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BBEJIEHUE

YKu3Hb COBPEMEHHOTO UEIOBEKA HEMBICTMMA 0€3 MAILMH, OKA3bIBAIOLIMX EMY
qOMOLib B TpY/Ae, B IEpeMelleHHsX HA GiM3KKe W JlaIbHHE  paccTostui,
CHOCOOCTBYIONMX YOBJACTBOPCHHIO CTO MaTepUAbHBIX M JLyXOBHBIX 3aMpOCOB. B
SKWAHW 9e/I0BEKA MAlMHA CITYKHT CPEeICTBOM, ¢ NIOMOIIBIO KOTOPOTO BBINOJIHACTCS
TOT WM WHOM TEXHONOTUHECKHIT  TpOoLece, JAOIUH - eMY HEOOXOIMMbIE
MarepHaibHble MK KYJIBTYPHBIC Grnara. Takum oOpazom, modas Malrnia co3jlaeTcH
JUIst OCYILECTBICHUS ONPE/ICICHHOTO eXHOJIOTHYECKOro Npoiecca, B pesyabTate
BLINOJHEHUS KOTOPOTo MOJly4aetes nojestast Ui yenoBeKa poJIyKLHs.

TexHH4YecKUil 1porpece B MallMHOCTPOCHHH xapaktepusyercs He TOJIbKO
yIIy4IiIeHHEM KOHCTPYKUMH Wineuit, HO M HEenpepbIBHbLIM COBEpUICHCTBOBAHHEM
TeXHOJAOMMM MX TPOW3BOJCTBA. B HACTOSIIES BpeMsi BAKHO KauecTBEHHO, HPH
MUHUMATBHLIX 3aTPATax W B 3aJIaHHbIE CPOKH, W3FOTOBWTE W3/ielte, NPUMEHUB
COBPEMEHHOE BLICOKOIPOU3BOINTEIBLHOC oGOpyIoBaHKe,  TEXHOJOTHHECKYIO
OCHACTKY, CpeicTBa  MexaHWsalun i ABTOMATHU3alM|  [TPOM3BOJACTBCHHbBIX
npoueccos.  OT NPUHATONH  TEXHOJIOTMH [IPOW3BOJCTBA BO MHOTOM 3ABHCAT
JOJrOBEUHOCTH M HAJICHKHOCTD BbIMYCKACMBIX M3/IC/INH, @ TAKKE 3aTpathl NpH UX
JKCIIAyaTannu.

OTIHINTETHHOH 0COOEHHOCTHIO COBPEMEHHOTO MALIHHOCTPOTHUA ABISICTCS
CYLIECTBEHHOE  Y/KECTOUCHHC HKCILIYaTallHOHHBIX  XapaKTepHCTHK MalluH:
YBEIMUMBAIOTCSA CKOPOCT, ycKOpeHue, TeMIeparypbl; YMEHBIHAIOTCS Macca, 00BEM,
BUOparus, BpeMs cpabaTblBaHWs MEXAHH3MOB. TeMnbl TAKOTO YKECTOUCHHA
OCTOSHHO BO3PACTAIOT M MALIMHOCTPOUTEIN BRIHYKEHbl BCe OplcTpee peluath
KOHCTPYKTOPCKHE 1 TEXHOIOTHIECKHE 3a/1a4u.

CrparertyecKoi 1e/bio pedopMupoBaHms 0GOPOHHOI  MPOMBIIIICHHOCTH,
OCYIECTBAEMON B coOTBETCTBIH ¢ (heaepaibHON pOrpaMmMon, ABIACTCS cO3/laHue
HOBOTO 001K 000POHHO-TIPOMBIINICHHOTO KOMILIEKCa ITYTEM ero peopranusalini
[lofl HOBBIE 3ajaund  BOCHHOIO CTpOUTENbCTBA M OCHOBHBIC napamerTpbl
rOCY/1apCTBEHHON 1IPOrPaMMbl BOOPYKECHHUS.

CoapemeHﬁoe [IpOPI3BO,11CTBO ]'lpeIl’bHBHHGT NOBBINICHHBIC TpGﬁOBaHHH K

Hucr
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TeXHONOIMUECKOll  OCHACTKe:  TOUHOCTH — 0a3MpOBAHHS W3/eHid, KECTKOCTb,
obecreunBatoIas MoJIHOe WCIOAb30BAHWE MOLIHOCTH 060py/I0BaHNs HA YCPHOBBIX
onepalKaX ¥ BBICOKYIO TOHHOCTB 006pabOTKM HA HYMCTOBBIX ONEPALHSX, BbICOKA
FUOKOCTh, COKPALLIAIONIAs BPEMS Ha HATIAJIKY W 3aMEHY OCHACTKH, YHUBEPCAILHOCTD,
no3Bossiomas  o0pabaThiBaTh  W3JIEAMsS  OTPEICNICHHOro  THITa pazmepoB ¢
MHHHMaJIbHBIM BPEMEHEM HA NEPEeHANIA/IKY, HAICKHOCTD H B3aHMO3aMEHAEMOCTb.

BeinyckHasi  KBalM(pHKaLMOHHAS pabora (BKP) cocrour u3 HeThIPEX
pas/enos.

B TeXHOJOMHUECKOM Pa3/ieiie PacKpbITO:

- obocHOBaHUE BHIOOpA THIIA IIPOU3BOACTBAL

- Ha3HAYEHbl TEXHOJIOrHUECKHE Oasbl;

- Ha3HaueHa I10C/IEOBATEALHOCTE 0OpabOTKM MCXO/s M3 TCXHUMCCKMX
TpeGOBaHMI HepTekKa AeTATH W IPHHATOM METOE MOTYHCHHA 3arOTOBKH,

- [IpoBeJEH Pa3MepHbIH aHAIM3 TEXHOJOTHUYCCKOTO NPOLeced onarozaps
KOTOPOMY OTIpe/le/ieHbi MUHUMAIIBHBIC W MAKCHMATILHBIC TIPHILY CIH Ha 00paboOTKY:

- BBINOJIHEH PACUET ONTUMAJIBHBIX PEKHUMOB PE3atus;

- ppIOpano obopy AoBaHUe Juis 00paboTKH 3ar0TOBKH;

- paccuMTaHbl HOPMBI INTYYHOTO BPEMEHH Ha ONCPAIH.

B KOHCTPYKTOPCKOM pazjelie pazpaborana yHukaibHad TEeXHOJIOTHYeCcKast
OCHACTKA, MO3BONSIONAS NOBLICHTH TOYHOCTE OOPAbOTKH M COKPATHTL BPEMI Ha
YCTAHOBKY ~3arOTOBOK Ha  CTaHKax. Tak K€ CIPOEKTHPOBAHO KOHTPOJIBHOC
npucriocodienie,  KOTOpoe  TIO3BOJACT — yIPOCTHTE nmpouecc  MpOBEJICHUA
TeXHHYECKOro KOHTPOIIA 0c000 OTBETCTBEHHBIX [1APAMETPOB JICTAITH.

CrpouTelbhblil  pasjen  BKOYacT B cebsi  oupesie/ieHHe  KOJTMYEeCTBa
0BOpYJOBAHHS M UHCIA NPOM3BOICTBEHHBIX pabouux. Cnpoektuposan rHOKHH
IPOM3BOICTBEHHBIH YHACTOK MexaHuuecKoi 00paboTKH.

B pasteie  O€30MaCHOCTh  KUIHEJASHTENHOCTH  YACICHO BHUMAaHHE
GesonacHoMy M KOM(OPTHOMY Tpyy Jiosicit, a HMCHHO TIPOM3BOACTBEHHOMY
MUKDOK/IMMATY,  HPOH3BOJICTBEHHOMY  OCBELUCHHUIO,  DJICKTPO W NOKapHOH

0e301acHOCTH.

ey
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| TEXHOJIOT MUECKNN PA3JIEN

1.1 Onucanue KOHCTPYKIMH W HA3HAUCHNS NeTAIH

Jletanb «'py3» npeanasHaueHa Uil OalaHCHPOBKM Macca-IIEHTPOBOUHBIX
XapaKTepUCTHK TEPEHEr0 OTCEKa PAKETOHOCHTENS W ApYyrHX W3JEIMH  OTpaciiu.
Pacniofiaraetest Ha KPBILLIKE KOXKYXa TeIeMeTPHYECKOH KarlCyJibl.

Mapka matepuana — cranb 20 FOCT 1050-88. OTHOCHUTCS K Ka@UeCTBEHHbIM
YIIEPOANCTBIM CTAlSM, € COJCPKAHUEM yriepoia 0,2%. ConepxaHue cepbl H
docdopa ne npessiaer 0,035% [1, c¢. 208].

XapaxkTepuCcTHKN MaTepHaa mpe/icTaBictbl B tabnuue 1.

Tabauna 1 — XapakTepuCTHKU MaTepyalla

Copramenr op or ds ¥ HB
Crasp 20 210 Mlla | 245 MIla | 25% | 55% 163 Mlla |
FOCT 1050-88

rje oy — npeJies KpaTKOBPEMEHHOM POYHOCTH]

O — TIpeaell NPOMOPLHOHATILHOCTH (MPe/Aes TeKydecTH Ul OCTaTOUYHOH
nedopmaLium);

&= —OTHOCHTEIILHOE YUTUHEHHE TIPU Pa3phbiBe;

Y — OTHOCHTENBLHOE CY/KCHHE,

HB — tBepnocts 110 bpuueso.

Crane 20 OTHOCHTCH K LEMEHTHPYEeMBbIM cTayisaM. K3 HUX H3roTaBiuBaioT
ATl C BbICOKOH TBEPIOCTBIO W H3HOCOCTOHKOCTBIO MOBEPXHOCTHOrO CJ0s HpH
COXpaHEHMHM BSI3KOH Cep/LeBHHbl  (KYJIauku, TOJIKATeI, [MECTepHH W T. iL.).
[ToBepXHOCTHBIH  ¢/I0H  nocne XUMHKO-TEPMHUECKOH  00pabOTKH  yIPOUHSIOT
HeTOJIHOI 3aKaIKOI B BOJIE M HM3KHM oTiryckoM [2, ¢. 112].

1.2 Bbibop THrna npou3BoiacTsa

OnpesensieM dhPeKTHBHbIN T010BOH (oHA paboyero BpeMeHH 1o TadJ. 2.1
[3,c. 18]

F, = 3890 ().

PaccunTbIBaeM TAaKT BbITyCKa 1o gopmyie [3, ¢. 18]:

Huer
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F, 60
T, = . (b

rae F, — >(p ek TuBHbIH ro10B0H HOHA paGouero BpeMeHH 000y /LOBAHNS, 1

N — rojioBas MporpaMma BbIITyCcKa, WT.

389060 _
Tp = _Z-O_(F =116,7 (MHH).

OnpesensieM JAeHCTBATENbHBIH TAaKT BbIITYCKa 110 dopmyuie {3, c. 18]:

Ly, (2)

=1, (1—-
p ( 100
rje f — notepu BpemMeHt, %o;

[puunmaem f = 8% [3,¢. 19];
t=1167- (1 - 2) = 107,4 (Mun).
100

Ha OCHOBAHMM TOJIOBOIl TIPOrpaMMbl  BbIIIYCKa W Macchl JieTajln 1O
tabmuite 3.1 [4, c. 42] npuHUMaeM pelIeHUe O HA3HAUCHUH CpeAHEeCePUHHOTO THIIA
MPOU3BOJICTBA.

1.3 BpiGop MeTo/a 10ayUeHus 1 ONCaHNe 3arOTOBKH

[opsiuas 0OBEMHAs IITAMIIOBKA B 3aKphITBIX LITAMIAX  HPUMCHACTCA B
CepHMHHOM M MacCOBOM HPOU3BO/CTBAX. BO3MOKHOCTH HCITONb30BAHHA TOPAYEH
IITAMIIOBKH B YCTIOBHAX MEJIKOCEPHIHHOTO MPON3BO/ICTBA OrpaHHIHBAIOTCA BBICOKOM
CTOMMOCTBIO 1ITamMnoB. 1lITaMmoBka MOXET MPOU3BOAWTLCA HA IHITAMHOBOYHBIX
Mo0Tax  (I1apOBO3IYIIHLIX M FAPABIMHYECKHMX),  HITAMIOBOHHBIX — Hpeccax
(KpHBOILMIIHBIX, [HJIPABIMYCCKHX M GPUKLMOHHBIX), T[OPHU3OHTAILHO-KOBOUHbIX
matrnax (I'KM) n koBouHBIX BajbLax [0, c. 4].

TouHoCTH WITAMIOBAHNBIX 3aroToBOK pernamentupyercs FOCT 7505-89.

OrnpejienisieM HCXO/HBII HHIEKC HOKOBKH [0, C. 8.

UcxoaHblit nHjeke = Gy + My + C, + Ty = 3 + 0+1+6=10.

HasmayaeM AONYCKM Ha pa3sMepbl 3aroToBKM 110 TabauIe ClpaBOYHHKA
|6, c. 9]:

TA® = 1,4(Fg2) (MM):

TB® = 1,4(152) (Mm):

T = 1,4(72) (vam):;

Hwacy
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U,E:J'IGCOO6p3.3H0 Ha3HaA4YHuTh

T2r5 = 1,6(*5'1) (mm);
T2K® = 1,6(* ) (Mm);
T2R® = 2,0(*53) (Mm);

© 75 55 < 0,8 (wm):

© 75 65 < 0,8 (vm):
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Pucynok 1- 3¢

|.4 Beibop rexHonoruuecKkux a3

KH3 3aroToOBKH

ITockonbKy 3arotoBka npezcrapisier coOOi Teso BpalleHUs THIA JUCK, TO

YEPHOBOM  TEXHOJIOFMUYECKOMH

Oa3oii

HauOOJILINUH

Hapy)KHbI aMaMeTp 3arotoBkH. Ouna Oy/ieT MCNOAb30BaHa Ha [EPBOM ofepaluu

nocje noJgyuUcHus 3alr0OTOBKH.

OTBECpCTHE

YucToBOH TexHoJOruveckold 0a30d 1eaecoo0pa3sHo Ha3HAYMTHL  TJYX0€

3dl0TOBKH, TOTr A4

YCTaHOBOYHAA

0aza Oyner

cOBMeEIIeHa ¢

KOHCTPYKTOPCKOM, W CAENOBATENLIIO MOPEIHOCTL ODa3zupoBaHus Oy/1eT paBHa HYITIO.

1.5 Bridop meto10B 00padoTKH 31eMe

HTAPHbLIX NMOBCPXH ocTen

Ham

Jlwer | Ne gokym. [Moan. Hara
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Mexonst U3 TpeDoBanHil depreska M TMPHHATOH 3aroTOBKM 110 TabsiulaMm
IKOHOMMYECKOH TOYHOCTH HA3HA4YaeM METOJbI W TOC/eIOBATEIBHOCTH 00paboTKH
[7,c. 55}

1,2,3,6 > Tu.T2 5> Y TS T.O0,;

4 - [y.P1.'? > TO.;

55 Mu.T.2 > Y T T.0 - [u llaud.’ - Y. Ulaud.5;

7 - 4. P12 > 4. P8 > T.0.

rae 1, 2, ..., 7 — HOMepa NOBEPXHOCTEH;

110Ka3aTe/lb CTeNEHH — KBAJIUTET.

1.6 Beioop Mapuipyra oOpaboTKH B 1esloM ¢ pa3paboTKON orepalnoHHbIX
ICKH30B

Hasnauaem mapupyt oOpadorku jaetanu ¢ paspaboTKON onepanuoHHbIX
3CKM30B M YKa3aHHEM JIONYCKOB Ha BCE OfepalMoHHbie pasmepbl. Pesynbrarth

3aHOCHM B TaOdJHILy 2.

Jnet
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Tabmna 2 — MapuipyT 06pabOTKH 3arOTOBKH

No

Onepauust

ICKH3

Jlonyckn u TT

005

3aroTOBMT.

TA® = 1,4(152) (Mm);
TB = 1,4(Fg2) (vm);
TS = 1,4(702) (m):
T2r% = 1,6(Fys) (Mm);
T2K® = 1,6(*55) (vm);

T2RS = 2,0(1475) (Mm):
© 75,55 < 0,8 (Mm);

© 75,65 < 0,8 (Mm);

010

Toxapnas
c YIlY

T2UY = 0,25 (Mm);
TA'Y = 0,07 (mm);

TAY = 0,18 (Mmm);
TB!® = 0,058 (MMm);
TB = 0,15 (Mm);
T2K' = 0,12 (mm);
T2K'" = 0,3 (mm);

© 75 510 < 0,06 (vm);
© 75,51 < 0,2 (wm):

© 75,910 < 0,1 (mm);

Ham

Jluer | No jtokym. IToan.

Jlara
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[TpoaoskeHue Tadinibi 2

Ne | Onepaums

ICKU3bI Jlonycku u 1T

015 | Toxapnas
c YUIry

TAS = 0,07 (MM);
TA™ = 0,18 (MMm);

15
3 15 _ .
/] = TS = 0,43 (Mm);

T2r'® = 0,12 (Mm);
T2r'® = 0,3 (Mm);

T2R' = 0,16 (Mm);
T2R"Y = 0,4 (mm);

© 510,715 < 0,05 (wm);

© 510 715 < 0,125 (mm);
© 510,615 < 0,06 (mm);

© 510 615 < 0,15 (Mm):;

§
- ¥
615

S

020 |Coepmanbman | | [ T2E20 = 0,027 (Mm);
o e R e

¢ : l‘ v T T2ERY = 0,07 (wm);

-~ L=

T2E?Y" = 0,18 (MM);
T2E%Y"" = 0,43 (MMm);

© 715 1120 < 0,03 (um);
© 715 1120' < 0,05 (mm):
@ 715, 1120H < 0,1 (MM);

© 715 1120 < 0,25 (mw):

025 TepMHLICCKaﬂ"

HMim

Jhuer | Ne aokym. Flosun. Jara

Tuer
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[Tponormkenue Tadnipl 2

Ne Onepartist DCKU3bI Jlonycku n TT
030 [LmudosanbHas _%_/_Ll T2K3° = 0,046 (Mm);
210 T2K3Y = 0,074 (Mm):
oL © 715 530 < 0,02 (mm);
10
| 2 © 715,530 < 0,03 (vm);
15 7A i
I
B
B N
-

1.7 PasmepHblii aHaIM3 TEXHOJIOTHYECKOTo npoiiecca

PasMepHble CXeMbl [IPECTaBISAIOT OO0 CrnenHalbHbli TEXHOJIOTHHCCKHUI

JIOKYMEHT, B KOTOPOM IpayuuecKy npe/iCTaplieHbl pa3MepHbIC NAPaMETPhbl JIeTalu Ha

KaK/10H TEeXHOJOIMYECKOH omnepalui W HIUTIOCTPUPYIOTCH  M3MEHEHHUSl KaKAO0ro

pa3MepHOTO flapaMmeTpa 1no Mmepe BBINQJIHEHUSA TEXHOJOTHYECKOTO Mporcccea.

PaBMCprIe CXEMbl MOKHO pa3[ejHTh HA TPH pa3HOBUIAHOCTH.

A) CxeMbl JMHEHHBIX pasMepoB W MPOCTPAHCTBEHHBIX OTKJIOHEHHH. OHM

CTPOSITCSE Ul pacyéra TOYHOCTHBIX TapaMeTpoB IPO0JLHBIX Pa3MEPOB BAJIOB,

BTYJIOK W JPYIHX Teit BPALEHWs, a Takke JJis NPOAOJIBHBIX PasMepoB IPOUMX

JeTanen.

b) CxeMbl JiMaMeTpalbHbIX PA3MEPOB W MIPOCTPAHCTBEHHBIX OTKIOHEHHH, ¢

[TOMOIIBIY  KOTOPBIX PacCHUTBIBAIOTCA TOYHOCTHLIC napamMeTpsl  JTHAMETPAJIbHBIX

Hism

Hucr | Ne nokym, Ioun.

Jara
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pa3MepoB BAJIOB, BTYJIOK W NPOYNX TEJI BPALICHHS.

B) KoMOMHMPOBAaHHBIC pa3sMEpHbIC CXEMbl, CTPOSILIMCCH JUId pacuéra
TOYHOCTHBIX MapamMeTpos JeTajleil THIA KOPHYCHbIX W MM Mog00HBIX, CO BCEMU
BHAMM  IOBEPXHOCTEH  (3aMKHYTBIX W HEe3aMKHYTHIX). B 3aBucumoctn 0T
KOH(MUIYpaLMY ISTAIH OHU MOTYT OBITh BBITIOHCHBI LIS PA3HBIX npoekimi [7, ¢. 9].

CTPOHM pasMEpHYO CXeMy JIHHEHHBIX PasMCpoB.

I
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Pucynok 2 — Cxema 11po/1o/ibHbIX pasMepoB

[Tpon3Beém pacuéT TMHEHHbBIX Pa3MEPOB. Jns aToro:

3anvchbiBaecMm YpaBHEHHS 3aMbIKAIOIIHX 3BCHBEB!

Jluet
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715 =15 _ AL5 4 A10 I'5:
715 = —Al5 4 A5

Z—}S' — AV 4 Al0:

710 = g10 _ 107,

Z%O' = B¢ — A10 4 AS — BS:
Z10 = A0 4 plO7

710 = —AY + A%

[7,c. 12]:

OrnpejensieM MUHUMalbHble pUIyCKH Ha obpabotky no dopmyne 3
i _ pi-1 i—1
Zmin - Rz +h > (3)
rae RL™' — BBICOTA MHKPOHEPOBHOCTEH MNOJYYEHHBIX HA TPE/bIAYIICH

orepauuu |7, ¢. 60};

hi=" — nedexrupiii cioil Ha npeabtyiieii onepatin [7, ¢ 60];
Z5 o =0,09+ 0,09 = 0,18 (Mm);
zZ% o =0,0225+ 0,0225 = 0,045 (MM);
Zyr = 0,045+ 0,045 = 0,09 (Mm);
Z30 = 10,0225+ 0,0225 = 0,045 (Mm);
Zi0  =10,045+ 0,045 = 0,09 (MM);
Z10 . =0,0225 + 0,0225 = 0,045 (Mm);
Z10 = 0,045 + 0,045 = 0,09 (Mm).
OmnpejiesisieM JTHHEHHbIE Pa3MEpPbl H MAKCHMAJTbHBIC TTPHITYCKU!
A15_ — 18+0.07 (MM);
Z§5min = =AY o F A i
AY i =AY e+ 23 = 18,07 + 0,045 = 18,115 (Mm);
AV =AM+ TAY = 18,115+ 0,18 = 18,295 (MMm);

AP =18,1157%18 (Mm);

735 =715 4 TA'S 4+ TAY = 0,045+ 0,07 + 0,18 = 0,295 (Mm);
Z31‘5rmin = —A" max T Alomin;

Tier
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A0 AV Z1 = 18,295 + 0,09 = 18,385 (MM):
A0 = A0+ TA'Y = 18,385+ 0,07 = 18,455 (MM):
A0 = 18,3857 (Mm);

P = Z3> o TAY + TAY = 0,09 + 0,18 + 0,07 = 0,34 (MM);
Z}Omin - _Ammax + Alo,min;

AV = A + 210 = 18,455 + 0,045 = 18,5 (Mm);
A =AY+ TAY = 18,5+ 0,18 = 18,68 (Mm);
A" = 18,5018 (mm);

710 =710 4 TAY + TAIY = 0,045 + 0,07 + 0,18 = 0,295 (Mm):
Z%O’min = —A" max T Asmin;

A pin = A ax + Z%O,
A5, = A% + TA® = 18,77 + 1,4 = 20,17 (MMm);
A% = 19,2772 (Mm):

., = 18,68+ 0,09 = 18,77 (MM);

mi

220 =10 L TAN £ TAS = 0,09 4 0,18 + 1,4 = 1,67 (Mm);
Zis_min = Flsmin - Alsmax + Awmin - r‘Smax;

I‘5max = Flsmm - Alsmax + Alomin - Z%Smin -
—8-187 + 18,385 — 0,18 = 8,135 (Mm);

F15 — 8+0,43 (MM)'

s =7,235%02 (Mm);

15 . 715 15 15 10 -
Z15 =715 4TI 4 TAYS + TAY =

4 max
~ 018 + 0,43 + 0,07 + 0,07 = 0,75 (MM):
B10 = 7+0.058 ()
Z%Omin - Bmmin - Blormax;

107 — pl1o 710
B max_B min Zz

o =7—0,045 = 6,955 (MM):

B’ =Bl . —TBY =6955-0,15= 6805 (MM);
B = 6,8057"1° (MM);

zio =710 4+ TBY 4 TB' = 0,045+ 0,058+ 0,15 = 0,253 (Mm);
Jer
151900.2016.200.00 113 -
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ZlOI .= B! min ~ A10max + A5min - Bsmax;
B max = ermin ~ A pax + A% i — Z,° min
= 6,805 — 18,455 + 18,77 — 0,09 = 7,03 (MM);
BS = 6,132 (MM);

730 =710 4+ TBY 4 TAY =

2 max 2 mi

=0,09 + 0,07 + 0,15 = 0,31 (Mm).
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CTPOUM pasMepHyIo CXeMy JIHAMETPATLHY K Pa3MepoB.
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[IpounsBeném pacuér imamerpaibHbIX pasmepos. /lis storo:
3anucbiBacM ypaBHEHHs 3aMBIKAIOLIHX 3BEHBEB:

[23°] = —K30 — (715,530) _ (715,5307) 4 K307

[Z307] = —K30" — (715, 5307y — (75,510) 4 K10

[Zfi)] = E20 _ (715, 1120) _ (715‘ 1120’) — E20r.

[Zzo:] Ezo' _ (715' 1120’) _ (715' 1120”) _ Ezou;
[Z207] = 20 — (715’ 1120”) _ (715’ 1120’”) — E2or,
[Z30] = —W10 — (75,910) _ (75, 510) 4 K10.

[Z;O] = —K10 — (75,510) — (75‘ 510’) + K107

[ng] _ -K“” o (75, 510’) o (75, 50) + KO;

[2715] — 15 _ (715’ 510) _ (715" 510) _ rlSr;

[Z157] = 1 (715 510) (75,510) — (75,55) — p5.
[ng] = _RI5 _ (615, 510) _ (615’, 510) + R15';

[Z1Sr] — _’R15’ _ (615” 510) _ (75’ 510) + RO
OnpenensieM MUHUMAJIBHBIC IPHNYCKH 110 dhopmyiie (3):
122%,0n] = 0,01 4+ 0,02 = 0,03 (Mm);

[Z2%] = 0,03 + 0,04 = 0,07 (Mm):;

[Zzo

11 min

| = 0,008 + 0,007 = 0,015 (mm);
(270 in] = 0,01+ 0,02 = 0,03 (Mm);

11 min

[Z800 o] = 0,03+ 0,04 = 0,07 (Mm);

11 min

[ZIO

9min

| =002+ 0,025 = 1,117 (Mm):
[Z29.:] = 0,02 + 0,025 = 0,045 (Mm);
[229 2] = 0,04 + 0,05 = 0,09 (MM):
[725,00] = 0,02 + 0,025 = 0,045 (Mm):
[Z35min] = 0,04 + 0,05 = 0,09 (Mm):;
[Z850n] = 0,02 + 0,025 = 0,045 (Mm);
| Zgmin] = 0,04 + 0,05 = 0,09 (MMm).
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Onpezensiem namerpalibhble pasMepbl U MAKCHMaJlbHbIE TIPHITYCKH:

[ZS min| — l{mmr:mc - (715: 530) o (715 530!) + K30!min§
KBO»"mln — l{ Omax + (715 530) + (715 530 ) + ZS min =
=25+0,02+ 0,03 + 0,03 = 25,08 (MM);

K2 ax = K i + TK3 = 25,08 + 0,037 = 25,117 (MM);
2K?%" = 50,167007% (mm);

Z3max = Z3in + TP + TK3Y 4 (715,530) 4 (715, 530) =
=0,03+0,023+ 0,037 + 0,02 + 0,03 = 0,14 (Mmm);

K3 .. =K 30 ax — TK30 = 25 — 0,023 = 24,977 (MM);
2K3% = 49 954+0.046 (MM);

[Zg?;tin = _K30’max - (715; 530’) - (75! 510) + Klomin;
Klomfﬂ = KSO!max + (715! 530’) + (75! 510) + 253?;11'?’1 -

= 25,117 + 0,03 + 0,06 + 0,07 = 25,277 (MM):

K ax = K'Y, in + TKY = 25277 + 0,06 = 25,337 (mm);
2K = 50,5547012 (mm);

Z3ax = 230 + TK3Y 4 TKIO 4 (715, 5307) 4 (75 510) =
= 0,07+ 0,037 + 0,06 + 0,03 + 0,06 = 0,257 (MMm);

[ZS mm] = __Klomax - (75! 510) - (751 510!) + Klmmin;
K i = K" opax + (7°,510) 4+ (75,510) 4 700 =

= 25,337+ 0,06 + 0,2 + 0,045 = 25,642 (MM);

K = KM in + TKY = 25 642 + 0,15 = 25,792 (mm);
2K = 51,284703 (mm);

Z3max = Zgomin + TK?® + TKIO 4 (75,510) 4 (75,510") =

= 0,045+ 0,06 + 0,15 + 0,06 + 0,2 = 0,515 (MM);

[Zé[?r!:in] - _Klo’max o (75; 510,) - (75; 50) + Komin;

KSmin — Klo’max + (75, 510-’) + (75ll 50) + ZSI(?}’;:in —

= 25792+ 0,2 + 0,025 = 26,017 (Mm);

2K® ar = 2K” in = +T2K® = 52,034 + 1,6 = 53,634 (MM):

151900.2016.200.00 113
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2K5 = 52,534 5 (Mm);

730 =zl TR TKS + (75,510) + (75,59) =
= 0,025+ 0,15+ 0,8+ 0,2 + 0,025 = 1,2 (MmM);
[ZQ mm] - _Hlomax - (751910) o (75; 510) + Klomin;
o =uo, . —THYO =24 — 0,125 = 23,875 (MMm);
2110 = 47,7542 (mm);
730 e = 230 1 + THX + TK™ +(7°,9'%) + (7°,5%°) =
=1,117 4+ 0,125+ 0,06 + 0,1 + 0,06 = 1,462 (MM);
[lefmm] — mm . (715 1120) (715) 1120') . Ezo,max;
Ezormax = Ezomin - (715: 1120) (715 1120 ) le min
=6 — 0,03 — 0,05 — 0,015 = 5905 (MM);
B2 o = B2 — TE??" = 5,905 — 0,035 = 5,87 (MM);
2E2% = 11,747907 (Mm);
730 =z R TERO 4 TE2Y 4 (715,1170) 4 (715,11%%) =
= 0,015 + 0,0135 + 0,035 + 0,03 + 0,05 = 0,1435 (MM);
E20 . = E20 .+ TE*® =6+ 0,0135 = 6,0135 (MMm);
2E20 — 12+0.027 (MM);
[leg;nin — Ezo’min _ (715’ 1120') _ (715’ 1120”) — g

_ Ezo’mm _ (715’ 1120’) _ (715’ 1120”) _ leg’mm _
=587 —0,07 - 0,18 — 0,03 = 5,59 (Mmm):

EZON

200
E max

min — Ezonmax —-TE? = 5,59 — 0,09 = 5,5 (Mm);
2E20" = 111918 (mm);
7200 =20 p TR 4 TE2O 4 (715,1120) + (715,11207) =

= 0,03 + 0,035+ 0,09 + 0,05+ 0,1 = 0,305 (Mm);
[2200] = B2 g — (715, 11207 = (75, 1020) = 207"
E2o o= ROV (715’ 1129 ) (715 1120”’) ng;m —

=55-0,1-0,25-0,07 = 5,08 (MM);
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e

- Ezommax - TEzo = 5,08 - 0,215 = 4,865 (MM);
2E?07" = 9,731043 (mm);
ZZo” ZZOH + TEZOH + (715’ 1120”) 4 (715’ 1120m) n TEZO'” _

11 max 11 min

=0,074+0,09+ 0,1 + 0,25+ 0,215 = 0,725 (MMm);
[27 mm] =rl5 - (715,510) — (715’, 510) _ Tls’maxS
P15 e = 715 — (715,510) — (715, 510) — 715 =

= 25— 0,05 - 0,125 — 0,045 = 24,78 (MMm);

20111
E min

p1s =S 15 = 24,78 — 0,15 = 24,63 (MM);

2r1®" = 49,2693 (Mm);

28 nae = 2550 + TP 4 TrtS 4 (715,510) 4 (7157, 510) =

= 0,045+ 0,06 + 0,15+ 0,05 + 0,125 = 0,43 (MM);

e = T i + Tr1® = 25 4 0,06 = 25,06 (Mm);

2r!5 = 507912 (mm);

[Z%?;un] — r15:mm _ (715" 510) — (7%5,5107) — (75,55) — 0 .
TR L (715’, 510) — (715, 5107) — (75, 55) — Z;S'mm =
= 24,63 —-0,125—-0,8 — 0,09 = 23,615 (MM);

21 i = 21° e — 2Tr% = 47,23 — 1,6 = 45,63 (MM);

2r° = 46,137 (Mm);

zis =2+ Tris +Tr® + (715', 510) + (715,519 + (7°,5°) =
=0,09+0,15+0,8+ 0,125+ 0,8 = 1,965 (Mm);

[Zf;mtn — RlSmax (615,510) — (615', 510) + Rls;mm;

R15f n Rlsmax + (615 510)_+_ (615 510) +Zﬁmm —

=70+ 0,06 + 0,15 + 0,045 = 70,255 (MM);

RY™ pax = R™ in + TR = 70,255 + 0,2 = 70,455 (Mm);
2R = 140,519 (MM);

285 e = 285 + TR + TR'S + (615,510) + (6'%,51%) =

= 0,045+ 0,08+ 0,2+ 0,06 + 0,15 = 0,535 (MM);

Jiner
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[Zéi’un] — _Rls’max _ (615” 510) — (75,510 4 RO, . -

Rsmm — Rls’max + (615: 510) + (75’510) +Z€1’%m —

=70,455+ 0,154+ 0,8+ 0,8 + 0,09 = 72,295 (MM);

2R® ax = 2R® iy 4 2TRS = 144,59 + 2 = 146,59 (mm);

2R® = 143,291 (mm);

Zomax = Zgomin + TRY + TR 4 (615, 510) 4 (75 510y —

=0,09+4+02+1+0,15+ 0,8 = 3,04 (MM).

1.8 Pacuér pesxnmos pesanius u HOPMHpPOBaHHe

1.8.1 Pacuér pexumon pesanms na 010 OfnepaliH.

Bribupaem o6opynosanue:

Cranox — nmonyasromar TOKapHbIH natpouubiit ¢ YITY monenu 11171703,

Beibupaem pesxyumii uncrpymenr

Ha cranke 111717d3 HCHIONB3YIOT pPeslibl ¢ ceveHueM jepwasku 10x16,
TONUIHHOHN IIACTHHBI 6,4 MM.

o npunokenusm 1 [8, c. 263) u 5 [8, ¢. 266] u ucxons w3 YCIIOBUH
00paboTku npuHuMaem poMOHYECKYI0  (hOPMY TIACTHUHBI U3 TBEPAOTO  crutaBa
T14KS8.

[lo npunoxenuio 6 [8, c. 267] BpIOUpaeM cr1oco6 KperieHns miacTunbl —
BUHTOM.

[o npunoxennio 7 [8, c. 268] M ucxoas W3 ycnoswii BHIOUPAIOT yIUIBI B
InJiane:

- I'nasubtid yron B niane ¢ = 959;

- Benomorarenshstii yron B nnane ¢@; = 159

- YroJ npu Bepimne pesia € = 700,

o npunoxennio 8 [8, c. 269] ONPEAC/IACM OCTAIbHbIE ICOMETPUUCCKHE
apaMeTpbl pexyiei yacTu:

-Inasuerii sanumii yron a = 7°;

- Benomorarensubii sanumii yron @, = 10°;

- Hepenunii yron y = 10°;

et
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TTOBEPXHOCTH NO KapTe 26 [8, ¢. 88] u 110 GopmyJie (5):

S0, =043-11-1,0-1,0-1,15-1,0- 1,0+ 1,25 1,0 = 0,68 (Mm/06):
So, =031-11-1,0-1,0- 1,15-1,0- 1,0 1,25 1,0 = 0,49 (Mm/0G):
So, =0,61-1,1-1,0-1,0- 1,15 1,0- 1,0~ 1,25 1,0 = 0,96 (Mm/0G):

So, =031-1,1-1,0-1,0- ,15-1,0- 1,0+ 1,25 1,0 = 0,49 (Mm/06):
S0, =049 1,1-1,0-1,0- 1,15 1,0- 1,0 - 1,25 1,0 = 0,77 (Mm/06):
So, =0.25-1,1-1,0- 1,0+ 1,15 1,0- 1,0+ 1,25 1,0 = 0,4 (Mm/06);

So, =049 1,1-1,0-1,0- ,15-1,0- 1,0 1,25 1,0 = 0,77 (mm/06).

Koppekrupyem nonauy nonycrumyio no LIEPOXOBATOCTH 0OpabGaTbiBaeMoii

S=SO*KSM*KS”*KSO*KS}K, (5)
BhiGupaem nonpasounsie koodduumuents B 3asHcHMocTH oT:
- Mexanudecknx cBoicTB 06pabaThiBaeMoro Matepuana Kg = 0,85;
- Mncrpymenrtanbhoro matepuana Kg = 1,0;
- Buja o6paborku Ks, = 1,0;
- Hannuus oxnaxaenus K, = 1,0.
Hoacrasnsiem spiGpannble 3navenus KO3(pPUIHEHTOB B hopmyy 5:
51=068%085+1+1%1=0,56 (MM/06);
S =049+0,85%1x1+1=042 (MM/06):
S53=096%0,85%1+1+1=0,82 (MM/06);
54 =049%085+«1x1+1=0,42 (MM/06);
S5 =077+085%1x1%1=0,62 (MM/06):
S6=04+085+1%1+1=0,34 (MM/06);
S7=077+085%1+1x1=0,62 (MM/06).
Koppektupyem nosauy no Nacnopry CTaHka:
S, = 0,55 (Mm/06);
S, = 0,4 (MmM/06);
Si, = 0,8 (MM/06);
Si, = 0,4 (MM/06):

luer
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Sn, = 0,6 (Mm/06);
Sn, = 0,3 (Mm/06);
Sp, = 0,6 (Mm/06).
PaccuutanHylo nojady nposepsieM 10 OCeBOH Py cOCTaBiSIOLIEH CHJIbI

pe3aHus, ﬂ,OHYCTHMOﬁ NPOYHOCTHIO MEXaHHW3Ma 1olav CTaHKa.

ITo xapre 32 [8, c. 98] onpejensieM TabINMUHbIE 3HAYEHWS COCTABIISAIONIUX CHII

pe3anus:
Px,, = 750 (H);
Px,, = 630 (H);
Py,, = 900 (H):
qu = 630 (H);
Py, = 750 (H);
Px,, = 630 (H):
Py, = 750 (H).

ITo xapre 33 [8, c. 99| onpejensieM nonpaBouHble KOYOMUIMEHTH Ha CHIbI
pe3aHus /I8 M3MEHEHHH YCITOBHH 3aBUCUMOCTH OT:

- MexaHnuueckux cBoHCTB oOpadaTbiBaeMOro Marepualia Kpr =0,9;
- 'naBHoOrO yria B niaxe K‘Pf’x = (,85;

- I'napHoOro nepeaxero yrna KPY}( = 1,0;

- Yrua HaKJ10Ha peKyllleH KPOMKH Kplx = 1,0.

OKOHYATEIBHO COCTAaBJISIFOLIME  CHJIbI pe3aHus  orpeaensaeM 1o (.’popMyne

[8 ¢. 19]:

Py =Py, * Kp, * Ky, *Kp +Kp (6)
Py =750%09%0,85x1=1=574(H);
Py, =630%0,9*0,851x1=482 (H):
Py, =900+ 0,9+ 0,85« 1+ 1 = 689 (H);
Py, =630%0,9%0,85+1x*1=482(H);
Iuer
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Py, = 750+ 0,9 % 0,85 » 1+ 1 = 574 (H):
Py, = 630%0,9 0,851+ 1 =482 (H):
Py, =750 % 0,9 * 0,85x1=1=574(H).

PaccuMTaHuble 3HAQYEHHUs COCTABJISAIOLIMX CHJT  pE3aHuA MCHbBIIE, 4YEM

JIOITyCKaeTCsa MEXaHM3MOM 10/1a4 CTaHKa:

Py,., = 2000 (H)
BbiGupaeM cKopocTh M MOLIHOCTE pesatius 1o kapre 21 [8, ¢. 73]:
Vp, = 172 (M/MHH);
Nr, = 8,9 (kBT);

Vr, = 203 (M/MHH);
Ny, = 7,5 (kBT):

Vr, = 153 (M/MuH);
Ny, = 10 (xBT);

Vr, = 203 (M/MuH):
Ny, = 7,5 (kBT):

Vi, = 172 (M/MuH);
Nr, = 8,9 (xBT);

Vr, = 210 (M/MuH);
Nr, =63 (xBT);

Vr, = 185 (M/MuH);
Ny, = 8,2 (xBT).

[To xapre 21 [8, c.73|BbiOnpaeM MONPaBOYHBIC KOYPPULIMEHTBI B

3ABUCUMOCTHU OT HHCTPYMEHTAJILHOIO Marcpuaia:

Ky, = 0,8

ITo kapre 23 |8, c. 82] BriOupaeM OCTANBHBIC NTONPABOUHBIC KO PULIHEHTDI

Ha CKOPOCTH PE3aHus s M3IMEHEHHBIX yCJ'[OBHFI B 3aBHCHUMOCTH OT:

- I'pynnbi obpabarsiBaevmocTd Mateprana Ky = 1,0;

- Buaa obpadorku Ky, = 1,0;

Jluer
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- YKectkocT cTaHka va =0,7;

- Mexanuiecknx csoifcTs odpabarsizaemoro matepuana Ky, = 1,3
- [eoMeTpHYECKUX NapamMeTpoB pesiia Klép =1,1;
- Hepnogalcmﬁxocm pexyiueit yactu pesua Ky, = 0,73
- Hanuuns oxnawjenus Ky, = 1,0.
OnpenensieM 00K NONPABOYHBIH koA HUIHEHT Ha CKOPOCTH pe3aHus 1o
dopmyne (8, c. 22]:
Ky = Ky, * Ky, * Ky, * Ky, * Ky, * Ky * Ky o+ Ky s (7)
KV:0,8*1*1*0,7*1,3*1,1*0,7*1:O,56.
OnpesiensieM OKOHYATEIbHYIO CKOPOCTh pe3ans 1o dopmyse |8, c. 23]
V=Vr*Ky, (8)
V, =172 0,56 = 96 (M/MHH);
V, =203 % 0,56 = 114 (M/MuH);
V, = 153 % 0,56 = 86 (M/MuRH);
V, = 203 % 0,56 = 114 (M/Mun);
Vs =172 % 0,56 = 96 (M/MHH);
Ve, =210 % 0,56 = 118 (M/MuH);
V, = 284 % 0,56 = 104 (M/MHH).

OnpesieisieM HacTOTY BPAICHUS IITHHEAS 110 gopmye [8, ¢c. 23]:

<9>
ny = 3,1104?(1);19:?6 = 211 (06/mwn);
n, = % = 251 (06/mnH);
n3 = 3,110;{1]?:?6 = 189 (06/mun);
n, = 3132”111“6 = 251 (06/mnH);
.
ng = ;22_01'111 = 260(06/MuH);
Tcr
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1000104
77 3141446

= 229(06/MuH)/

KOppeKTHPYEM 4acTOTy BPaLEHHsl, [0 TACHOPTY CTaHKa:
ng, = 200 (06/MuH);

ng, = 250 (06/MuH);

ng, = 200 (06/mun);

ng, = 250 (006/MUH);

ng, = 400 (06/MUH);

ng, = 250 (06/MuH):

ny, = 250 (06/MUH).

OnpenensieM GakTHIECKYIO CKOPOCTH Pe3atus 110 dopmyiie |8, c. 24]:

vy = 0
Vy, = 20 = 90 (m/ mun):
Vo, = %ﬁ%ﬁ_ﬂ_ = 115(M/MuH);
Vy, = 8 = 90 (M/ muh):
Vy, = i%gﬁ‘l = 115 (M/MuH):

3,14-144,6:400 )
V¢5 = T = 180 (M/MHH),

V¢, — 3,14-144,6:250 — 115 (M/MHH);

6 1000
3,14-144,6-250
vV, =————=115(m/MuH).
b7 1000 (m/ )

[IpoBepka BBHIOPAHHBIX PEKMMOB O  MOIMHOCTH  [PUBOJA  [IABHOTO

JABHUKCHHA.

Onpesiensem M0NpaBoUHbiil K0OIGAOUUMEHT HA MOUHOCTE B 3aBUCHMOCTH OT

TREPA0CTH 00padaThIBACMOTO MaTeprana 1o KapTe 24 (8, c. 85]:

KN — 0,8

Koppektupyem TabInyHy0 MOLIHOCTH PE3aHs 10 dopmyie [8, c. 25]:

v
N:N'l"KN'V_:a (1)

90
N, =8908 — =37 (kB1);

Ilner
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115
N, =75-08 = = 3,4 (kB1):

90
Ny =10-08-— = 4,7 (kB1):

115
N,=75" 0,8-% = 3,4 (kBT);

180
Ny =8908 — = 3,6 (kBr);

115
Ny =63-08 =28 (xBr):

115
N, =82-08 — = 4 (kB).

Hy 0iHO M3 pacCUMTaHHBIX 3HAYCHHI HE NPEBbILACT MOUHOCTH MpHUBOJA

I'NaBHoro JBMIKEHUS CTaHKa. CnenoBareibHO, YCTaHOBJIE:HHblﬁ peKUM pe3aHus no

MOII{HOCTH OCYUIECTBHUM.

OcHoBHOE BpeMsi Ha 00padOTKY pacCHUTLIBACTCS 110 dopmyuie (9, c. 12]:

Ty ===, (12)
rae L — anmna pabouero xo/a pesia, Mm.
i - umcno paboynx X0A0B.
i=1
Jlniuna padouero xoa pesiia olnpeiesercs 1o dopmysie [9, ¢. 12]:
L=0+y+A4, (13)

rae | - juinpa oGpadaTbiBaeMOH MOBEPXHOCTH,

[, =27 (MM):

[, =27 (MM);

l, =45 (MM);

[, =45 (MM);

[ =7 (MM);

le = 7 (MM);

[, =49 (Mm)

V — BeJIMUMHA BPE3aHMsl.

A - BeauunHa nepedera;

A =2 (MM)

Jher
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BesHuMHy Bpe3aHns pacCuMThIBACM 110 dopmyae [9. c. 12]:

y =t*ctge, (14)
y, = 1,67 - ctg60° = 1 (MM):
y, = 0,295 " ctg60° = 0,17 (MM);
y, = 0,31-ctg60® = 0,19 (MM);
y, = 0,253 ctg60® = 0,15 (MM);
ys = 1,2 ctg60’ = 0,72 (MM);
ye = 0,515 - ctg60° = 0,31 (MM):
y, = 1,462 ctg60°? = 0,88 (MM);
PaccuMTbIBAEM JUTHHY padouero Xoza pesua fo dopmyae 13:
Ly =27 +1+2=230(MM);
L,=27+017+2= 29,17 (MM);
L, =45+ 019+ 2 = 47,19 (MM);
L,=45+0,15+2 = 47,15 (MM);
Le=7+072+2= 9,72 (MM);
Le=7+031+2= 9,31 (MM);
L, =49 +0,88+ 2 = 51,88 (MM).
PaccyudThIBAEM MalliHHoe Bpems 1o dopmyie 12:
301
To, = Joo0ss 0,27 (MuH);
29171 .

To, = Se00a 0,29 (MuUH);

47191 _ .
To, = ooos 0,29 (MHH):

47,151 )

To, = Se00a 0,47 (MUH):

9,721 _ .
Tos = 70000 0,04 (MUH);

9311 _ _
To, = Sog0s 0,12 (MuUH):

51,881 _
To, = Ss008 — 0,35 (MuH).
1.8.2 PacudT peskMMOB pe3atins Ha 015 onepaiyu.
Pacuér peﬁmmos pe3aHns IPOKH3BO/IMTCAH AHANOIHUYHO pacuéTy B 1. 8.1

JIner
151900.2016.200.00 113 .
Mam | Jimer | Neiokym. o Jlata ’




[TosyueHHbIe PeKUMBI Pe3aHUsl 3aHOCHM B TaOIHILY 3.

Tabnuua 3 — Pexumbl pe3anus Ha 015 onepaiiin

llepexo MY Py Vi ng N Ty

MM/00 H M/MHH 0b/mMun kBT MHH
1 0.55 574 105 230 3.7 0,41
2 0.4 482 115 250 3.4 0.49
3 0.4 574 115 250 34 0,15
4 0,35 482 115 250 34 0.16
5 03 574 115 250 3.1 0.14
6 0.3 574 LS 250 3.1 0.15
7 0.2 482 140 300 23 0.17

1.8.3 Pacuét pexunmos peszanus Ha 020 onepalinu.

Onpenensiem ryouny pezatus no gopmyie [10, ¢. 381 ]:
t=05"D,

riae D — auameTp oTBepeTHs.

OnpenensieM BeuuuHy nojadn [rabnuna 35, 5, ¢. 381]:

S, =0,5-0,6(MmM/06):;

S, =0,5—0,6 (MM/06);

S, = 0,9 (MM/006):

S, = 0,8 (MM/06).

KoppekTupyem rnojady no 11acnopry cranka:

Sp, = 0,5 (MM/06);

Sp, = 0,5 (MmM/06);

Sp, = 0,9 (MM/06);

(15)
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Si, = 0,8 (MM/06);

Onpenensem yactoty 000poToB wWNHHAES 110 Gopmyae [10, ¢. 382]:

ey K (16)
rje Cy ~ Kod(ppuIHEeHT, YHUTHIBAIOILKH BU 00paboTKH;
Ky — oOuunit nonpaBousbid KO3hGUUKMEHT HA CKOPOCTD;
1 — neproj cTONKOCTH HHCTPYMEHTA;
Cy, = 16,3;
Cy, = 16,3;
CV3 = 10,5:
Cy, = 10,5;
q: = 0,3;
q, = 0,2;
g3 = 0,2;
qs = 0,2
x; =0,2;
x, =0,2;
x5 = 0,2;
x4 = 0,2;
y1 =05
Y2 = 0,5;
¥z = 0,65;
Vs = 0,65;
m; = 0,3;
m, = 0,3;
ms = 0,4,
my = 0,4;
T, = 30 (Mmun);
T, = 30 (Mun);
T; = 40 (MmuHn);
Thuer
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T, = 40 (Mun);

Haxoaum 3HadeHue o0iero nonpaBoiHoro kod(pUIHEeHTa HA CKOPOCTH 110

dopmyue [10, c. 385]:

KV - Kmv-KHVUKtya (17)

rie Ky, — Kodpguument, YUHTBIBAIONINH (U3UKO-MEXAHHHECKHE

XapakTepHCeTH KH,

Ky, — k09D (UIHEHT, YUHTHIBAIOIMI MaTepral MHCTPYMEHTA;

K¢, — Koadpument, YURTBIBAKOLIME TTyOHHY 00paboOTKH;

750

Ky = Kp ()"

K, =1;

n =209

Koy = 1+ (20 " = 058;
Ky, = 1,0;

K, = 1,0;

K, =058-1-1=058;

3 0.4
9, = 227 0,58 = 14 (M/MHH);

250:2.0,2505
16,3-11%¢
'92 T 3093.0,72592.0,50° - 0,58 = 10,7 (M/MHH),
9. = 10,5-11,74%3 058 = 381 .
3 7 4004.0,30502.0,996° ’ - N (M/MHH),
10’5.120,3
Uy = 0,58 = 5,02 (M/MHuH);

4094.0,143592-0,80.6°

KOppeKTHPYEM CKOPOCTh PE3aHHS 110 IacnopTy CTAHKa:
Oy, = 15 (M/MHH);

Un, = 10 (M/MHH):

Uy, =5 (M/MUH);

Oy, =5 (M/MUH);

Haxoaum KpyTsidii MOMEHT 110 dopmysiam [10, c. 385]:

Jlns cepieHus:

uer

151900.2016.200.00 IT3 .

Hm

Jluer | Ne aokys. [lomn. Jara




MKP:],O'Cm'Dq'Sy'Kp, (18)

Jlnst 3eHKepOBaHUs:

MKp=10'Cm'Dq'tx'Sy'Kp, (19)

Jlis pa3sBEpThIBAHNS:
Migp = 5 (20)

Cm, = 0,0345:
Cy, = 0,09;
g1 = 2,0
q, = 1.0;
x; =09;
y2 = 0,8;
y2 = 0,8
Cp, = 200;
Cp, = 200;
X, = 1;
xXq = 1;
yy = 0,75;
ys = 0,75:

Onpezensiem nojady Ha 3y0 no dopmyse [10, c. 386]:

)

SZ =7 (21)

Z

Sy, = = = 0,1125;

s, =22 =0,1125;
+ 8

Onpezensiem 3Hauenne kodpduumenra Kp no dopmyze [10, ¢. 386]:

Kp = Ky, = (=), (22)

750
410
KP — (EE)OJS = 0,63:

Mg, = 10~ 0,0345-9,732-0,25%8-0,63 = 6,79 (H- M),

p
My, = 10-0,9-111-0,725% - 0,5% - 0,63 = 2,66 (H - m);

Juer
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200-0,305%0,1125%7%-11,74

— — . A

Ml{p3 = 3100 = 0,7 (H M ).
200:0,1435%-0,1125%75.12

M}{p4 = 100 = 0,33 (H - m);

Onpejienisiem O0CEBYIO CHITY JiISl CBEPJICHHS M 3eHKepOBaHUs 10 (opmyiam
[5,c. 385}

Jls cBepnenus:

Py =10-Cp-S¥ - Kp, (23)

J1o1st 3eHKEpOBaHMS:
Py =10-Cp-t* 57 Kp, (24)

Cp, = 68;
Cp, = 67;
y1 =07,
v, = 0,65;
x=109;

Pyy = 10-68-0,5°7-0,63 = 263 (H);
Py, = 10-67-0,725%2 - 0,5%0% - 0,63 = 189,1 (H).

Ornpejiensiem 4uciio 060poToB mnunaes no Gopmye [ 10, ¢. 386]:

_1000-9y
 aDp (25)
1000-15
M= e s 490 (06/MuH);
1000-10
N =T s 289,5 (06/MHH);
10005 )
3= aiisr 135,6 (06/MuH);
10005
T e s 132,7 (06/Mun);
KoppexkTupyem nojauy no rnacnopry cTaHka:
ny, = 500 (06/mMun);
nyp, = 300 (06/mMuH);
np, = 150 (06/Mun);
np, = 150 (06/MuH);
OnpenensieM HEOOXOIMMY IO MOILITHOCTS 110 hopmyie |10, ¢. 386]:
| Jiuer
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__MKﬁnH

Ne = 9750 (26)
6,79-500
Ne, == = 0,34 (kBT):
2,66-300
Ne, = 5o = 0,08 (kBT):
0,7-150
Ne, =g = 0,01 (xBT):
0,33-150
Ne, = e 0,01 (kBT);
OnpejensieM OCHOBHOE BpeMst 110 dopmyie (9, c. 41]:
1+l
— 27
TO iy » ( )
[ =11 (mM);
Ly =2 (Mm);
11+2
To, = 925500 0,1 (Mnn)
1142
To, = 5o300 0,08 (MuH)
11+2
Toy, = Gons0 0,1 (MuH).
11+2
To, = Sea00 0,1 (MuH).
1.8.4 Pacuét pesxumos pezanps na 030 onepauun.
Haznauaem 000py/10BaHKe Ha ONepaliio:
Cranok kpyriouuiposanbiblii 3b151;
N Lindosansubiit kpyr HIT 600x63x305;
XapakTepucTrka UM(OBAIbHOTO Kpyra — 24A25C2 5K.
3anucbBaeM HCXO/AHbIE JIAaHHbIC.
Pa3zmep oOpadoTKH:
Dy = 50,16 (Mm);
Dy = 49,954 (mm);
[ =5 (mM);
Macca aetanud — 1,15 (kr);
I punycku:
2z, = 0,514 (Mm);
Jner
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27, = 0,28 (Mmm);
Rq, = 3,2 (Mxm).
Rq, = 1,6 (Mkm).

M3 nacnopra  cTaHkKa  BbINHCbIBaeM HeOOX0 UMbl

XapakTepUCTHKHN!

Paccrostuue Mexay teHtpamu 700 (Mm);

YacToTa Bpamenus winuxgens n, = 1272 (o6/mun);

pacuéra

Yactora Bpamenus jeramn n, = 63 — 400 (006/muH), peccTynenyaroe

PETYIUPOBAHNC,

Benuunna Bpe3toi noaadu 1,6 (Mm).

Mousocets N = 7 (kBT);

KI1)1 cranka 0,8.

OnpezenseM XapaKTepUCTHKH WH(OBAILHOTO Kpyra:

Pasmepst kpyra D, xBxd = 600x63x305 (Mm);

24A25C2 SK — snextpokopyna Genbiit (24A), 25 — sepuuctocts 315-250

(MgM), C2 — cpenseil TBEPAOCTH ¢ OCHOBHOW (pakuued adpasusa 2 (MkMm), SK -

kepamudeckas cssska. ['pynna V — VIL

[To onpeaenéHHbIM JIaHHBIM  Kpyra ¥ [ACTIOPTHBIM  JIaHHbIM  CTaHKa
Ompe/IesIseM CKOpOCTh Bpalletns kpyra 1o dopmysie {9, ¢. 29]:
_ Dk
YK = 100060 ° (28)
3,14+600+1272 _
Vk = oo YO (/e
[To Tabauue 55 [8, c. 45| HazHavaeMm CKOPOCTH JICTAJIH!
vy, = 35 (M/mun);
vy, = 40 (M/MuH).
OnpezensteM HacToTy BpalleHUs aeTanu ro gpopmyne [8 c. 30]:
1000wy,
n/[l - T-‘.'Dﬂ' ’ (29)
100035
" = Siamone 220 (06/MuH);
1000-40
N, = T oaoos 255 (06/MHH).
Juer
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HajineHnas yacToTa BpauleHUs YKIA/bIBAETCs B IACMOPT CTAHKA.

[lo Ttabauie  BbIOWpaeM paaualbHYRO 11034y HOBAIBHONO  Kpyra
(10, c. 438]:

St = 0,005 (Mmm/00);

T

Str, = 0,003 (MM/00).

Haiifennylo  nojady — KOPPEKTHpYeM € HOMOWILIO  MOMPABOUHBIX

kosdduimentos o Gpopmye [9, ¢. 24]:

Se, = St KKKy Ky Ky (30)
[ ne:
Ky =10;
Ky = 1,0;
Ky = 1,0;
K, = 06;
K, =15;

S, = 0,005-1-1-1-0,6-1,5 = 0,0045 (Mm/00);
Sty, = 0,003-1-1-1-0,6-1,5=0,0027 (Mm/00).
Orpeze/isieM paznaibHyio MHHYTHYIO [0Jay 110 dopmyze [9, c. 25]:
Sty = St s (31
Sty, = 0,0045 220 = 0,99 (MM);

Sty, = 0,0027 - 255 = 0,69 (Mm).

M
OnpejensieM uameTp 1n(GoBanus 1o opmyne |9, c. 25]:

_ Dg=Dy+2z, (32)
Dy, = 50,16 + 0,514 = 50,674 (Mm);
Dy, = 49,954+ 0,28 = 50,234 (mm).

OnpesiensieM OCHOBHOE BpeMs 110 hopmyiie [9, c. 25]:

to = (33)

- E]
STM

0,257
tO =

. oo = 0,26 (MHH);

Jluer
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to =0,41+049+ 0,154+ 0,16 + 0,14+ 0,15+ 0,17 = 1,67 (MuH).

PaccunThiBagM BCIIOMOIaTe/IbHOE BPEMS.

OnpejiesiseM BpeMs Ha KOMIUIEKC [PHEMOB 110 YCTAHOBKE 3aroTOBKH B
[10BOIKOBOM naTpone no kapre 2|11, ¢. 168]:

Tuyer = 0,16 (MURH).

OnpejernsieM BpeMst Ha u3Mepenue 1o kapra 44 [11, c. 169]:

tham = 0,4

PaccunThisaeM obliee Beriomoratensuoe spems 1o gopmyde 32 (9, ¢. 16]:

tg = 0,16 + 0,4 = 0,56 (MHH).

PaccunTsiBaeM oneparupHoe Bpems no dopmyie 33 [9, ¢. 16]:

ton = 1,67 + 0,56 = 2,23 (MuH).

OnpejensieM  Bpems Ha oOcnyxkubanue padodero mecra 1o Kapre 45
[11,c.45]:

tose = 2,230,045 _ 0,1 (MuH).

OnpejensieM BpeMsi Ha OT/AbIX W THUHbIE HA/IOOHOCTH!

torn = 2,23 0,04 = 0,09 (MuH).

PaccunThiBaEM HOPMY IITYHHOTO BpeMeHH 1o dhopmyie 37:

Tyur = 2,23+ 0,1+ 0,09 = 2,42 (MuH).

1.8.6 Pacuér nopm Bpemenu Ha 020 onepauuio.

PaccumMTLIBAEM CYMMApHOE OCHOBHOE BPeMsi Ha onepaiuio 1o ¢opmyne
[9,c. 15]:

ty = to, +to, +to, +to, (39)

to = (0,1 + 0,08+ 0,1+ 0,1)-3 = 1,14 (Mun).

OnpezensieM  Bpemsi Ha YCTAHOBKY M CHATHE JIETAlW 1O KapTe 18
[11,c.411].

tyyer = 0,12 (MuH).

OnpeensieM BpeMst CBA3aHHOE ¢ Tiepexosiom no kapre 25 11, ¢. 4124:

tsnep = 0,084 = 0,32 (MHH).

Onpeﬂenﬂem BpeMsi Ha KOHTPOJIb OTBCPCTHA [IOCJIC BBIMOJIHCHMS Nepexo/ia

Jlier
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ton = 0,46 + 0,95 = 1,41 (Mmun).
Onpezensiem BpeMst Ha TeXHUUYecKoe 00cykuBanue o gopmyne [9, c. 31]:

brex = 22, (41)

riae Ty Bpems Ha npaBky;
T]'[ = 2!9 (_MHH);

T — nepuou croiikocTu numdpoBanbLHOro Kpyra;

2,9-0,13
Lrex =

= 0,13 (mun).

OnpezgensieM Bpemsi Ha OpraHM3alHOHHOE OOCITYKMBaHHe MO Kapre 45

[11,c.235]:

topr = 1,08 * 1% = 0,01 (mun);

Paccunteisaem oOuiee Bpems Ha oOcIyKuBaHHe padoyuero Mecta no Gpopmyiie

9, ¢. 31]:

tog = trex + topr » (42)
tog = 0,13+ 0,01 = 0,14 (mun).
OnpezenseM BpeMs Ha OTIBIX U JIHYHBIC HAO00HOCTH No Kapte 46 [11 ¢. 237]:
torn = 1,41 % 0,04 = 0,05 (MuH).
OnpezensieM HOPMY LITYMHOTO BPpeMeHH 110 hopmyie 37:

Ty = 1,41+ 0,14 + 0,05 = 1,6 (Mun).

Mam

Huer

Ne 1oKyM.
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2 KOHCTPYKTOPCKHI PA3JIEJI

2.1 IlpoekTuposanue U pacyé€r CTAHOUHOIO MPHCIIOCOOICHUS /UIS TOKAPHOH

onepannu

Paspaborka TeopeTuyeckoii cxeMbl 0a3MpOBaHUSI.

[Tarpon 3axxumuoll TpéxkynaukoBbii. Jlannoe npucnocobiene OTHOCHTCS K
IpyHIe pblYaXHbIX MEXaHU3MOB. POllb yCTAHOBOYHBIX 3JICMEHTOB B HEM UIPaioT
KYJIa4KH, KOTOpbIE [0JY4aloT 1EPEMEIUEHHE OT phi4aroB. PblYaHble MEXaHHU3MbI
Pa3BUBAOT OOJIBIIME CUJIbI 3@KUMA M [IPUMEHSIOTCS B OCHOBHOM Ha YEPHOBBIX H

[MONIYHHUCTOBBIX ONEpaiuax.

:\\ RN

N

B

Pucynok 4 — Teoperuueckas cxema 0azupoBaHus
Jlannas cxema mpeaonpeensier TOJNbKO OJHY TEOPETHUYECKYIO CXeMy
0a3MpOBaHMSL, YTO UCKJIIOHACT MHOTO3HAYHOCTH KOHCTPYKTHBHbBIX PELEHUIA.
MDopMa KOHTaKTa — [I0CKas, CUJI0BON MPHBOJI THEBMATHYCCKHUIA.
OrnpejiesieHHe MeCTa NPUIOKEHHUSI, HATIPABICHHS M BEJIMUMHBI CUJIbl 385KUMa

~ACTallH.

Iaer
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PrcyHok 5 — Pacuérnas cxema Juis ONpeaAcacHid CHJIBI 3aKMMaA
Onpe/iesisieM CHIly 3aKHMa OTHUM KYJTaiKOM M0 dopmysie [14, ¢. 153]:
W =Wy/n=KP,-Ro fR. (43)
e K — koo dunmenT 3anaca;
P, — cuna pe3anns;
R, — paauyc Aetaiu 06pabOTaHHONH YacTH JeTAIN;
f — kod(hHHUIMEHT TPEHHSE

R- paauyc 3@KxaTol KyJlaukaMi HacTH ACTalu,

K=13..16;
Ipunumaem K = 1,5
P, = 574 (H):

R, = 25,337 (MM);
f=04%

R = 71,645 (MmMm);
W =15-574-253337-04-71,645 = 6252 (H):
OnpenensieM  TpeOyemyto cuily  3aKAMa  Ha [ITOKE MEXaHU3HPOBAHHOTO

NPUBO/A ATPOHA 1O popMye [14.¢c. 153]:

Q =K, - (1+=) tg(B+ @) Wy (44)

e K, — koypuuueHT, YUHTBIBAIOLMH IONOTHHTEIBHBIC CHIIbL TPCHIA B

naTpoHe;

@ - BBUICT KyjfauKka OT CEPeIHbI €ro Onopel B Mazy A0 HEeHTpa
PHIOKEHHS CHITbI 3AKHMA HA OAHOM KyJIaHKe,

fy — kodhdunmenT Tpenus MERILy HANPaB/IsOIeH  0BEPXHOCTHIO

KyJdadkKa W [1azoM Kopiyca narpoHa;

Thier
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h - juiMHA HANPaBMISIOWEH HacTH KyJlaukd, COTIPUKACAIOILEHCS € T1a30M

Kopnyca narpoHa;

f ~ yron HakjoHa Ta3oB CKOJNB3AIIEN BTYJIKH JUIS KJUHOBOH 11apbl

naTpoHa;

@ — yron TpeHus HAKJIOBHOW MOBEPXHOCTH KJIMHOBOM Mapbl 1aTpoHa;

Weyn — CHIIA 3AKAMA NeTanyu BCEMH KyJIauKaMm;

K, =105..12;
[Tpunumaem Ky = 1,05;
a =22 (MM);

p, = 0,15..0,2;
TIpuHumaeM Ly = 0,15;
h = 105 (MM):

B =15

@ =6"

OnpesiesisieM CHITy 3aK1Ma BCEMH KyJlauKamu 1o gopmyne [14, c.153]:
W = Wyn/1, (43)
I'1e n — KOJUYECTBO KYy/1auKOB,

Wiy = 62523 = 18756 (H);

0 = 1,05 (1 + 3'212{‘}‘;*15) tg(15 + 6) - 18756 = 712 (H).
Onpeaessem AHameTp QHEBMOLMIIHHPA 1 LITOKA 1O (opMyJIe [12,c.89]:
242
Q=" pyn. (46)

4

rae D — agamMerp IHeBMOUMIHHAPA,
d - sinamMeTp NITOKa MHEBMOLMIMHIPA
Pp — JABIEHHE CKATOTO BOBIYXA,

n - KITJ1 ppraaxsoro MexaHnsma,

n = 0,95;
pg = 0,4 (MIla);
d =0,325D (47)

Juer
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D = J vz = 54,25 (MM);
3,14:0,8108-0,4-0,95

[punumaem Dy, = 100 (Mm).

[Muermoumnunap 7020-0101 TOCT 21821-86.

2.2 TlpoektnpoBanue W  pacdéT CTAHOYHOTO PHCIIOCOOJICHUS s
CBEpJIMJILHON onepauuu

Pa3paboTka TeopeTHYeCKOH cXembl Da3upoBaHms.

B pesynbrate adaiausa  ONEPAllMOHHOIO HCKHM3a  BBIABICHO, YTO IIpH
CBEPJICHUHM OTBEPCTHS HEOOXOAMMO BbliepikaTh 09,73 MM ¢ 1ojiem Jlonycka 0,43
MM H 00€CIIeUNTh JONYCK HEeNepreHANKYIspHOCTH 0,3 MM.

[IpuHMMaeM, HYTO TOYHOCTH BBLIIONHEHHS OTBEpCTHs O0ECHevHBacTCs
METOZIOM 00paGOTKH M He 3aBUCHT OT KOHCTPYKLMM INpucnocobsenus. Oanaxo
JIONYCK  HEMEPHEH/MKYISPHOCTH B 3HAYMTEILHOH  CTCNCHM  3aBUCUT  OT
KOHCTPYKIIMM CTAHOYHOTO MPHCHOCOONEHUS TaK Kak OINpeseNseT T0oN0KeHHe
OTBEPCTHSI OTHOCUTEIILHO DA30BOIO.

CxeMoli TPOCTAHOBKH OIOP MPEAyCMaTPHBACTCSl YCTAHOBKA 3arOTOBKH €
LEHTPUPOBAHMEM Ha [WIMHJIPUYECKHH naneu, ¢ YIopoM Ha TpH HETOABUKHBIC

ONOpbI (PUCYHOK 4).

Pucynok 6 — Teopernyeckas cxema OasupoBaHus
Jlannas cxema [peJonpee/isieT TOJNBKO OJHY TCOPETHHECKYIO CXEeMY
Ga3UPOBAHUS, YTO UCKIIOUAET MHOFO3HAYHOCTh KOHCTPYKTHBHBIX PELLIEHUH.
KoMIuiekT 6a3 COCTOMT M3 yCTAHOBOUHOM 0a3bl U JBOHHON Hanpasasiolien
Oasbl.
Cxema 3aKperyieHHs HpejlyCMaTpUBaeT NPHIOKEHUE CHIbIL 110 [UIOCKOI
[IOBEPXHOCTH € TPOTHBONOIOKHON CTOPOHBI OT HUAMHIPHYECKUX YCTAHOBOUHBIX

3NCMCHTOB.

Him Jluer | Ne nokym.
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(dopma KOHTAKTa — NJIOCKas, CHJIOBOM NPHUBO/L THEBMATHUECKHHA.

BbIGOp yCTAHOBOUHBIX 2IEMCHTOB NPUCIIOCOOIEHHMS.

[Maner 7030-0905 10 g6 TOCT 12209-66.

D =10 (Mm); L = 28 (MM); [ =12 (Mm); h=3(MmMm);, C= 3 (MM);

¢; = 0,4 (Mm); macca He bosiee 0,02 (kr).

Onpeﬂeneﬂne MecTta npunome}mﬂ, HarpasjicHus 1 REJIMUKMHBI CHJIbl 3aKHMa

JleTallu.

Pucyitok 7 — PacuéThas cxema /st ONpeie/icHHs CHITbl 3aKUMa

OHpe,[IeIIHEM CHITY 3aerH.ﬂeHHﬂ no (l)()pmyﬂe:
. (Z'K‘M]{p+0,6'f1'R'L0H)
3 SiLon

: (48)

e Dop — paccTosinue oce orop;
R — Macca 3aroToBKH;
f, — cuna Tpetusi;
Mg, — KPYTSLLMH MOMECHT;
K — koadduimenT 3anaca;
Lop = 126 (MM);
R = 1,3 (kr);
fi=02;
My, = 6,79 (H-m);
OnpesesisieM KodQHUIMEHT 3anaca 1o dopmyse [12, ¢. 45]

K=K0'K1'K2'K3'K4'K5'I{6, (49)

et
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Fe Ko — rapaHTHpOBaHHbIN ko> PUUMEHT 3amaca;

K, — Kkodpduunenr, VUWTBIBAIOLWIMK ~ HEPOBHOCTH 00paboTanHOM

[TOBEPXHOCTH;

K, — KOOQhuneHT, YUUTBIBAIOLIHH 3aTYIICHHE PEKYLIETO MHCTPYMEHTA;

Ky — KOOQOHIHEHT, VUUTHIBAIOHIMH NPEPHIBUCTYIO 00paboTKy;

Ky — KOO(DUUMEHT, YUUTHIBAIOLHH [TOCTOAHCTBO CHIIBL, pa3BUBaEMoOE

323KMMHbBIM MEXAHH3MOM,

K — KOYQPHIUEHT, YUUTLIBAIOLMI HEY100CTBO PACTIONOKCHHA PYKOATKH

U yria e€ noBopota,

K — KOdpduiment, VUUTHIBAIOIINT  HanWuue  KPYTSUMX  MOMEHTOB,

CTPEMSILLIUXCS TOBEPHYTh 3ar0TOBKY, 1 BHA eé onop;

Ky = 1,5
K, = 1,2;
K, = 1,15:
Ky = 1,0;
Ky, = 1,2:
Ks = 1,2;
Kg = 1,0:

k=15-12-115-10-12-12-10 = 2,98;

2'2,98'6,79+0,6'0.2'1,3'1,26
p, =" ) = 163 (H).
0,21,26

[poeKTHpOBaHye 3AKHMHOTO KOMOWHUPOBAHHOTO YCTPOHCTBA.

BoiOHpaem cXeMy PbIYaKHOTO MEXAHH3MA:

PHcyHOK 8 — cXeMa phltakHOro MEXaHn3Ma

OnpejieisieM TAroBOC yCHIINE B 3aKHMHOM yerpoiicTse 1o Gopmync:

151900.2016.200.00 113
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Py

*
Lop'nt

Q/2= (30)

rie Q — Cusia Ha NpUoBJC,
1 — KIT/L pplu@iHOro MEXaHU3MA;
n = 0,95;

Q 163

2 1,260,95

I

136 (H).

OnpezesisieM JHaMeTp MHeBMOLMIIMHAPA U LITOKA no gpopmyiie 46:

D :J; #1360 _ 3371 (mM);

14:0,8108-0,4:0,95

[puumaenm resmotuannap 101 1-30x35-YXJ14 OCT 15608-81.

[Tpunnmaenm I'-00pasHblii IpUXBaT 7011-0733 TOCT 14733-69.

[TpoekTHpOBaHHE KOpIyca IPUCTIOCODICHHSL.

Baz0BbLIM H1CMEHTOM KOpPHyca NpHenocodienns NpUHAMaeM npiMOyToOTbHbIC
IIHTBI CKPETIeHHble MEK/1y coOoit 3a cuéT cBapHbIX coenyHenuit. Kpemnenue K
cToly cTaHka Oy/leT OCYILeCTBIATLCS 3d CYET HANPABJISIOMIMX ITOHOK, BBOMMbIX B
T-oOpa3zHbii a3 Ha CTOJE CTAHKA.

B rmauTy 3aipeccoBaH  fanell MuMc-546.03.19.001. Tak xe B NIHTY
sampeccoBansl naibiibl 7030-0905 10 g6 FOCT 12209-66.

[lpouzsoanm  pacHer npucnocodieHus  Ha  TOYHOCTH 1O hopmy.ie

[12,c. 125]:

by = 0 — KTJ(KTl Ce)? bR g+ el (K- w) eh, (D)

rae § — 0nycK Ha pasMmep;
K, - xoaddunneHr, VUMTHIBAIOINI OTKIOHEHHA PAaccenBatus 3HAUCHHUH
COCTABIBIIONIMX BEJNUMH OT 3aKOHA HOPMAIBHOIO PaCpe/IC/ICHHs,
_ Ky -  kodbUUHEHT, YUMTBIBAIONIMI  YMEHBLICHUE  IPEACTHHOTO
3HAUEHHS IOMPEUIHOCTH 0a3upOBaHHs 1TPH paboTe Ha HACTPOCHHBIX CTAHKAX]
Kyp — KOhOUUMENT, YUNTHIBAIOWHI 10110 TOTPEITHOCTH 00paboTky B
CYyMMapHOH  MOIPEeIIHOCTH, BBI3bIBAEMOIl  (hakTopamu, HE  3aBHCAUIIMMH - OT

[PUCTIOCOOIEHNS;

£ — MOTPELIHOCTL DA3HPOBAHNA 3arOTOBKH B NPUCTIOCODICHNH]

Jluet
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€5 — MOrPELLIHOCTH 3AKPEIICHHA 3ar0TOBKH, BO3ZHMKAIOIAA B pe3y/ibTaTe

CHJI 3aKUMa,

£y — HOTPEHIHOCTD YCTAHOBKA IPUCTIOCOBICHHS HA CTAHOK;

€ — NOIPELIHOCTH TP NEPEKOCE OCCBOIO MHCTPYMEHTA TPH HAJIH4YHH
KOH/IYKTOPHbIX BTYJIOK;

€y — NOrPEIHHOCTh NOJOKEHUs 3ar0TOBKH, BO3HUKalOLIas B pe3ylibrare
M3HOCA YCTAHOBOUHBLIX DJIEMCHTOB npucrocodIeHns  (paccuuThIBAETCS  COMIACHO
CIIpaBOYHBIM JTAHHBIM );

@ — Cpe/lHsis DKOHOMUUeCKas TOUHOCTh 00padoTKH;

Kpp - @ — XapakTepusyer —CyMMapHylo MOrpeUIHocTL  00padoTKH,

BBI3BIBAEMYIO (DAKTOPAMM HE CBA3AHHBIMM € NPUCTIOCOONIEHHUSIMU]

§ = 0,3 (Mmm);
K, =1,05;
Ko, = 0,2;

g =0,11;

eq = 02

Ky, = 0.1

w = 0,09;

ey = 0,03;

£, =05-TD+2-e+d; +8,+2-A=

= 05-0,12+2-0,005+0,06+0,03+2-0015= 0,1333 (M™M);
gy = 140+ 0,07/145 = 0,06 (Mm);

& = 0.3 —

~1,05/(0,20,1333)% + 0,117 + 0,06> + (0,1 0,09)2 + 0,032 =

= 0,238 (MM).

5> ey, (03> 0,238).

BbIBO: COMOCTABIEHUE PACCHHTAHHOW HOIPCIIHOCTH npucrocoderus ¢
JOMYCKOM  HA PasMep [0Ka3biBaCT, HTO DJICMEHTDI npucrocodieHus  BbIOpaHbl
NPaBUIILHO.

2.3 IpoexTpoBaHUe U pacHeT KOHTPOILHOTO MPUCHOCOONIEHUS

et
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AHaNN3 HCXOAHbIX JJaHHbIX.

ObbexTom  KOHTpOJist  aBasercs  jaetans  «['pys».  KoHTponupyembim
NapaMeTpoM SIBJISICTCS OTKJIOHCHHE OT HENepreHIMKYIsiPHOCTH HA30BOr0 OTBEPCTHS
OT Hapy)KHOH noBepxHocTH aetanu. B coorsercTtBuu ¢ 'OCT 8.051-81 npunumaem
JOMYCTUMYIO OrpetiHocTh n3mMepeHust 0,016 (Mmm).

[IpyHUMaeM JI0NyCTHMYIO NMOTpelHocTL u3MmepeHus 20% oT A0IyCcTUMOro
OTKJIOHEHHUS KOHTPOJIUPYEMOH MOBEPXHOCTH,

[Epan] = 0,2-0,3 = 0,06 (Mm).

PazpaboTka npyHUMNHATBLHON CXeMbl KOHTPOUISL.

Tak kak 0Oasoil sABiseTcs OCb OTBEPCTHS, TO JleTallb YCTAHABJIMBAETCS Ha
pPazmKUMHYIO ONpPaBKY C YNOPOM € NPOTHBOIIOJIOKHOW CTOPOHLI BO Bpaularwolluics

LEHTP.

Pucynok 9 — Cxema dazupoBaHus j1etain
JlanHas cxema npesonpeaciaseT TONbKO OJIHY TEOPHUTHYECKYIO CXeMy
0a3UpoOBaHUS, YTO UCKIIIOYACT MHOIO3HAYHOCTh KOHCTPYKTUBHBIX PELICHUH.
Kommiekt Ga3 coCTOUT M3 JIBOMHOI HanpaBIIsioIeH 1 onmopHoi 0as.
Ha  ocHoBanuM  OpUHSTOH  cXeMbl  Oa3upOBaHHs  [POEKTHPYEM

NPUHLIMITHABHYIO CXEMY KOHTPOJIA.

Jhyier
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Pucynok 10 - llpunupunuaibHas cxema KOHTpois

BoiGop snementos konerpykimn KHAIL

Mexoas W3 NPMHUMIHATBHON CXeMbl KOHTPOIIS [I€Tallb yCTAHAB/IMBACTCS Ha
pazKHMHYIO OTIPABKY C YTIOPOM BO BPALAIOILHHCS HEHTP.

BoIOOp cpeacTBa U3MEPCHUA.

Mexoas U3 3a7aBHOil TOYHOCTH KOHTPOJIMPYEMOro  Mapamerpa  AeTaitl
BLIOWPAEM TOJIOBKY H3MEPHTEIIBHYIO PLIYAKHO-3y0UATYIO MA/loradapUTHYIO.

BbIGOp BCIIOMOIaTelIbHBIX YCTPOHCTB.

BenoMoraTebHbIMH YCTPOHCTBAMM SIBIAIOTCA!

1) Kopriyc, B KOTOpbIH —yCTaHaBaMBacTes —onpaska  Ha pajnaIbHbIX
OUIHTTHUKAX;

2) KOpIy¢, B KOTOPbIH YCTaHABIUBACTCS LCHTP BpallaHHCs;

3) IITATHB, HA KOTOPbIH yCTaHABIMBACTCS H3MCPHTCIIbHAS rojloBKa;

4 nidTa, HA KOTOPYH YCTAHABAMBAIOTCS KOPIyCca U UITATHB.

Pacuér Ha TOYHOCTH KOHTPOJALHOIO NPUCTICODIICHHUSL.

[1pon3BOAMM pacuét CyMMapHOH NOIPEUIHOCTH H3MCPCHHS IO dhopmyne

[13,¢. 153]:

Epav = Eyy + B + B + JEﬁﬁ + E2 + EZ.+ E2, + E3, + ES,, (52)

rae EHy — cycreMardyeckas IMorpeuiHocCTh, BbI3BaHHasi HETOYHOCTLIO

U3TOTOBIICHUS YCTAHOBOYHBIX 3IEMEHTOB M HETOYHOCTBH HX PaclojioKCHUs Ha

KOpIyce  KOHTPOJILHO-H3MCPHTEILHOTO npucnocobiennst  TpH - ero - cbopke

|13, ¢c. 153];

Jiver
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|
Eun — CUCTEMATH4eCcKass NOrpelHoCTb, BbI3BaHHAA HCTOYHOCTBIO

M3rOTOBIIEHMUS HEpeJaTOMHBIX eMeHToB [ 13, ¢. 154);

E,, - cHCTeMaTH4ecKas MOrPelHOCTh, BbI3BAHHAS HETOYHOCTHIO
M3rOTOBICHUS YCTAHOBOYHLIX MEP M DTAIOHHBIX JCTAICH, HCNOIL3YEMbIX s
HACTPONKH CPECTB U3MEPEHHS Ha KOHTPOJIMPYEMBI lTapameTp [13,c. 161];

E, — NOrpeuIHocTb, BbI3BAHHAsS HECOBMELICHHEM M3MEPHUTEbHOM Da3bl
¢ KOHCTpYKTOpCcKO# 6asoi [13, ¢. 161];

E, ~ [OrpetsocTb, BO3HMKAIOIIAs B pPe3yjbTare  3aKpericHus
KOHTPOJIMPYEMOro 00beKTa, BCICCTBHE €ro BO3MOKHOI jedopMalMu  (He
VUHTBIBAETCS, €CIM JIeTallb KECTKas, a CHJIbl 3aKperuicHus HeOoJIbIINE  HITH
orcyterBytor) [13, ¢. 165]:

E,. — MOrpeliHocTb, 3aBUCALIAS OT W3MEPUTEIbHON CHIIbI, BOBHUKACT B
pe3yiibTaTe CMELICHUs W3MEPUTEILbHON a3bl JeTaiu OT 3a/laHHOrO TOJOWEHNS B
rporecce U3MepeHus (YUUTBIBACTCS TOJLKO ISl BbICOKOTOUHBIX MU3MEPEHUI WJIH
[P KOHTpOJE HexeeTKuX jetaneii) [13, ¢. 164];

E,, — NOrPelHOCTh, BO3HUKAIOIAS 110 IPHUMHE 3a30POB MEKIY OCIMHU
PBINATOB NEpeaTOuHbIX yeTpoiicTs [ 13, ¢. 165];

E., — NOIPelHocTh UCIOIb3YEMOro CPeACTBA H3MEPEHHUH [13,c. 143];

E JIpYTHe [OrpPelIHOCTH, Bbi3BAaHHBIC ICHCTBHEM ClyuaiHbIX

Ap
(GaKTOPOB NIPH BBLINOIHEHHN KOHTPOs. Onpeenserces no popmysie [13,c. 153]:
E,, = (0,003..0,05) - Ty, (53)

rie Ty — nose Aonycka Ha KOHTPOJMPYEMbI ITapameTp;

E, =03-03=0,09 (mMm);

E,, = 0,001 (Mm);

E,, = 0,001 (Mm);

E,, = 0,0015 (MM);

E. = 0,01 (mm);

En=0 (Mm);
E, =0 (MM):
E, =0 (Mm);

Jluer
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E., = 0 (MM);

E,., = 0,001 + 0,001 + 0,0015 + /0,012 + 0,09% = 0,02 (MMm).
[IpoBepsicM yCIOBHE MPHTOAHOCTH JAAHHOTO npucnocodienus, cpaBHHBasd
nostydeHHoe 3HaueHue (GaKTHUeCKOH MNOrpeliHoCTH H3MEPEHHI € HanOOABLIMM

JA0NYCTUMBIM sgavenue. @aKTHUECKOE 3HAYCHHE JI0JI’KHO OBITH MEHbLIE WIIH paBHO

JOMYCTHMOMY 3HAYCHHIO!

EHSM < [Enam];

0,02 (mMm) < 0,06(MM).
BbIBOJI: JAHHOE KOHTPOILHO-U3MEPHTEIILHOE TIPHCTIOCODICHHE MOTHOCTHIO

VJ0BJACTBOPAET TPeOOBAHUSIM  TOYHOCTH M3MEPUTENbHON OCHACTKH M MOKCT

UCITO1L30BATHCH /Uil BHITTOJTHCHHS KOHTpOJ'leOF] oncpauury.

Wanv | Jlwer | Ne oy, Hoan. Hara
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3 CTPOUTEJILHBIN PA3JIE]

3.1 Pacuér xojMuvecTsa eMHMIL 0DOpyoBaHus U KodduuHeHTa 3arpy3Ku

000pY/TOBAHUS 110 ONEpalysiM.

OrnpesiesisieM pacuéTHOE 4KCI0 cTaHkoB 1o dopmyie [1, ¢. 19]:

Ly
Cpacq = 17 (54)

I ne t,, — HITy4HOe BpeMs BBINOJIHEHUS Orepalliy;

Cpac, = 12;‘34 = 0,02 (mr);
Cpacn, = 120‘;24 = 0,02 (wr);
Cpacu, = 110344 = 0,02 (mT):
Cpacu, = Tora s = 0,01 ().

OnpejensieM KOJIUUYECTBO TEXHOTOMHYECKOro 000py10BaHHs, IPUHATOrO IS

BbIITOJTHEHUS Ofepalmii:

Chp, = 1 (wr);
Cap, = 1 (wiT);
Cop, = 1 (T);
Crp, = 1 ().

OnpenenseM kodGPUUMEHT 3arpy3KH TEXHONOTMYECKOro 00OPY0BAHHUS 110

onepauusim, o hopmyae {3, c. 19]:

K, = 2 (55)

Cnp
0,02
K31 = T = 0,02;

K32_w—002

K, =22 =10,02;

1
K. _9—;’——001

34

[lonyyeHHbBIC 3HAUCHHMS 3aHOCUM B Tabnuiy 4:

Him

Jluer | Ne oy, [Toan.
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Taoumna 4 — KoauuectBo 000py10BaHus MO ONepausm

| Ne Cpacu Crip K,
] 0,02 | 0,02
2 0,02 1 0,02
3 0,02 | 0,02
4 0,01 ] 0,01
L

Mexomst u3 Hebonpmmx koddpduunentos 3arpy3kn Ha 010 u 015 onepaunsx

uenecoo6pa3H0 HCIOJIL30BATh OJIMH CTAHOK HA 3TH OllepailliH.

3.2 Onpe/ieieHne Yucia poM3BO/ACTBEHHBIX paboUnx

OnpeiensieM cBOGO/IHOE MaLIMHHOE Bpems 110 Gopmyie [3, ¢. 28]:

tew = ty — (¢ paep T tn + tuasn) »
I'ne t,, — MalLWHHOE BpEMSi;

t — BCMIOMOTATE/ILHOE NIEPEKPhIBAEMOE PYUHOE BpEM;

p-nep

t, — BpeMs nepexo;ia paboyero 0T 0JIHOIO CTAHKA K JApYroMy:

t.acs — BPEMS AKTMBHOTO HaO/MOIeHHNs 32 pabOTOH CTaHKa;

tonep = 0

t, = 0,15 (MuH):

tyasn = 0,25 (MIH);

tew, = 1,83 —0,15-0,25 = 1,43 (MuH);

tew, = 1,67 = 0,15 — 0,25 = 1,27 (MuH);

tew, = 1,14 0,15 — 0,25 = 0,74 (Mun);

tew, = 0,46 —0,15-0,25 = 0,6 (Mun);

OnpejensiemM BpeMs 3aHATOCTH paboyero no dopmye [3, ¢. 28]:
tyan = Lpwen T Epnep T & + Luagn

['zi€ tp yen — BCTIOMOTATENBHOE HRTIEPEKPHIBAEMOE PYHHOE BPEM3;

tsan, = 0,56 + 0,15 + 0,25 = 0,96 (MuR):

taan, = 0,56 + 0,15 + 0,25 = 0,96 (MuH);

fa, = 0,7 + 0,15 4+ 0,25 = 1,1 (mun);

(56)

(57)

151900.2016.200.00 13
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t33H4 =041+0,15+0,25 = 0,81 (MHH);
[lonyyeHHble 3HAUYEHUs 3aHOCKHM B TabIMiLy S:

Tabnuua 5 - Bpemst 3aHATOCTH 1O onepaumusm

Nﬂ r’-(JM I:38 H t{]l'[

1 1,43 0,96 2,39

2 1,27 0,96 2,23
3 0,74 1,1 1,84
4

0,6 0,21 0,81

Tax kaxk ua 010 u 015 onepanusax 3aAcicTBOBaH O/IHU CTAHOK, TO HA JTH
ornepalni IPHHUMAEM OJIHOTO OflepaTopa-HaiaJu1Ka.

OnpezesnseM YUCIO TPOU3BOJICTBEHHBIX PadOYMX JUIs MHOTOCTAHOYHOTO
obcnyxuanus Ha 020 n 030 onepawmsx. Jlag 5Toro CTpouM IHMKIOrpammy

MHOI'OCTAHOUHOIO OOCIYKHBAHUS W OTOOpaXKaeM pe3y/ibTaT Ha pucyHke 11.

o1 2 3
b | i I |
4 | 1 |
11 184 2095 368
11070 90 //
O EIEERE
14030 on.) =4
ge =184 1gc =18k

- Bpemsi npocToeB cTaHKoB 3a LHHKIL;
Pucynok 11 — [lukiorpamma MHOTOCTAHOYHOTO 00C1y KUBaHHS
Onpenenum KOMPOUUMEHT 3arpy3kn 0DOpY/IOBaHMST B TEYCHUH IHKIA 110

dopmye [3, ¢c. 31]:

T ._tn acT
KBMC = MFTMCP g (58)
['ne Ty — BpeMsi uMKna, MUH;
et
151900.2016.200.00 I13 o
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tapocr — BPEMS IPOCTOS 0OOPYIOBAHHS, MHH;

_1,84-1,03
1,84

= 0,44.

Cpacq

Tak kak Kyye > —— (0,44 > 0,02), To npuHumMaem oaHoro pabouero Ha

npus
020 u 030 onepauun.

Onpenessiem o0uee KOJIMYECTBO OCHOBHBIX paboumx:

B | cmeny 2 yenoseka.

B 2 cmeHbl 4 yenoBeka.

OnpejensieM  KOJAWYECTBO — BCIIOMOTaTeNbHBIX — padouux,  HMHIKEHEPHO-
texHuHeckux padbotuukos (MTP) u cyxammx [3, . 36]:

KonuyectBo BenomoratenbHbiX padouux cocrasisier 20% 0T OCHOBHBIX
pabouux u paBHO |;

KonugectBo UTP coctasiaser 20% oT KoauyecTBa CTaHKOB U PaBHO 1

KonnyectBo cnyxammx cocrapiger [% o OCHOBHBIX paboyux  paBHo 1.

3.3 Bpifop BHaa MEKONEPALMOHHOIO TpaHcropra, ciocoba cHabKeHHs
yuactka COXK, cnocola yaaneHus CTPYKKH ¢ pabouMX MECT, OITUCaHKWE TUIAaHHPOBKH.

Tak kKak Bec 3aroToBKM He IpeBbiilaer 12 Kr, TO [e1ecoodpa3Ho
MCIIOJIB30BAHUE TEICKEK /UIS IEPEMEIIIeHHsI 3aroTOBOK 110 yuacTky |15, ¢. 583];

B MexaHudecknx 1exax HApUMEHSIOT TpH  cnocoda cuaOxenns COX:
LHEHTPANTU30BAHHO-1IIUPKYJISILIMOHHBIH, LEHTPAIHM30BaHHO-TPY MTOBOH "
JEELEHTPATN30BAHHbIH.

Tak Kaxk nepsble ABa Crocoda MUCIMOIL3YIOTCS IS LUEXOB ¢ OOJIBIIAM
KOJIMYECTBOM CTAHKOB, TO HPUHUMAEM JICLEHTPAINZOBAHHYIO CHCTEMY CHaOXKeHUs,
[IPH KOTOPO# KUJAKOCTL W3 oTAeseHus npurotoBiernns COXX 10cTaBIstoT K cTaHKam
R Tape M TAKKe YAaIsi0T oTpaboTaHHYO KUJKOCTD |15, ¢. 597]:

[Ipu BbIOOpE croco0OB yaaneHus CTPYKKHU €& KOIIMYECTBO ONPE/ICNistoT Kak
pazsHUIlY MEMHJIY Maccoi 3aroTOBOK M rOTOBbIX jetained. Jlius oOnerdenus
TPAHCIIOPTUPOBAHHUS JUTMHA CNHPANIBHOTO BHTKA CTPYXKKH JIOJKHA ObITh He Oosiee
200 mm, a ero auamerp — He Oosee 25 ... 30 Mm.

Texuuueckoe pelIeHHe Mo opralu3auiu c0opa U TPAHCHOPTHPOBKH CTPYKKH

Juer
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JABHCHT OT TOJOBOTO KOJMUYECTBA CTPYKKH, cobpanuoro ¢ 1 M’ MOmAAM Iexa.
KpurepueM olleHKH BbIOPaHHOTO BapHaHTa ABIAIOTCS MUHHMANLHbIC npuBeAEHHBIC
3aTpaThl HAa I'O/IOBOH BbITYCK.

Tak KaK KOJNMUECTBO CTPY/KKM, MONYUaEMoe IIPH MeXaHH4ecKoi obpaborke
NABHOTO THIA JAeTajneid, B o, COCTaBiseT MEHEC 10% o1 olulero KoJuyecTna
CTpy kKM, e§ lenecoodpasHo cobuparh B crielpaibHble EMKOCTH y CTAHKOB H
OCTABIISTH K MECTy ¢O0pa 1 nepepaboTKH HAMOMbHBIM TpaHcropToM [ 15, ¢. 595].

Mexoas u3 TOro, 4ro coopka jeraieid MPOMCXOAMT B JPYIOM LEXe, Tapy ¢
FOTOBBIMM JIETAISAMH 11€1€CO00pa3HO pa3MecTuTb BOIN3U OT NPOe3/1a.

Ha crpoexTHpOBAHHOM YUacTKe PacrioNokeHo 000py10BaHHE COACHO X0y
TeXHONOMMYECKOTO Npolecca, Beperak ciecaps, cron OTK, mMoeuHas matunha, Tapa
A5 3arOTOBOK M TOTOBBIX zeTanei. Tak ke 0003HAYCHO MECTO pPaCHONOKCHHA
KPAHOB IOJIBO/IA CXKATOrO BO3/1yXa.

Ha crnpoeKTHpOBAHHOM YHacTKe MPeyCMOTPEHbI BEHTHIISILHA, MoXapHblii
I{MT, IOJKAPHbIM KpaH, anTeyKa.

3.4 BbIGop NOABEMHO-TPAHCIIOPTHOFO CPEICTBA U PACHET BBICOTLI NPOJETA.

Boibupaem 1o ibEMHO-TPAHCTIOPTHOE CPEICTBO 110 "OCT 22045-89:

1-A-5-16,5-12-380 TOCT 22045-89.

[Ipousseném pacuér 10 TOJOBKM T0JKPAHOBOIO  pejibca Mo dhopmyie
[4,c 181}

Hy,. = hy + hy, + hy + hy | (59)

[ae H; — BBLICOTA JIO TOJIOBKYM MOJKPAHOBOFO peJibea;

h, — KpaiiHee BepTHKAILHOE MOI0KEHUE MOIBIKHBIX 4acTel CTAHKOB;

h, — MHURMMalLHOE PAcCTOSHHE MEKLY 000pPY/I0BAHMEM W MEPEMEIIACMbIM
rpy30M;

hy — paszmep rpy3a ¢ yuEToM JUTHHbBL CTPOIT;

h, — AMHA T0IBEMHO-TPAHCIIOPTHOTO CPE/ICTBA;

hy = 2,7 (M);

h, = 0,4 (M) 3, c. 43]

hsy = 2,2 (m) 3, ¢c. 43];

Jluer
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4 BE3OITACHOCTD XXM3HEJIEATEJIBHOCTH

4.1 Ob1Me noJoKeHus

MHOIMMH HMCCNEA0BAHUSMHI YCTAHOBICHO, YTO TIPOU3BOIUTENBHOCTL Tpy/ia
HEPa3pPbIBHO CBA3aHa C YCJIOBHAMM, B KOTOPBIX MPOTEKAET TPYAOBAs ACHTEIILHOCTH
moneit. TlopToMy HEOOXOAMMO TPUAABATHL MEPBOCTENECHHOE 3HAUCHHE YIy4IICHHIO
yCIIOBHil TPY/Jd, DNOBBILCHUIO GE30MacHOCTH. Y IydIICHUSM YCIHOBUH  TpyAa
CIIOCOBCTBYIOT ~ TEXHMYECKOE HEPEBOOPYKEHUE NPCANPHATHH, MEXaHusauus W
ABTOMATH3ALUS [POH3BO/ICTBEHHbBIX [IPOLECCOB, TPOBOIUMAs aTTECTALNA paGounx
MECT, IIMPOKOE HCTIONB30BaHHE JOCTHKEHHI HAay THOH OPraHn3alii Tpy/Ia.

Baskneiiiium TpeboBaHieM OXparbl TPyJa sBISETCs 0€3011acHOCTh TPy, TO
eCcTh CO3/MAHME TAKHX YCJIOBMI TPy/a, NPU KOTOPBIX HUCKIIOUAETCS BO3ICHCTBUEC HA
paGoTAIOUIMX ONACHBIX W BPEAHBIX HPOU3BOACTBCHHBIX ¢daxropos. Tpebosanus
0e301MacHOCTH Tpyaa [pebsBIAIOTCS K POU3BOICTBEHHOM cpejie,
IPOU3BOACTBEHHOMY [IPOLECCY, 000PY/I0BAHUIO, A TAKKE K paboTaoIINM, TO €CTh KO
BCEM COCTABHBIM 3JIEMEHTAM Mpoliecca Tpya.

CyuiecTByioliiasi B HacTosuee  Bpems — CHCTEMA  3aKOHOAATE]bHBIX,
HOPMATHBHBIX M TEXHHUYECKMX MEp HanpasicHa Ha 00CCMeyeHHe 3/0pPOBBIX M
GesonacHbiX yenosuit Tpyaa. OCHOBHBIM HalpaBieHueM padoThl 10 OXpaHe Tpyia
OCTAETCS TUIAHOMEPHOE OCYLIECTBACHUE KOMIUICKCA  COLMAILHO-IKOHOMHYCCKHX,
TeXHUUECKUX, FTMIHCHUUYECKHX 1 OPraHM3allHOHHBIX MEPOTIPHATHI, 00eCrenBalOIINX
3/10poBbIC W GE30MacHbIC YCI0BHS TPy 1a paboTaONIMX.

4.2 [1pou3BOACTBEHHBIH MUKPOKIIHMAT

MHUKPOKJIHMAT TIPOM3BOACTBEHHBIX MOMEIIEHHH — HTO KIMMAT BHYTPEHHEH
Cpebl STHX MOMELUCHHH, KOTOPbIH ONpeaeisercs JCHCTBYIONIMMI Ha OPTaHU3M
U IOBEKA COMETAHMSMHE TeMIICPATYPhbl, BIAKHOCTH U CKOPOCTH JIBHIKCHUS BO3AYXA, a
Takke Temueparypsl okpyxkaioumx nosepxocreil. B TOCT 12.1.005-88 ykasaHbl
ONTUMAJIbHBIC W JIONYCTHUMBIC TOKa3aTe/ld MHKPOKIMMATa B 11IPOH3BOJCTBEHHBIX
HOMeIeHHSIX.

Jlns noyiepskanust  OJaronpHsSTHOIO  MHUKPOKIMMAaTa  1PeyCMOTPEHO:

BOZIYIIHOE W BOISHOE OTOIUICHWE (B XOIIOJAHOE BPeMs yo/ia), BEHTHISUUSA M

Jlwer
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KOH/IMIIHOHUPOBAHUE  TIOMELIeHHI (B Terjioe BpeMs Trojaa), repMeTH3aImus
MOMEILIEHHH ¢ TTOMOILLbIO JBEPEH U BOPOT.

B uexe npeaycMoTpeHbl  BO3JAYLIHbIE  3aBechbl. Bo3aviuHbie  3aBeChl
[pe/IHa3HAYeHbl IS 3aUIUThl OT MPOPbhIBA XOJOJHOIO BO3JyXa B MOMEUICHHE Yepes
poeMbl 31anust (BOpoTa, JBepH W T.1.). BosayuiHas 3aBeca npeacrasisier coOoit
BO3/YLIHYIO CTPYH, HANpPaBACHHYIO MO YIVIOM HaBCTPEHY XOJOAHOMY IIOTOKY
BO3/1yXa. OHa BBIIOJHSICT POJb BO3AYLIHOTO HOepa, yMeHbIIas MPOPhIB XOJI0HOTO
Bosayxa uepes upoembl. CornmacHo CHull 2.04.05—91 Bo3ayiwuHbie 3aBechl
HEOOXOJIMMO  YCTaHABIMBATHL Yy  TPOEMOB  OTAIUIMBACMbBIX  [OMELICHHIA,
OTKPBIBAOLIMXCS HE PEKe, YeM OJIMH pa3 B uac, 100 Ha 40 MUH e IMHOBPEMCHHO TPH
TeMreparype HapyxHoro pozayxa -15° C u Huxe.

DPPexTUBHBIM  CPEJICTBOM  oDecneueHns HaaueKallel YUCTOTHl W J10-
MYCTUMBIX — MapamMeTpoB  MHKPOKJIMMAaTa BoO3jyxa padoueill  30HbI  ABJISCTCS
MPOMBILJICHHAs  BeHTWIALMS. BenTunsiiueil Ha3biBaeTCs OPraHU30BaHHBIN U
PEryJIMpyeMbIii  BO3AyX000MeH, 0OecneuMBaloUmMi  yaneHue M3  MnoMelleHus
3arpsA3HEHHOI0 BO3/lyXa W 110j1a4y Ha €ro MEeCTO CBEKero.

[Ipurounas oOuieoOMeHHas MeXaHWuecKas BEHTWISLMS TPUMEHSCTCS B
fIPOU3BOACTBAX CO 3HAYMTEIBHLIMU TEIOBbLICICHUIMHE (Oonee 23 mk/M3 ¢ uin 20
KKa1/M34) ¥ MaJoidl MHTEHCHBHOCTHIO BbIACJICHUS BPEIHBIX BEIIECTB, MPH YCIOBUH,
4TO NOCTYNAIOUIMHA CBEXKHIT BO3lyX ofecriednT pazdasiieHue BpeAHBIX BEILIECTB JI0O
JIONYCTUMbIX KOHUEHTPALIMH.

Beitszknast  oOuleoOMenHas MeXaHMuecKasl BEeHTUJISIIMS  [pUMEHseTcs B
MPOM3BOACTBEHHBIX [MOMEIIEHUSAX, B KOTOPbIX OTCYTCTBYIOT BBIJICJICHMS BPEIHBLIX
BEIIECTB M JIOCTATOYHO Mallas KPATHOCTh BO3JyX0oOMeHa (BCIIOMOrarejibHble W
C_ITOBbIC MMOMEILIECHHS, CKJIa/Ibl).

OO0weoOMeHHass MeXaHMyecKass TNPUTOYHO-BBITSDKHAS — BEHTHWIAIMSA — 6e3
CCTECTBEHHOI'O MPOBETPUBAHNS A0/DKHA HMPOEKTHPOBATLCS C HE MEHEe, YeM JBYMsi
MPUTOYHBIMH W JABYMS  BbITSDKHBIMHM  BEHTHJISIIIMOHHBIMHU  YCTAHOBKAMH,
o0ecrneyrBaOIIMMU TIPH OTKJIKOYEHHH OJIHOM M3 HUX [POM3BOAMTE/ILHOCTL HE MeHee

50 % tpebyemoro BozayxoodmMeHa. Eciu nometnenne o00pyoBaHO TONBKO OJHON

Jluer
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[IPUTOMHOH W OJHOH BBITSKHONM YCTAHOBKAMU, JIOMKHBL OBITH TIPETYCMOTPEHHI
JIONOJIHUTEIbHBIC  PE3CPBHBIE  BEHTHIIATOPLI MM BO3AYXOBO/IbI, JIOJKHBI OBITH
COC/IMHCHbI € BEHTH/IIUMOHHBIMM CHCTEMAaMM COCEAHMX [OMEIIeHHI Ha cliydai
BBIKJIKOUEHUS] OCHOBHOTO BEHTHJISITOPA.

MeTonpl  cHuKenus  HEOJArONPUSITHOIO — BIIMSIHUA — [IPOM3BOJACTBEHHOTO
MUKPOKJIMMATa perjiaMeHTHpYIOTC «CaHWTApHBIMK TIPABUIIAMH 110 OpraHM3aluu
TEXHOJIOTHYECKUX NPOLECCOB " MMIHEHHYECKUMHU TpeboBaHUIO K
NPOU3BOACTBEHHOMY — 0DOpY/IOBAHHIO» M OCYUIECTBISIOTCS  KOMILIEKCOM
TEXHOJIOTHYECKUX,  CAHUTAPHO-TEXHUYECKUX, OpPraHU3alUMOHHBIX M MEJHKO-
NPOPUIAKTHYECKUX MEPOTIPHSATHIA.

Ha cnpoextupoBannoM yuacTke Uit (HHWIIHON 0OpabOTKH MOBEPXHOCTEH
npumensaoT  umHdosanue. Ilpw  Henonb3oBaHMM  HNIKHGPOBAABLHOIO  CTAHKA
NOABJAIOTCS  CACAYIOUIMEC  ONACHbIE W Bpe/HbIe  [IPOM3BOJICTBEHHbIE (haKTOPDI,
CBOMCTBEHHBIX JUI adpa3uBHOI 00paboTKH:

- paspbIB IUGPOBATBHOTO KPYTa;

- MOBBIIHIEHHAs 3aNbUIEHHOCTH BO3/yXa pabouei 30HbI;

- [IOBbILIEHHAs BUOpaLs U LIyM.

Ha npoektupyemMom yuactike JIeHCTBYET:

- 001as OOMeHHasi MEXaHUYeCKast MPUTOYHO-BBITSKHASL BEHTHIALIMSA;

- MECTHAs BBITAKHAs BEHTUIISIIIASA.

MecTHas BbITS/KHAS BEHTHIISILIMST YyCTAHOBIEHA Ha paboveM MecTe CTaHOYHMKA
3a IWKM(OBATBHBIM CTAHKOM,

B coBpeMeHHBIX yCTIOBUSAX ¢ BBICOKOH AOJICH MPOMBIIIIEHHBIX [IPEIPUSTHI
CTAHOBHTCS  aKTyalLbHOW  rpodiema  3allMThl  OKpyXKaiolieH  cpeapl.  Jlns
LpPeJIOTBpALeHHss BHIOPOCOB B arMoc(epy CHCTEMOH BEHTHIISILIMH BPEAHBIX W
TOKCHYECKUX BEHIECTB, MbLIM W Jp. npealararo caeaytoinee. Jledicrylomas na
YUYACTKE CHCTEMA BBITS/KHON BEHTWJISILIMK OCHAIEHA TPEXCTYNEHYATOW CHCTEMOMN
OYMCTKU YJATSEMOTO BO3/1yXa.

| crymens — cyxas O4HMCTKA OT MbLIM HEB3PbIBOONACHbBIX ra3oB. QuucTka

npou3BoAUTCH UMKIOHOM [IH-15 (punbwrpanus ciabocnunatoineiics nuun);

Jluer
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2 CTyNeHb — TOHKAas OYHCTKA BEHTHIISLIMOHHBIX BHIOPOCOB OT HbLIH, TYMAHOB
macen, maactudukaropos. [suierymanoynosureis Y VII

3 cTyneHb — YIABTPATOHKAs OUMCTKA OT Pa/IMOAKTHUBHbLIX OHOIOIHYECKHMX H
BBICOKOTOKCHYHBIX MbuLieit. @uabrp JI-KJL [16, ¢.431}.

4.3 IIpon3BOACTBEHHOE OCBEILICHHUE

[paBH/IbHO CHPOCKTUPOBAHHOE M PAIMOHAIBHO BBITIOJIHEHHOE OCBELUCHUC
NPOU3BOJICTBEHHbIX MOMEIEeHHH OKa3blBaeT MTOJIOKUTEITbHOE TICUXO-
dusnonoruueckoe  BojeicTBHEe  Ha  PaboTAIOIKX, COCOOCTBYET  MOBBLILCHHUIO
S>PeKTUBHOCTH W OE30MACHOCTH  TPY/Id, CHHXKACT YTOMIICHHE M TPABMATH3M,
COXpAHSIET BBICOKYIO paboTOCHOCOOHOCTS.

HasHauenue npou3BOJACTBEHHOIO OCBEIleHHs — 00eCreunTh, Hpexkie Beero,
HOPMaJIbHbIE 3PHTEbHbIC YCIOBHS pabOThl B IPOU3BOACTBCHHBIX [MOMELLICHHSX B
Tedennu paGouero BpemeHH, Paboune NOBEpXHOCTH, oOpalaThiBaeMbIx letaneil
JOJKHBI ObITH OCBELIEHBI TAK, YTOObI PAOOTHHK XOPOLIO BHJEN Tpoliece 00paboTKu,
He HAupsras 3peHMs, He HAKIOHAACH K HHCTPYMEHTY H K o0pabarbiBaemMomy
wanenno.  OcBelleHne He  JI0JKHO  co3aBaTh  Pe3KHX  TeHell  umiu  OnMKos,
OKa3bIBAIOLLNX Clersiliee AeHCTBHE.

Ha y4acTke B CBETJIOE BPeMsl CYTOK MCHOIb3YIOT COBMEUIEHHOE OCBEHICHHUE!
CCTECTBEHHOE COBMECTHO € HMCKYCCTBEHHBIM. ECTecTBeHHOE — OCBCHIEHHE  —
KOMOUHHPOBAHHOE, KOTOpOe Mpe/cTaniser coboil codeTanne BEPXHEro U HOKOBOIO
ocselienns. Bepxuee ocpelenye peainsyercs a3pounoHHbIMI hoHapsmu, a GokoBoe
— yepe3 CBETOBBIE IMPOSMbl B HAapPY/KHBIX CTeHax. B KauecTBe HCKYCCTBEHHOUO
OCBELIEHHs TIPUMEHSETCS COueTaHHe MEeCTHOro M obuiero ocseiieHns. Cucremy
o0IIero OCBELICHUS TIPUMEHSIOT B MOMEHICHMSX, TIJ€ 10 BCeH IIOLE/1H
BBITTOJIHAIOTCS OJHOTHIIHBIE pabOThl, a TAKKE B aIMUHMCTPATHBHBIX, KOHTOPCKHX H
CKJIQ/ICKMX NTOMEILICHUAX.

[Ipy  BBINOJHECHUH TOUHBIX 3PUTEILHBIX padoOT (HATIPHMEP,  CJICCAPHBIX,
TOKAPHBIX, KOHTPOIBHBIX) B MecTax, 17i¢ 000opyoBaHue co3iaet riybokue, peskue
TEHU, HapsAAY ¢ OOLIMM OCBElEeHHEM NPUMEHAIOT MecTHOoe. COBOKYITHOCTH MECTHOIO

W OOLIEro OCBElICHHS HA3LIBAIOT KOMOMHHUPOBaHHBIM ocBellenrem. [lpumenenne
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O/IHOTO  MECTHOTO  OCBENICHHS BHYTPH [IPOM3BOJACTBEHHbLIX IIOMEIIEHHI  He
NOMYCKAeTCs, TOCKOIbKY 00pa3yloTcsl pe3KHe TeHH, 3peHHe ObICTPO YTOMISeTCs W
CO3/1aeTCs ONACHOCTh MTPOU3BO/ICTBEHHOIO TPaBMaTH3MA.

HopMasibHast OCBElIEHHOCTh Ha yuacTKe oDecreynBaeTes JIOMHHECUCHTHBIMH
namnamu JIb MoutHocTsio 80 BT, KOTOpBIE AKOT CBETOBOM 10TOK, paBHbIi 4320 M.

[To GyHKUMOHANBHOMY Ha3HAUEHWIO MCKYCCTBEHHOE OCBCIEHHE TNOJ-
pasjensror Ha pabouee, aBapriTHOE U CNIEUHAIBHOE, KOTOPOE MOKET ObITh OXPAHHBIM,
JIEKYPHBIM, BAKYallMOHHBIM, OAKTEPHUIIMIHBIM U JIP.

PaGouee ocBellleHHe TpeAHA3HadeHo Juls  o0ecrneyeHus: HOPMabHOro
BbIMOJHEHHUS [IPOU3BO/ICTBEHHOTO npoliecca, poxoaa JIHOJAEH, ABHKCHHS TPAHCTIOPTa
ABJSICTCH 0083aTEAbHBIM JUISl BCEX MPOU3BOIMTEIBLHBIX ITOMEIIEHUH.

ABapuiiHOoe OCBelICHHE YCTPAMBAIOT sl [POAOJUKEHUS paboThl B TeX
ciydasix, KOI/ia BHE3alHoe OTKIoveHHe padodero ocsenleHus (Mpu aBapusax) W
CBSI3AHHOE C DTUM HApYUIEHHE HOPMATbHOIO 00CHYKMBAHUS ODOPYNOBAHHS MOT'YT
BLI3BATH B3PBIB, 110KAp, OTpPABICHHE JIIOJAEH, HapyLIEeHHE TEXHOJOIHMHYECKOro
npouecca M T.J. MuHHMasbHas OCBEHIEHHOCThL pabo4MX MOBEPXHOCTEH IMpH
ABAPUITHOM OCBEIICHHH JI0/UKHA COCTaBIsATh 5 % HOPMUPYEMOi OCBELUEHHOCTH
pabouero ocelieHus, HO He MeHee 2 JIK.

DBaKyalMHOHHOE OCBEIEHUE TMpe/Ha3HaveHo Juid odecneyeHus »BaKyaluu
MoJiell U3 NPOU3BOACTBEHHOIO MOMELICHHs TP aBapusAX W OTKIIOYEHUH padovero
OCBELIEHHst, OPraHU3YeTCsi B MeCTax, OIMACHBIX /Ul TIPOXOJA JIHO/ICH: Ha JIeCTHUYHBIX
KJIeTKaxX, BJ0Jb OCHOBHbBIX [POXOJ0OB IPOU3BOACTBEHHBIX NOMEUIEHHH, B KOTOPBIX
pabotator Honee 50 yen. MUHMMaNbHAs OCBEIIEHHOCTD HA M10JIY OCHOBHBIX I1POX0/10B
M HA CTYNEHbKAX MPH YBAKYAlLlHOHHOM OCBEIIEHMH JI0JKHA ObiTh He MeHee 0,5 Ik, Ha
OTKPBITBIX TePpUTOPUsIX —He Menee 0,2 JIK.

OxpaHnoe OCBELIeHHe YCTPAUBAIOT BAOJIb MPaHULL TEPPHTOPHI, OXpaHAEMbIX
CrelMaIbHBIM nepconanoM. HarmMenbinas ocBeleHHOCTb B HouHoe Bpemst (.5 JiK.

CurHanbpHoe OCBEUICHWE TPUMEHSIOT Ul (PUKCAllMM IPAHUIl ONACHBIX 30H;
OHO YKa3bIBAET HA HAJTMYHE ONIACHOCTH, MO0 HA OE30MACHBII My Th IBAKYaIINH.

OcHoBHOW 3anaueit NPOH3BBOJICTBEHHOTO OCBEHICHH ABJISICTCA noaaepKaHMme
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]

pa paGoueM MecTe OCBELICHHOCTH, COOTBETCTBYIOIIEH XapaKTepy 3pUTEIILHON
paboTbl. YBeIUueHHe ocBeleHHOCTH paboveit HOBEPXHOCTH yiy4liaeT BAANMOCTH
OBGBEKTOB 34 CUET MOBbIIIEHUS WX SPKOCTH, yBeJIMUMBAET CKOPOCThH pa3iuueHus
jeTasleil, 4TO CKa3biBAeTCs Ha POCTe [IPOU3BOAMTENLHOCTH TPY 4.

[lepeuetb pabouux MmecT € COOTBETCTBYIOILUMH Ho.pmamn, COTJIacHO

Cunll-2-4-79 npuse/ieH B TaOIUIE 5.1

Tabnuua 6 — Hopmbl 0CBEHICHHOCTH

Oc¢BeleHHOCTD

HaumeHoBaHue

pabouero mecta 110 HOPMAaM (JIHOKC)

CraHOHHUK

Hanauuk

4.4 [oxaptas 0€301acHOCTDb

[Toxkaphb 42 MALMHOCTPOMTEIbHBIX TPEAPHATHAX HpeACTaBNAIOT OONBIIYIO
OHACHOCTD /1Sl PABOTAIOLIMX W MOTYT HPUIHHITE OrpOMHBIH MaTepuatbHblii yuepo.
Bonpocst  odecreieHns noKapHOi  0e30MaCHOCTH IPOK3BOACTBEHHBIX 3aHdl W
COOPYKEHHH HMEIOT Gonploe 3HAYEHHE N PErNaMEeHTHPYIOTCH crietnaabHbIMU
rocyAapcTBeHHbIMU (1OCTAHOBJCHUAMH H PCLICHUAMH. [lokapuas 0e3011aCHOCTh
MoskeT ObITh obecneueHa MepaMiu [oKapHo# IPOGUIAKTHKA H AKTUBHOI 1103KapHO#
samurThl. [lonstue noskapHoil  NpopuIaKTHKY BKJIIOYAET KOMIIEKC MEpPOTIPUSTHIA,
HEOOXOAMMBbIX U NIPEAYNPEKACHH BO3HMKHOBEHMS [107Kapa WK yMEHbIICHUA €ro
nocieactsuit. 1o AKTUBHON  DOXKAPHOH 3aUIMTON  TTOHUMAIOTCA  MCpbl,
obecrneunBaioiiie  yCTCUIHYO Gopb0y € BOHHMKAIOIMMH nokapamuy  HMIid
B3pbIBOONACHOH curyanueii. [lpasuibHad opranfzanmns noxapHoil  0e301acHoCTH
{SecneyuBaet:

- BLICTPOE 1 ONEPATUBHOEC obHapyKeHue HCTOUHHKOB BO3TOPatis;

-fpH HalpuMM  BCEX HEOBXOMMMBIX  CPEJCTB  TOKAPOTYIEHMA =
OpraHH30BaHHbIC feiicTaUS paboUero rnepeoHalia (noXKapHOH Opurabl);

- HaHeceHue MUHUMAJIBHOTO yulepba npeanpusTHio [OCIeACTBHAMH [107Kapa;

- CBOEBPEMEHHYIO OpraHu3alinio HBAKYalMH JHojeit 1Ipy BO3HHKHOBCHUHU

CUNBHBIX OHAloB noyKapa.
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[To cremeHd MOKAPHOH OMACHOCTH NPOEKTUPYEMBIH YUACTOK OTHOCHTCH K
kateropun «Jl». K 95TOH KaTeropuu OTHOCATCS MPOU3BOACTBA, B KOTOPHIX HE
NPUMEHSIIOTCS JKH/IKOCTH ¢ TeMIepartypoii Benblukd Bbiie 610C u roptovne bl
WM BOJIOKHA, HHKHHWH [1pejie]l BOCIJIAMEHEHHsI KOTOpbIX Oosnee 65 1/M3, TBepable
CropaeMbie BELICCTBA M MaTEPHallbl, CIIOCOOHBIE TOJIBKO I'OPETh, HO HE B3PbIBATHCS
[IPU KOHTAKTE C BO3/LyXOM, BOJIOH MJIM APYT € APYTOM.

B uexe wumeeTcs MOKApHBIW IHUT € MHBEHTApPEM, 10XKapHble KpaHbl C
pyKaBaMH, H3BeIaTe M 1noxkapHble pyunsie. [1o ri1aBHoMy npoxosy nexa yCcTaHOBIICH
CTEHI 1O OXpaHe Tpyja ¢ HeoOXoAMMOo# HHpoOpMalMeil: CXeMOH ONOBEIIEeHUs NTPH
BO3HMKHOBEHHH aBapuii, Mokapos, JaH sBakyaumu. Ha ciyyaldl BO3ZHHKHOBCHHs
nokapa B 3/JaHMM MMeEeTCs JIBa 3alacHBIX BBIXOAA, PACCTOSIHHE OT KOTOPBIX JI0
nanbosiee yaareHHoro padodero He doJiee 100 meTpos.

[IpuMeHene aBTOMATUUECKUX CPeICTB OOHApYKEHHS I0XKAPOB SABISACTCH
OJAHMM M3 OCHOBHBIX YCJIOBMH oOecriedueHUst NOKapHOi  0e301acHOCTH B
MAlMHOCTPOEHUH, TaK KakK [03BOJISEeT OMOBECTUTh ACKYPHLIA IepcoHai O nox}ape u
MECTE €0 BOZHHUKHOBEHHUS.

Ha MaummHOCTPOHUTENbHBIX TMPEANPUATHAX COOTBETCTBYIOLMMH TIPHKA3AMH,
pacropsKeHHUAMH  WJIM  YKA3aHWSIMH  YCTAHABIMBACTCS  TOPSAIOK  NPOBEICHUS
POTHBOMOKAPHOIO HHCTPYKTAKA U 3aHSTHI 110 MOKAPHO-TEXHUYECKOMY MUHUMYMY
¢ paDOYUMH U CITYKALLMMHU.

[IporrBOnONKapHbIH MHCTPYKTAXK NPOBOAAT B JjBa drana. Ha nepsom srane
HHCTPYKTQK [POBOJMT HAYaJIbHUK MECTHOM TNOXAPHOH OXpaHbl, HWHCTPYKTOP
OKapHOH MPOMUIAKTHKK WM HadallbHUK Kapayna. Ha oObekrax, riae orcyTcTByer
npodeccHoHa bHas TokKapHask OXpaHa, HHCTPYKTAK MPOBOJUT HHKEHEDP N0 OXpaHe
ToyAa.

Pabouue u ciykalime, BHOBb [PHHATbIC HA paboTy, MOIYT ObITh JIONYUICHbI
Ha pabdOTy TOJILKO [OC/He TNPOXOKIAEHUS  NEPBHYHOTO  IMPOTHBOIOKAPHOIO
MHCTPYKTaKa.  TlepBUUHBIH  NPOTUBONOKAPHLIA ~ WHCTPYKTA)K  MPOBOJAAT 110
HanpapIeHHIO OTAela KaJipoB NPEANPUATHA, a JIHUO, NTPOU3BOJIMBIIEE HHCTPYKTAK,

aejiaeT 00 sTOM OTMETKY Ha HaripabBJICHHH MW 3allUCbhiBACT B KypHAl (baMHJ'IIv‘l}O,
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MHULMAIBL, M Jpyrue  JlaHHbie  paboTHHKA, NPOXOAMBIIEIO  HHCTPYKTAK M
npuHMMaeMoro Ha paboty. [TepBuynbiii MPOTHBOMNOKAPHBIH HHCTPYKTAK [POBOIAT B
WHIMBHAYAIBLHOM HIIM FPYTINOBOM nopsjike. HaualbHUK 1exa (yuacTka, MacTepcKo)
[IPOBOIUT MOBTOPHBIIl MHCTPYKTAK BHOBb [IPHHATOTO HEMOCPEACTBEHHO Ha MECTE €Io
Oyayilei padoThbi.

Bo Bpems npoBeJeHHs [OBTOPHOIO HHCTPYKTaka pabouero 3HAKOMAT ¢
OOUIMMH TIPABHIIAMH TIOKapHOI 6e30NacHOCTH JUl JJaHHOTO yHacTKa MPOH3BO/CTEA,
¢ NOKAPHOIT ONACHOCTHIO TEXHONIOTHYECKHX YCTaHOBOK.

Ha npeAnpusTHAX CO3AI0TCS Takike 100pOBOJIBHBIC MOKAPHBIC JAPYKHHbL
(JUTTJ1), 3aHmmMaronecs npeaynpesk/IcHUeM M0KapoB B 1eXax 1 Ha CBOUX pabounx
yyacTKaxX M UMEIoLiie Ha cilyuall noKapoB 60eBble pacteTbl, OCHALICHHbIC NOKapHOH
TEXHUKOM.

4.5 DnexkTpode301acHOCThb

CHOKHO TNpeCTaBuTh  (QYHKUHOHHPOBAHHE COBPEMEHHOIO  MPETIPHATH
moGoil OTpaciii HapOJHOro Xxo3sicrsa 0Oe3 snexTpocHadxkenus. Mcnoaszyemoe Ha
MPEATNPUSATHM  3NEKTPOOOOPY/IOBAHME,  CPEACTBA  Tepefain  HICKTPOIHCPIHH:
[IMHOMPOBO/IbI, Kabean, TNpoBOA; TPaHCHOPMATOPDLI, DICKTPOLIMTKH,  PO3ETKH,
BBLIKJIIOUATENM, TTMTAIOLIME JJICKTPOIHHHH TPY30MOABEMHBIX CPEACTB (kpaH-0asoK,
MOCTOBBIX KPaHOB M T.J1.) IPEICTABNAIOT CODON HCTOUHWKH NOBBIIICHHOTO BHUMAH 3.
Bee yro  Tpedyer  cobnoaeHne OnpeaesIeHHbIX npaBuJl TeXHUKH
31eKTPO0E30MAaCHOCTH PadOYHM NEPCOHATOM.

IeKTpobe30nacHocTb — 3TO CHCTEMa OPraHH3alHOHHbIX MEPOTNPUATHH M
cpecTB, OOECeMHBAIOIIMX 3aIUTY JIHOACH OT BPEAHOro M ONACHOIo BO3/CHCTBUS
MIEKTPHUECKOrO  TOKA, JJMEKTPHYECKOH YT,  DJICKTPOMArHUTHOTO — NOJs, ¢
CTATHYECKOI'O HJIeKTPUYECTRA.

JIeHcTBHE HIEKTPUYECKOTO TOKA HA XKUBYIO TKaHb HAHOCHT Pa3sHOCTOPOHHUH
W cBoeoOGpasublit  xapaktep. llpoxoss depes OpraHdsm  4ej10BeKa, SNCKTPOTOK
MPOM3BOMT TEPMUUECKOE, DJIEKTPOIUTHIECKOE, MEXaHHYECKoe H OHOJIOrHYECKOe
JICHCTBHSL.

)IIEKTPOTPABMBI  YCIOBHO PA3JelIAOT Ha ODIIME W MECTHBIC. K obumm
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OTHOCST HJICKTPHUECKHil yaap, IIPH KOTOPOM MpPOLECC BO3OYKICHHS Pa3IHUHBIX
IPYII MBIl MOKET IPUBECTH K CYJ0pPOraM, OCTAHOBKE JbIXaHMS H cepleHHOH
nestenbrocTH. OcTaHoBKa cepjaua cBsi3aHa ¢ GuUOpUILIsLMEH — XaOTHHECKHUM
COKpALIlEHHEM OT/C/IbHbIX BOJOKOH CEP/ACHHOH MbILILbI (pudpuna). K mectHbIM
TpaBMam OTHOCST OXKOTH, METAJUIM3ALHMIO KOKH, MEXaHHYCCKHEe MOBPEKACHUA,
ynektpoodTanbMui.  MeTaninsalus KOKH CBS3aHa C NPOHMKHOBECHHEM B HCC
MeBYalIMX 4acTULL METaija MpH ero pacIIaBiCHHH 110J1 BIMSHHCM 4allle BCCro
IIEKTPHUECKON JIYTH.

Mex0/1 OpakeH s 4eoBeKa HEKTPOTOKOM 3aBUCHT OT MHOTHX (akTopos:
CWJIbl TOKA M BPEMEHH €ro NPOXOXKJIeHHs Yepe3 OpraHu3M, XapakTepUCTHKH TOKa
(nepemMeHHbI WK NOCTOAHHBIN), IYTH TOKA B TeJle Ue/I0BEeKa, P NMePeMEHHOM TOKE
- OT 4aCTOTh! KoslebaHuH.

JIOTIYCTHMBIM CUMTAETCS TOK, IIPH KOTOPOM HEIOBEK MOKET CaMOCTOATE/ILHO
OCBOGOAUTBLCS OT MIEKTPHYEeCKOH 1enu. LEro BeiuyuHa 3aBHCHT OT CKOPOCTH
[POXO%/ICHUS TOKA Yepe3 TEIO 4eJIOBeKa: TPH UIHTEIbHOCTH 1eHCTBIA bosee 10¢c —
2 MA, npu 10 ¢ u menee — 6 MA. TOK, Npy KOTOPOM MOCTPANABIUMI HE MOXKET
CaAMOCTOSITELHO OTOPBATHLCS OT TOKOBEYIHUX HaCcTeH, HA3bIBACTCH HEOTITY CKAIOLIMM.

[ToBbilLIEHKE HNIEKTPOOE30IIACHOCTH B YCTAHOBKAX JIOCTUIACTCS IIPUMCHECHHEM
CHUCTEM 3allMTHOIO 3a3€MIICHMsl, 3aHYJCHHS, 3aUMTHOIO OTKAKOYEHHUA, APYrux
CPEJACTB M METOJOB  3alMTBl, B TOM 4MCIe 3HAKOB  OE30MacHOCTH
Mpelynpe/IMTebHbIX TUIaKaToB M HajAnuced. B cHeremMax MeCTHOTO OCBCLUCHHS, B
PYYHOM DJEKTPOGUIIMPOBAHHOM MHCTPYMEHTE M B HEKOTOPBIX APYIHX ClyHasX
MPUMEHSIOT HOHMKEHHOE HAlpsAKeHUe.

Ha yuacTke oxpaHa Tpy/aa M0 TeXHUKH 31eKTpobe30NacHOCTH Opranu3oBaHa
CreAyI0InUM odpasom:

- paboume OpraHbl NPOW3BOACTBEHHOTO 00OPY10BaHHs HMEIOT yCTPOHCTBA,
NPe0TBPALIAIONINE  BOZHUKHOBEHHE OIMACHOCTH TIPH  NOJHOM  MJIH  HaCTHYHOM
[peKpaleHHH TI0/IaY1 YHEPIHK, UCKIIOYAOIINE CAMOBKIIIOMEHHE NPUBOJIOB pabounx
OpraHoB IPH BOCCTAHOB/ICHWH MO1a4H YHEPIuu;

- 3neKTp0060pyn03aH ve,  HMEKlee  OTKpPbIThie  TOKOBCAYHIHUE HacTH,
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pasMeleHO BHYTPH HIKA(GOB ¢ 3aNUPAONIUMHU JIBEPUAMH U 3aKPLITO 3aLUTHEIMH
KOKYXaMH;

- METAUIMYECKHE YacTH 00OpY/J0BaHUs, KOTOPbIE MOFYT BCJIEICTBHE
TIOBPEIK/ICHHSA HM30J41UHN  OKA3aThCsA 110/l IEKTPUYECKHUM HAIpPSOKEHUEM  OITaCHOH
BEJIMUYMHBI, 3a3eMilcHbl. MeTaoobpabareiBatoliiee 000pyA0BaHHUE 3a3eMIICHO uYepes
METAIIOKOHCTPYKIHIO. ' py30nobeMHoe 1 TpaHCopTHOE 000pY/JI0BaHHe (KpaH-
Oajika, NPOMBILIICHHBIH POOOT, 00CIYKHUBAOLIMHA TEXHOJIOTHYECKOe 000pyI0BaHue)
COEJIMHEHbl C KOHTYPOM 3a3eMJIEHUs 4Yepe3 peNbCoBbIC TNYTH H METALIHYCCKHE
KOHCTPYKIIUH;

- KHOINKH aBapuiHOIO OTKJIIOYEHHS UMEIOT KPACHbIN IBET W YBEIWYEHBI M0
pa3Mepy B CPaBHEHMWH C JIPYTHMH KHOIIKaMU;

- Ha 000pY/J0BAHUH UMEIOTCS MPeyPeANTE/IbHbIC HAMTHCH: 3HAK HAJHYHSI

HalpsKCHWA W 3HAK 343CMIICHHMA.
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3AKJITOYEHHNE

B BKP Gbiin HCTIONB30BaHbI paHee MOJYUCHHblE 3HAHUS 1O BbiOOpY 0a3,
METOJIOB 00pabOTKH, 10 pacuéTy PekUMOB pPE3aHus W HOPM TEXHOJOTHHCCKOTO
BPEMEHH.

Pa3paGoTaHHblii  MaplIpyTHO-OLEPAIMOHHbIH  TEXHOIOIUUECKHH  npotece
COJIEP/KUT omepalti 1o o0paboTKe 3aroTOBKH € pacueTOM PEKMMOB  pE3aHud,
TeXHOJI0MHYecKoro BpeMenu. OnucaH BeCh PeKyIMi, U3MEPHTENIBHBIH HHCTPYMEHT H
HEOOXOUMBIE TTPUCITOCOOICHUS.

BbiJIH PACCMOTPEHBI BOIIPOCHI 0€30M1aCHOCTH 1 IKOJIOTHYHOCTH padoThI.

B pesyaprate pewaemblx B BKP  3ajgay copoekTHpoBaH - yHacTOK
MEXaHHYECKOH 00pabdoTKK JeTanu rpys.

IlpuMeHeHHe  CTAHKOB ¢ YHMCIOBBIM  IPOrPaMMHBIM  YIPABJICHHEM,
COBPEMEHHOTO  PEXKYIIEr0 HHCTPYMEHTA, YHMKAJIbHOH —OCHACTKH, [103BOJIHIO
CIIPOEKTHPOBAThL POIPECCHBHbINR TEXHOIOPHYCCKHI 1TPOLECC.

Mcnonb3oBaiieM MUHHUMAaILHOTO KollHdecTBa 00OpYy/0BaHHs JIOCTHTHYTA
KOMIAKTHASA [AHUPOBKA ydyacTKa. YIy4YileHbl YCIOBHS M OpraHH3almus Tpy/ia Ha
yuacTKe.

Jns Bemonnenuss BKP ucronb3oBankch Takue Nporpammbl Kak: Microsoft

Word, Microsoft Excel, Mathcad, Autocad, Solid Works.
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