d, d, [ Mo O
MM KH - Kr MM rpagyc
60 90 44 34 250 1225 LLICIN60K 0,96 60 66,8 80,0 1,1 08 6
70 105 49 40 315 1560 LLICN70K 1,56 70 779 920 11 08 6

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ
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Tabnuupl noawmnHmkos @

ModwunHuku wapHUpHbIe ¢ pa3pe3aHHbIM HaPYXHbIM KOJIbUOM

@ [MoawwnnHYKK LWapHUpHble

OcHOBHble [onyckaemble paauanbHble O6o3Ha4eHue Macca Pa3mephb!
pa3smepbl Harpyskv npv 4mcre noBTOPHbIX

HarpyxeHui He Gonee 5000
d D B C roCT d d, d, f
MM KH - Kr MM
35 55 26 21 210 LLCP35 0,24 35 39,0 47,0 1,5
50 75 35 28 430 LLCP50 0,55 50 55,0 66,0 1,5

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ MPZ
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MUHCKUMN NOOQWUNHUKOBLIN 3ABOA

@ Tena kayenus

Wapvkn B BMAe CBOOOAHBIX
getanen u3rotaBnuMBalrTCa Mo
FOCT 3722 n3 xpoMoyrnepogucTom
ctann Tuna WX15 Tepmuyecku
obpaboTaHHbIMM 00 TBEPOOCTU
62...66 HRC. Mo 3aka3y notpebure-
new WwapvKkm MoryT ObiTb U3roToBIE-
Hbl M3 APYrMx MapoK cTanem un C
apyrov TBepgocTblo. LLapukm ogHowm
CTeneHn TOYHOCTM COPTMPYHOTCS MO
rpynnam c o4eHb KeCTKUMWU Lonyc-
kamu no guametpy. Kaxxgasa rpynna
ynakoBblBAaeTCA B OTAESbHYIO
KOpobKy. Paamep oTcopTupoBaHHOM
rpynnbl LUApPUKOB YyKasblBaeTcs B
MapKMpPOBKe Ha KOpobke.

FOCT 3722 yctaHaenmBaeT 10
CTeneHen TOYHOCTU LIAPUKOB,
0603Ha4YaemMbIX B MOpsifke CHuXe-
HUS TOYHOCTM undbpamu: 3, 5,10,16,
20,... 200. Oonyctumble npeaenb-
Hble OTKMOHEHWS LUApUKOB MpuBe-
JeHbl B Tabnuue.

YcnoBHoe o603Ha4vyeHwue
LIApUKOB, MPUMEHSIEMbIX B BWAe
OTAENbHbIX AeTanen, CoCTouT Wu3
HOMWHAamNbLHOIrO [uameTpa B MM,
CTENEHN TOYHOCTU M 0BO03HaYEeHUs
cTaHfapTa, Hanpumep: Wapuk 12,7-
40TOCT 3722-81.

[nsa wapukoB, NPUMEHSIEMbIX B
NOALUMMHUKAX KayeHUsl, YCIOBHOE
0003HayeHne gonorHsaeTcss 6ykBom
«H», npocTtaBneHHowm nepepg
0603HaA4YEeHNEM HOMMUHANbHOIO
anameTpa, Hanpumep: Wapwuk
H11,112-10MOCT3722-81.

YcnoBHoe o603Ha4vyeHue
LWapUKOB, HEe COPTUPYEMbLIX MO
anameTpy, [OononHsetcs OykBoW
«b» nepen o0603Ha4YeHMEM HOMU-
HanbHOroO AvameTpa, Hanpumep:
Wapnk b9,525-100 FOCT 3722-81.

,U,OﬂyCTVIMbIe npeaenbHble OTKNOHEHUA LWAPUKOB

HomuansHbii Otknoenve cpeanero |  PasHopasmep- | HemoctosHeteo | OTknoHeHwe ot
Crenens |  Auamerp Dw, [MaMeTpa WapukoB, | HocTb WapikoB | —emuaudHoro | cdepueckoit |  LLlepoxoBatocts
TOY- MM MpUMeHsieMbIX B Bude | N0 AMameTpy Aiaverpa hopmb! A
HOCTH OTAENbHbIX feTaren B N1apTH Vdws
or Ao ADwm Vw1 Ra Rz
3 025 | 12 £5 0,13 0,08 0,08 - 10,100
5 025 | 12 £5 0,25 0,13 0,13 0,020 | 0,100
0 [0 | 2 19 0,50 0,25 0,25 0,020 [ 0,100
% [ 02 | 2 10 0,80 0,40 0,40 0,032 | 0,160
20 | 02 [ 38 10 1,00 0,50 0,50 0,040 [ 0,200
28 | 025 [ 38 12 140 0,70 0,70 0,050 [ 0,250
40 | 025 [ 50 +16 2,00 1,00 1,00 0,080 [ 0,400
60 | 025 [ 80 £30 3,00 1,50 1,50 0,100 [ 0,500
100 | 025 | 120 40 500 2,50 2,50 0,125 | 0,600
200 | 025 | 150 60 10,00 5,00 5,00 0,200 { 0,800

@ MPZ




Tabnuupl noawmnHmkos @

Dw
Wapuku
IuameTp, D,, Macca [nametp, D, Macca
i T = T
5,556 7/32 0,705 14,288 9/16 12,000
5,953 15/64 0,867 15,081 19/32 14,100
7,144 9/32 1,500 15,875 5/8 16,400
7,938 5/16 2,060 16,669 21/32 19,000
8,731 11/32 2,730 18,256 23/32 25,000
9,525 3/8 3,550 19,050 3/4 28,400
10,000 4,110 19,844 25/32 32,100
11,112 7/16 5,640 22,225 7/8 45,100
11,509 29/64 6,260 24,606 31/32 61,200
12,000 7,100 25,400 1 67,300
12,303 31/64 7,650 28,575 1,125 95,800
12,700 12 8,420 33,338 1,34375 152,000

MUHCKUM NOOQWUNHUKOBLIN 3ABOA

@ Tena kayenus

M3 npon3BoanT UMnNnHapu4ec-
Kne nrone4aTble U KOPOTKNE POSNKK
N3 BbICOKO YINEepoancTon Xpomuc-
Ton ctanu tvna WX15 n WX15CT.
Ponukn pasnunyairotca no dopme
TOPLOB, pasmepam, TOYHOCTU U
Ka4yecTBY MOBEPXHOCTH.

LUnnuuppunyeckme ponuku
uroneyatble (L>3D) n kopoTkume (L <
3D) m3roTaBnuBalOTCS TEPMUYECKU
obpaboTaHHbIMM 00 TBEPOOCTU
61...66 HRC.

B 3aBucMMOCTM OT TO4YHOCTHU
pa3mepoB, ¢opmbl M napameTtpa
WepoxoBaTOCTU UTNOPONUKK
M3roTaBnMBalTCA TPEX CTeneHen
TOYHOCTU, oBO3Ha4YaeMblX B
nopsigke CHWxeHus umdppamu: 2, 3,
5. OonycTumble npefenbHbie
OTKMOHEHWs1 yKa3aHHbIX BENNYMH
pernameHnTnpyet FOCT 6870.

Mrnoponukn ogHoOW CTeneHu
TOYHOCTM COPTUPYIOTCS MO rpynnam
MU YNakoBbIBAOTCA B OTAENbHYHO
KOpOOKy C HaHeceHMeM MapKUpOB-
K.

YcnoBHoe oOO03HayeHue
WUrNOpPONNKOB, MNPUMEHSEMbIX B
BUOE OTAENbHbIX AeTanen, CoOCTOUT
M3 HOMWHAaNbHbIX AnameTpa Wu
ONVHbBI B MM, UCMOSTHEHUS, CTENEHN
TOYHOCTM U 0603Ha4YeHus cTaHgap-
Ta, Hanpumep: Ponnk 2x15,8 A3
FOCT 6870-81.

Mo cornacoBaHuio ¢ NoTpebuTte-
nemM WrNoposiInkn MoryT ObITb
NM3roToBNEHbl C NpefenbHbIMU
OTKITOHEeHnsMM no panvHe h13.
YcnoBHoe o0603HayeHne Takux
UrMOPOSIMKOB [OMNOSHSAETCA OyKBOW
«K», npoctaBnsemon nepepg
0003Ha4YeHnemM HOMWUHaNbHOIO

AnameTtpa, Hanpumep: Ponuk
K2x13,8 A3IOCT 6870-81.

YcnoBHOoe o6o03HayeHue
UTNOPONMNKOB ONpeAeneHHoN
oTCOpTMPOBAHHOM rpynnbl (C
OTKINOHEHNEM cpefHero guameTpa -
4,5-7,5 MKM BbIrNAAUT CreayoLwmm
obpasom: Ponmk 2x15,8 A3 4,5/-
7,5YTOCT 6870-81.

CTeneHb TOYHOCTU pa3Mepos,
dopMbl M napameTpa LUepoxoBa-
TOCTU KOPOTKUX LUIMHAPUYECKNX
ponukoB pernameHtupyetr [OCT
22696.

Ponviku copTupytoT Ha rpynmbl no
AVaMeTpy M OfIMHE; Mo corfnacoBa-
HUO C noTpebuTenem MoOryT
nocTaBnsaTbCsl 6€3 COPTUPOBKM.

YcnoBHOoe o603HauyeHue
KOPOTKOTO UUITMHOPUYECKOTO
ponunka COCTOUT M3 HOMWHAsbHbIX
anameTpa 1 OnuvHbl B MM, CTENEHU
TOYHOCTW, yKasaHus OTCYTCTBMSA
COpTMPOBKM U 06O3HavyeHUs
cTaHgapTta, Hanpumep: Ponuk
10x14 111 TOCT22696-77.

To xe, 6e3 cCOpPTUPOBKM NO
anvHe: Ponunk 10x144 1l TOCT
22696-77.

To xe, 6e3 COpTMPOBKM MO ANaMET-
py wn gnuHe: Ponuk 10x146 I
roCT22696-77.

@ MPZ




Tabnuupl noawmnHmkos @ @ Tena kayenus

Lw Lw
Dw WcnonHexue A Dw WcnonHenne B
Pornuku
Pa3wvepbl Macca Pa3wvepbl Macca Pa3wvepbl Macca Pa3wvepbl Macca
1000 wr., 1000 wr., 1000 wr., 1000 wr.,
D, Ly D)y L, Dy Ly D)y L,
MM Kr MM Kr MM Kr MM Kr
1,5 6,8 0,095 3,0 8,0 0,441 5 8,0 1,210 8 20,0 7,840
9,8 0,540 27,8 4,120 25,0 9,500
1,6 11,8 0,190 11,8 0,650 29,8 4,620
13,8 0,760 44,8 6,940 10 16,0 9,800
1,7 10,0 0,170 15,8 0,870 49,8 7,500 20,0 12,200
17,8 0,990 25,0 15,310
2,0 7,8 0,190 19,8 1,100 55 15,8 2,926 30,0 18,300
9,8 0,240 21,8 1,220 16,0 2,800
11,8 0,290 23,8 1,320 1" 35,0 25,930
12,8 0,320 6 8,5 1,870
15,8 0,390 3,5 11,0 0,850 12,0 2,610 12 12,0 10,400
17,8 0,450 13,8 1,050 23,8 5,280
19,8 0,490 23,8 1,800 27,8 6,120 12,5 22,0 21,000
41,8 9,300 25,0 23,918
2,1 6,0 0,130 4 6,0 0,580
15,8 1,500 6,04 9,0 1,980 15 30,0 41,300
2,5 7,8 0,300 19,8 1,970
9,8 0,380 21,8 2,150 6,5 11,0 2,850 20 19,4 47,800
11,8 0,450 25,8 2,610
13,8 0,530 29,8 2,950 7,0 20,0 6,040 24 23,4 83,000
15,8 0,610 34,8 3,450 26,0 7,800
17,8 0,690 30 29,4 160,000
19,8 0,750 4,5 55 0,680 7,5 7,5 2,540
21,8 0,830 15,8 1,980 36 354 280,000
23,8 0,920 8 12,0 4,650
14,0 5,490 42 414 450,000
16,0 6,270

——\ . . —\
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