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[lenb paboThI - MPUOOPECTH HABBIKU OIMPEAEICHHS OMBITHO-CTATUCTUYECKUM
METOJIOM MPUITYCKOB Ha 00pabOTKY AeTalleH.

1 Conep:xkanue padoThl

[Ipu BBITIOIHEHUH TAaHHOU pabOTHl HEOOXOAMMO U3YYUTh METOANKY Ha3Haue-
HUSl OIBITHO-CTATUCTUYECKUM METOJIOM IMPUITYCKOB HA MEXaHUUYECKYI0 00paboTKy
JIeTaJIell ¢ MCIOJIb30BAaHUEM HOPMATHBHBIX JAHHBIX MO OOIIEMY MAaIIMHOCTPOe-
HUIO.

2 OCHOBHbBIE 0JIOKEHHUS BHIOOPA PALIMOHAIBHBIX
NPUILyCKOB HA MEXaHU4YeCKYI 00paldoTKy aeraJsieit

[Ipu pa3paboTke TEXHOJOTMYECKHX MPOIECCOB MEXAaHUUYECKON 00paboTKu
WHKEHEP — TEXHOJIOT JOHKEH 00€CIIeUnTh MOoTydeHne TpeOyeMbIX TOUHOCTH U Ka-
gecTBa IIOBEPXHOCTH IO BceM TmapamerpaMm (reoMeTpudeckuM, (HU3HKO-
MEXaHWYECKUM) IPU HAUMEHBIIEH CE0ECTOMMOCTH M3TOTOBIICHUS U3ICITHA.

BrimonHenue 3Toro TpedoBaHUs B 3HAYUTEIHHOM CTETIEHN 3aBUCUT OT BBIOO-
pa paluOHAJIbHBIX BEIMYUH MPUITYCKOB Ha MEXaHWYECKYIO0 00paboTKy, MpaBUiIb-
HOCTH pacyeToB ONEPAIMOHHBIX Pa3MEPOB M Ha3HAYCHUS JOITYCKOB HA HUX.

3amaya yCTaHOBJICHUS ONTHUMAIBHBIX NPHUITYCKOB Ha 00pabOTKy MMeeT OO0Jb-
I0€ TEXHHKO-JKOHOMHUYECKOE 3HAuCHWE. 3aBBIINICHHBIC TPUITYCKH BBI3BIBAIOT
HEO0OXOIMMOCTh BBEIICHHS JTOTOJHUTEIBHBIX TEXHOJIOTHYECKUX TIEPEXO/I0B, YBE-
JUYHBAIOT TPYIOEMKOCTh 00paOOTKH, SIBISIOTCS TPUYUHOHN Iepepacxojia mare-
puaia, CHIOBOM AJIEKTPOIHEPTHH, a B HEKOTOPBIX CIyYasiX MPUBOJAT K yIAJICHUIO
HanOoJiee YCTOWYMBHIX K M3HOCY MOBEPXHOCTHBIX CIIOEB 00pabaThIBAEMOM 3aro-
TOBKH.

YMeHbIIIeHre TIPUITYCKOB HA MEXaHUYECKYI0 00pa0OTKy SIBISIETCS OJHUM W3
CPEIICTB SKOHOMHUHU M CHMIKEHUS Ce0ECTOMMOCTU M3TOTOBJICHUs neraneid. OqHako
HEJ0CTATOYHbIE MPUMTYCKA Ha 00pabOTKy HE OO0ECreYrBalOT BO3MOKHOCTH y/a-
neHust JedEeKTHBIX TIOBEPXHOCTHBIX CIIOEB MeETajula M TOMydeHUs TpeOyeMoit
TOYHOCTH M YHCTOTHI 0Opa0OTAaHHBIX MOBEPXHOCTEH, a B PsJIe CIydaeB CO3MAIOT
HEeTpUEeMIIEMbIE TEXHOJIOTUYECKIE YCIOBHUS ISl paObOThI PEXKYIIEro HHCTPYMEHTA.
B pesynpTaTe HEIOCTATOYHBIX MPHUITYCKOB pacTeT Opak, MOBBIMAETCs cebecTou-
MOCTh BBIITYCKaeMOW TPOTYKIINH.

Y CTaHOBJICHHE ONTUMAIbHBIX BEJIUYMH MPUITYCKOB HA MEXaHUYECKYHO o0pa-

6OTKy N TEXHOJOIHYCCKHX JOITYCKOB Ha Pa3MCPLI 3arOTOBOK I10 BCEM IIEPECXOaaM



ABJISIETCSI OJTHOM M3 OCHOBHBIX TEXHOJIOTMYECKHX 3a/ad, KOTOPYIO HEOOXOAHMO
PELINUTH MPU KYPCOBOM U JUIUIOMHOM MPOEKTUPOBAHHH.

OTta 3aJaya MOXET OBbITh pEllleHAa PacYETHO-aHATUTUYECKUM HIIM OIBITHO-
CTaTUCTUYECKUM METOJIOM, KOTOpble 0a3upylOTCsS Ha HCCIEAO0BAaHUAX, TPOBEAEH-
HbIX ydeHbIMH A.Il. CokonoBckum, N.b. ITnotkunsim, B.II. @uparo, b.M. Ko-
BaHoM, M.A VBarieHko u Jip.

B naHHOM M31aHUMM paccMaTpHUBAETCS METOJIMKA OIPEACIICHHs] MPUITYCKOB
OIBITHO-CTATUCTUYECKUM METOJIOM, KOTOPBI Oyiaromaps MpoCTOTE W HATJISAHO-
CTH, BO3MOKHOCTH HOPMHUPOBATH MPUITYCKH Ha CJIOKHBIE MOBEPXHOCTHU MOITYYNIT
B MalIMHOCTPOEHUHU Hanbosee MUPOKOEe MPUMEHEHHE.

B npuioxeHunsx npuseneHsl BeIUCKU U3 AerctByromux 'OCToB u orpacie-
BbIX HOpMaJieH, MpeayCMaTPUBAIOIINX JOMYCKH Ha Pa3IMuHbIE BUbI 3aTOTOBOK U
MPUIYCKHU JUISI Pa3IMYHbIX BUAOB OOpaOOTKH, YTO 3HAYUTEIHHO O0JIETYaeT BbI-
MOJIHEHHE COOTBETCTBYIOIIMX PAa3J€IOB KyPCOBBIX U JUILIOMHBIX IPOEKTOB.

[Tpumyckom Ha 00pabOTKy Ha3bIBAETCs CIOM MeTaiia, KOTOPbI HE0OX0IUMO
YAAINUTB C KaXXA0W MOBEPXHOCTH 3arOTOBKH JUIsl TOJYYEHHSI TOTOBOM AETANIN B CO-
OTBETCTBUU C TpeOoBaHUAMHU uepTexka. CienoBaTeNbHO, MPUIYCK — MOHATHE, OT-
HOCALIeeCs K ONpeeleHHON 00paboTaHHOW MOBEPXHOCTH, €r0 U3MEPSIOT 110 HOP-
MaJId K 3TOM MOBEPXHOCTH M OTCUMUTHIBAIOT NPU 00pabOTKE HUIMHIAPUYECKHUX T10-
BEPXHOCTEH (2 TaKK€ HEKOTOPBIX CUMMETPUYHBIX MTOBEPXHOCTEN) Ha pa3Mep, s
TOPLIEBBIX MOBEPXHOCTEH U MJIOCKOCTEN - HA CTOPOHY.

Paznnuaror o01muii ¥ ONepaliMOHHbIA MPUITYCKH.

OnepaliOHHBIM TIPUITYCKOM Ha3bIBA€TCS CIIOM MeTaiia, KOTOPbIA JOJIKEH
OBITh yAaJICH Ha MPOTSHKEHUU JTAaHHOW onepalu. BennunHa onepanioHHOro npu-
MyCKa OINpEAEINIIeTCs] KaK pa3HOCTh Pa3MEpPOB, MOJYUYEHHBIX HA MPEIIIECTBYIOMIEH
Y TIOCIEAYIOIINX ONEPALIHSIX.

OOmwmii MPUITYCK — 3TO CIION MeTajuia, HEOOXOIUMBIH sl BEITIOJTHEHUS BCEH
COBOKYITHOCTH TEXHOJOTUYECKUX TEPEeXO0/]0B, T.€. BCEro mpoiiecca 00padOTKU
JAHHOW DJIEMEHTAPHOM MOBEPXHOCTH MCXOAHOM 3arOTOBKH /10 T'OTOBOWM JETallU.
OO6mwmit mpumyck Ha 00pabOTKy paBeH CyMMe OTEPAIIMOHHBIX MPUITYCKOB IO BCEM
TEXHOJIOTUYECKHUM OMEPALUSIM:

N
Ly=L+1,+.41,=) T,
i1
rne  Zp - OOIIMiA MPUTTYCK;
Z; - omepalliOHHBIN MPUITYCK HA ONIEPAIIHIO;
N - YUCJIO ONEpaLuH.



B 3aBrcHMOCTH OT COYETaHUS Pa3MEPOB, NOJYYEHHBIX HA MPEAIIECTBYIOMIEH
Y BBINIOJIHAEMBIX Ha JJAHHOHN CTyNEeHsAX 00pabOTKH, IPUITYCK MOXKET MMOIy4YaTh pas-
JIMYHBIE 110 BEJIMYMHE 3HAYEHUA. Pa3inyaroT ciienyromue BO3MOKHBIE 3HAYEHUs

IIPUITYCKOB:

1 HomuHasibHOE 3HAYEHUE OOMIEro MPUITyCKa MPECTaBIseT coboil abco-
JIOTHOE 3HAYEHUE PA3HOCTH HOMHMHAIBHBIX 3HAYEHUW pPa3MEpPOB 3TON MOBEPXHO-
CTH y 3arOTOBKHU Y TOTOBOM JI€Talu:

Z0 - |A3ar - AZ[GTl - |A0 - Anl

2 HoMHHaJIbHOE 3HAYEHHE ONEPALMOHHOIO MPUITYCKa PABHO MOYJIIO Pa3HO-
CTM HOMHUHAJBHBIX 3HAUYCHHUI OINEpPAIMOHHBIX Pa3MEPOB HA MPEIUIECCTBYIOUIECH U
JAHHOM CTyNEeHsAX 00pabOTKHU:

Zi = |Ai1- Al
3 HaunOonbuinii BO3MOKHBIN NPUITYCK OMPENENsieTcs paBEHCTBOM
Zi max — Zi + 8i.-

[Ipunyck Oymer MMETh MaKCMMalbHOE 3HAYCHHWE TOT/a, KOT/a pacueT
MIPEANIECTBYIONEH CTYNIEHN 00paOOTKHU BBITIONHEH 110 HAaUOOJBINIEMY, a Ha TaHHON
CTYINEHU — 10 HAUMEHBIIIEMY MPeeIbHOMY 3HAUEHUIO (7151 BaJia).

4 MuUHHMMaIbHO BO3MOXHBIM ONEPAIIMOHHBIN MPUITYCK OMPEIEISAETCS PaBeH-
CTBOM

Zimin= Zi - 0j.1.

[Ipunyck Oyaer UMETh MUHUMAJIbHOE 3HAYEHUE B TOM CIIydae, Korja pa3Mep
MPEIIECTBYIONICH CTyneHu 00pa0OTKH BBHITIOJHEH MO0 HAMMEHBIIIEMY, a Ha TAaHHOU
CTYIICHH — TI0 HAUOOJIbIIIEMY 3HAYCHUIO (TSI BasIa).

HawnOonbiiee 3HaueHHE OMEPAMOHHOIO MPUIYCKA Zpma BBIYUCISIOT U HC-
MOJIB3YIOT TP MIPOBEPKE BHIOPAHHBIX PEKUMOB PE3aHUS 110 MOITHOCTH M TIPOYHO-
CTH CTaHKA, a TaKKe MPH CUJIOBBIX W MPOYHOCTHBIX pacdeTrax MPHUCIOCOOICHUN 1
UHCTPYMEHTOB.

HanMeHnbiliee BO3MOXHOE 3HAUYEHHE MPHUIYCKA COIMOCTABISIOT C MHUHHU-
MaJbHO HEOOXOAMMBIM U TO pe3yJbTaTaM CPaBHEHUS CYISAT O JOCTATOUYHOCTHU
NPUITYCKA JIJIs1 BHITIOJTHEHUSI KAUeCTBEHHOU 00pabOoTKHU.

CornacHo MeToly pacuera NPUITYCKOB, paszpaboranHoMmy rmpod. B.M.
KoBanom, ocHoBaHHOMY Ha ydere (paKTOpPOB, JCHCTBYIOIIUX B Mpoiecce obpa-
OOTKH, MPOMEKYTOUHBIN MPUIMYCK Ha KakKJO0W BBIMOIHIEMON orepanuu (repexo-
1I€) TOJKEH OBITh TAKUM, YTOOBI IIPHU €r0 CHATUM OBLIM JTUKBUIUPOBAHBI IOrpeNl-

HOCTH MPEIIIECTBYIONIEH onepanuu (Iepexo/ia) Uik 3aroTOBKU, a TaKXKe MOrpel-



HOCTHM YCTAaHOBKM 0OpaOOTaHHOW 3arOTOBKHM Ha BBIIOJHIEMON onepanui (1mepexo-
ne).

MuHUMaTBHBIN TPUITYCK TPHU  TOCIEIOBATEIHHON 00pabOTKE TMOBEPXHO-
cTell (0IHOCTOPOHHUH MPUITYCK)

Zoin =Rz 1 +Ti 1 +p 1 +5.

MuHuManbHBI OPUNYCK MpPU MapajuIeIbHON 00paboTKe MPOTHUBOJICKAIIUX

MMOBEPXHOCTEN (IBYCTOPOHHUI MPUITYCK)
22 =2Rz  + T + oy +5).

MuHMManbHBII TMPUITYCK NpU 00pabOTKE HapYKHBIX U BHYTPEHHUX MO-

27 in=2(Rz, , +T, , + \/pizfl + giz ),

rae Rzi.1 - BeicoTa HepoBHOCTeM npoduis mo 10 Toukam, MONTYYEHHBIX HAa TMpea-

BEPXHOCTEN BpaILICHUS

IIECTBYIOIIEM TEPEXO/IE;

Ti.1 - TmyOuHa AedeKTHOrO CJ0sl, MOJYYEHHOTO Ha MPEIIIESCTBYIOMIEM Tepe-
XOJI€;

& - TMOTPEIIHOCTh YCTAHOBKHU 3arOTOBKHU Ha BBIMOJIHSIEMOM MEPEXO/IE;

pi-1 - CyMMapHO€ OTKJIOHEHHE (OPMbI U PACIIOJIOKEHHSI TOBEPXHOCTEM, IMO-
JYYEHHBIX Ha MPEAIIECTBYIOIIEM MTEPEXO/IE.

3 MeToauka onpe/eieHUsi MPUIMYCKOB ONMBITHO — CTATHCTHYECKHM
MeTOI0M
Pacuer mpumyckoB ONBITHO-CTATUCTUYECKUM METOJOM BBITIOIHAETCS B Clie-
JYIOIIEH MOCIEI0BATEIbHOCTH:

- ompejeNnsieM BHUJ 3aroTOBKM HCXOJs M3 3aJaHHOrO0 THUIA MPOU3BOJICTBA,
IIPOrpaMMBbI BBITTYCKa, MaTepHaia 1 KOHCTPYKTHBHBIX OCOOCHHOCTEH JeTallH;

- (opmupyeM 1mnaH oOpaOOTKH 3aJaHHON MOBEPXHOCTH C YYETOM TOYHOCT-
HBIX TIApaMETPOB, Ha3HAYAEM OIEPAIIMOHHBIE TOMYCKH Ha KKIbIM mepexo (Tpu-
noxenus b-K, M, H);

- TI0 HOpPMATHBaM YCTAaHABIIMBAEM 3HAYCHHS OICPAIIMOHHBIX TPHUITYCKOB
(mpmnoxenwue JI);

- OTpeieTsieM ONEPAIIMOHHBIE pa3MepPhl, TOJIb3YSICh YPABHCHUSIMHU:

JUTs Bajia -

Di1=Di+ Zimint Ti1,

JUTSL OTBEPCTHS -

Di1= Di- Zimin- Ti.

Pe3ynbpTaThl pacuera HEOOXOIUMO BHECTH B TAONIHITy (TIPHIIOKEHHE A).
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[Tpunoxenne B

Tabnuua B.1-DOxoHOMUYECKH TOCTHXXKUMAs pa3MepHasi TOYHOCTh
00paboTKHU cTalled pa3IMYHBIMU METOJIaMH

Bun noepx-

Meroza oOpaboTku KBanurer
HOCTH
Ban OOTaunBaHUE HA CTAHKAX:

- aBTOMaTax 10...8

- PEBOJILBEPHBIX 8...7

- TOKapHBIX 7 (6)

- aJIMa3oM 6 (5)
[InudoBanue:

- OecleHTpoBOE 6

- B IIGHTpax 5...6

- TOHKOE 5
OOkaTbIBaHUE POJMKOM M MIapUKOoM | 8...6
DnexTpodpo3noHHas 00paboTka 13...6
CyneppuHummpoBaHue 5
JloBonka (pyyHas 1 MEXaHUYECKasl) 9)

OTtBepcrue CsepiieHue:

- pyd4HOE 13 (11)

- 4epe3 KOHAYKTOp 11 (10)

- TIOCJIE PEABAPUTEIHHOTO

CBEpJICHUS 12

3eHKepoBaHUE 11 (10)
PacraunBaHue Ha cTaHKax:

- aBTOMAaTax 11 (10)

- PEBOJIBBEPHBIX 8...10

- TOKapHBIX 7...9

- KOOPJMHATHO — PacToyY- 7 (6)

HBIX

- a;nMa3sHoe 6 (5)
PazBepTriBanue:

- OJHOKpATHOE 7

- MHOTOKpaTHOE 6 (5)
[TporsruBanue 6 (5)
[IpommBanue 6...5
Pa3zBasnibiioBbIBaHUE 6...5
PackaTpiBanue 8...6
KamubpoBanue 6 (5)
DIEKTPOXUMUYECKOE:

- MPOIIMBAHUE 13...6

- XOHUHTOBaHHE 5...6




[Tponomxenue Tabauisl B.1

Bun no- Meton 06paboTku KBaJIUTET
BEPXHOCTHU
OtBepctue | lnudosanue 6...5
X OHUHTOBaHUE 5
CynepduHumpoBanme 5
JloBoaKa 5
DIIEKTPOIPO3UOHHOE MPOIIHNBA- 13...6
HUE
OnekTpoanMaszHoe nuidonanue | 6...5
ITnockocte | CTporanue 10..8
JlonGnenne 12..11
®dpesepoBaHue 8..6
OOTaurBaHUE TOPIIOB HA CTAHKAX:
- aBTOMaTax 12
- PEBOJIBBEPHBIX 11
- TOKapHBIX 8.7
[nudoBanue:
-TOPIIOB 7..6
-IJIOCKOCTEH 6 (5)
X OHMHIOBaHHUE 6 (5)
CyneppuHummpoBaHue 3)
JloBoaKa 5
[labpenue 8..6
CrecapHas OnmMIOBKa 11 (8)
Pe3nba Hapeszanue:
- IJTALIKOW-METYUKOM 8..6
- pe3loM-rpedeHKon 8..6
- hpezoit 8
HakaTsiBaHue poimkamMu 8..7(6)
Hlnudosanue 6..5
KonrtypHbie | XonoaHas mTamMnoBka:
MOBEPXHOCTH | - BBIpyOKa 12
IUTOCKUX J€- - MpoOUBKa 11
Tanei - 3aYUCTKA 8
- 3aYMCTKA C KaJTUOPOBKOI 6
[Tomas ne- B BBITSIKHBIX IITAMMAX:
Tajb Mpo- - 110 AUAMETPY 11..10
cToi (hopMbI - 110 BBICOTE 12..9
(kopmyc)

[Tpumeuanwue. [Ipu onpeneneHny TOYHOCTH METOAOB 00Pa0OTKH
MpEeANOUYTeHUE OTJaBaTh JaHHBIM 0€3 CKOOOK.
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[Ipunoxenue I

Tabnuna I'.1-OkoHOMUYECKH JOCTHKUMAs pa3MepHas TOYHOCTh 00pabOTKH
JeTalIeld, UMEIONINX pa3Mephl C HEYKa3aHHBIMU JOMMYCKaMH TPU Pa3TuIHBIX

MeToJ/1ax 00paboTKH

Bun 00paboTku Pa3mepsnl KBamurer
JlnaMeTphl BaJlOB U OTBEPCTUI, PACCTOSTHUS
MEXy MapajijieIbHBIMU ITTIOCKOCTSIMHU 12..14
Pesamme co CHsl- JImvHBI ¥ TITyOWHBI YCTYIIOB U BIIAJWH, PaIny-
THEM CTPYIKH CBlI, (bachH, PACCTOAHHS MEXK/Y LEHTPaMHU OT-
BEPCTUI M OTBEPCTUH OT 0a3 15
Paccrosinus Mexay o0paboTaHHBIMU U HEOO-
pabOTaHHBIMU TOBEPXHOCTSIMU 14..17
[[ITamnoBka: JlnameTrpanbHbie 14
BEIpyOaHHe JIMVHBIL, JIMHBI ¥ TIIyOUHBI YCTYIIOB, BIAUH,
paanycChl, pacCTOSHUS MEXIY LEHTPaMH OT-
BEPCTHM 15
BBITSKKA JlnameTtpanbHbIe 15
JIMHBI, JJIMHBI ¥ T1yOUHBI YCTYNOB, BOAJAUH 16
rubKa, 0T00pP- | JoGpre 16 u
TOBKA BBITSI- > 17
KEK, ropsyas
HITAMIIOBKA
JIuthé:
B 1mecyansie | JIroObie 16..17
dhopMbI
B KOKUJIb, | Pa3mMephl Bcex MOBEPXHOCTEN, PACIOI0KEH-
LEHTPOOEIK- HBIX:
HOE, B 000-| -B OJHOI YyacTh HOPMBI 15
JIOUKOBBIE -B JIBYX U OoJiee 4acTsaX (OpMbI 16
(bopMbI
M0 BBITUIABJISA- | -B OJTHOM 4acTH (hOPMBI 14
€MBIM  MOJie- | -B ABYX U OoJiee yacTsax Gopmbl 15..16
J5IM
IIOJT JaBJICHHU- | -B OJTHOM 9acTH ()OPMBI 15
eM -B IBYX U OoJiee yacTsax GopMbl 15..16
Cgapka IS 16,17
Pyunas ru6ka, To6ie > 17
rudka Tpyo
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[Ipunoxenue /I
Ta6mmma J1.1- [llepoxoBaTocTh MOBEPXHOCTH M TOYHOCTH 3aTOTOBOK JICTAJICH,
o0pabaThIBaeMbIX JaBJICHHUEM

Bun o6pabotku Rz, Mxm KBamuretsl
SKOHOMHYECKHE | JOCTHKUMBIE
[Nopstuas:
- KOBKA B IITamMIax 80..320 14..17 -
- BBIpyOKa 1 MpoOuBKa 80..320 14..16 -
-00beMHas IITaMIIOBKa
6e3 KaTuOpOBKH 80..320 9.11 -
XoJiogHas TaMITIOBKA:
- BBITSDKKA TIOJIBIX 6,3..20 mo & - 10..11 8..9
JeTalield MpOCThIX mo L - 8..12 -
dbopm (kopmyca, cTaka-
HBI)
- TO %K€, HO TIIyOOKas 6,3..20 11 -
BBITSDKKA
Xo01ogHast NITAMITOBKA.
- KOHTYPHBIE pa3Mepbl
IpH BBIPYOKE MIIOCKHUX 20..40 12..13 11
JeTaen
- .““. HO npu nmpoOuBKe 160..320 11 8..9
- . HO IpH 3aYHUCTKE 6,3..20 8..9 -
- .. HO IIpU 3a4YUCTKE 6,3..20 6..7 -
U KaTMOPOBKE
Kpyrunslid XonoaHeli nmpo-
Kar:
- cTallb 6,3..20 - -
- JaTyHb 3,2..10 - -
[Ipokat Tpy0 uU3 anomu-
HHUEBBIX CIUIABOB 6,3..20 - -
IIpokat nucToBOI:
- cTallb 6,3..20 - -
- JJaTyHb 3,2..10 . .
IIpokar JeHThI:
- cTalb 6,3..20 - -
- T1aTyHb, OpOH3a 1,6..6,3 - -
ITpokar mocie o6pyoKu:
- cTajb 20..40 - -
- QJIFOMUHUEBbBIE CIIABBI 20..40 - -
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[Ipunoxenue E

Tabnuua E.1-Pa3mepsl, A0IyCKH, BECOBbIE XapaKTEPUCTUKH KPYTIION
ropstuekaranoi craiau (TOCT 2590-88)

Hunamerp [IpenenbHbIE OTKIOHEHUS, I[Inomans Macca 1 M
d, Mmm MM, MPYU TOYHOCTH MPOKATKHU | TIOTIEPEUHOTO npoduis,
A b B CCUCHMS, oM’ KT
5 0,154 0,1963
55 0,186 0,2376
6 0,222 0,2827
6,3 +0,1 0,245 0,3117
6,5 -0,2 0,260 0,3318
7 0,302 0,3848
8 0,395 0,5027
9 0,499 0,6362
10 +0,1 +0,3 0,616 0,7854
11 -0,5 -0,5 0,746 0,9503
12 0,888 1,131
13 1,04 1,327
14 +0,1 1,21 1,539
15 -0,3 1,39 1,767
16 1,58 2,011
17 1,78 2,270
18 2,00 2,545
19 2,23 2,835
20 3,142 2,47
21 3,464 2,72
22 +0,1 +0,2 +0,4 3,801 2,98
23 -0,4 -0,5 -0,5 4,155 3,26
24 4,524 3,55
25 4,909 3,85
26 5,307 4,17
27 | T o3 5,726 4,50
28 ’ ' 6,158 4,83
29 6,605 5,18
30 7,069 5,55
31 7,548 5,92
32 o 8,042 6,31
33 ’ 8,533 6,71
34 +0.1 0.4 9,079 7.13
35 0.5 0.7 9.621 7.55
36 10,18 7,99
37 10,75 8,44
38 11,43 8,90
39 11,95 9,38

13




[Tponomxenue Tabaunes! E.1

Huamerp | IlpenenbHble OTKIOHEHUS, MM, ITimomans Macca 1 m
d, Mmm IIPU TOYHOCTH MTPOKATKHU MOTIEPEYHOTO | TMPOQUIIS,
A b B CEUYCHMUS, oM KT
40 12,57 9,86
41 13,20 10,36
42 13,85 10,88
43 +0,2 14,52 11,40
44 Py Y A 15,20 11,94
45 / ’ 15,90 12,48
46 16,62 13,05
47 17,35 13,75
48 18,10 14,20
50 19,64 15,42
52 21,24 16,67
53 22,06 17,32
54 P Bl B 22,48 17,65
55 ’ ’ ’ 23,76 18,65
56 24,63 19,33
58 26,42 20,74
60 28,27 22,19
62 30,19 23,70
63 31,17 24,47
65 33,18 26,05
67 101 | 403 | +05 35,26 27,68
68 09 | 11| -11 36,32 28,51
70 38,48 30,21
72 40,72 31,96
75 44,18 34,69
78 47,78 37,51
80 50,27 39,46
82 52,81 41,46
85 56,74 44,54
87 o e S 59,42 46,64
90 ’ / ’ 63,62 49,94
92 66,44 52,16
95 70,88 55,64
97 73,86 57,98
100 78,54 61,65
105 - el B 86,59 67,97
110 ’ ’ 95,03 74,60
115 103,87 81,54
120 - 10,6 | +038 113,10 88,87
125 20 | =20 133,72 96,33
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[Tponomxenue Tabaunesl E.1

Huamerp | IlpenenbHble OTKIOHEHUS, MM, ITimomans Macca 1 m
d, Mmm [P TOYHOCTH NPOKATKU IIOIIEPEYHOr0 npous,
A b B CEUYCHMUS, oM KT

125 133,72 96,33
130 132,73 104,20
135 +0,6 +0,8 143,14 112,36
140 — -2,0 -2,0 153,94 120,84
145 165,10 129,60
150 176,72 138,72
155 188,60 148,06
160 201,06 157,83
165 213,72 167,77
170 226,98 178,18
175 +0,9 240,41 188,72
180 - - -2,5 254,47 199,76
185 268,67 210,91
190 283,53 222,57
195 298,50 234,32
200 314,16 246,62
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[Tpunoxenue X

Tabnuna XK.1-MeTtoabl U TOUHOCTH PE3KHU MTpOKaTa

Meton pe3ku u | TouyHOCTH
O6nactb npuMeHeHus
0o00OpyZOBaHUE | pE3KH, MM
Pe3ka yriaepoaucTeiXx W HU3KOYTJIEPOAUCTHIX
l'azoBass  peska v?]r poZL YHICpO
ALETHIIEHO- Pyunas CTajeil; BbIpe3Ka 3aroTOBOK Pa3IMYHON KOH-
pe3ka oT £ 2 | ¢puryparnuu u3 JMCTOBOTO MPOKaTa TOJIIIUHOM
KHCIIOpOAHAs
o =£5, 10 200 mMm
MallvHHAs | Pe3ka HU3KOYTIepOAHCTHIX, JIErMPOBAHHBIX
[Inamenno- oT £0,5 10 | cTaseli W IBETHBIX METAJUIOB TOJIIMHOW 10
JyroBast +1,0 200 MM, XOpOIIO pPEXKYyTCs OETOH, TPAHWT,
KapOOpyH]I
Peska Ha HOX-
HUIAX:
- Tpecc-HOX-
ot £0,5 1o | Pe3ka nMCTOBOro M MOJIOCOBOrO MpOKaTa TOJ-
HUI[AX C TMpo- . .
+3,0 UMHOM 10 25 MM u mmpuHoi 10 3000 MM
JOJTGHBIMU WA
MONEPEYHBIMU
HOXXKaMU
Pe3ka nuCTOBOro M MOJIOCOBOTO MpoKaTa TOJI-
or 0,12 . .
- TUJIBOTHHHBIX 10£1.5 muHONW 10 40 MM u mmpuHOH 1m0 2500-3000
’ MM
- JIUCKOBBIX C .
. [IpssmonuHeliHas pe3ka JUCTOBOrO IMpoKaTa
napajuieNbHbl- | /-i Kiacc .
tonuHon 10 30-40 Mm
MU OCSIMU
Boipe3ka u3 TUCTOBOrO MpoKaTa TOJIIIUHON He
- PYYHBIX PBI- 1 Ooree 2 MM 3aroToBOK C MPSIMOJUHEHHBIMU
YaXKHBIX KOHTypaMu MHApUHOU 10 450 MM 1o ymnopy u
6onee 450 MM - 1O pa3MeTKe
Pe3ka Ha nuax:
- TMCKOBBIX,
3yO4aThIX, 04-30 Pe3ka kpyrioro npokara O0JIbIINX CeYECHUM
(PUKIIHMOHHBIX, T (mo 500 mMm)
ANEKTPODPHUK-
IIMOHHBIX
Pe3ka npokara pabouero npoduisi U3 YEepHbIX
W [IBETHBIX METAJUIOB AUaMeTpoM a0 250 MM,
- JIEHTOYHBIX 1,5-5,0 1 : POM 1t

mupuHa pe3a 0,8-1,3 MM, CKOpOCTb pe3aHus
0,23-14 m/c

16




[Tponomxenue Tadauis XK. 1

Meron pe3ku u TounocTh
O6actTh MpuMeEHeHus
00OpyJIOBaHUE | PE3KU, MM
Pe3ka kpyrimoro u npodHIBHOrO mpoKaTra
[IpuBOomHBIE HO- Py pod P
2,0-4,5 nuamerpom g0 250-300 MM, mwmpuHa pesa 1-
JKOBKU
3,5 Mm
Peska Ha Pe3ka mOpyTKOB KpYrioro cedeHus U TPyO
CTaHKax. - TO- 0,3-0,8 py pyr py
nuamerpom J0 80 MM
KapHBIX
Pe3ka kpyrioro um mpodmibHOrO TpokaTa Ha
HUBEpPCAJILHBIX CcTaHKax auamerpoM o0 500
-ppe3epHo- Y P A POM 2L
2,5-45 MM U cnenualibHbIX - 10 800 MM, CKOPOCTH pe-
OTPE3HBIX

3aHUS Ha  yHUBEPCAJIBHBIX CTAaHKax 10 65
M/MHH, crieraiabHbIX - 3000 M/MuUH

[Ipunoxenune U

Tabnuua W.1-Jlonyckaemble OTKIIOHEHHS Ha pa3MepPbl YYT'YHHBIX M CTAJIbHBIX

OTJIMBOK
Half60m’_ HoMmuHanbHbIE pa3sMephl, MM
Ml rabapur-
HBIN pa3Mep OT- Jo 50 50- | 120- | 260- | 500- |800- |1250- | 2000-
JINBKU, MM 120 | 260 | 500 | 800 1250 | 2000 | 3150
1-#1 kmacc TOYHOCTH
Ilo 120 0,2 0,3 - - - - - -
120-260 0,3 0,4 | 0,6 - - - - -
260-500 0,4 06 08| 1,0 - - - -
500-1250 0,6 08 10, 1,2 1,4 1,6 - -
1250-3150 0,8 10|12 14 1,6 20 [25 3,0
2-11 KJ1acc TOYHOCTHU
I1o 260 0,5 0,8 | 1,0 - - - - -
260-500 0,8 10 | 1,2 1,5 - - - -
500-1250 1,0 12|15 20 | 25| 30 - -
1250-3150 1,2 15120 25 | 30| 40 |50 6,0
3-1 KJ1acC TOYHOCTH
I1o 500 1,0 15|20 25 - - - -
500-1250 1,2 1.8 22| 30 | 40| 50 - -
1250-3150 1,5 201 25| 35 | 50| 60 |70 9,0
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[Ipunoxenue K

Tabnuua K.1 - Buasl onepanuii 1 uX xapakTepUCTUKU

()

Buanl
onepanui

Mertoasl 06paboTku

Hasnauenue

OKOHYa-
TCJIbHAasA
TOYHOCTH

BaTOCTh
MOBEPXHO-
CTH, MKM

['pyObIe

OO6aupouHoe TOYEHHUE,
(ppe3epoBaHue, CTpOraHue
3arOTOBKHM,  IOJIy4YEHHOU
CcBOOOJTHON KOBKOM, JIMTh-
€M B 3eMJIsIHbIE ()OPMBbI

CHsaTHE C 3aro-
TOBKM  Hamyc-
KOB M OCHOB-
HOM YacTH
MIPUITYCKOB

'JI;‘ Cpennsis

S
=
®

—~
Dy
=¢
A
=

~

J| IIepoxo-

320...80

YepHoBBIE

UepHoBoe ToOuUeHHE, ¢pe-
3epoBaHuE, pacTaulBaHUE,
CTPOraHUE€ CO CHATHEM
00JIBIINX IIPUITYCKOB,
CBEpJICHHE, pPACCBEpPJIMBA-
HHUE, YEPHOBOE 3E€HKEpOBa-
HHE OTBEPCTHI B OTJIMBKAX
U IITaMIOBKaX

CHsatue c 3a-
FOTOBKM  OC-
HOBHOH YacTH
IPUITYCKOB

13...12-i
KB.
(5-# ki1.)

Rz 80...20

[Tosryuncro-
BBIC

Touenme,  (dpe3epoBanue,
pacTauMBaHUE CO CHATHEM
HEOONBIINX TMPUITYCKOB, a
TaK)Ke 3€HKEpOBAaHUE OTBEP-
CTHUH TI0CJIE CBEPJICHUS

IToBpmienue
TOYHOCTH
(dopMbI U B3a-
MMHOTO  pac-
MOJIOKCHUS
MMOBEPXHOCTHU

KB.
(4...3-i
KJL.)

Rz

40...10

YUCTOBBIE

OnHOKpaTHOE WM TpeaBa-
pUTEIBHOE pa3BEPTHIBAHUE,
nuiMdoBaHUEe WU MpeaBa-
pUTEIBLHOE TOHKOE O0Tayu-
BaHHWE, pacTauuBaHUE U
(dpe3epoBaHue; NPOTATUBA-
HUE OTBEPCTUM U ILIOCKO-

cTen

IloBbiIeHUE
TOYHOCTH

dopMmbI,  paz-
MEPOB M B3a-
MMHOTO  pac-
MOJIOKCHMUS

MTOBEPXHOCTH

9...8-1 kB.

(3...2-#
KJIL.)

Ra
2,5...0,63

[Tponomxenue Tadauns K. 1
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= Meroasl 06paboTKu Ha3znauenue N s
= TERHEEEE
25 Sz :g/ 2285872
== ~2535|358E
M o O8e2|HEEE
OxonuarenbHoe  (BTopoe) | Hoctmxenue | 7...5- kB. | Ra
pa3BepThiBaHue, numMdoOBa- | 3amaHHon 10 | (2..1-i 0,63...0,16
HUE, TOHKOE (aJIMa3HOE) TO- | YePTEXKY TOYU- | KIL.)
2 YeHHe, pacTauMBaHHE U | HOCTU (OPMBI,
E dbpe3epoBanue pa3MepoB U
= B3aMMHOI0
PaCIONOKEHUS
MMOBEPXHOCTHU
JeTanen
. [TonupoBanue  mnpumycka, | Cusitue ¢ 3a- | Tounocth | Ra
é o | XOHHHTOBaHWe, cymepu- | rOTOBKM oc- | He MeHser- 1,25..0,02
¢ & | HUIMPOBAHUE HOBHOM 4acTH | Csl
S [IPUITYCKOB
Oo6xkartbiBanue noBepxHocrei [lossienue Tounocts | Mensercs
poiiMKamu, anmazHas oOpa-| TBepAOCTU HE MEHsET- He3HAuU-
o 00TKa OTBEPCTHI IMIapUKaMHy TMOBEPXHOCTH | CA TEIbHO
E U packaTkaMmu, IpoOecTpyi- U  CcO3/JaHHe
) Hasg oOpaboTKa, BUOpOraj- MOBEPXHOCT-
E TOBKa HBIX  Harps-
2 KEHHUN  CxKa-
; TUS C IIETBIO
MOBBIIICHUS
YCTAJIOCTHOM
MIPOYHOCTH
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Tabnuma J1.2- MunnMasbpHbIe PUITYCKH Ha Hapy»KHOE Nut(oBaHue eTanu
(B leHTpax u OECIICHTPOBOE)

Huamerp | ns tepmudecku HeoOpabotaH- | s Tepmudecku o0paboTaHHBIX
3arOTOBKH, HBIX JIeTalen neTanei
MM [Ipunyck Zyi, Ha AMaMETp IpH JJIUHE, MM
Ho | 120- | 260- | 500- | 800- | Ho- | 120- | 260- | 500- | 800-
120 | 260 | 500 | 800 | 1250 | 120 | 260 | 500 | 800 | 1250
Ho 18 0,15]0,18 | 0,25 | - - 1018 |0,22 | 0,3 - -
18..50 0,18 | 0,22 | 0,28 | 0,35 - 0,2 1028|035| 0,5 -
50..120 02 02503 |04 |05 025/035| 04 | 0,55] 0,7
120..500 | 0,25 0,3 |035/045| 06 | 03 | 04 | 05 | 0,65| 0,8

[Tpumeuanue. Ha nmpensapurensHoe nuindoBaHue OTBOAST 2/3 MpHUITycKa,
OKOHYaTeabHOe nuthdoBanue - 1/3 npumycka.

Tabnuna JI.3- MuanManbpHble TPHUITYCKH HA MPEBAPUTEIHHOE TEUCHUE,
pacTayrBaHKE MUINHIPUYECKUX MOBEPXHOCTEN B OTIIMBKAX

['aGaputnHenii  |[Ipu nuthe B mecuansie (op-|I[Ipu nuThe B KOKUIL U 000-
pa3Mep 3aroTo- |Mbl JIOYKOBbIE (HOPMBI
BOK, MM
[Ipunyck Zmi, Ha AMAMETP, MM
Jo 50 2,2 1,4

50..120 2,6 1,6

120. . 260 3,3 1,8

260. . 500 4,1 2,0

500..800 5,0 2,3
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Tabnuua JI.4 -MuHNManbHbIE TPUITYCKU HA OKOHYATENbHOE pacTaulBaHUE,

SCHKepOBaHHCIlpaSBCpTHBaHHC(HBepCTHﬁ

Huamerp ot-
BEPCTUS, MM

OKoHUaTeNbHOE pacTauu-
BaHNE U 3¢HKEPOBAHUE

Pa3BepTriBanne

[Tpunyck Zi, Ha JlaMeTp, MM

Jlo 10 - 0,12

10..30 0,5 0,16
30..50 0,6 0,2
50..120 0,9 -
120..500 1,2 -

[Ipumeuanue. Ecnu pa3BepThIBaHUE BBINOIHAETCS HAa ABYX ONEpaLUAX WIH
Nepexo/iax, TO Ha MPEJIBAPUTEIBHOE pa3BepThIBAHUE OTBOIAT 2/3 MpUIycKa,

Ha OKOHYaTenbHOe — 1/3 mpuiycka.

Tabnuua JI.5- MuHMManbHble IPUITYCKU HA OKOHYATEIbHOE TOYEHHE,
pactauuBaHue U (ppe3epoBaHue MOCIIE YEPHOBOIO WIK KaTUOPOBAaHHOTO

npokara

Huametp | OkoHUaTEIHbHOE OOTAYMBAHUE TIO-

3aro- CJIC MIPCABAPUTCIIBHOI'O oOTaunBa-
TOBKH, HUsA
MM

OxoHYATENBbHOE TOYCHHE IIOCIHE
pEABAPUTENIHLHOTO U TepMooOpa-
OOTKM WM KaJMOPOBAHHOIO MPO-

KaTa

IIpunyck Zpyin Ha JUamMeTp Ipu JJIMHE, MM

o | 120- | 260- | 500- | 800- | Ho- | 120- | 260- | 500- | 800-

120 | 260 | 500 120 | 260 800
800 | 1250 500 1250
Jo 50 05 06 | 08 | 10 - 08 | 10 | 12 | 14 -
50.120 | 06 | O,7 | 09 | 11 | 13 | 085 | 11 | 12 | 15 | 1.8
120..00| 0,7 1 08 | 10 | 12 | 14 1 09 | 11 | 13 | 16 | 19
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Tabnuna JI.6 - MuaMMaTbHBIE TIPUITYCKH Ha TOHKOE (aIMa3HOE) TOUCHUE

Juamerp | IIpenBapurenbHOE TOHKOE pacTauuBaHUE, OJHO- OKOHYATEIBHOR
OTBEPCTHUS, | KPaTHOE pacTauyMBaHUE pacTaurBaHue
MM Jlerkue Bce mare- Bce maTepuanst
bpon3sa Cranp
CILIaBbI puUanebl
[Ipunyck Znin Ha AMAMETP, MM
o 50 0,2 0,25 0,15 0,12 0,05
50..120 0,3 0,35 0,25 0,15 0,08

IIpumeuanue. [Ipunyckn Ha OKOHYATEIBbHOE PACTAYMBAHUE IPUBEICHBI IS
ClIy4asl BBIIIOJHEHHUs €r0 IPU OJHOU YCTAHOBKE C MPEIBAPUTEIBHBIM pacTaynBa-

HHUCM.

Tabnuna JI.7- MuHUMaIbHBIE TPUITYCKH HA TUTH(OBAHUE OTBEPCTUMN MTOCIIE
OKOHYATEJIbHOIO PACTAYMBAHUS

Ans TepMqugKH6HeO6pa60- Jlns Tepmudecku oopaboTaH-
Huametp, | TAHHRIX H OOPADOTAHHBIX HBIX HEKECTKUX JIeTaleH
MM KECTKUX JIeTalICH
[Ipunyck Zyin Ha 1UaMeTp, MM

Tlo 50 0,2 0.25
50. . 120 0,25 0,35
120. . 260 0,35 0.5
260..500 0.4 0.7

[Ipumeuanue. Ha npenasaputenbHoe nuindoBaHUe OTBOJAT 2/3 mpUITyCKa, Ha
OKOHYaTeNbHOE NuIndoBanue - 1/3 npumycka.
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Tabnuna JI1.8 -MuHNManpHBIC IPUITYCKX HA TIPEIBAPUTEIHHOE MTOAPE3aHUE TOP-
1I0B, ()pe3epOBAHKE U CTPOTAHUE TIIOCKOCTEH

HaubGonpmmuii rabapur-
HBIA pa3Mep, MM

N3 ropsiuexaranomn
CTaJIN

W3 nuroii ctanu

[Ipunyck Zpyi, Ha CTOPOHY, MM

Ho 30 0,9 0,7
30..120 1,1 0,8
120..260 1,2 0,9
260...500 1,5 1,1

Tabnuna JI1.9 -MuHUMabHBIC TPUTYCKU HA TIPOTSATHUBAHNUE OTBEPCTHIA

Hunamerp, MM

Jiis oTBepCcTHIA, IOATO-
TOBJIEHHBIX 1O §..10-Mmy
KBaJIUTETY TOYHOCTH

Jlng oTBEepCTHHA, IOATO-
TOBJICHHBIX 110 6..7 —My
KBaJIUTETY TOYHOCTH

[Mpunyck Zpyi, Ha AUaMeTp, MM

TTo 30 0,35 0,45
30..50 0,4 0,55
50..80 0,5 0,7

[Ipumeuanue. B Tabnuue npuBeaeHbI MPUITYCKU HA MPOTATUBAHUE OTBEPCTHIA

L/D<1,5.
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Tabnuma JI.10- MunnmaneHble TPUITYCKH HA 00pabOoTKy 3yO0uaToro BeHIa
IPSAMO3YOBIX 3y0YaThIX KoJiec

Monyns, MM | Hucrtoe dpesepo-
BaHHe, 10J10JIe- [Imdoanue [IIeBuHrOBaHME
HUE, CTPOTAHUE
[Ipunyck Zyi, Ha TOMIUHY 3y0a, MM
Jo 2 0,25 0,2 0,05
2..3 0,4 0,25 0,07
3.5 0,5 0,3 0,1
5.7 0,6 0,35 0,12
7..10 0,7 0,4 0,15

Tabmuma JI.11 - MuHuManbHbIe MPUITYCKH HA XOHUHTOBAHUE U IPUTUPKY
HWIMHIPUYECKUX TTIOCKOCTEN

Hnamerp, MM XOHUHIOBaHUE [Tputnpka
Uyryn Cranb
[Ipunyck Znn HAa AMAMETP, MM
Mo 50 0,05 0,02 0,01
50...80 0,05 0,02 0,015
80...120 0,06 0,03 0,02
120...180 0,06 0,03 0,025
Cariel 80 0,07 0,04 -

25




Tabnuma JI.12 -MunumanbHble MPUITYCKH HA OKOHYATENbHOE MOAPE3aHne TOp-

IIOB, HA YUCTOBOE (Ppe3epOBAHUE MIIOCKOCTEN

["abGapuTHBIH pa3mep, TUaMETp HIIH [Mpunyck Zpin Ha CTOPOHY, MM
JUTAHA, MM
o 30 0,3
30..120 0,4
120..260 0,55
260..500 0,7

Tabnuua JI.13 -MuHuMaibHble TPUIYCKH HA NUTM(GOBAHUE U TOHKOE HUTU(OBaAHUE
TOPIIOB U TJIOCKOCTEH MOCJI€ YUCTOBOTO MOApe3aHus U (ppe3epoBaHms

['abaput- | OgHokpatnoe | [IpeaBapu- | Oxonua- [nudoBanue mocie
HBIM pa3- | nuIMdOBaHHE | TEIbHOE TEJIBHOE TO
Mep, 1Ma- | TepMH- | Tep- | HuMdoBa- | nuMdoOBaHUE | mpeaBa- | OKOHYA-
METp, MM | 9eCKH | MH- | HHE pUTENb- | TEIBHOE
HE00- | 4eck HOE
pao. u 00-
00-
pab.
[Tpunyck Zpin HA JUAMETP, MM
Jo 30 0,1 0,15 0,1 0,07 0,1 0,05
30..120 0,15 0,2 0,15 0,15 0,15 0,07
120..260 0,2 0,3 0,2 0,25 0,2 0,1
260..500 0,3 0,45 0,3 0,35 0,3 0,15
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