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BBE/IEHME

Oxna u3 Hanbollee BaXHBIX 3a/1a4, CTOALUMX [I€pe/l HalluM OOIIECTBOM, 3a1aqa
MOBBIILEHHUA  HAYYHO-TEXHUYECKOrO0  ypoBHs,  olecriedeHuss  OBICTPOTO  pocTa
NPOU3BOJMTEIBHOCTH  TpyJa,  NOBbIIEHHWe  H(PQGEeKTUBHOCTH  OOLIECTBEHHOTO
IPOHU3BO/ICTRA.

MaltnocTpoeHue sBisieTcsl BaKHEHIIEH oTpaciblo npomblinieHHocT. Poct
NPOMBILIIEHHOCTH U HAPOJIHOIO XO34UCTBA, & TAKAKe TEMITbl NePEBOOPYKEHUA HX HOBOH
TEXHUKOHN B 3HAUUTEIILHON CTEIICHH 3aBUCAT OT YPOBHS Pa3BUTHSI MALIMHOCTPOEHHA.

Texuudeckuif nporpecc B MalIMHOCTPOCHHM XapaKTEPU3YETCH HE  TONbKO
yIy4lIeHUeM KOHCTPYKIIMM MalllHH, HO W HeNpepbIBHBIM COBEPLICHCTBOBAHUEM
TEXHOJIOTMH UX MPOU3BOACTBA. OT NPUHATOW TEXHOIOIMH [POU3BOJACTBA BO MHOIOM
3ABUCHUT HQIEKHOCTH paboOThl  BBITYCKAEMbIX MALIMH, @ TakKkKe OHKOHOMHMKaA MX
IKCIUTyaTally.

CoBepleHCTBOBAHHE TEXHOJIOIMH MalHHOCTPOEHUS onpejeseres
MOTPeOHOCTAMM  NPOU3BOJACTBA HEOOXOAMMbIX 00HIecTBY Mauinmi. Pasputne HOBBIX
MPOIPECCHBHBIX TEXHOIOIMYECKHX METOI0B CIOCOGCTBYET KOHCTPYMpoBaHHio Oosee
COBEPILIEHHBIX MALIMH, CHUKEHHIO UX ceOeCTOMMOCTH M YMEHBILIEHUFO 3aTPaT Tpy/a Ha
MX U3rOTOBIICHHE.

OaHOM W3 IAaBHBIX 3a7a4 TEXHOIOIHH MAlIMHOCTPOSHUS SBISCTCS M3yudeHHE
3aKOHOMEPHOCTEH TIPOTEKaAHUs TEXHOJIOIHYECKHX MPOLECCOB U BBISBICHHE [TAPAMETPOB.
BO3/IEHCTBYs HA KOTOPbIE MOKHO MHTEHCH(UIIHPOBATH MPOU3BOACTBO H MOBLICHTEL €0
TOUHOCTB.  3HAHWE HTHX  3aKOHOMEPHOCTEeH  sAB/SAETCS  OCHOBHBIM  YCIIOBHEM
PALMOHATBHOTO TPOEKTHPOBAHHSI TEXHOIOrMYECKUX npoieccos. Jluib Ha Oase dTHX
3aKOHOMEPHOCTEN MOKET peliaThesi 3a/1a4a aBTOMATH3allii NPOU3BOACTBA. B Kai10M
KOHKPETHOM Clly4yae MNPUHATBHIA BapuaHT aBTOMATH3alMM JIOJKEH [OATBEPAKAATHCSA
TOYHBIMHM TEXHOJOTHYECKUMH PACYETaAMMU.

ajadeidl  JaHHOIO JIMIUIOMHOW padoTsl SABISETCH NPOSKTHUPOBAHUC HOBOI'O
TeXHOJIOTMHECKOTO Mpollecca MeXaHH4YecKoi o6paboTKu.

CrpoeKTHPOBAB HOBBIH TEXHOJOTHYECKHH MPOLECC Mbl 3aMCHHIM  TOKApHLIC —
FHIPOKOITMPOBAJIBHbBIE TOJTYaBTOMATBl  HA TOKApHBIH C YITy craHok 16A20M3 u
BePTHKAIHHO CBEPJIMJIbHBIE CTAHKH HA BEPTHKANBHO ceepinunbhblii ¢ YITY cranok
2P135d2, kotopeiii obecniednBaeT DoJiee BHICOKOE KadeCTBO H rMOKOCTH NPOU3BOICTBA.

Yro NpUBEJIO K YMEHBILICHHIO KOJIH4YeCTBa CTAHKOB.
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| TEXHOJIOTMYECKUIA PA3JIE]T

Ban BxoauT B paznarounyro kopobky. Pazjarounoli kopoOka - 310 pacnpeicnerme
B OIIpe/Ie/IEHHON NPONOPLMH MOTOKA MOLLIHOCTH OT JIBUrATElIsi MEXK/lYy BEAYUIMMU OCHMH
ABTOMOOMJIA: K CPEHEMY U 3aJHEMY BEAYILUMM MOCTaM, K IepeHeMy BeAyLIEMY MOCTY.
Ban npoMexyTOUYHBIH pa3garodHol KOpOOKM  CHYKHT ANl [OHWKEHHs T10TOKa
MOUIHOCTH.

Ban wsroraBnuBaercs w3 Marepuana Cranps  18XI'T T'OCT4543-71 -
KOHCTPYKLUHOHHAs JiernpoBadHas craib, 0,18% yraeposa, no 1% Xpoma., mapranua u
TuTana. Jannas craib HIHPOKO HCIOIb3YETCs B MPOMBIINIEHHOCTH Ojaroaps cBOUM
CBOMCTBAM M XHMHYECKOMY COCTaBy. XpOM B COCTABE YBCIMYMBAET TBEPJIOCTh, & TAKKC
NOBbILLIAET KOPPO3HHHOCTOMKOCTD. Mapraner obecrieunBaet MPOYHOCTD,
U3HOCOCTOHWKOCTD, BBICOKYIO TIPOKAJIMBAEMOCTh CTAIH, KPOME TOI'0, NPUCYTCTBHE STOFO
3J€MEHTa B COCTaBe, MpWAAeT MeTauly OOJblIoe YMpOUHEHHE TpH [11aCTHHECKON
nepOpMalMKM M COMPOTHBICHHE yiaapHOMy H3Hocy. Turan B cocraBe HeoOXOAMM 11
obecrieueHus BbICOKOH TBEPOCTH.

Ban wumeer wecth crymneHeit. Ha cryneHd ¢ 1wiMuamMy  yCTaHaBIMBalOTCH
iecTepHH Beicileil W Hu3len nepeaadn. Tpu CTyneHH HIHQYIOTCH NOA HOALHITHAKK,

Jlist YCTAHOBKM Ha BATy 3y04aThiX KOJIeCa HA CTYIIEHSX BBITOIHSIETCS LIMOHOUHBIA 11a3.

TexHOIOrHUeCKUH KOHTPOJIb YepTeKa.

Kuu:—(“-,'-“_jl (1.1)
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Jletasn Bas IPOMEKYTOUHBIN pa31aTOuHOH KOPOOKH TEXHOIOTHYEH.
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1.1 AHanus cylecTBYOLICrO TEXHOJOTHYECKOT O Mporecca

[Ipu cocTapiaenuu nnana oOpaboTku ciejyeT coOII0IaTh CASAYIOLIUE TPaBUiIa:

1. Tepmoobpaborka aeraneil (3akanka, OTITYCK) TPOU3BOAUTCS Mepe 1 HUCTOBBIMH
OINepallUsIMH.

2. ['pybast onepanusi no/KHA Npe/lecTBOBaTh O01ee TOYHOR, T.K. IIPH NEPBbIX
onepanmsx cHUMaeTcst 00JIblle CI0H MeTallia (YCTPaHsioTes Ae(heKThbl ).

3. Oraenounble  Oriepalliyl  clieJlyeT  OTHOCHTL K KOHILY  (YMEHbLIIAC sl
BO3MOKHOCTb [OBPEK/ICHUS TNPH TPAHCIIOPTHPOBKE M KopoOleHHe npu 00padoTKe
JIPYTUX MTOBEPXHOCTEH ).

4. Oriepaliyiu, Ipyu KOTOPBIX 0XKHUIAETCH MOBbIEHHBIN OpakK, CJ¢/1lyeT BbINOIHATD
KaK MOJKHO paHblie.

5. B nepsyio odepenb BBITOIHIIOT ONEPAIMK, IIPH  KOTOPBIX CHHXKae1Cs
KECTKOCTD JIETAITH.

0. KoHTposibHbIE ONepalny TUIAHUPYIOTCA [Iepel ONepalHsMi BbIMOTHACMLIMM
JAPYFHMH  lexaMi  (TepMHYCCKHe, TalbBaHHUECKHE M T.L), [epeil TPYJLOCMKUMH i
OTBETCTBEHHBIMH ONEPALHSIMH, [10C]Ie OKOHUAHUS 00pabOTKH.

1o cyulecTByroIeMy TEXHOJIOMMYECKOMY poLecey:

[ TepmooOpaboTKa TPOM3BOAMTCS Tepejl onepanusaMu HITHGOBaHNS, T.K. JTa
oreparms SBISIIOTCA YUCTOBOM.

2. W3 oT1e1049HBIX onepalnii npuMenseTcst Lum(oBanue, KOTOpoe HPOBOAATCS B
KOHIIE TEXHOJOTHYECKOro npoiecca.

3. [To TexHONOrHYECKOMY Mpoleccy IpeaycMarpuBaetes 2 KOHTPOJILHLIN
orepauuu:  Hepejl  TPYAOeMKOH M J0poroctosiieH omnepalmen  —  nepel
TepMo06PabOTKOM, U 10CIe OKOHYaHUs 0OPabOTKH.

Jletasu WM3rOTOBNEHBI M3 JIErMPOBAHHOH CTAlH 18XI'T. Jlaunwlii marepuan He
OTHOCHTCS K rpynrne TpyaHooOpabarsiBaeMbIX, HO MOCHE TepMOo0OPabOTKH BOZMOKHO
KOpOOIIEHUE JEeTATH.

CBCpJ’IeHI/Ie OTBEPCTHUs B CINIOUIHOM MeTajlJIe IMTOKOBKHW BblI3bIBaeT TAKHE TPYIHOCTH,

Kak H3HOC HHCTPYMEHTa, TpyAHoCTh nojaun COZ, cmelienue och 0TBEpeTi.

Nuem
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ObpaboTka HapyKHBIX [MOBEPXHOCTEH He obecreunBaeT BBICOKON TOYHOCTH.

[TosToMy nociie HapyKHOTro TOYEHUS HEOOXOAUMO HITH(OBaHKE.

CojaepixaHue TEXHOJOTHYECKOTO Mpolecca MexaHnueckoi obpaborku saia

NPOMEKYTOYHOIO pa3aTOuHOH KopoOKH

oTpakeHo B Tabmuie [.1

Tabnuua 1.1 — CoaepkaHue JEHCTBYIOIWIETO TeXMpolecca

Ilel:;ICTBy}OLLI,eF() B HacCTOAllCe BpPemMHA

Howmep, Ha3panue
onepanmu,
npUMeHsiemMoe
obopyjloBaHue,
COJlepyKaHue onepaiuu

OnepalMOHHBINA DCKH3

005 dpesepHo -

LEHTPOBAJILHAs

[ ®DpeszepoBath TOPLLI
Bajla OJHOBPEMEHHO,
BbIAEPIKHBast pasmepsl 1,
2 LlenTposars [Ba TOpLa
O/IHOBPEMEHHO,
BbIJICP/KHBASE pa3Mephbl 3 -
6

_«_'R:&O

Rt

A HEET

010 Tokapno —

KONUPOBaJIbHAs

| [IpoaonbHbIH CyNIOpT
TouuTh Hapy/KHBIE
MOBEPXHOCTH JIETAIH,
BbIJICPKHBAs pa3sMephbl
[-9

2 TlonepedHsld cynnopt
TounTh KaHABKY U
MoApe3aTh TOPeLL,
BBIJICPKHBas pa3Mepbl
10-15

Nepexod 1

lModnuce

Ham. | flucm

Ne dorym.

Hama
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[Iponomxenune tabaunel 1.1

Nepexod 2

2805 ) . - @

Wam. | flucm Ne dokym. MNoonucs | Jama

Ble:1 i
() * > g |
ROS* ._
1o ® |
A *” e ‘
@ ,_..”...3
015 Tokapno — o |
KOIMUPOBaJIbHAS @ t; -
I Ilpoaosnbubiii cynnopr L‘Jfl
Touutn HApYKHbIE —‘ _ !
NIOBEPXHOCTH, I
boepwupas pasvepst - |
1O
2 Ilonepeunslii cynmnopt
TouuTe KaHaBKy U
nojipesarhb Topell,
BBIICP/KHBAs pa3MepBI e 0~
[1-18 |
4
B
ROS' /0 e
@. ) ! |
! e ® |
fluem
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[Iponosxenne Tabauup 1.1

r
020 BeprukanbHo-
CBepJIHJIbHAS
I CBepnuTs 1Ba
OTBEPCTHUS
HOCNIEJ0BATE/ILHO,
BbIJIEPKUBAs pa3Mepsl
1-2: 4.5
2 3eHKoBaThH JiBa
OTBEPCTHUS
10CJIe10BaTeNbHO,
BbIJIep/KHBast pazMep 3

025 BeprukaibHo-
CBEPJIMITLHAS

Hapesatsb pesndy B 2*-
OTBEPCTHSIX
MoCJIe0BaTENBHO,
BbIJAEPIKHBAs pazMepsl 2-4

030 [InuuedpezepHas
(DpezepoBarh LKL,
Bbl/IepyKHBast pa3Mepsbl |-
5

J

[ -7 {TepaH
L @ ...... ./'&ﬂs’ﬂui ' /\1(\

Ham. | Slucm Ne dokym. lodnuck

Lama
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Ilponomxkenue tadunmer 1.1

035 [Nopu3oHTAILHO -
(hpezepuasDpesepoBarth
10¢J1€/10BaTENIHHO

- KAHABKHM Y HOXKKH 1ML,
BblJICpKUBas pamepsl | -4

040 BonTtopesnast

1. HapesaTs pe3bdy ¢
OJHOM

CTOPOHbI BaJa,
BbI/ICPKUBAsH pa3zMepsl
[,2

2. Hape3sats pe3ndy ¢
JAPYTrO# CTOPOHbI Bajla,
BBIJIEPAUBAS pa3Mepbl

1.2

@ soox o, Moaied npogune
P23

e HR2A5-4g

045 [TpombiBKa

050 O61yBKa

Nucm

Mam. | flucm Ne dokym. IModnuce

Hama
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ITpoaoskenue Tabnuier 1.1

055 INopuzoHTalbLHO -
(bpesepHas

Ycranos A
Dpeseposarts
LITTOHOYHBIN 1Ma3 co
CTOPOHbI pe3bOOBBIX
OTBEPCTHH, BbIICPAKHUBAsS
pa3mepbl 1-3

Ycrano b

DpesepoBarth
LITIOHOYHbIH Ma3 ¢ ABYX
CTOPOH
MOCJIe10BATENbHO,
BblJIEP/KHBAsl pa3Mepsl | -
3

B> s
! £ ;
____________ : A
o JE - X N ’
Al A
.

060 CrnecapHast

065 TIlpombiBka

070 O0nyBKa

1075 Kontpois

5000 Tepmuyeckas
obpadoTka

085 CnecapHast

090

Kpyriouudopaibias
[TInudosats
MOBEPXHOCThH ILIEHKH,
BbIJIepAKUBasi pasmepbl |-

-
3

O osomn Dlam o (7)

= O
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[lpoaonxenue tadbanuer 1.1

095
KpyrinoumnudopanbHas
[HInndosars
[MOBEPXHOCTD LLIEHKH ¢
JIPYTOH CTOPOHBI,
BBbIJIEPKUBAs pa3Mepsl -

-

)

100

KpyraouumdosanbHas
[Immdosars
MOBEPXHOCTH LIEHKH,
BbIZIEPIKMBas pazMeps! -
6

105

[InuneunudosaibHast
[Hnudosath GoKOBBIE
MOBEPXHOCTH LLJIHIL,
BblJIepKHUBas pasMepsl |-
6

110
HinuuenummdopanbHas
HInndposars 1HO HLIHLL,
BLLIEPIKUBAS pasMepsl 1-0

Ham. | Jlucm Modnuck

Ne dokym.

fama
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IIpoxonxenue Tabnuupl 1.1

115 CnecapHas
' 120 Crecaprast

125 TIpomeiBKa
130 O6ayska

135 Konrposn |
140 MapxkupoBaHue -

[.2 Beibop u obocHOBaHHE MeTO1a IMOJYUYEeHUS 3ar0TOBKHU

Cnoco® monydeHHs 3aroTOBKM OMNpeleNseTcss THIOM [POU3BOACTBA M
MarepHagoM JeTald M olecrneuyrBaeT ONTUMAalbHBIA TEXHOJIOIHYECKHI Mpolece
MexaHHu4deckod obpaboTku.

[TockoabKy NHPOM3BOJACTBO CepUitHOE, TO Jls Balla B Ka4eCTBE 3al0TOBKH
npejaraercs NOKOBKa, nojydyaeMas B 3aKPBITHIX LITamax.

IIITamMrioBKka B 3aKpbITBIX LITAMOax — [POLECC, MPH KOTOPOM 3aroToBKa
nedopMHpyeTCsi, HAXOSCh B MOJIOCTH OJTHOH 4acTH ILITaMIa, B KOTOPYHO BXO/IMT, Kak B
HANPaBSIONLYIO, Apyras ero 4dactb. [Ipn 3toM ramn He obecrnedynBact cBOOOIHOTO
ylaleHuss TOKOBKM M3  pyubs. Jlist yjajleHHs TOKOBKH — HMCIOMb3ytOTCs 1100
soiTankuparenau (Ha KIIHIT), nuGo wacth mramna, B KOTOPOH PACNoONOKEHa MOAOCTh.
BLITIOMIHACTCS  PasbeMHOM, cocrosiiedd 13 AByx mnojosun (na I'KM). lpaktuuecin
HEKOTOpPas 4acTh METAJIA 3aTE€KAET B 3a30Pbl MEKIY Pa3beMHBIMH HaCTIMH 3aKPBLITOTO
[TamMna, oopasys He3HAYMTEIBHBIN 3ayceHell, 00bheM KOTOPOIro 3aBUCHT OT KoJebaHuH
00BEeMa 3aroToOBOK BCIIEACTBHE HETOYHOCTH U3TOTOBICHUS.

3akpbiTast UITAaMIIOBKa Oosiee pallMOHAIBHA, Y€M OTKpbITas. Tak Kak IipH He i
BO3MOsKEH TOJTBKO HETIPelyCMaTpHBaeMbli 1 HEDONBIIOH BEIMUMHBL 32y CCHELL, Ka9eCTBO
HoKOBOK Ooree Bhicokoe. He Tpebyercs ciielManbHOTO 00OpyA0BaHUs Uls 00pe3KH
00105, 3aKpbiTbie LITAMIIBI MeHee TpeboBaTeIbHbl K (aCOHHPOBAHUIO  3arOTOBOK.

OJIHAKO, KAk W B OTKPBIThIX grraMnax  JaoJIHO OblTL 0DeceyeHo LUCHTPHUPOBAHHC

3aroTOBOK.

fluem
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OCHOBHOH  HEIOCTATOK  CMocoda  MITAMIOBKM B 3aKPBITBIX LITAMIAX COCTOMT B
HEYHUBEPCAIBHOCTH M OIPAHHYEHHOCTH PAUMOHAIbHBIX (DOPM LUITAMIYEMbIX [TOKOBOK.
3aroTOBKM  JI0/KHBI  ObITh  TOYHBIMH 110 00BEMY, uTO TpeOyeT HCHOIL30BAN S
CIELMANBHOTO 000PY/I0BAHUS TSI OTPE3KH 3ar0TOBOK. MeHbILHi 00bEM 3aroToBOK, UYem
TPeOYIOIMACS, TPUBOIUT K HE3AIIOIHEHHIO YIVIOB IITAMIIOB U OPaKy MOKOBOK, bosbiunii
00beM 3arOTOBKH M3-3a OTCYTCTBHS BO3MOKHOCTH (PMKCHPOBATH MOMEHT 3anosiHeHHs
MOJOCTH (KOHEW MITAMIOOBKHM) TPHUBOAMT K PACIoOpY IITAMIA, YTO OTPULATENBHO
CKa3bIBAETCA Ha €ro JIOJrOBCYHOCTH.

1.3 PazpaboTka npoeKTHOrO BapnaHTa

Ilp n3menenun Tex. npouecca Hal0 CTPEMMTBCS K YKPYIHEHHIO onepauuid. /lis
JIAHHOrO THIA [POM3BOJCTBA [JIABHOE KAayeCTBO, a HE KOJHYECTBO BBINYCKAEMON
MPOAYKIMH.

[Ipenaraio:

[ToMeHsITh TOKapHBIE — THAPOKONMPOBATBLHBIC [TOJIyaBTOMAThI Ha ToKapHblii ¢ YITY
ctaHok 16A20M3 ¥ BepTHKAIBHO CBEPIIMIIBHBIC CTAHKH Ha BEPTHKAILHO CBEPJIHIbLHBIN C

YITY cravok 2P135d2, koropbiii oGecneunBaer 0ojiee BbICOKOE KAa4eCTBO H MMOKOCTh

INMPOH3BOJICTBA.

1.4 PazpaboTka MapLIpyTHOTO TEXHOJOIHYECKOro rnpouecca

HazHauyeHne J0MyCKOB 110 NMPHIOKEHHIO HA 3arOTOBUTEIBHYHO ONEPalio POH3BOIHTCs
o tabaunue 2 [ 1, ¢.9], He coocHocteit no tabnuue 15 [1, ¢.15].

HasnaueHue KBalMTETOB HA KA1yt OTMEpPaIfio IPOM3BOJIUTCA 110 MPUIOKEHHIO |
[2. ¢.55], TOMYCKOB 10 NPUIIOKEHHUIO 3 [2, ¢.02], He COOCHOCTEN M Napallle]bHOCTEH 1o
npunoxkennto 4 /2, ¢.63/.

000 3aroroBuTebHas

flucm
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Pucynox 1.4.16 — Dcku3 nimieyimosaibHas onepayn

Ty'"'=0,03

© 8"4'"< 0,01
105 Cnecapnas
110 CnecapHas
115 IlpomblBKa
120 O6ayBKa

25 KoHTpouib

[ 30 MapkupoBaHue

1.5 PacueT npuIyCKOB, OMEPaLHOHHBIX Pa3sMEPOB U Pa3MepoB 3ar0TOBKH

1.5.1 PacueTr nMHEHHBIX ITPUITYCKOB

W] — _}Kom(z) +A005_E010(1) + ﬂOlO(l);
Tw] = T}Kom(z) + TAoos + TElJl(J(l) + Tﬂomm);
T[/g] >0,1 4+0,180+ 0,12+ 0,1;

T[,H] > 0,53 ;
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[E] = —KO10(2) 4 4005.
T(r) 2 Tooro + T go0s:

Tis = 0,13 + 0,180

I =2 0,315

(5] = BO15(1) 4 p015(1) _ p015(2),

Tig) 2 Tyorscn + Trowsay + Trois))
T\ = 0,12 40,185 + 0,185;

Ty 2 0,49;

1B] = BO1S(1) 4 po1s(1) _ F°15(2);
Tip) = Tyorscny + Trowscy + Troisca;
Tip = 0,140,185+ 0,185

Tip 20,74

Zflw(m) — [O15(1) _ F015(2);

“11

“10

[,010(3)]
-Zg

[,010(1)]
‘213

12
[Z{)}})S ] — _A005 + }[{005 + EOOO;
[2?505] — A0D0_E000 _ 3005,

Z;JZIO(Z) _ _}Kmo(z) +A005 _EOIO(I);

2010(1)' _ E010(1) _Aoos +}K°05;

ZOIO(BJ' _ ['000 _ 3005 | 3c010(2) _ [015(1).
'2010(3)' — 000 — 3005 4 3K010(2) _ 015(1) _ go15(1).

— +3000 o }KOOS + )KOID(Z) _ F010(3) o 5015(1).

— _ﬂOlO(l) 4+ p010(1) _ 4005 | 005 4 J1000.
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23115(2) - =50+50=100Mkm = 0,1MMm;

- Imin

701 2250 4+ 240 = 490 Mxkm = 0,49Mm:
s Imin

70 2250 4 240 = 490 MkM = 0,49Mm;
L Imin

Z25W| = 250 + 240 = 490 MkM = 0,49MM:
- “Smiin

Z21°@ | 50 450 = 100 Mk = 0,1MM:

- Smin

r _

Z0W = 250 + 240 = 490 MkM = 0,49MM:
L dmin

70100 = 250 + 240 = 490 MkM = 0,49Mm:
- 4miin

(2995 ], 0 = 250 + 240 = 490 MM = 0,49MM;
[202%] =250 + 240 = 490 Mkm = 0,49mm;
min

010(04)
[Z = [010(3) | _ [010(4)

11 max>

min

_ 015(2
po1s(y = po15(2) oy [Zu )

El

[
row. =200+ 0,1 = 200,1;
PO o =T o+ Tross
porsty o =200,14 0,185 = 200,285;

[0t = 200,285_¢ 185

207 =z ®]  sx
max min
[27°7] = 0,140,185 +0,185 = 047;
max
[Elmax = _H{Olo(z)min +A005max;

}KOIO(Z)min - AOUSmax — [Elmax:
Ko02) =341 — 60,87 = 280,13;
H{010(2)max — }[{010(2)”’”_.n + T2
Ko0(2) = 280,13 40,13 = 280,26
HKOL0(2) = 280,26 _¢ 13
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010(2
[Z 10(2) = —KO102) +A005min _ p010(1)

min

S —}K010(2)max+A005 _ [2010(2)]

max -

£010(1)

r

min
O = —280,26 +341 = 0,1 = 60,64 ;

010(1
FO10(D) . p010()

min ax — Tgoron);

EO000 = 60,64 — 0,12=60.52;
ET = 60,64 1,

[,,010(2) ] 010(2

25" =z +ET

zfz“’(z) ~0,1+0,13 40,180 + 0,12 = 0,53;
- Smax

[,,010(1)] B

_le Ymin EOIO(I)min - Aoosmax + K% i

KOOS = _EOIO(I)mEn +A005max + [Zleﬂ(l)]m. ;
11

KOS, = —60,52 4 341 + 0,49 = 280,97,
}Koosmax — }{{oosmin + Tyo0s;
K0S . =280,97 + 0,21 = 281,18;

MKO0S = 281,18_¢ 44

20 =z,""] 4T
max

min
[z““’(”] — 0,49 + 0,12 + 0,180 + 0,21 = 1;
max
[Z?}}}S ]min = _Aoosmax + }Koosmin + EOOOmm

EOOOmin = A005max - }Koosmin + [Z?ES ]min;
EOOOmin = 341 — 280,97 + 0,49 = 60,52 ;

EO00 = 60,52 +2,5 = 63,02;
E000 = 63,0255

12995 Jpax = (2987 Jmin + 20
(2995 e = 0,49+ 0,180 + 0,21 + 2,5 = 3,38;
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005 — A0DO 000
[215 ] =A min_E max }KOOS

min max:

Aooomin — Eooomax + }Koosmax + [Zfé)S]min;
AP0 = 63,02 4 281,18 4+ 0,49 = 344,69;
A000 = A000 4 T, 000;
A%00 = 344,69+ 4 = 348,69;

A%90 =348,69_,

005

15 - [23505

[202°]  =049+25+021+2=42;

[ min T2
[B]min — BOlS(l)mm + FOlS(l)min _ FOIS(Z)max;
5015(1)mm - _ro15(1)min + F0015(2)max + [Blyin
Bots(M. . = 58,63 —200,1 + 200 = 58,53;
5015(1)max — BOIS(l)min + T5015(1);
potsl . =5853+ 0,12 = 58,65;

B0 = 58,65_4 12.
[B]min — ]3()15(1)%,]’1 + FOIS(l)min _ rOlS(Z)max
8015(1)mm — _[‘015(1)mm + F015(2)max + [B]mm;

po1sn .= —200,1 + 200 + 37,63 = 37,53;

mn
BO15(L) = BOIS(L o+ Thors ;
BO1S(D =137,53+0,1 =37,63;
8015(1) — 37,63_011

015 )
[le (1) - oo . _ KOS+ Ko Fo15(1)max :
min
015(1)

010 015(1 .
I-‘('Hmmin - >KOOS;fm;wc — K (Z)min + o1 )max + [le min

pooo . =1281,18 — 280,13 + 200,285 + 0,49 = 201,825;
%0 e = T min + Trooe
pooo . =201,825+ 3,2 = 205,025;

[000 = 205,025_5,
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R I G WL

[2'13115(1)] =049 +3,2+0214013+0,185 =421,
max 1]
015(1) B
[Z o= Mooomin _ }Koosmax + }Kom(z)min _ Fms(l)max _ 8015(1)max

MOOO = K005 — Ko@) 4 poisay o4 BOIS(L [2015(1 ] ;

min
yooo . =281,18 — 280,13 + 200,285 + 37,63 + 0,49 = 239,455,

11000 — {000

max min T THOOO;

MO00 = 239455 + 3,2 = 242,655;
MO00 = 242,655 5,

[ 7015(1)] _ [7o15(1) _

! 10 Jmax [ 10 ]min +ET:

Z050) 20494324021 +013+0,185+0,1 =431,

- AMax

[,,015(1)] -

Zg | — 3000min . }KOOSmax + }K010(2)m1’n . FDlS(l)max . E{JlS(ljmax;

000 . 015 1
3000 . — HKOOS H{010(z)mm 4 oIS BO1S( 4 [ ( )]

mm

3000 . =281,18 — 280,13 + 200,285 + 58,65 + 0,49 = 260,475;

3000 — 3000

max min + TBUUO;

3000 =260,475+ 3,6 = 264,075;
3000 = 264,075_3¢

2015(1) 015(1) + 3T

[ ] [ ]min Z '

[015(”] — 049 +3,6+021+0,13+0,185+0,12=473;
[ﬂ]min = "}KOIO(Z)max + Aoosmin-Eom(l)max + raom(l)min;
ﬂo1o(1)min — }Kom(z)max _ Aoosmm+E010(1)max + [ﬂ]mm :

0 B _ .
)101 (1)m£n = 280,26 — 340 + 60,64 + 39,19 = 40,09;
ﬂmommax — gOlO(l)mm + T oro);

g B _ :
il 10(1)max = 40,09 + 0,1 = 40,19;

fluem
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ﬂow(l) =40,19_g,

010(1) -
[Z = _ﬂomu)max 4 EOIO(D) A0S 4 gK005 4+ JICCON
0
ﬂooo _ ﬂOlO(l) - EO10(1) . ADOS _KO0S [201 (1) ]min;
J000 = 40,19 — 60,52 + 341 — 280,97 + 0,49 = 40,19;

ﬂooomax - 'ﬂooomin + T oo
000 — — .
A = 40,19 + 2,5 = 42,69 ;
J1000 = 42,69 _, 5

[2010(1)] + E T

min

[2010(1)

max

[Zﬂwm] =049+ 0,1+0,12+0,18+0,21+2,5=36;
max

13

1.5.2 PacyeT auameTpalbHbIX JIOITYCKOB

[7100] = —[1100 — (4100 8005) (8005, 4025 4 [1025:
[2090] = —p0%0 — (2090 8005y — (8005, 2010(1)y 4 pot0();
[7085] = —K085 — (7085 8005) — (8005, 7010(3)) 4 K010(3),
[7080] = —M080 — (5080 g005) _ (8005, 5010(3)) 4 MO10G3),

[Z;)lS(l)] — _015(1) (7015(1), 8005) _ (8005, 7000y 4 K000,
015(1) | _ 5 05Y) _ Q005 (000 000,
[Ze ] _ _Jjo1s(D) (601 (1 go ) (8005, 6000 4+ J1°00;

[,,015(1) 0 005 000 000.
LZS ] _MO15(D) (5015(1),80 5)—(8 | 5000y 4 V00O,

LZ;JIG('I)] — _o1001) _ (1010(1)J 8005) _ (8005, 1000 4 000.

[,,010(1 5 005 ~»000 000,
_Zz ( )] — _po1o(1) _ (2010(1)} goo )_ (8905,2°99) + P77

_2310(1)] — _O0101) _ (3010(1)’ 8005) — (895, 3000y 4 (3000,

flucm
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(2299 ,0in = 5+ 5 = 10MkM = 0,01 MMm;
(2999 in = 5+ 5 = 10MkM = 0,01 MMm;
[298%],in = 5+ 5 = 10MkM = 0,01 MM;
(2989, i = 54+ 5 = 10MkM = 0,01 Mm;

Z2PI =240 + 250 = 490mkm = 0,49 Mm;
- Amin

Z0W] =240 + 250 = 490MKM = 0,49 MM;
- 4mm

205 = 240 + 250 = 490MKm = 0,49 MM;
- SAmin

701°] = 240 + 250 = 490MKM = 0,49 My;
- dman

7010) = 240 + 250 = 490MKkmM = 0,49 MM;
- dmin

701°0] = 240 + 250 = 490MkM = 0,49 M
- Smin

[Zioo]min — _H100max _ (4100, 8005)max _ (8005r4025)max + Hozsmin;

nOZSmin = nloomax + (4100:8005)?’?’1&1’ + (8005' 4025)71’10.1 + [Zioo]min;
1025 . =28,015+0,01+0,2+001 = 28235
201925, ., = 56,47;
21025, = 211925 0 + Topozs,
21025, . = 56,47 + 0,12 = 56,59;
2“025 = 56,59_0]12
[Zioo]max = [Zioo]min + Z T;
[Z299]0x = 0,01+ 0,03+ 0,01 +0,2+0,12 =037

[Zggo]min = 'Pogomax - (2090; 8005)max - (8005: 2010(1))max + Pmo(l)min;

4+ (2090’ 8005)max + (8005, 2010(1))max + [2390]mm;

01001 _ pOao
P ( )min =P max

poio(n . =2501+0,01+0,1+0,01=2513;
ppo1on) .= 50,26;

ppoton) = 2pO10) L+ T,poro;
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2p0tot o =50,26 + 0,12 = 50,38;
2P0 =50,38_4 1,
125" max = 123 bnin + 2T
(299 ax = 0,01+ 0,025+ 0,01 + 0,1 +0,12 = 0,265;
[2985]m£n — _K085max _ (7085’ 8005)max _ (8005, 7015(1))max + KOls(l)min;
Kms(l)min — Kogsmax + (7085’ 8005)max + (8005, 7015(1))max + [Zggs]min;
KoL =18,5+0,01+0,1+4 0,01 =18,62;
2KO1SD L = 37,24
2K015(1)max — 2K015(1)min + T2K015(1);
2K = 37,24+ 0,1 = 37,34
2K = 37,34,
129% | max = [25% Lmin + 2T
[2995], e = 0,01+ 0,025+ 0,01+ 0,1 40,1 =0,245;
[Zggo]min — __MOBDmax _ (5080} 8005)max _ (8005, 5015(1))max + MOlS(l)min:
+ (5980,8005) .+ (8905, §O1S(LYy o+ [2259) ins
MOIS(D = 2501+0,01+0,1+0,01=2513;
MOl = 50,26;

2M015(1)max = 2M015(1)ﬂm1 + T2M010(3);

015(1 — n080
M )min =M max

PMOIS(L = 50,26 + 0,12 = 50,38;

2MP15(1) = 50,38_ 5,
[Zggo]max = [ ggo]min + 2T,
[2989) 0y = 0,01 + 0,025+ 0,01+ 0,1+ 0,12 = 0,265;

e I M G

min
_ 5 005 005 ~000 015(1} .
Kooomin - KOls(l)max + (701 (1)’ 8 )max * (8 7 )max + [27 ]min’

K000 . =18,67 + 0,1+ 0,6 +0,49 = 19,86;
2KO00 = 39,72;

2K000 = 2K i + Togooo
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000
2 K max

=39,72+ 2,5 = 42,22,
2K000 = 4222_,

] 015(1)] [ 015(1)] YT

max min ’
Zy¥ ] =0494+0140,1+06+25=379
- max
[ ,015(1) — _MO015(1 _ 5(1
Z ]mm Mot (501 ( )’BOOS)max — (8005 5000y + Moo .
Mooomm — M015(1)max + (5015(1), 8005)max + (8005, 5000)max [ 015(1)]mm
MO00 . =2519+4 0,1+ 0,6+ 0,49 = 26,38;
2M000 = 52,76;
2MO00 e = 2MO00 o+ Ty 0005
2M000 . =52,76 + 2,5 = 55,26;

2MO00 = 5526_,5
‘2015(1) 7915(1) ST
L 5 [ ]mm '
Lz;’“’“) =049+ 0,12+ 0,1+ 0,6 + 2,5 = 381;
Jmax
[, 015(1)]
_Zs | —Jlos (6015(”, 8005) — (8005 000Y o+ Jiooo
5

Jlooo = Jlois 4 (6015(1), 8005)m +(8%05,6000) o+ [ZOI (1)]min;
Jleoo . =20,99+0,1+0,6+049 =2218;
2J1000 . = 44,37,
21000 = 271000 4 T4 000

Zﬂﬂoomax = 44,37 + 2,5 = 46,87;
2J1000 = 46,87 _, 5

015(1)] 015(1)
Z = + ZT;
[ 6 dmax [ ]mm
[20°7] =049+ 0.1+ 01+06+25=379

4max

010(1 00 .

[Z 10(1) | | _c010(1)max _ (1010(1)’8005)771&:{ o (8005:1000)max 4 oo0 -
lucm
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gooo = oo 4 (1010(1)} 8005)max + (80051000 4 [2?10(1)]min;
co00 i =209940,14+06+0,49 = 22,18;

20000 i = 44,37,

20000 . =2C0%0 i+ T,c000;

20000 . =4437 +25 = 46,87 ;
20090 = 16,87 _, 5

7010(1) _ [,010(0) ,
[ B ]max [Zl ]min ol
[20°]  =049+01+01+06+25=379;

max

010(1) _
[Zz ]min = —p010(1)max _ (2010(1)J 8005)max — (8005, 2000y -+ pooo ..
pooo = poI0(L) 4 (201000, 8005)max + (8005, 2000y o+ [2210(1)]mm;
pooo ., =25194+0,1+0,6 +0,49 = 26,38;
2p000 . = 52,76;
2PYOC o = 2p000 i+ T, pooo.
2P000 e = 52,76 + 2,5 = 55,26;
2P090 = 5526,

‘2010(1) _ 2010(1) YT
72 ]max [ z ]min " '
20°0]  =04940,12+0,1+06+25=381;
- max
[.,010(1
78 ( )]mm — oot (3010(1)J 8005)max — (8005, 3000) o+ Qoo

Q000 = ot 4+ (301000), 8005)max +(8005,3000) o+ [2310(1)]mm;
Q000 . =325+0,1+08+ 0,49 = 33,89
20000 . =6778;
20000 = 20090 i 4 Tygooo;
20000 =67,78+ 2,8 =70,58;
20900 = 70,58 ;4
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[2010(1)

; = [z +am

]max min

[Z;”O(”] = 049+0,124+01+08+28=43L
max

1.6 PacueT peKuMOB pe3aHus
1.6.1 o amnupuueckuM Gopmyiam

PesxuMbl pe3aHus /Ui oriepalini NeOQ 10
YeraHos |
[Tosy4ucTOBOE TOYEHHE MOBEPXHOCTH 1.2u3
I. 'nyGuua peszanus
t=2,15 MM
2. BenuunHa noaa4yu
3HayeHHe BEJIMUUHEI [TOJ1a4H OMpeAesaeTCs 110 [3.¢.2606, Tabnuna 14]:
5=0,33 MM/00;
3. CxopocTh pe3aHus

C'KOpOCTH pe3aHns ONpeeseTcs 1o Gopmyle :

YK, (.
Tm _!.\' N ¥ V

Vo=

rane C, — nocTostHHAs,

T — CTOMKOCTh HHCTPYMEHTA!

K, — nornpapouHblii KO>(GOUIHEHT Ha CKOPOCTE.

Cpeanee 3HaueHHE CTOHKOCTH HHCTPYMCHTA JUIs TOUEHHMS PE3LAaMU 13 TBEPJOTO CIIIaBd

paBHo 60 MiH.[3,c.268].

[Mocrosunas C,=350 #u mokasareiny CTCHeHH x=0,15, y=0,35 n m=0.20 Oepyrcs n3

[3.¢.269, Tadauiia 17].

KV - K.m- . Km‘ ) Km' * ( I 2)
rie K. — k03hGdHIHEHT KayecTsa 06GpabaThIBAEMOro MaTepHaIa,
K., — Kod(hpuuueHT COCTOAHNA [TOBEpXHOCTH 3arOTOBKH, 0.8 [3,¢.203, tabnuua S|;

K, . — ko3t huuueHT MaTepralla pekyilei 4acTy, 0,65 [3,¢.263, Tabnuua R

flucm
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Ky — K(E?E}

o

L4

K,=1; n,= 1
750"

Ky, = 1(—{}} =305
210

K. =0,650.8-3,05=1.5.

N = 1,5=304 M/MHH.

4. YacroTa BpalleHUs IUITHHICIA

1000 -1
=
7D

*

rae D-auamerp oOpabaThiBaeMOM JETATH, MM.

~1000-304

— =1489.4 06/MuH.
3.14-63

KoppekTHpyeM 3HayeHHe 000pOTOB [10 [1ACMOpPTy CTAHKA:

n_ =1500 06/MHH.

S. (bakTHUECKast CKOPOCTh pPe3aHus

I

7-D-n
V —=
71000
14.65-
"’r‘,,:&———()s 1200 =306 M/MHH.
1000
6. Cuna pesaHus
Po=10C, 10 s VT

(1.4

(1.6

[Moctosnnas C, H ToKasarejld CTENeHH X, y W 1 Gepytcst w3 [3.¢.273, Tabauua 22[:

Cp=200;x=1;y=0,75;n=0.
k =k ko k. ok, k.,

” M ar i An Fit

rne k-  KOO(QQUIMEHT, VUMTBIBAIOLIAI  BIMSIHME  MEXAHUHECKMX CBOMCTB
0OpabaThIBAEMOro MaTepHaa;
k k k.. k.- KOI(pOUIMEHTDHI, YUHTBIBAIOUIME  BIMAHAC FeoOMEeTPHUECKUX
[ mt Ap s
[1apaMeTpoB pe3lia.
Jluem
I

(.7
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Kop = 0,75/0,75=1 [3.¢.264, Tabaunna 9|
k= lik,= 1k, =1tk — 0,93.
k,=1:1-1-1.093 = 0,93.
Po=10-200-215"-033"7 306" -093=1741 H.

7. MOIHOCTB pe3aHus

P
N = , E (18)
1020-60

41-
y 2 1741306 _ g 5 2201 kBr.
102060

Touenue KaHABKH K NOpe3aHue TOPIA IMaMETPOM 05

I. I'nyOuna pesanus

= 1,5 Mm
2. Benuwuuna nojavu
3HadyeHUe BeJIMUYMHEL TIO1a4Hd OIpeaeseTes o [3,¢.266, Tabnuua 14]:
s=0,33 MM/00;
3. CKOpOCTh pe3aHusi:
Cpe/Hee 3HadeHne CTOUKOCTH HHCTPYMEHTA JULS TOHCHI pe3liaMi M3 TBEPOro Crijlasa
paHo 60 muH.[3.¢.268].
Moctosnnas C.=47 u nokasatenu crernenn x=0, y=0.80 1 m=0,20 GepyTecs 13 [3.¢.209.
tabnuna 17].
K., — KOOQPULIMEHT COCTOSHMS TIOBEPXHOCTH 3aFOTOBKH, 0,8 [3.¢.263, Tabauua 3|

K,. — ko3¢ duimenT maTepuaia pexylleH 1acTH, 0,65 [3,¢.263, Tabauua 6]

K,=1: n =1
(750 0.0 R

K, = 0,65-0.83.05=1.5.

Vo= 4 1.5=86,79 M/MUH.

602 159033

4. YacrtoTa BpalleHus UIHHIe:

flucm
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~1000-86.79

—~ =425,23 00/MuUH.
3.04-63

H

KoppekTupyeM 3HadeHne 060pOTOB 110 1aCMopTy CTAHKA:

n_, =400 06/MuH,

5. bakTuyeckas CKOPOCTh pe3aHust:

o040 gy 6 /v
’ 1000 ’ '

6. CuJia pesanus:

[Moctosunas C, M nokasare/u CTEMEHH X, Y H N Gepytes u3 [3,¢.273, tabanna 22]: €
=247;x=1;v=0,1:n=0.
K = 0.75/0,75= 1 [3.c.264, Tabanua 9|
k,,= ik, =13 k,=lik, = 0,93.
ko o=1-11:1-093 = 0.93.
P o=10-247-15"033"-81.6"-093=1111.5 H.
7. MoWHOCTD pe3aHus
v JHLSBLO Ly 42 90,1 kBT
1020-60
PeskuMebl pezanus s oneparmn Ne020
[lepexoa 1: CeepieHue.
|. Tny6una pe3anus Npy CBEPICHAN
1= 0.5D, (1.9)
rae D — nmamerp OTBEPCTHS.
t=0,57 = 3.5 Mm.
2. Tloaaua nipu ceepretnn s = 0,20 MM/06 [3, ¢.276, Tabmuna 25].
3. CxopocTb pe3aHus [PH CBEPICHNM:
p G Pk (1.10)
T"s"
rie T — nepruo/ CTOMKOCTH, T =253, ¢.279, Tabimua 30]:
fluem
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K. — obuwii nonpaBo4Hbii KoY(GOULHEHT, YUHTBIBAIOLIHH  (haKTHUECKKE YCIOBHS

pe3aHus,

K. = Ky Ky Ky, rae

Ky — K0(hGUUMEHT Ha HHCTPYMEHTAIIBHBIH MaTepHall — 0,65
Ky, — Ko3(QQUIMENT, yUHTBIBAIOIIMH [1yOHHY CBepIeHHUs — [
Ky, - kodduuunent Ha obpabaThiBacMblii MaTepuar,

Ky = K(?_S_OJ ,

rie K, — xapaktepusyer rpymity cTajlH 1no obpabarsiBaemoctH, I, =1{3, ¢. 262

n= 0.9 [3, ¢.262]

750 [+
Kyo= 1l 221 =303
M (21?] 3'

K. =3.,05:0,65-1=1,98

L)
v = &—{—1,98 = 46,57 M/MHH.

- 5’50.20!200_5

4. Yacrora BpauleHus HIMUHACHH

100024637y e54 06/ Muti;
3047

NpHHKUMaeM 110 cTaiky n = 1800 00/MHH.
S. JleicTBUTENIBbHAS CKOPOCTD:

. :JI-D-H _3.]4-'?—1800

v, - =452 M/MHH.
1000 1000

6. KpyTsiiuui MOMEHT
- e
M,, = 10-CyDhs™K,
rie K, — KodpuLHeHt, YUUTBHIBAIOLIHH (HAKTHHECKHE yCIIOBHA 00palboTKH.
Cy. q. v — OKa3aTe/iu CTeneHn [3, ¢.281, Tabnuua 32]

C,=0,0345:¢= 2,y = 0.8

— Jg ’
Kp — KITIp - [—_}%] .

rje n — rnoxasaresib CTCIeHH, 0,75

(1.11)

(1.12)

(1.13)
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K, =K,,,;=0.75/0,75= 1 [3,c.264, Tabnua 9|
M,, = 10-0,0345:7%0,20"%1 = 6,09 H-m.

7. MOILHOCTE pe3aHus
M n
=L .14
9750 ( )
091
= Ov 1800 11 kBt < 3,7 kBr.
9750
[Tepexoa 2: 3eHKOBaHHE.
1. 'nyOHHa pe3aHus:
t=0,5(8 -7)= 0.5 mm.
2. [losaua npu 3eHkoBanuu s = 0,5 MM/06 |3, ¢.276, Tabiuia 25].
3. CKkopoCTb pe3aHus [PH 3¢HKOBAHMUHU !
[lepuoa croiikoct, T =25/3,¢.279, 1.30/;
Ky, — kodhuiMenT Ha MHCTpyMeHTaIbHbIH MaTepran — 0,05
K. — koa(hduiment, yuuTeIBatomii riyouny cepietus — 1.
Ky - kodddunment Ha oOpabaThiBaeMblii MaTepHa,
K, — XxapakTepusyeT rpyIiry cTaiu no obpadarbiBaeMOCTH, K,=1{3, ¢.262]
n.=0,9 (3, c.262]
o
750 1
Ky, = 1 =3.05
! [ 217 ) '
K, =3.05-0,65-1=1,98
Vo= _i‘_’.fi—"r.]_m 1.98 = 3588 M/MHH.
23705705
4. Yacrora BpalllcHUs IITHHIEIIs
. 10001V _ 1000-35.88 1428 06/MHUH:
7D 3.14-8
pUHMMAEM 1o ¢Tanky n = 1400 006/MUH.
5. JleficTBUTENbHASA CKOPOCTD!
poom Do 314800 sy gy,
71000 1000
6. KpyTsitini MOMEHT
Nluecm
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C,. Q. y — noxkasarenu crenenu [3, ¢.281, tabnuua 32|
C,=0.09:g=1:x=09y=0,38
K, = K,,,= 0,75/0,75= 1 [3,¢.264. Tabnnna 9|
M,, = 10-0,09-8:0,5"%0.5"%1 = 7.99 H-m.
7. MoOILHOCTD pe3aHus:

v - 1:99:1400

=14 kBt < 3,7 kBr.
9750

Hapesath pe3nby B OTBEPCTHSIX
. Meruuku paboTaloT ¢ camonoaayen
2. CKOpOCThb pe3anus:
Ky — K03(h(UIMEHT Ha HHCTPYMEHTABHBIA MaTepual — 0,65
K, — ko> duimMenT, yauThIBatoLInii riryOGuny cepiienus — 1.
Ky, - koodpuumeHT Ha obpabaThiBacMbIi MaTepHrall,
K, — xapakTepusyeT rpynmy crany no obpadarsisaemoctu, K—=1[3, c.262]

n= 0,9 [3, ¢.262]

- 0.9
Ky, = 1( ?30] ~3.05

217
K. = 3,050,065 1=1,98

6488

I 1.98 =13,7 M/MHH.

3. YacroTa BpallEeHUs UITTAHILISA

. 1000-1  1000-13.7

— = = 54538 00/MUH;
D 3.14-8

[pHHKEMAEM 110 CTaHKy N = 50006/MUH.
4. JleiicTBuTelNbHAs CKOPOCTD

. _z-D-n_314:8-500

=" - 12.56 M/MHH.
v 1000 1000

5. KpyTsitdii MOMEHT

C,, . Y — TIOKa3aTelH CTeneHu |3, ¢.298, Tabauma 51|

C,=0,09 g=1,x=09y=038

fluem
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K, = K= 0,75/0,75= 1 [3,¢.264, Tabnuna 9|
M, = 10-0,027-8"%1"7 -1 = 4,9 Hm.
6. MouHocTh pe3aHus

~4.9-500
9750

;'\"’

=0,25 kBt < 3,7 kBr.

1.6.2 I'lo HopMaTuBam

PeskuMbl pezanus s onepanun Ne(20

DPpesepoBarh UUTHLEI

Io kapre 3.1 onpejesieM 4TO CTAHOK MOJeNH 5350 OTHOCHTCS K [IEPBOH rpyrne
CTaHkoB |5, ¢.236]
Sorasn =2.0MM/06 |5, ¢.237, kapra 3.2]

So=Soraen Kis So Kus = Krs, (1.15)
3HadeHre nonpaBouHbix  kKod(hduimentos: Kys-0.9  — mapka  crain: Kie-1.0 —
Hanpasienude nojauu [3, crp.238, kapra 3.5]

BemuunHy nojadu onpejeiseM 1no Gopmysie:
S=2.0 -:0,9:1,0=1,8MM/00

[To xapte 3.5 npu S¢=1,8MM/00 orpeenM CKOPOCThL pesaHus Vradn. =25 M/MuH
[5,c.237]

V= Vraba. Ky Koy Ky Ky Ky KAV, (1.106)

[le 3HAUEHHE NTONPaBOYHbIX Kod(phuumuenTos (5, ¢.238, kapTa 3.5]:
Kyy=0.9 — mapka cTaliu;
Kgyv=0.85 — npoduis 3yda;
K,y=1,2 — 4UCi0 UUIHLOB BaJla;
Kyv=1.0 — marepuai dpesbl;
K =1,0 — uncrio nepexo 0B NpH Hape3aHuy HUIHIIOB;
KAV =1,05 — Ki1acc TOUHOCTH (ppes3bl.
V= 25:0.9-0,85-1,2:1,0-1,0-1,05=24,09m/ M1

YacToTa BpallleHUs WITMHEA

Jfluem
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_ 1000-¥
7. Dal)’

1000-24.09
3,14-90

=835,24 00/MuH.

=

Koppextupyem 3HaueHue 000poToB 110 NacHopTy CTaHKa:

n_, =90 06/MuH.

daxTryeckas CKOpoCTh pe3aHus

(ra7n

= (1.18)
v, :1]%10 =25,43 M/MUH
MoOIHOCTH pe3aHus
N,=N e ; (1.19)
v
N,,,zl,oggf;% 1,1 kBt < 6.5 KBT.
PeskuMBbl pe3anus JUlsl onepalyi No(045
dpeszepopadue Mnasa.
["ayOuHa pesanusi:
t =3 MM (4, ¢c.310]
PekoMeHyeMoe 3HaUCHHE No1a4u:
S, = 0,02 mm/3y0. [4, ¢.19]
OxonuaTe bHOE 3HAUeHHE 110/1a4H YHCTOBOH CTaIUH 00paboTKH
S, =S, Ko Ko Ks - Ky, (1.20)
rae K. — ko3 dUIMeHT, YUHTBIBAIOLHAE MEXaHHICCKHE cBoiicTBA 00padaTHIBACMOIO
Mmarepuvana, 1:
K., - kKoo HIHEHT, TBEPAOCTH, N
K¢y — k02hhuUMenT, YUHTBIBAIOLIMH [IUPHHY dpessr, 0.9;
K.y — KO (HULIMEHT, YUMTBIBAIOLIMH OTHOUICHHE JUTHHDI OTIPaBKH K MamMeTpy, | 2
S, =0,01-1-1-09"1.2 = 0,021 mm/3y0
flucm
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CKOpOCTh M MOILIHOCTE Pe3aHHs
V, =24m/MuH , N, = 0,6.

OxoHYyaTeIbHOE 3HAaYeHHE CKOPOCTH H MOMHIHOCTH PE3aHHA

V:V;-'Kw’sz'Kv3'KV4‘KV5‘KV(n (1.21)
N =N, Ky Ko Ky K Ks K K, (1.22)
e Ky, Ky~ kod(@QUUMEHT,  yUWTBIBAIOIUMI — MeXaHMUecKie — CBOMCTBa

oGpabartbiBaemMoro matepuaia, 0,6/1,1;
Ky, Kyy — KOG hHImMeHT, yUUThIBAIOIIMHA TBEP/IOCTh, l:
Kz — ko3 duument, auameTp ¢pessl, |;
Kys. Ky — Kod(dHUMEHT, YUUTBIBAIOLIMH IMPHHY (pe3epoBaHms, 0,9/1.5;
Kuya, K us — Koo dUIMEenT, yUUTHIBAIONA 4kco 3yObes dpesbl, 0,9/1,0;
Ko, Knr — KOOOOHIHEHT, YUUTHIBAOLLMHA NePUO.T CTORKOCTH PEKYILIEH 1acTh, [.1:
Kis, Kay — K0P GUIMEHT, yIUThIBAIOUMA OTHOLMICHHE [UIMHBI K IMAMETPY ONPaBKi, l.
V=24-0,6-1-0,9-09-1-1-1,1= 12,8 M/MuH
N=0,6-1,1-1-1-1,5-1-1,1-1- =1,08xkBt
YacToTa BpailleHUst IHTNTHHACHA!

11 .
21000128 _ s o o6/mum.

3.14-90
Koppektupyem 3HaueHHe 060pOTOB 110 NaciopTy CTaHKa:

n =50 00/MHUH.

[Topaua npu (hpes3epoBaHrH
s=S8z+72'n (1.23)
e z — 4McJio 3yobeB (ppesbl
s =0,021-20-50 = 2,1MM/06.
8. (bakTHYecKast CKOPOCTh PE3aHUA:

L _314:90-50

P =2 = 14,1 m/muH
1000
9. MOWHOCTL pe3aHus :

N, =108 < L1 kBT < 4 KB

flucm

151900.2016.599.00.00 113 .

Ham. | fTucm Ne dokym. Modnuce | Jama




Tabnuua 1.6 — Pexumbt peszanus onepauuil oopaboTku

PesknMbl pe3aHud 110 BCEM OrICpatuiM IPUBEJICHLL B tabnuue 1.0.

S, n, V.
No Conepkanue nepexona '
MM/06 | 0O/MHUH. | M/MHH
Iepexox 1 | 0,05 [356 112
005 | ®dpesepHO —LIEHTpOBAJIbHAs .
IMepexon 2 0,06 500 IR.8
010 Toxapuas ¢ UITY Ilepexon | 0,33 1500 306
[epexon2 | 033 400 816
I Toxapuasi ¢ YITY [lepexo | 033 | 2000 314
Mepexon2 | 033 400  |81.6
Mepexoa 1 |02 1800 1452
BepTHkalibHO-CBepINIbHAs .
020 [Tepexon 2 | 0.5 1400 35,1
Iy |
[lepexon3 | 0,2 1200 30.1
025 | Ulnuuedpesepras 1.8 90 25.43
030 boaropesnas Ilepexon 1 1,5 52 6,85
) .
| Ilepexon 2 1.5 52 6,85
VeranoB A | 2,1 S0 14,1
045 | ['opusoHTa/IbHO- (ppe3epHast
YcravoB b 2.1 S0 14,1
080 | KpyriounmpopansHas 160 25,1
085 | KpyrnomuipoanbHas 180 209 N
090 | KpyraoumudosaibHas 160 25,1 N
095 | lllauueumudosanbHas 160 32,6 L
[nuneuuindopaibHas 16 28,1

100

1.7 Hopmuposatue onepaluii 06paboTkn AeTanu

Onepanus Ne 005

(dpeszepoBatne TOPLOB

OCHOBHOE BpeMsi [, PacCUUTBIBAETCs 110 hopmy.ie:

Viam. | flucm

Ne Gokym. fodnuce | HQama
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rae L. - JUTiHa pabouero xoja.

42
t, = ————=0,8MMH.;
356-0.05
(= D=0 AMU;
300-0.06

BcenomorarenbHoe BpeMs 1,
t, =1, +1, +1,,

L]

rae i1, - BpeMsl, CBA3aHHOEC C }’CTaHOBKOﬁ H CHATHEM 3aroTOBKH:

(1.24)

(1.25)

t, - BpeMs, CBA3AHHOE C TICPEXOJA0M (BKJII-O‘IGHHG, BBIK/IKOUEHHE CTaHKa, YIpaBJICHHC

CTAHKOM, MTOJIBOI HHCTPYMEHTA, CMEHA MHCTPYMEHTA);

/, - BpeMs, CBA3AHHOE C H3MEPEHUEM.
1, = 0,15 [6, xapra 16]:
7, = 0,06 [0, kapTa 16];
1, = 0,11 [6, kapTa 86]:

r,=0,15+0,06+0,11 = 0.32 muH.

Lo =1L (1.20)
rae 1, - ONEepaTHBHOE BPEMS.
ey = 1,2 10,32 = 1,52 MHH.
([, - BpeMsl, CBsi3aHHOE ¢ 00CIy KHBAHHEM (y6opKa CTPYKKH  T.1L.):
(. =0,09:1,52= 0,1 8MHH. [6, kapTa 23].
/.- BpeMsl Ha OT/IbIX U JTHYHbBIC Ha00HOCTH:
i =1,52-4% = 0,08 mun. [6, kapTa 88].
£, - WITYHHOE BPEMS:

fom = onep T o T Lomas (1.27)
rae 1, = 1,52+ 0,18+0,08 = 2,27 MHH.
Jlucm
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HopMuposanue ocTanbHbIX Orepailii NPOU3BOAUTCH aHATOTHIHO.
Bpemena 1o Bcem onepaiusM npusejieHbl B Tabuune |.7.

Tabnuua 1.7 — HopmupoBanue onepaunit o0paboTku

. Conepxanue lys l Lomep > {opns r Lo s
_ nepexonaa MUH. | MMH. | MHUH. MHUH. | MHH. | MHH.

- 'poe3epHo —

005 12 1032 1,52 018 008 1,78
HEeHTpOBallbHas

010 | Tokapuas ¢ UITY 0.907 | 1,76 | 2,667 032 0,14 312

015 | Toxapuas ¢ Uy 0901 176 2661 032 014 3.1
BeprukainbHo- _ -

020 1,79 | 1,14 1293 1026 011 33
cBepaubHas ¢ UITY

025 | llnmuedpesepHas 1333081 1414 12 056 159

030 | BonrropesHas 0.56 | 0,67 | 123 011 008 | 142
[ OpHU30HTANBHO-

045 0.76 10,32 | 1,08 0,097 004 121

: bpesepras

080 prrnc;mnnq)OBaﬂbHaﬂ 0,24 |0.47 0.71 0.06 0,04 0.81 Jl

085 | Kpyrmownudosanssas 0,35 047 [ 0.82 0,07 0,05 094 B

090 | Kpyrnouuugosanshas | 0,24 0,47 0,71 0,06 10,04 03I

095 | Ulmmiemnudopansas | 2.78 | 0,47 325 1029 1022 376 ‘

Thicen
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> KOHCTPYKTOPCKHMK PA3JIE]T

IJ

I Pacyér 3askuMMHOro npucnocodIeHus

b3

1.1 PacyeT ycunus 3akpenjieHus

M3 ycroBust TOUHOCTH 0OpabOTKH M TpeoXpaHeHust 0a30BbIX [TOBEPXHOCTEH O
BO3MOKHBIX BMATHH OT OTIOp M MaJbLEB, H3HOCA YCTAHOBOUYHbLIX JIEMEHTOB CHila Pcas
JOMKHA BOCIIPHHUMATBCSl CHJIAMU  TPEHMst, T. €. ONOpbl W [ajbllbl HE JOJAKHbI

BOCIIPUHMMATEL HArPY3Ky. BiusiHue cABUTAIOLIEH CUITbl M MOMEHTa (hpe3bl NOKa3aHo Ha

pucynke 2.1.1.

Pucynox 2.1.1 — PacyeTHas cxema juist ONPEICACHHUS CHIT

3aKpeIiIeH!s.

[Ipu 1aHHOH cxeme 00pabOTKH JeTalli BO3HUKAIOT CABUIalollas cujia Pcas.
M3 pacueTHO# CXeMbl CielyeT, HTO HeoOXoAMMas CHia 3aKperuieHmnsd i

CONMPOTHUBIIEHHUS C/ABHIAIOLIECH CHIIe paBHa is oj1HOM neTanu |9, ¢.378]:

0 k- R

— i

3= o (2.1)
f;m + j:w

rne K —  KoopQuIMeHT, YUYNTHIBAIOIUMH  KOHKPETHbIC  yCAOBHUSA  BbINOJHCHIA

TEXHOJIOTMUECKOH Ollepaliuu;

R — capuraroias cuia,

fluem

151900.2016.599.00.00 113

ke

Wam. | Slucm Ne dokym. Modnuce | Jama




fon — ko puunenT TpeHHs MexKLy ACTATBIO H OMOpoi pHcrnocotaeHms: 1=0.16:
3 —  koadhHUMEHT  TpeHUs  MEAKIY  JeTalblo M 3KUMHBIM  3J1EeMEHTOM
npucnocodiienus; 1=0,16.

3nauenue K omnpelensior  Kak  NpPOW3BEJEHHE  HECKOJBKHX  HaCTHbIX
KO3 (PUIIHEHTOR:

K=K0-K1-K2-K3-K4-K5-K6, (2.2)

rae KO — rapantupoBanneiii ko dpuimenT 3amaca;
K1 — yuuThIBaeT COCTOIHHE TEXHOJIOTHUYECKON 6a3nl; KI1=1.2;
K2 — yuurtbiBaeT yBeJIMUEHME CHUI pe3aHus BCICACTBHE 3ATYINICHHS PEiKYUIEro
uHerpymenta; K2=13
K3 — yuureiBaeT Hanmuyue yaaphoit Harpysku; K3=1,2
K4 — yaurbiBaeT cTabuibHOCTL CHITOBOTO NpuBOzAa; K4=1
KS — xapakrepusyeT 3aKkMMHbBIE MEXAHHU3MbI C pYUHbIM puBoom; K5=1;
K6 — y4yuTbiBaeT HaJMuHe MOMEHTOB, CTpeMSILIMXCH MOBEPHYThH OOpadaTbiBaemylo
3aroToBKY BOKpyT e€ ocu; Ko6=1,5.
K=1,5-1,2-1.3-1,2-1-1-1,5=4,212.

Torna cuna 3aKpeIriicHus paBHa:

4,212-678
0, = —————— =8924H
0,16 +0,16
OceBoe ycuiiie Ha KJIMHE ONpeae/seTcs UCXOAd W3 COOTHOUICHHUS 1 /8, ¢c.401,
.12/

Jns a=20°, 1=1.9:

N 20, .
b= = . (2.3)
Pwm Pmm
Torjaa ycuine Ha HITOKE:!
P - 203 _ 2-8924 — 93931
i 1,
fucm

151900.2016.599.00.00 113 .

Mam. | [lucm Ne dokym. Modnuce | Jama




2.1.2 Pacyer npuBojaa

Kak yxke ropopuyioch BbILIE, B Ka4eCTBE MPHBOJA B JaHHOM IPUCIOCOONCHHUH
OY/1eT UCIONB30BATHLCS I'MAPOLMIMHP.

Ycuaune Ha LITOKe r’MAPOLMIHHAPA PABHO YCHIIUIO 3aKUMa.

Taxk Kak nyck BO3yXa MPOU3BOJAUTCS B OECIUTOKOBYIO TOJOCTL, TO AHAMETP

HHJIMHIpA MOKHO HAWTH 110 hopmyJie

D, = |, (2.4)

riae p - AasneHue Bosayxa (p=0,4Mlla);
n-KITJL.( =0.9).

., I 32905
B = 1
CO0.75:304:4.09

=02,3mm.

JluameTp uMiIMHApa TIpUHMMaeTcs M3 cTaHAaapTHoro psaaa.  Ilpunumaem
OmwKai i aMeTp ruapounannapa Du=200 mm.
JlelcTBUTEJIBHOE YCUITHE HA LITOKE:

34

P, = 0.4-0.9-200" = 11304 H.

2.2 PacueT v npoeKTHpOBaHHe YepBIUHON Qpe3bl.

Ornpeaenenue pasMepoB ppessl 1o Hopmaiu. | 7]
Jlannsle: d. =63, d;=56.59,5, b=10,55, z=10.
Pajinyc OKpy:KHOCTHU Hauvana (hacku Ha ILJIMIIEBOM BalHKE
R, =R, —C. (2.5)
rae, C - BesmuuHa (Packu, MM.
Ry =325—-0=325mu

Paanyc HavaibHOH OKPY/KHOCTH

_ 2 b
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10,52
R -—-\]32,52 - 0.75- . 32,18 am

Bricora npoduis yepBsuHoit Gppesbi
h=R-—rn, (2.7)
rAe. 1 - PaaMyC BHYTPEHHEH OKPYHKHOCTH,
h = 32,18 — 28,295 = 3,885 mm

Yron npodus
siny = E?E' (2.8)

10,5

—_ = — 9o/
23218 0,1631,y = 9°22

siny =

OpauHate! To4ek npoduis Gpesbl
y1 =045 h (2.9)
Y. =09-h (2.10)
v; = 0,45-3,885 = 1,748
v, = 0,9-3,885 = 3,496

Yrnbl obKata Ui 3a/laHHbIX To4Yek npoduss Gppesbl

sina, = Sizy + (5"2”/)2 + %, (2.11)
sin a, =Sizy + (g)2 +%, (2.12)

in 922/ in9°22/ 1,748
sin a, —ﬂL+J o 2 =0,3277, a, = 19°48/

N 2 2 i 32,18

= 04202, a, = 24°50/

sin9°22/ sin 9°22/ 3,496
sinazz——z + 5 2+3218

Abcumccsl Touek npopuis Gpess

x, =R [(ay, —y)-0.01745 — (sina; — siny) * cos a;] (2.13)
X, =R [(a, —y)-0.01745 — (sina, — siny) - cos a,], (2.14)
flucm
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x; = 32,18+ [(19°48/ —9°22/) - 0.01745 — (sin 19°48/ — sin9°22/) - cos 19°48/ |

= 0,438

x, = 32,18 [(24°507 —9°22/) - 0.01745 — (sin 24°50/ — sin 9°22/) - cos 2450/ |

= 0,487
Koopaunatel ueHTpa ayru, 3amensitoliei npopuin Gppesnl

x1(x2+y3)—x,(xf+yi)

= 215
Yo 200y V2 =x2¥1) ( )
_ Xi=2¥oyi4yi N
Xy = o, , (2.10)
_0,438(0,487% + 3,496%) — 0,483(0,438% + 1,748%) ) a0
Yo = 2(0,438- 3,496 — 0,487 - 1,748) o
0,438% —2-2,852-1,748 + 1,748%
Xy = = 6,902
2-0,487
Paauyc nyru, 3ameHsiioled npoguib ¢hpesbl
To = v/ Xo? + Yol (2.17)
o = (—6,902)2 + 2,8522 = 7,467
[lar npodumns mo Hopmasu
t =28 (2.18)
Z
. 2-3,14-32,18 5020
a 10 -
rae, Z - YUCJ10 HUTULEB.
Tonmmua npoduiist Gppesbl Mo Ha4yaIbHOH IPIMOH
Sy = 2-R(§—y-0,01745), (2.19)
3,14
S, =2-32,18 (—ﬁ —9°22/ - 0,01745) = 9,66
[lageHue 3aTbliika
_ m-Deu . 220
K= . tg o, ( )
§ =9°+10°
rae. Deu=100, z,=12, K=5,5 [7, ¢.227]
fluem
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3,14 - 100
K="

v tg10 = 4,6

Tazienue 3aTblIKa JIOMOTHUTEIBHOTO 3aThIOBaHHUS Ul (pe3 co UTH(OBAHHbIM

npoduiem
K, =(1,2+ 15K
Ky =(1,2+15)55=7

['1ybuna crpykedHoi kaHaBKU Gpe3 co nudoBaHHbIM npoduiem

K+K;
2

H=h+

+(1+2),

’

7
H = 3,885+ +(1+2)=12,135mm

2

Cpeanuii pacueTHbIH 1HaMeTp
dp, = Deu — 2h — 05K,
dyy = 100 — 7,77 — 2,75 = 89,48xn

Yrou nojibeMa BUTKA (pe3bl (Yyrosl HakJoHa CTPY/KEUHON KaHaBKH)

Ssinw = ——
sinw:ﬂzoon w = 4°42/
3,14 - 89,48 ' '
[Ilar o ocu dpe3nr
toc = t ;
Cos w
00 = e = 20,26
[llar BUHTOBOI KaHaBKH
T =ty ctgw,

T = 20,26 ctg4°42/ = 34252 1um

(2.24)

(2.20)

HPOBepKa IIpaBUJIbHOCTH Hape3aHus BajlMKa 10 BBICOTC PaclioNOXCeHHHA

nepexoHoH KpuBoit (Ppesa 6e3 yCcHKOB)

Yros obkaTa Juls BEPUIMHHON TOUKH NPOQHIIs Ppesbl

. __siny siny\, , h
sina, =— +J(—2 )2t
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sina, = = 0,437, a, = 25°54/

sin9°22/ N sin 9922/ 2 4 3,885
2 2 ) 32,18

Panuyc okpy)KHOCTH Havalla nepexoaHol KpUBOi

R, =\r2+ hctga.,

R, = \/28,2952 + 3,885% ctg 25°54/ = 29,394
Onpesenenue pasMepoB YCHKOB (pesbl:
- YroJi LIJIMI1a Ha OKPYKHOCTH
siny; = b
y£ o 21

10,5
siny; = ———— = (0,185 = 10°39/
Y= 728,295 yi= 107359

- yroja oOKara JUJIA 06p360TKH HHYKHEH TOYKH HIJIKMLA Ha OKPYMHHOCTH T

cosa; = —"—ri.C;SYE,
28,295 - cos 10°39/
cosa; = =0,863  a; = 30°20/

32,18

Bricota nipoduiis Gpespl 0T HadaIbHOM NPIMOH 10 BEPLIMHBL YCHKOB

h, = R -sina; ' (sina; — siny).

Yy
hy, = 32,18 sin30°207 - (sin 30°20/ — sin 9°22/) = 5,42
[HIupuHa nuromaj kK ycuka

q = 0,7 = 2mm (KOHCTPYKTHBHAS BEJIHUHHA).

(2.28)

(2.29)

KouncrpykrusHbsle napameTpbl ¢pessl: mmHa (pespl L=80Mm, mocagouHblii adamerp

(moa  mmoHky) d=32mwm, 1umonka bxhxl - 12x8x80, rnybuna naza

KOHCTPYKTHBHBIN auametp D1=50Mm, uncno 3yones ¢ppesnt z=12.

2.3 [IpoekTHpOBaHHEe U pacuéT KOHTPOIBHOTO MPUCIOCOOICHMS

2=2 8MM;

[IpucrnocodieHue IpoBepsieT: OMeHue JHA [UIHL, OTHOCHTEILHO OCH JIeTalll He

Gonee 0.08mm, Guenust numdosanubix nosepxHocteii @ 50

Z003 MM OTHOCHTENILHO

ocH -0,02mm He Gonee, @ 37_( o3 MM OTHOCHTEJILHO OCH -0,03 MM He Oosee, D

Mam.

fucm

Ne dorym.

Modnuce

Hama

151900.2016.599.00.00 113

flucm




5003
—0.06 MM OTHOCHTEJIBHO ocH -0,02MM He Oojee, He mMapanienbHOCTh OOKOBLIX

MOBEPXHOCTEH IITHLL OTHOCHTENBHO OcH jAetanu -0,02mm e 6osee na anune | 00mM.

[Ipy npoBepke 10MycTHMOro GMEHHS MOIPELIHOCTb M3MEPEHUS CK/A/bIBACTCSH
U3 MOrPELIHOCTH W3IMEPUTEINBHOIO YCTPOHCTRA.

a)llorpeniHocTh U3MEPUTENBLHOrO YCTPOHUCTBA:

Buibupaem B KadecTBE  M3MEPHMTENBHOIO  yCTpOMCTBA  MHJMKATOP
MHOIr0000pOTHBIN ¢ LleHo# nenenns 0,001 MM u npeenamu usmepenusi 0...10 M.

[1o TOYHOCTH HCIONHEHHS STOT HHAMKATOP OTHOCHTCS K TEPBOMY KJaccy
TOYHOCTH, T.€. MOTPENUIHOCTh [IpU NoBOpoTe CTPedkd Ha 1 o6opoT=0,0015 MMm.

Aufrr)w\'. - 0300 1 5 .

B) IlorpeurHocTs u3mMepeHus:

A=A =0,0015mMmMm.

F/ELTIS MR

Auim:p. S 0‘25 T'J (232)

rae T-noje nonycka Ha NpoBePsieMYHO BEJIHUHHY, MM,
0.0015 < 0,02
0,0015 < 0,005.
0,0015 < 0,0075.
0,0015 < 0,005.
0,0015 < 0,005.

A

A

A

A

A

HeoOxoaumoe yciioBUe BbIMOTHAETCS

2.4 IlpoekTHpoBaHHe U pacuyéT cxBaT podoTa

KoMIekcHas aBToMaTH3allisl KPYITHOCEPUHHOIO MPOU3BOACTBA  [MO3BOJIAET
CTPOUTH CIHEIMAIN3MPOBAHHbIE W BCTPAHBaeMble aBTOMaTH4ecKHe anHun. Ho 5TH
METO/bI M CPEeJCTBA HE [PUIOAHBI JUIS CepuiHOro npoussoicrTsa. B ceprihom
NPOU3BOJCTBE HYKHBI YHMBEpCabHBIE CPCJACTBA MEXAHM3AlWK M aBTOMAaTH3AlliK
OCHOBHBIX M BCIIOMOIATENbHBIX, TEXHOJOIMYECKMX W TPAHCHOPTHBIX ornepaitii B

YCIOBUAX OoNBIION HOMEHKJ1aTypPhbl H 4acTOH CMEHACMOCTH H3/CJTHH.

Slucm
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HaxoruieHHbIH OnbIT 10 aBTOMATH3AIIMM, TTOSBICHHE CHCTEM HYHCJIOBOIO MPOIrPAMMHOTO
VIIPABJIEHHUS NO3BOJMIM CO3AaTh IPHHIIMIIHATBEHO HOBBIC YCTPOMCTBA — MallHHbl C
HeJIOBEKONOJ00HBIMU JIeHCTBUAMU, KOTOPBIC MOIYYHIIN Ha3BaHHe poOOTOB.

Kak HoBblii kiace ycTpodcTB poOOTHI MOSIBUIKMCHL B KoHle 30-x 1008
JBaLATOro croieTus. B Havyasne cBoero nosipieHus podboThl He UMEIH MPOMBILIIEHHOTO
3HAYEHUS, UX TIPUMEHEHHE HOCUIIO YUCTO pa3BleKaTebHbIA XapakTep U, B CBA3H C ITHM.
UM NIPHABAJIM BU/L YETOBEKA.

B nacrosiuiee Bpemsi poOOTLI NPOU3BOJAAT Takue ofepalMHu, KaKk yCTaHOBKY M
Cb€M 3arOTOBKM MW TOTOBBIX JleTalled, MOrpy3Ky W pasrpysky, cOOpKy. CBapky.
BK/IIOYEHHE U BBIKIIIOYCHHE 000PY/0BaHUS. JTHU CPe/ICTBA AaBTOMATU3ALMH BbLICICHbI B
0cOOBIH KJ1acC YCTPOUCTB M MOJIYIHIINA Ha3BaHHE “MPOMBILLTIEHHbBIE pOOOTHI .

B Teuenue nocneaHux et co3aaHo OOJBLIIOE YMCIO YHHUBEPCATbHLIX POOOTOB.
BBIIIOJIHEHBI pa3pabOTKH CeHATbHBIX U CHIELIMATH3UPOBAHHBIX POOOTOB.

B 1972 — 1973 rr. B Hauied cTpaHe BIIEpBbIC ObUIO HAlaKEHO CepHiiHOe
MPOU3BOJACTBO TTPOMBIIUIEHHBIX po00oTOB. B 1980 — 1981 1. He cepHilHO BBIIYyCKaIoCh
ok0J0 S0 Mozenen poboTos. Temibl pocta pa3spaboTOK MPOMBILIIIEHHBIX POOOTOB M HX
CEepPUITHOTO H3TOTOBJICHUS BO BCEX IIPOMBILIEHHO Pa3sBUTBIX CTPAHAX HeEMpPepbiBHO
pactyT. HecomHeHHO, B GIIMKaIfIIAE TO/IBI BBITYCK TPOMBIIIIEHHBIX POOOTOB MO3BOJINT
V/I0BJIETBOPUTH BO3PACTAIOILMK CNIPOC HA HUX.

Creumanusalusi  IPOM3BOJCTBA  [POMBIIIIIEHHBIX  PODOTOB  CHHMKACT
cehECTOMMOCTE POOOTOB M HX [EHY, YTO COBEPILEHHO HEeOOXOAHMO JUlsi PACLIMPEHH
0OBEMOB BHEJIPEHHS M IPUMEHEHUs TIPOMBILLITEHHBIX PODOTOB.

[IpOMBILIIEHHEIH pOBOT — 3TO YCTpOICTBO ¢ HpOrpaMMHBIM ylpasiaeHueMm. Pobor
Noj00eH 4eI0BEKY, HO aBTOMATHUECKH BBIMONHAET BCIOMOTATE/IbHBIC (YCTAHOB. ChEM.
MOrpy3Ka, Pasrpy3ka) H OCHOBHBIE TEXHOJIOTMYECKHE oNepallni (cOopKa, cBapKa, narka,
IOKpacKa) B NpOHecce U3rOTOBICHUS U3/1e11s.

Bee npombliieHtble pofOTbl UMEIOT “pyKy”, KOTOPYIO Ha3bIBAOT MAHUIIYIATOPOM,

MEeXaHM3MBI JUTA 3aXBaTa ¥ [01a4u NpeamMeTa o0paboTkH 1 cpeacTBa 06paboTKy.

Jluem
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PoGoTbl ObIBAtOT Tpex pasHOBHAHOCTEH: ¢ KeCTKOH nporpaMmoil aeitcrsus:

YIpaBJIsieMbI€ YE€JIOBEKOM - ONEPATOPOM; C HCKYCCTBEHHBIM HHTEIEKTOM.
Ilepsas  pasHOoBMAHOCTH pPOOOTOB TOYHO BBIOJHSET KOMAaH/Ibl, 3al0KEeHHBIE B
YCTPOMCTBO JUIS BBINOJIHEHUS. KOHKPETHOH, HalpUMep, BCHOMOrareibHOH onepainy
(3arpyska o0opya0BaHus, cHsiTHe AeTann). [Ipu usMeHeHuu Ke, HapuMep, paccTosHMs
J10 CTaHKa HeoOXOIMMO 3aHOBO NepejieaTh IPorpaMMy U 3aHOBO “00yuuTs” podora.

Bropas pazHoBUHOCTE pOOOTOB MOJIyYaeT KOMaH/ bl OT YeJIOBeKa -

OrnepaTopa, Halpumep, NPH BBIITOJIHEHUU Orlepalni ¢ pa/JIMOaKTHBHLIMH BELLICCTBAMU.
KoManasr oT yenoBeka poOoOT nojydaer ¢ IMOMOLIbIO OHOTOKOB (OHOTEXHMUYECKHe
podoTkl). I IprMepoM GUOTEXHUYECKOTO PODOTA MOKET CYKHTH JTIYHOXO/L.

TpeTbs pazsHOBHAHOCTH —— pOOOTBI ¢ HMCKYCCTBEHHBIM HHTE/UICKTOM  HIIH
UHTErpajibHbie podoTsl, uMmeroue DBM ¢ OGoabiinM  HabopoM mporpaMm.  ITH
YCTPONCTBA BOCIPUHUMAIOT HHMoOpManuio o6 oKpyxkaiolle cpejae (Temneparypy.
pacctosine, penbed, dopmy), oOpadaThiBalOT €€ B COOTBETCTBHM ¢  HabOPOM
UMEIOLIMXCST MPOrpaMM U MPHHUMAIOT COOTBETCTBYIONIee petlenue. [IpuMepom Ttakoro
poboTa MoKeT ObITh POOOT - WAXMATUCT, MY3bIKAHT U T. JL.

B 910 KypcoBOH poOOTBI ¢ HCKYCCTBEHHBIM MHTEIUIEKTOM M OMOTEXHHMHYECKHE
po0OTHI HE pacCMaTPUBAIOTCS.

[TpumeneHue poGOTOB B MPOU3BOCTBEHHBIX TpOLeccax MO3BOIgET OCBODOAUTD
YyeJoBEKa OT BBITIOIHEHHSI TSKEIbIX, 0JHOOOPA3HBIX U OIIACHBIX JUIS JKH3HU ONepanyi.
IKOHOMHYECKas 3 HeKTUBHOCTD NPUMEHEHUS poboTOB ofpejesieHa
IIPOM3BOMTENLHOCTBIO YCTPOMCTBA M CPOKOM JeicTBAs. K NpoMBbILLIeHHBIM poboTam
NPEALABISIOT TPEOOBAHUS BBICOKOH MOJBHKHOCTH, OBICTPOH NepeHalaiki Ha HOBYIO
MPOrpamMMy, YHHBEPCAILHOCTH, J10JIFOBEYHOCTH W HAJEKHOCTH. MaHHIy s TOPbI Aenaior
ot 200 no 1000 nepeMelieHUH B Yac.

[To creneHu YHMBEPCANLHOCTH POOOTHI  KIaCCHUIMPYIOT —Ha  TpH  IPYMIIbL
CrIelMATBHBIC, /Ul BBIIOJIHEHHS CTPOr0 KOHKPETHBIX Ofepallii, HalpuMep, yCTaHoB i

CheM  M3JIelust;, CIeHHaIM3HpOBAHHBIC, AJId TOTO  HIH WHOTrO nporecca, HalpuMmep,

Nucm
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cbopounble paboThl; yHHBepcalbHble, 00Ia/1al0ME CBOHCTBOM OLICTPOI MmepeHanaiku.
Camoe npoctoe mporpaMMHOe YCTPOHCTBO Y CMIENHAIBHBIX POOOTOB.

Manunynarop pobora copepinaeT ABMKEHME B MPOCTPAHCTBE H OUEPUMBACT
CBOEH KpaiiHeH TOYKOH 30HY, KoTopas Ha3bIBaeTcst paboyei 30H0i poboTa.
Pobotbl uMeroT 00BIYHO HeCKOJIbKO cTeneHeil ¢BoGoabl. [lojg creneHblo cBOGOIbI
ABUKECHUS TTOHMMAETCs BO3MOKHOCTH [EPeMElIeHHsi caMoro podora WiH  ero

(YHKIMOHAIBHBIX JIEMEHTORB B rpocTpaHcTse [13].

2.4.1 CtpyKTypa HpPOMBILIIEHHBIX POOOTOB

Kax cneayer wu3 onpenaenenus, npuseaénnoro seite, [P cocrout u3
MCIIOJIHUTEIILHOI'O YCTPOMCTBA B BMJE MaHHUIYJISTOPAa M YCTPOHCTBA IMPOrpaMMHOro
yopasienus. Manunynarop IIP npeanasnHaued /U1 BBINOMHEHMsSt JBHIATENbHbIX
(GYHKUMIA [1py  mepeMelleHHd OOBEKTOB B MPOCTPAHCTBE M NpejcTasiser coboi
MHOTO3BEHHBIH MEXaHM3M ¢ pPa30MKHYTOH KHHemaTtuyeckoil unenbto. KoHCTpyKTHBHO
MaHUNYJSATOP COCTOMT M3 HECYIIMX KOHCTPYKIHH, HCIOIHHUTENIbHBIX MeXaHH3MOB.
3aXBaTHOIO YCTPOWCTBA, NPUBOAA € MEPEJIaTOUHLIMM MEXaHH3MaMH M YCTPOUCTBA
nepeaBuKeHus. YcrpodcerBo ynpanieHus [IP HeoOxoaumo s GopMupoBaHust o
BbIJIAYM YIPABISIOUIMX BO3JACHCTBUH MAHHUIYJISITOPY B COOTBETCTBHM € YIPaBISIOUICH
NpOrpaMMOd W KOHCTPYKTHBHO COCTOMT M3 COOCTBEHHO CHCTEMbl YIIpaBJeHHH,
HHGOPMALLHOHHO-U3MEPUTENBHOM CUCTEMbI ¢ YCTPOHCTBAMH OOPATHOM CBA3H H CUCTEMBbI
cBsizd. Hecylpe KOHCTPYKIMM ClykaT Ul pa3MELIeHMsl BCeX YCTPOHCTB M arperaros
[1P, a taxxe s obecredyeHuss HEOOXOAUMON NMPOYHOCTH M KECTKOCTH MaHUIyIsTOpa.
Hecyime KOHCTPYKLUMM BBIMONHSIIOT B BHAE OCHOBAaHWH, KOPMYCOB, CTOCK, paMm.
TEJIEKEK, NOPTAIOB U T. 1. VICNONHUTENBHBIH MEXaHU3M — 3TO COBOKYMHOCTD MOJABHAKHO
COC/IMHEHHBIX 3BEHbEB MAHMITYJIATOPA, MMPEAHA3HAYCHHBIX /Ul BO3ACHCTBUS Ha OObEKT
MaHHIYJIMPOBAHUMA MK 00pabarbiBaeMyto cpejy. 3axBaTHOe YCTPOHCTBO — KOHEUHbIH
y3e MaHunyIaTopa, obecrneynBaronMii 3aXBaTbiBAHHE U Y/ICPKAHUE B ONPEICACHHOM

MONOKEHHH 00BeKTa MaHHMyJIMpoBanua. [IpHBOJ MpeiHazHaueH Ui 1peodpasoBaHus
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NOJIBOAMMON SHECPIrHHM B MEXAHUYECKOE JIBUKEHHE 3BCHBEB  UCMOJHUTEILHOIO

MEXaHH3Ma B COOTBETCTBUM C CUTHAJIAMH, MOCTYNaromMmMH ¢ YCTPOﬁCTBa YIpaBJIcHHA.

Pucynok 2.4.1 — KoHCTpyKIMsl MPOMbILIIEHHOTO podoTa:

I - naruuk oOpaTHOM cBA3M; 2 - 3axXBaTHOE YCTPOHCTBO; 3 - KHCTL: 4 - pyKa
MaHUNyASTOpa; 5 - KOJOHHA: 6 - Hecyllas KOHCTPYKUMS (OCHOBaHHe); 7 - IPUBOJL PYKH:
8 - OJIOK ynpaBJIsolEero yCTpoicTsa ¢ nyJIbToM

YCTpoHCTBO NEpeBUKEHUS CILY/KUT JUIS [epeMelleHus MaHunyastopa uin [P g
LEJOM B HEOOXO0JMMOe MecTO paboyero MpoCTpaHCTBA M KOHCTPYKTHBHO COCTOMT W3
XOJOBOH 4acTH M NPUBOJAHBIX ycTpoicTB. CHerema ynpaBinenus HeoOXoauMma JUis
HEeNOCPEJACTBEHHOIO (POPMHUPOBAHUS U BbLIaYW YHPABASIOLIUX CUTHAIOB H COCTOMT M3
[yabTa YIpaBICHUs, 3allOMMHAIOUIETO YCTPOHCTBA, BLIYUCIHUTENBHOIO YCTPOHCTBA,
OJOKOB YNPaBJICHHUS MPUBOJAMH MAaHUIYJIATOPA M TEXHOJOTHYECKMM 00OPY/10BAHHEM.
HHdopMauMOHHO-U3MEPUTEIbHAS CHCTEMA Mpe/Ha3HadeHa Ui cOopa M NepBHYHOM
obpaborkn uHpopmalu s cucteMsl ynpasienus 1P, Bkimouaer B ceds ycTpoiicTso
0OpaTHOl  CBSI3M, YCTPOWCTBO CpaBHEHHS CHIHAJOB M JaTYMKM OOpaTHoOii CBs3H.
CHcTeMy CBA3H MCIOJNB3YIOT Ul obecriedeHus obOMeHa uHpopmanmei mexay [P u
ONepaTopoM MM JPYIPHMH pobOTaMH M TEXHOJOTHYECKUMM YCTPOHCTBAMM € LENbio
(OPMYIMPOBKK  3a/laiui, KOHTpoust 3a  (DYHKUMOHHUPOBAHHEM  CHCTCM [IP  w

TEXHOJOTHIECKOro  00OpY/10BaHHsl, JIMArHOCTHKH —HEUCIIPABHOCTEH, perjlaMeHTHOM
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nposepku # T.01. Ha puc. 2.4.1 npeacrasinena ogHa U3 KOHCTPYKUMH POMBILIIEHHOTO

poboTa.

2.4.2 Ha3znaueHHe CXBaTOB U NPC/IbABISEMbIe K HUM TpeOOBaHHs

CXBaT WIIM 3aXBAaTHOE YCTPOHCTBO MPOMBIIIIEHHOTO poOOTa NpeaHasHaueH /Uis
3aKPEIVICHHUS U YJICP/KaHHA B Olpe/lelIeHHOM MOJIOKEHUH 00padaThiBaeMoii 3aroToBKH B
NpoLECce TPAHCITOPTUPOBKHU €¢ pYKOH podoTa B pabouylo 30HY CTaHka MM 3a Hee. Kak
NPaBUIIO, 3aXBaT M 3aKpellieHHe 3aroTOBKH, 4 TAKKE MepeHoc ee rnocie obpadboTku Ha
CTAHKE OCYLIECTBACTCA 110 JKECTKOH Iporpamme, rnpeaycMaTpuBatolleit  cTporo
OPHEHTHUPOBAHHOE W (PUKCHPOBAHHOE IMOJOKEHHE ITOM 3arotoBiu. Takas opueHTalms
(duKcauus onpeaesnsieTcs JHOO TOYHBIM pa3MellIeHHEM €€ Ha TaKTOBOM CToje, nubo
pabouMuM [MOJIOKEHHEM THIMTHHAEIS METATIOPEKYIIIETO CTaHKa.

K cxBatam npeabsBisiioT clieayiomue TpedoBaHus:

- HAQJIeXKHOCTb 3axBaTbIBAHHUS W V/Iep:KaHUs OOBEKTa BO BpeMsl Pa3roHa U TOPMOKEHUS
MOJIBU/KHBIX 3JIEMEHTOB TTPOMBIIIEHHOTO poboTa;

- TOYHOCTDH Oa3MpoOBaHMs 3aroTOBKH B I'yOKax cxBara;

- HEJIONMYCTUMOCTb NOBPEKIACHUS WM pa3pyLUeHHs! TPAHCNOPTUPYEMOM 3aroToBku. [pn
5ToM 0coboe BHUMAHUE JIOMKHO OBITH 00OpalieHo Ha [pPOBEPKY AONYCTUMbBIX s
JIAHHOTO 3aXBATHOIO YCTPOMCTBA KOHTAKTHLIX M H3rHOAIONIMX HANPAKEHUH MOMEHTOB
Ha MECTax KPEraeHMs;

- OOIBIIION /THATNIA30H PA3MEPOB 3aXBaThIBAEMBIX 3ar0TOBOK 0e3 NepeHaasikm;

- BO3MOKHOCThH ABTOMATUYECKOM MITM OBICTPOH 3aMEHBI 3aXBaTHOI'O YCTPOHCTRA:

- KOMITAKTHOCTD W IIPOCTOTA KOHCTpYKIMH[ 1 2].

2.4.3 KOHCTPYKTHBHBIE M KHHEMATHYECKHE OCODEHHOCTH MPUMCHACMBIX
CXBaTOB

B 001blIOM MHOroo0Opa3sWH  M3BECTHBIX KOHCTPYKUHMH  CXBATOB  MOAHO
K1acCU(pUIMPOBATH UX 10 CASLYIOIIMM OCHOBHBIM ITPU3HAKAM:

1) [To THMy 3aKperuisieMbIx JIeTajleH:

Nluem
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- JUIs JleTajeld TUra BajloB;
- JU1s ieTanei TUra (aaHueB, AHCKOB, IIKUBOB, 3y0UaThIX KOJIeC U T. .
- JUIs JleTalleld IUIOCKOW U NPSIMOYTOJIBHOH (hOPMBI.

llpu BbibOpe KMHEMATHUECKOH CXeMbl M KOHCTPYKIIMH ¢XBaTa HeoOXOAHMO
00a3aTeNIBHO YYMTHIBATL XapaKTep ABHKeHUS Iybok cxpara. Tak juis 3akperieHus u
HaJEKHOTO y/JIep/KaHUs U OazupoBaHUs jeTaieit Kpyrioi (JopMbl (Balbl, LKHUBLL JIHCKH
v ap.) TryOKM cxBara MOTYT [epeMerarbesi Kak Mo pajuycy, Tak M B IJIOCKO-
napajie/lbHOM HalpaBIeHUH, NTOCKONBbKY 3TH 00a BUJA MepeMelleHHs IPAaKTHYECKH He
NOBJIMAIOT HA HAJICKHOCTh 3aKPEIUIEHUs. U TOUHOCTh OazupoBaHHsA. B TO ke Bpems npu
3axXBaTe 3aroTOBOK IUIOCKOM M NpSIMOYrolibHOH (GopMbl IYOKH cXBata AOJKHbI
nepeMelaThesi TOJIbLKO B [10CKO-NApaliIeIbHOM HanpasjieHuu. B npotuBHoM criyvae He
Oyaer oOecriedyeH  npaBwilbHBIH  KOHTAakT ryDOK  cxXBaTa ¢ 3aKperjisemMbiMH
ITOBEPXHOCTSAMH.
2) [To xapakTepy 6a3zupoBaHus 3arOTOBOK pa3jiMyaloT:
- LEHTPUPYIOLIME CXBaThl, 0DEeCHeYMBalONIME TOYHOE IOJOKEHHE OCH HIIM NJIOCKOCTH
CUMMETPHM 3axBaTbiBaeMoro o0bekTa. B Takux cxBarax JOJDKHO 00ecneunBaThes
OJIHOBpPEMEHHOE fiepeMellieHe Bcex I'yDOK B HAalpaB/IeHHUW K LEHTPY WM [1JIOCKOCTH
CUMMETPHH 3arOTOBKH;
- GasupylolMe CXBaThl ONPENENSIOT TOYHOE [0J0KeHHe 0a30BOH  MOBEPXHOCTH
3aKperisemMoil  3arotoBkun. B aToM ciayuwae oama M3 rybok (OasoBasi) octaetes
HETIOIBUKHOM, a BTopas IepeMeliaeTcs B HalpaBlIeHUH K 3aKPENIsieMOH MOBEPXHOCTH!
- (PMKCHPYIOLLIHE CXBaTbl, B KOTOPBIX COXpaHsETCs TOYHOE I0JOKEHHEe O0beKTa B
MOMEHT 3aXBaThIBAHHA €I'0.
3) [To uuciry paboyux MO3ULMKA CXBATHI MOKHO Pa3/IeUuTh Ha OJHOMO3HIIHOHHBIC H
MHoronosuimonnsie. [lo xapakTepy padOTbhl MHOTONO3HIIHOHHBIC CXBATBl MOWKHO
PA3CNNThL Ha 3 FPYNIbl: MOCIE0BATEIBHOIO, NApalielbHOr0 W KOMOUIMPOBAHHOTO
JICACTBUS.
K cxBaTaMm MOC/IeA0BATENbHOrO JIEHCTBHS OTHOCAT JIBYXITO3HUHOHHBIC YCTPOHCTEA,

MMEIOLIIHE 3arpy30uHYI0 M pasrpy304Hylo Mo3uunu. MHOTOMO3HLMOHHBIC  CXBATHI
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napajuie/IbHOro ACHCTBUS UMEIOT PsiJl MO3ULIMI AUISI OJITHOBPEMEHHOTO 3axXBaThiBAHUS MIIH
BLICBOOOKIEHUs Ipynnbl jaetanedl. CXBaThl KOMOMHUPOBAHHOIO AECHCTBMS OCHALLEHbI
IpynnamMi napajjieibHo padoTaoOUUX [MO3UMLHH, NPUYEM TIPYIIbl 3TH IPUBOSTCS B
JIEUCTBHE HE3ABUCUMO JIPYT OT JIpyTa.

4) ['lo paboyemMy nHanazoHy pa3zMepoB 3aKpeIUIICMbIX JACTAICH pasiHyaloT:

- LWIMPOKOAMAIIa30HHbIe CXBAThl, CIOCOOHBIC K LICHTPHPOBAHUIO U YJICPAKAHHMIO 3ar0TOBOK
Jetasnied M 0ObEKTOB B IIIMPOKOM JIMANa3oHe pa3sMepoB 3aXBaThiBAEMbBIX MOBEPXHOCTEIH
0e3 nepeHaTa/lki Wik NOACTPORKH;

- Y3KO/HMana3oHHbie, ClIOcOOHbIe K yAepKaHHIO 00BEKTOB B OrpaHMUYEHHOM JIManasoHe
pa3sMepoB 3axBaTbiBaeMbIX NoBepxHocTeld. llpu ucnons3oBaHMM  y3KOJHANA30HHbIX
CXBATOB JUIsl COKpalleHMss BPEMEHM [epeHalajIki Ui [epexoja Ha Jpyron
3aKperuIieMblii OOBEKT MPUMEHSIOT KOHCTPYKUMH OBICTPOCMEHHBIX HIIM aBTOMaTHYECKH
3aMEHAEMBbIX CXaBTOB.

5) Ilo Tuny npusoaa:

- C MHEBMOIIPUBO/IOM, HCIIOJIB3YIOLIMM CETEeBOM CKaThlil BO3ayx ¢ aapienuem 0.4 Mlla.
Takolt THI NPUBO/IA IPUMEHSIIOT TS 3aKperieHus 00beKToB Maccoi 10 10 Kr;

- ¢ TMAPONPHUBOAOM, HMCIHOJb3YIOUIMM CHEIHMANbHYIO THWIPOCTAHLIHIO ¢ padoYuMm
napieHueM macia oT 3 jgo 12,5 MIla. Takoit Tun npuBoja 1enecoobpasHo NpHMEHsTh
JUIS 3aXBAThiBAHUS KPYIHOTrabapUTHBIX TSHKEIbIX 00beKTOB Maccor bonee 20 Kr

- ¢ DIEKTPONPHBOJAOM,  HCIOJIB3YIOLIMM  MajorabapuTHbIC — SJIeKTPOABHIaTEe/H
MOCTOSHHOIO TOKA. TakWUM INPUBOJOM OCHAIIAKOT 3aXBaTHBIE YCTPOHCTBA Js JeTascH
Maccou ot 5 o 20 kr;

- HENPHBOHBIE CXBAThl, B KOTOPBIX JETAlM YAEPKUBAIOTCA BCIEACTBHE S(PheKTa
caMo3aTATMBAHMS WM 3amupaioliero aeiictsus rybok. Kak npasusio, padora cxBaToB
TAKOTO THUMA BO3MOKHA MPH HX BEPTHKAJILHOM IMOJOKCHUM, TP KOTOPOM 3aMHPAIOILCe

neficTBUE 0OeCeYrBACTCS BECOM 3axBaThiBAEMOro oobextal9].

2.4.4 ObocHoBaHKe BEIOpAHHON KOHCTPYKIIHM CXBATa H ONUCaHUe ero paboThl

Jlist TaHHOM eTanu 0JDKeH ObITh CIIPOSKTUPOBAH CXBAT THIIA «BAID.
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CxBaT J0/KeH obecneunBaTh TOYHOE MOJOKEHHE OCH CHMMETPHM jgetanu. B Takux
cxBarax [I0JKHO 00ecrneuuBaThCs OJHOBPEMEHHOE IepemelieHne Beex IyDok B
HaMNpaBJICHUH MIOCKOCTH CUMMETPUHM, ITOTOMY BBIOHPAeM LIEHTPUPYIOLLIHI CXBAT,

Tak kax nmpoekTHpyeTcst CXBaT Ui MAacCOBOTO NPOM3BOACTBA, Ul KOHKPETHOI
JleTali Ha KOHKPETHOH OIepallii, TO MOYKHO BbIOPATH LIHPOKOAHANA30HHbIH CXBAT.
Macca neranmn cocrasisger 8600 1, MOITOMY HCIIONB3YeM MMAPOIPUBO/L, HCITONIB3YIOLIHIA
CHeLHaJIbHYIO THAPOCTAHIIHIO ¢ pabounm aaBiaeHrem Machna 12,5 Mlla

JlanHoe 3axBaTHOE YCTPOHCTBO MPOEKTUPYETCS A ABYX TakapHbIX cTaHkos ¢ YITY.
3axBaTHOE YCTPONCTBO TpeAHA3HAUYCHO I B3STHS JICTAIM M3 Tapbl, 3aKpeilieHUs B
NaTpoHe CTaHKa, [epPeyCTAHOBKH, CHSATHS 110C/Ie  ONEpalHH, [epeyCTaHOBKH U

CKJIaIMpOBaHus B Apyryio tapy|12].

BeiOupaem cxpar cieayroliero Tumna:

—— -

Pucynok 2.4.4 — PacyeTHasl cxemMa MEXaHHYE€CKOrO CXBaTa PblYazKHOI0 THIIA.

2.4.5 Pacyer norpeOHOrO yCHIHd 3axsara 3aroTOBKM M NPHBOAHOIO
rHAPOLMIIMHpPA

Hexoiable JJTaHHbIE:

LS
- TpaHcropTHpyeMas AeTalb — [HJIHHAPHIECKas JeTalb THIIa "Bal” JIMaMCTpOM 0T

30 g0 70mmMm;
- macca jeranu — 10000 r;

- MakcuMasbHas utuHa aerand — 1 = 341 mm:

fuem
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- IPUHATOE MAKCUMAJIbHOE YCKOPEHHE NIPH TIepeHoce JeTamn —a = 5 M/c;
- IPUHSTAs CXemMa CXBATa — PEEYHOI0 THNa.
Onpenennum norpedHoe ycuane Py juist yaepwanus TpaHCHOPTHPYEMOH jeTall,

CUMTast, 4TO y/JIepKaHHe JeTaJIM IPOUCXO/IUT 3a cUeT CHJl TpeHus [ 12]:

Pr=m-(g+a)K -K,, (2.33)
Ijle m — Macca yJaep:KuBaeMol AeTaiu, Kr;
¢ — YCKOpEHHE CHIIBLI TSKeCTH (9.8 M/c’);
4 — YCKOpEHME 1IeHTpa Mace MpH TPAHCIIOPTHPOBKE, M/C ;
Ky = kosdpduument, 3aBucaumit or Gopmbl rybok cxBaTa, IMOJOKEHHS JICTald 110

OTHOILIEHUIO K rybKaM cxBaTa W HarpaBieHus JeHcTBUst cunbl Tsxectd (K,=0.5 no

Tad.);
K;— 1,5...2,0 — koapunment 3anaca.
P, =10-(981+5)-05-2=1481H

Yeuaue npuBoja Py s NpuUHSATOR CXeMBbI ¢XBaTa COrNacHO NpUIoKeHus |

2-Py-l-cost .
Py = = (2.34)

el

U3 KOHCTPYKTHBHBIX coobpakeHUH NMPUHUMEEM =341 MM.

Yron 6 ONpCACIIMM U3 BCIIHYHMHBEI MaAKCUMAJIBHOTI'O MTEPEMECILIEHHS T"y60K

S = M + A (f_) 35)
2 ’ -
rae Doy qx - MAKCUMaTbHBINA JIMAMETP JACTAJINA,MM;
Dypin - MUHUMaJIBHBIH THAMETP JAeTalld, MM,
A - 1ONONHUTENBHBIH X0/1 IYOOK 115l BBIXOAATrYOOK OT [MOBEPXHOCTH JIeTaH.
70 =30
§=———+20=40
2
Torna
ins 236
g = arcsm?, (2.36)

40
= in—— = 0,099 = 5°40°
g = arcsin 341

Paanyc 3yGuatoro cextopa R ompegenseM M3 pacdera 3yOHaTo — PECHHOM

nepejgayyd Ha BbIHOCIIUBOCTD 10 H3FH6y:
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3 yF'KFﬁ'T
m=14 |——— 273
sz‘wad'stP’ (2.37)

Y =4.26 — koapduument hopmel 3yHa;

riae Z — 4ucio 3yObeB;

Yoa = 0,6 — KOOOOUIHEHT LIMPHHBI BEHIIA;

Keg =1,08 — kosdduiment, yunThiBAIOMKNE pacnpeeneHde Harpy3ku [0 IHHPHHE
BEHLA,

Opp = 320MIla — nonyckaemoe HanpsiKeHHe MpH pacdeTe Ha HM3rHOHYIO [1POYHOCTH

(npuHuMaem ctaiib 40X ¢ 3akankoi TBY Ky =1)

T~ 5000-0.341HmM — kpyTsamMii MOMEHT, Mepe/laBaeMbli  PECUHbIM  KOJECOM.
Torna
o H426-1.08-148,1-0.341 2 256
" 172-06-320 0
IprHuMaem m-—3. [Ipy »rom  papryc  3ybuyaTtoro  cexkropa
mz 317
R = e 5ImMm .
3Has napameTpbl 3y0UaToro ceKTopa pacCYMThIBAEM MOTPEOHOE YCHIIWE IPHBO/A
P2 - 2'P1';C059’ (238)
b 2:Pycl-cos®  2-1481-0.341-0.995 1970.57 1
‘o R - 0.051 N ’

OrnipesiesuM HeOOXOAUMBIH IHaMeTp MMAPOLMITHH/PA IIPUBOJIA CXBaTa

d= l:—? (2.39)

rie p — jgaBneHue macia B ruapouununape, Mlla. [punnmaem p=12,5Mlla

4+1970.57

d= |———F—=30,77MM

12.5-3.14

[MpuHuMaeM CTaHJapTHOE 3HAYCHHE JUaMmeTpa FMApOUMIMHApa U3 [TOCT 6540-
68 d=30 MM
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M3 KOHCTPYKTOPCKUX cOOOpakeHUit npuHAMaeM paccTOsSHUE MEKILY LHapHUpamMm

B pbidarax ¢—/0 M. Toraa ycunue, 1elicTByO1ICe HA LIAPHUPDI

Fy =2, (2.40)

148,1-0.341
F, = o =72H

JlwameTp wiapuupoB BbIOMpaeM W3 pacyeTa Ha cpes

d, = fﬁ (2.41)
T['[ICP]

rae [icp]z 120 Mlla — gonyckaemMoe HanpsizkeHHe cpesa /s cTalu 45

4-72
3,14-120

= 0,87 MM

[Tpunumaem d; = 5 MM
[IpuHUMaeM IAPHWPHI HA CMSTHE, 3a1aBasiCh [OMYyCKaeMbIM HAaNpsiKeHHEM Ha

cMsTUe s ctanu 45(68.,] = 80 Mlla

_ _Fu SRR
[SCM] T dy b (2.42)

rjae b=34,5 MM — IIpuHsTas ILMPUHA LIapHUpa
5 1o 72
[Benl = 3,14-4-345

Takum obpazom, /g JaHHOTO cXBara MPHHUMaeM MOAYJh 3yOuaropecyHol

= 0,166 < 80Mlla

nepesaud  M=3 MM, pajMyc JeIHTeNbHON OokpyxHocTH R =051 MM, anamerp

rHAPOLUIIMH/IPA NPUBOJIA cxBaTa d=50MM, JHaMETp IIAPHUPOB B phlyarax d, = 5MMm.
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3 CTOPUTEJILHBINM PA3JIE]
3.1 Pacuer kosMuecTBa OCHOBHOIO TEXHOJIOIHUECKOIO 0OOPY0BAHHsl

TakT BBINYCKA:

Fy - 60 )

rae b, — ¢ dexkTuBnbi rogoBoi Gona BpeMeHn paboThl 000pYAOBAHHKS;

N — rogosas rnporpamma BblIlycka /Ulsl AyX CMEHHOTO NpoU3aoAcTsa, T |14 ¢ 18],

3890 - 60
'Cp = W - 27,4 MHH
JleiicTBUTENIbHBIH TaKT BbINYCKA:
B .
T:Tp (1 —m), (32)

rjae [.J) - NOTepH BpEMEHH, Ha OpraHHu3alHOHHO-TCXHHUYCCKOC 06CJ'[)0KP‘IB&HH€ DHGOLIGF()

MeCTa M perjaMeHTHPOBaHHbIC MepephlBbl, B = 6 ... 8% C/O.

6
= 271 el B ’ ’
T 4(1 100) 25,8Mun

KonuyecTtBo CTaHKOB:

t
Cpacq = LU-K’ (3.3)

T

rjae ty,, — WTYYHO KaJbKYJISLHOHHOEC BpEMsI (CT&HKOCMKOCT})) BBITTOJTHCHUA OTCpalku.

MUH.
KoadduumeHT 3arpy3xn TeXHOJIOTHISCKOro 000PY/10BaHUs Ha ONepaLyu
C .
k, = 0= (3.4)

3 C,—,p !

riae Crip — NPUHATOE TEXHOJIOrHYeCKoe 000pyI0BaHKe JIJist OTIepaliiy.

KonuuectBo CTaHKOB Ha 005 OTepalmio
1,78
Cpacu = 758 = 0,06; npunumaem Cpo =1
0,06

=—=10,006
« 1

Bce octanbHble Pe3yabTaThl pacyeToB CBOMM B Tadauiy 3.1.1.

Nucm
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Tabnuna 3.1.1 — KosmuecTBo ¢TaHKOB

Onepauns | Chpac Ipunsroe C,, " KoatbcbﬂuMeHT;aﬂrpymh
010-015 Cpacy = 0,15 Cpp =1 'k, =0,15 |
020 Cpaea = 0,12 Cop =1 k, = 0,12

025 Cpaer = 0,61 Cop =1 k, =061

1030 Cpaen = 0,05 Cp =1 k, = 0,05

045 Cpacq = 0,04 Cp=1 |k, =004
080-085- | Cpaey = 0,09 Cpp =1 k, = 0,09
090
095 Cpaeq = 0,14 Cpp =1 k, = 0,14
100 Cpacn = 0,14 Cp=1 k=014

3.2 OnpeﬂeﬂeHHe YHCIIa MpOU3BOACTBCHHBIX paﬁoqnx JUIE MHOTOCTAHOYHOTO

00CIyKUBAHUs OOOPY/I0BaHHS

HpH opranvi3allid MHOTOCTaAHOYHOI'O 06CJTy}KP‘IBaHHH HEOOX0IUMO onpeneinTb

CHCAYIOUIHE MMapaMETphI:

1) KonnuecTBo 0/IHOBpeMeHHO 0OCTY/KUBAIOIIMX €JIMHULL 000PYI0BAHUS — N;

2) JUIMTENBHOCTD IMKIa MHOTOCTAHOYHOTO 00CTy)KMBaHUs — Tmc:

3) Koapuument 3arpy3kud  oOopyaoBaHUSA BHYTPH ULHMKIA MHOFOCTAHOYHOIO

00CITYKHUBAHUS — K e .
Besnumna npoctos o0opyA0BaHUs BHYTPH LIMK/IA:

Lapoer = TMe =ty

rje t,, — ONepaTHBHOE BPEMs Ha OICPALHH.

Kosdduumenr 3ausroctu pabouero:

T™C = tegos

3ad T :

Tmc

1€ beyoq — BEJIMYHHA CBODOIHOTO BPEMEHH BHYTPH HIHKJIA.

Kosddunment 3arpy3xku 000pya0BaHus BHYTPH LHKA:

(3.5)

(3.6)
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Tme — Enpocr

3.MC T

Te (3.7)

7€ typoer — BEJIMYMHA NIPOCTOS 000PYIOBAHUS BHYTPH LIMKIA.

Kosadpduumnent 3arpy3kn oGopy/1oBaHus B TeYeHHe LMKIA K, J0IKEH ObITh HC
MEHEE paHee pacCYUTAHHOIO K, MHA4Ye IIPHHATOrO KOJIMYECTBA CTAaHKOB Oyjer
HELOCTATOUHbBIM JUISE BBITTOJHEHHUS TIPOIPAMMBbI BBIITYCKA.

Onepaumn 005,020,025,030,045

XL L 6789 MmN RN BB T BRI 5T
NG : — T -
W g LA 1945 ! \
119 788
i 1487 I o 2:5,:?
5210 _. fia7 2t 127967 :
i 5667 o—em—tfe— =[] 715%7 - ‘
N o - =N fic=tt9 l
Bperg abmonamyyeckay pasomss
Bpens 3aHamoCmy Paoyeco Ha Cmonke
Bpens 3a0amocimy pajoyezo Ha Nepexods
Bpens npocmoet cmarkol
Pucynok 3.2.1 — llukiorpaMMa MHOIFOCTAHOYHOIO  OOCIY/KHBaHus — Orepaluy

005,020,025,030,045
Onepanus 005:
tipoer = 15,9 — 1,78 = 14,12;

159 — 14,12
k's.MC - 15 9 = 0'11;

ke = k, Kosdduiment 3arpy3kn obopy10BaHus B TCHCHHE HMKIA K e J0JKEH OblTh
He MEHee paHee pAacCYMTAHHOIO K,, MHA4e IPUHATOTO KOIMYECTBA CTAHKOB Oyner
HEIOCTATOUHDBIM JUIS BLITIOJTHEHUS IIPOrPAMMbI BBITTYCKA.

0,11 = 0,06.

Onepanus 025:

Nucm
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Eupoer = 0;

kive = 1;

fe,ue 2k,

1>061.

Onepanus 030:

tipoer = 15,9 — 1,42 = 14,48;

k. = 15,9 — 14,48 008
' 15,9 o

kove =k,

0,08 = 0,05.

Onepanus 045:
tﬂPOCT =159—-1,21 = 14,69;

L o 15,9 — 14,69 007
TMC T 15’9 — ’

k."].MC 2 k3
0,07 = 0,04.
Cranku ¢ oneparuii 005,020,025,030,045 6yaeT o6cnyKUBaTh OJWH CTAHOYHUK.

Onepauus 080-100
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I 2 3 4 56 7 89 00T 020K

oen o5 o DTV 2%  PIDTPqaer ¢
as7 14 M29% 629712 (] g68
095 /Lj 9 | [T 9se
w30 M35z moe] B
100 532 <A no
- e TS _‘

Bpema abmonamu4eckan pacoms

. Bpema 3auamocmy padoyezo Ha Cmarke

S Bpersg 3aHamocmy pacoyezo Ha nepexodss

1 Bpewa npocmoeb cmarkob

Pucynok 3.2.2 — LlukiorpaMmma MHOIMOCTAHOYHOTO OOCIYKHNBAHUS ONepaiiy 080-
100

Onepanust 080-090:

topoer = 9,72 — 0,81 —0,94 - 0,81 = 3,16:

572-3,16
Kame = 2o
AMC 5,72

= 0,44;

k,ue = k, Koadduuuenr 3arpysku obopypoBanusi B TedeHue LukiIa K, o A0JKeH ObITh
He MEeHEee paHee pPACCYMTAHHOIO K, MHAye TMPHHATOrO KOIMYeCTBA CTAHKOB OyleT
HEJ0CTATOYHBIM JUISl BBITOTHEHHS] POTIPAMMBI BbIITYCKa.

0,44 = 0,09.

Onepauus 095:

tapocr = 5,72 — 3,76 = 1,96;

572 —1,96
k's,Mc = T = 0,65;

k'S,MC 2 k3
0,65 2> 0,14
Onepauust 100:

fluecm
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tapocr = 572 — 3,76 = 1,96;
572 -1,96

K, .= = |
MO 5'72 0!65J

k3.MC 2 k'3

0,65 > 0,14.

Cranku ¢ onepatii 080-100 OyeT 00CTYKMBATH OJIMH CTAHOYHHK.

Boisoa: s 1ByXeMeHHOH paboThl HEOOXOUMO 4 CTAHOYHHKA.

B aBToMaTH3UpOBaHHOM I[POU3BOJICTBE K YHUCIY padOYMX OTHOCHTCH ONepaTop-
Hanaauuk. /s aBycmeHHol pabotsl crankos ¢ onepauun 010 u 015 (Tokapublii cTaHOK
¢ HITY 16A20M3 u BepTUKaAIbHO-CBEPIUIIBLHBIN cTaHok ¢ UITY 2P135M2) npunumaem 2

orneparopa-Hajla1HKa.

3.3 Ol'lpeﬂe.HEHHH KOJIHYeCcTBa HallaI4HKOB

IIpy ompejelieHdd  KONMYECTBA HATAIYMKOB  CleyeT MMETb B BHIY
11e1ecoobpasHocThL  00CTYKUBAHUS OJIHUM  HaJQJIYHKOM  HECKOJIBKHX  Ipynn
000py10BaHHUS.

[lepeyeHb CTAaHKOB Ha ydacTKe:

MdpesepHo-ueHTpoBaIbHBIN M-aBT. KJI-171 — 1 cranok,

HInuuedpesepusii T.5350A  — 1 craHoK,
bosropesHsiit T.507 — 1 cTaHok,

[ opusonTasibHO-(pesepusiii 6HE1T  — 1 craHok,
Kpyrnomnudopanbubiil 3A151 — 1 cTaHoK,
HInuuemnudosanbhbiii 3451A — 1 cTaHoK,
HInuuenuudosanbabtit 311451 — 1 cranox .

Tabnuua 3.3.1 — 3arpy3ka Hanal4MKa

No nanan —_— 1
] ' T.5350A (1) 10%
2 KJI-171 (1)10%

Slucm
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[ponosmxenue Tadbauuel 3.3.1 — 3arpyska Hanaumka

3 1.507 (1)10%
4 6HSIT (1)10%
5 SATIST(1)10%
6 3451A (1)10%
7 311451 (1)10%
CyMMapHoé' BpeMsl 3aHATOCTH Hajlag4uka B | 70% |
%

Jns nBycmeHHON paboThl HeoGX0AMMO 2 Hala uHKA.

3.4 OnpesesnieHue YHUCHCHHOCTH  BCHOMOraTelbHBIX — pabOYMX,  HHKEHEPHO-
TEXHHYECKUX PabOTHHUKOB U CJly)KalUX

K BcnomorarenbHbIM — OTHOCSITCS  paboyue,  BBHIOIHSIOWME  TEXHHYECKOE
o0cITy KNBaHHE [IPOU3BOJICTBEHHBIX YHYACTKOB! padoune PEMOHTHBIX W
MHCTPYMEHTAIBHBIX  CJIYyXKO, TpaHCHOpPTHbIe M 1o/coOHble pabouue, yOOPLIMKH
MPOU3BOJICTBEHHBIX TMOMEUIEHHH, paboune CKIAA0B M KJIQJ0BbIX M Ap. Yucienwocts
BCMIOMOTaTebHLIX pabouuX MexXaHMyecKoM [exe cocrapmiser 20...35% 0T yucia
NPOU3BOACTBEHHBIX padoumux. KojauuecTBO OCHOBHBIX padOuUX ¢ yueToM  2CMeHOM
paboTsl cocTaniser 8 yenosek. C yyeToM 2 cMeH cocTanisger 2 pabounit.

K kareropun wuHkeHepHo-TexHHueckux padorHukos (MTP) ornocstes nuua,
OCYHIECTRIAIOIINE PYKOBOACTBO I[€XOM M €ro CTPYKTYPHBIMH IOAPA3ACICHUAMU, a
TaK/Ke MHKEHEPB! TEXHOJIOTH, TEXHUKH, JKOHOMUCTBI, HOPMUPOBLUMKH H T1. Yucno UTP
coctapisier 21-15% OT yMcaa OCHOBHBIX CTAHKOB MexaHudeckoro nexa. Cocrapnsier 2
paboTHHKa.

K kaTeropuu cyskallldx OTHOCHTCS [IEPCOHAT BBITOJIHSOUIMH padoThbl 110 cyery.
OTYETHOCTH, CHaOKEeHHI0, OMOPMIEHUIO: OyXrajirepbl, KacCUpbl, KONHPOBAILILHKH.
CeKpeTapH, YYETYHKM, 3aBe/ylollMe CKIaJ0B M KIaJ0BbIX. YMCICHHOCTL CIYKALIMX

coctapisieT 1% oT 4ncia Mpor3BoACTBEHHBIX pabounx. Cocrasiser | paboTHUK.

Nuem
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3.5 OnpeneneHue OCHOBHBIX NIAPAMETPOB HPOU3BOJCTBEHHOIO 3aHHS

JUist oprannsaiin MeXaHochopOuHOro MPOH3BOJACTBA PEKOMEHIAYETCS TIPHMEHSTh
O/IHOJTAXKHOE 3JaHHe, T.K B O3TOM cjydae oOOJeryaercss yCTaHOBKA TAKEIOro
000pY/IOBAHUSHHMSA, A TaKKe YHPOIIAIOTCS TPAHCIIOPTHBIE CBA3H MEWKAY OT/AeIbHbIMH
LeXamHu.

Ilupuny nponera BOMpalOT Tako, 4TOOBI MOKHO OBIIO PALHOHATBHO PA3MCCTHTD
KparHoe 4HCIIo psijtoB obopynopanus. Cerka KOJOHH Ut OAHOITAKHOrO 3AaHms
000OpY10BAHHOTO ~ MOCTOBBIM  KpaHoM  npuuummaem  24x12.  Bribupaem  kpaii
SIEKTPUUECKHI MOCTOBOM 01HOOATIOUHBIH OMOPHBIH 1-A-5-16,5-12-3R80
['OCT22045-89.

Tabnuua 3.5.1 — I'abapuThHble pa3Mepsl CTAHKOB

Cranok aGapuThl (MM.)
DpesepHo-1IeHTpOBaATbHbIH M-aBT. KJI-171 950x2350x1900

Tokaprstii ¢ UITY 16A20M3 2260x1750x3220 o
BépTHKaanO-CBeannLHblﬁ c UI'lY 2P135d2 2500x1800x2700

| [muedpezepusrii T.5350A 2595x1550x1650
boartopesusiit T.507 870x590x2025
["'opusonTanbHO-Gpeseprbiid OHE 1T 2060x1940x 1600

Kpyrionundosanbhpiit 3A151 3100x2100x1500
HInmnnemnmudonanbapid 3451A 6000x1425x1765
[ nuenmundosanbubiid 311451 2600x1700x 1900

BeicoTy nposiera BIOUPAIOT HCXO/ISt M3 CXEMBbI, IIPHBEJCHHON Ha PUCYHKE .
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Pucynoxk 3.5.1 — Cxema nonepeuHoro paspesa: | — kaOHHa kpaHa: 2- oCb

Mcxoast U3 MakcuMasibHOro rabaputHoro pasmepa o0OpY/lOBaHus O BbhICOTE
h, MuHMManbHOrO paccrosinus hy Mexkay o0Opy0BaHMEM M TIEPEMELIAcMbIM IPY30M. A

TaK/Ke pasMepoB M0 BbICOTE TPAHCIIOPTUPYEMBIX PY30B hy ¥ 10BEMHO TPAHCIOPTHBIX

MOJIKPAHOBbLIX NyTeH; 3 — CTaHOK

cpeacts hy onpesenstor BbICOTY Hy 10 TOJIOBKH MOJKPAHOBOTO peJibea:

Hl - h1 + hz + h3 + h4, (38)
H, =3220+04+22+11=692m
[Tpunumaem: H; = 6,95 m
fluem
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BoicoTa nposnera:
H=H +A+M, (3.9)

rne A — rabapuTHblii pazMep KpaHa, M- MHHHUMaJIbHOE PACCTOsiHUE OT NOTOJIKA 10
KpaHa.
H=6954+0960+ 0,100 =8,01m
[lpunumaem H = 9,6 m

Hust 3panns BeICOTOH 9.6M M KpaHa TIpy30MOJBEMHOCTBIO ST HMPHHAMAEM 110
T'OCT25628-90 kosonny ¢ paszmepamu 400x600 mm. Tunopasmep KOJOHHBI TS
KapKacoB 31aHuH, 000PYJOBAHHBIX MOCTOBBIM NIEKTPUUYECKHUM OMOPHLIM KPaHaMH. fpw
CTPONUIILHbLIX KOHCTPYKLHUSX HOKPBITUH € NMPIMOIUHEHHBIM HUKHKUM rtoscom FHOKKY6 ¢

BbIcOTOM 10650 MM.

3.6 Bboibop 1 o6oCHOBaHUSI MeTOAa YCTPAHEHUs] CTPYKKM M MeToJla cHahKeHUs

yuactka COX

B nponecce o0paboTkn aetanu odpazyloTes B OCHOBHOM 3J1€MEHTHAsS CTPYKKA MU
yieMeHTooOpazHas. OT CTAaHKOB CTPYXKKa yOUpaeTcs BPYUHYIO B Tapy sl CTPYKKH €
MOMOULLIO KPHOYKOB, COBKOB W LLIETOK.

Bbidop cucTeMbl yaalieHHsi CTPY/KKH 3aBUCHT OT BHJa [POM3BOJACTBA, Mapku
obOpabarplBaeMOro Metajila, BHIa CTPYKKH, e€ KOJIM4YecTBa M IUIOIA]H, Ha KOTOPOH
oHa oOpasyercs. B naHHOM cilyyae KpUTepueM BblOOpa CUCTEMBI yAalleHMsl CTPYIKKH
CIYKUT KOJIUYECTBO CTPYXNKKH B IO, NMPUXOJsIIeics Ha | M NpOM3BOJACTBEHHOH
naowanu C, /M.

Texnudeckoe pelleHHe 110 oOpraHusanuu  cOopa W TPAaHCIOPTHPOBAHMS

N
CTPYIKKH 3aBUCHUT OT I'OJ0BOI0 KOJIHYECTBA CTPYAKKH Ha 1M

AT o

rjae m,,.— Macca 3aroTOBKH, KMy, —8,600kr;
My, MACCa JCTaNH, KI5 Mye —0,3KI]
() — roaoBoi 00beM BbIIyCKa JieTale, TIT: Q=85001ut;

S — NpOU3BOACTBEHHAs M0MIab, M7 S = 168 M°.

fluem
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_ (86-6,3)'8500

= 0,11 1/m.
168:1000

Ipu kommuectse crpyxku go 0.3 1/M* B roa ueisecoobpasto coGupars
CTPYKKY B CrHEUHaIbHbIe €MKOCTH M JOCTaBIATH K MecTy cOopa CTpYKKH
HanoJbHBIM TPAHCIOPTOM (dJIeKTpokapamu). Mcnonbivemble JaHHBIE CTAHKOB
UMEIOT BCTPOEGHHYIO Tapy Ui CTPYKKH.

Jist cbopa cTpyKKH Ha TEPPUTOPHHU LIeXA UCIIOJB3YETCs ClIeHHaibHble KOHTeHHepLI
it yOOPKH CTPYKKM. 3anoHeHHas CTPY/KKOH Tapa BBIBO3ATCA HA HAKOMMTEBHYIO
MJIOLIAZIKY, & 3aTeM — Ha Y4acTOK repepaboTKH.

Crioco6 mopaun COXK — ueHTpaIM30BaHHO-TPYIIIOBOM: KUAKOCTL MOJACTCS [10
TpYOOIPOBOIaM U3 HEHTPAIBHON YCTAHOBKH K Pa30oOpHBIM KpaHaM, YCTAHOBIEHHbLIM Ha
ydactkax. B npomecce paborhl  cTaHKa MCMOJb3yeTCS daBTOHOMHAsS — CHCTeMa
OXJIQK/ICHUS CTAHKA, KOTOpas €XeCYTOUHO MOMNOJHIACTCS H3 pa3zbopHBIX KPaHOB JUis
BOCIIOJIHEHHUS MTOTEPh KUJAKOCTH BCIEJACTBHE €€ PazOpPbI3rUBaAHUS, YHOCA CO CTPYKKOH M

00padoOTaHHO| 3arOTOBKOH.

Sluem
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4 BE3OITACHOCTbD XXU3HHUJIESI TEJILHOCTU
4.1 Oxpana tpyna

Oxpasa  tpysia — 970  cucrema 3dKOHOAATENIbHBIX  aKTOB,  COLMAMBIO-
JKOHOMMYUCCKMX,  OPIaHM3AllMOHHBIX, TEXHHYECKHUX, THIMEHMUECKUX M JieyeOHo-
MPOMYHIAKTHYECKHX MEepONpUsITHIl U CPEACTB [10 CO3JAHHIO YCIOBUH, 00ecrneunBaroimy
0e30MacHOCTE, COXpaHEeHHe 310pOBLS U paboToCrocobHOCTH yenoBekKa.

Koneunas nenb oxpanbl Tpyaa — noauas JUKBHAALMS  [1POU3BOJICTBEHHOTO
TPABMATH3MA, NIPOQPECCHOHANBHLIX 3a00NEBAHMI  [TyTeM cO3aHuis  Ge30NacHblX i
Oe3BPeHBIX YCIOBHH TPyJa Ha [POM3BO/CTBE. Paccmatpusas Bonpock! oxpansr Tpya
HEOOX0IMMO pa3zpabaTeiBaTh MEepOIpUSTHS 1no TEXHUKE OesonacHocTy.
NPOM3BOJCTBEHHOH CAHHTAPHH U MIPOTHBOIOKAPHO#H GE30MacHoCTH.

OO6paboTka MeTamloB pe3aHHEM [IPOJOIKAET OCTABATHCS O/IHHM M3 OCHOBHbBIX
CHOCODOB  MOJTYYeHHs] TOYHBIX Pa3’MepoOB M Gopm  seraneit mawmn M npuGopos.
[Ipodeccus cranodnnka sBaseTcs camMoll MHOFOYHCIEHHOH B MalnHOCTPOHTEILHOM
NPOMBILICHHOCTH.  [lpouecc  pesanns HempepbiBHO —passuBaetcs. Bueapenne n
POU3BOACTBO  0CODO  TBEPABIX  PEKYIIMX  HMHCTPYMEHTOB M MX  [OCTOSIHHOE
COBEPIICHCTBOBAHHE  M03BOJIAKOT  3HAYUTENBHO  IOBBICHTE CKOPOCTH  pe3anus. a
COOTBETCTBEHHO H OBICTPOXOHOCTL METAIIOPEKYIIUX CTAHKOB.

B napke CTaHKOB 3HAaUMTEsILHO BO3pacTaeT yjeNbHBI BEC arperaTHbiX CTAHKOB.
aBTOMATOB, ABTOMATHYECKUX JIMHHM, CTAHKOB M JIMHHUI C MPOrpaMMHBIM yIIpaBIeHUEM.
Beg 970 okasbiBacT No0KMTENBHOE BAMSHIE HA POCT MPOM3BOAMTENLHOCTH U YIYULILIEHHe
ycnosuit TpyAa mpu o0paboTke MeTaioB pesanneM. Bmecre ¢ Tem BO3HMKaeT psi
npobileM 6e30M1aCHOCTH M THIMEHBL TPY/AA, CBSI3aHHBIX C POCTOM CKOPOCTEH pesaHus,
OBICTPOXOAHOCTBIO CTAHKOB, 00PabOTKOH Ha METALIOPEKYIIMX CTaHKax METalIoB M
HEMETANTHYECKUX MATEPHAIOB C BPEJAHBIMU HAIOJIHHUTEIAMM (OEPUITIHH, CBHHIIOBHCTHIC
OpOH3bI U JIATYHH, PA3IHYHBIE [1/1ACTMACCHI ).

Ipenynpexnenue TPaBMUPOBAHMS JABUIKYUIUMUCS 4acTAMHU CTaHKa,

00pabaTbiBaGMOI IeTANTBIO U PEIKYITHM HHCTPYMEHTOM, NIPEAYNPEAICHHE I1a3HbIX TPABM

Tlem
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OTICTAIONIEH 1 TI0OPE30B JICHTOYHOH CTPYKKOI, 06ecnblIHBaHHe TpedYIOT cepbésnoro
BHHMaHUs.  DTH  3aa4d  PEMIAOTCH  KOMILIEKCHO: HEMPEPBIBHBIM  MOBbILLICHHEM
OesonacnocTi camux crankoB. Croga BXOIUT OCHallleHHe uX BcE€ Hollee COBEPUICHHbIMHU
CPEACTBAMM OE3011aCHOCTH B IIPOLECCE MPOCKTHPOBAHHS, M3rOTOBICHUS U MOJCPHH3AIIMMN;
YAYHIICHHE OpPraHM3allik pabouero Mecta CTaHOUYHUKA, MEXaHU3ALMS BCHOMOIaTElbHbIX
OTiepalliii; TOBbIIICHHE KBaTH(PUKAUMK paboumXx, COBEPILCHCTBOBAHHE MX 3HAaHH B
obs1acTi He30MacHOCTH TPyaa, OCBOEHUE UMU NEPEOBBIX METOI0B U NPUEMOR paboThI fa
CTaHKaX, NOBbILIEHHE AUCLMIUIUHbBI TPYIa.

K rexnonoruueckomy npoueccy mMexaHuyeckoii 00paboTKH BaJIOB IIPebsBIsICTCS
psil TpebOBaHMH, 0becnedeH e KOTOPBIX CIOCOGCTBYET HE30MACHOCTH paboThl, @ UMEHHO:

- IPUMEHCHHE MEXaHU3aLMH, aBTOMATH3ALMH U AUCTAHIHOHHOIO YIIPABACHHS B TEX
CiydasX, Koraa NEHCTBHE BPEIHBIX M ONACHBIX [POM3BOACTBEHHBIX (AKTOPOB Helb3s
YCTPAHHUTB;

- obecrieyeHre HaUIeKALICH repMETH3ALMH TTPOH3BOICTBEHHOTO 000pPYI0BAHMA:

- IPUMCHEHHE CPE/ICTB 3alIUTHL padOTAIOLIMX;

- IPMMEHEHUE CHCTEMbI KOHTPOJIA M YNPABJICHHS TEXHOIOIMMUYECKUM

NpoLeccoM, odecriednBaroliei 3auTy pabounx u ABAPUHHOE OTKIIIOUYEHHE

[IPOM3BOACTBEHHOIO 000pY/1I0BaHUS

- OCHallleHUe TEeXHOJOTMYECKUX [IPOLECCOB YCTPOHCTBaMH, o0ecneyuBaloliMmm
OJIy4CHHE CBOEBPEMEHHOH WH(POPMALIMM O BO3HUKHOBEHHHM ONACHBIX M  BPEIHbIX
NPOU3BOACTBEHHBIX (haKkTOPOB;

- CBOCBPEMEHHOE  yJaJeHMe W O0e3BpeKMBAHHE  OTXOJIOB  MPOH3BOACTBA.
SIBISFOILMXCS HCTOYHMKAMM BPEAHBIX M OMACHBIX MPOU3BOJACTBEHHBIX (PaKTOPOB;

- NPUMEHEHHC palMOHAIBHBIX PEKHUMOB Tpyda M OTAbIXa C  UEbIO

NpCAYNPCKACHHUA BO3HUKHOBCHHA  OITACHBIX HCHXO(bH?»HOJ'IOFH[{eCKHX W BPCIHLIX

IPOU3BOICTBEHHBIX (PAKTOPOB.
YunTeIBas laHHbIE TPeOOBAHHUS, HA YYACTKE MeXaHHYECKOH 00paboTKU LecTepeH

ApeaAyCMOTPCHBI  OIpawIACHU  TTOABHAKHBIX JacTe, H806X0,[[I/IMI:I€ HICKTPHUHCCKHC

OJIOKMPOBKH, YCTPOHCTBA aBApUIHOM OCTAHOBKH.
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DiekTpoanfiapatypa CTaHKOB —pasMelleHa B WKadaX, PacroiokeHHbIX
HEMIOCPEACTBEHHO  Ha  cTaHkaxX. Pa3Bojaka  3nekTpooOoOpyoBaHus  BBIIOJHEHA B
CrelMalbHbIX KOPITyCax.

Ha npoekTHOM yyacTKe MOTOYHON JIMHHM MEXaHMUYECKOH 00paboTKH Baja
HaXOJWTCA KpaH-Oalika, KOTopast OCHAIIeHa CJIeIYIOIMMH NTPUOGopaMu 6e30M1aCHOCTH:

- OFPAHUYHTEIIH IPY30MOABEMHOCTH, TIPEJAOXPAHSIIOLINE KPAH OT Meperpy3ku:

- KOHEYHBIE€ BBIK/JIHOYATENH, aBTOMATHUYECKH OTKJIIOYArOlIHe MeXaHM3M [101beMa
KpHoKa MJIH MEXaHH3M [IEPEABUKEHHUS [1PU NMOAXOE K KPaHHUM TOUYKaM.

beszonacHocTs  3KCIULyaTallud  IOABEMHO-TPAHCIIOPTHBIX — YCTPOHCTB — Tpedyer
Orpak/IeHUA BCEX JOCTYIHBIX ABHKYIUIMXCS UITH BPALIAIOIIMXCS HacTeld MeXaHU3MOB.

Heo0XoaMMO  MCKJIIOUMTH  HEMPEJyCMOTPEHHBIH  KOHTakT — paboraroiuux ¢
nepemMeliaeMbIMi IPy3aMu M CAMMMHM MEXaHM3MaMHu [pU MX TePeIBUKCHUU, a TakKe
00€eCNeYnUTh HAJEKHYIO MPOUYHOCTE MEXaHH3MOB, BCIIOMOTATEIbHbIX, IPY303aXBaTHBLIX H

OQTOYHBIX NPHUCITOCOOICHHUH.

4.2 Mukpokiumar

MUKpOKIMMAT [MPOM3BOJACTBEHHBIX MMOMEILEHHH — 3TO K/IMMAT BHYTPEHHEH Cpelbl
ITHX  MOMENICHUH, KOTOPbIH oOmnpejessieTcst JeHCTBYIOUIMMHU Ha OpraHusM  4eloBeka
COUCTAHMAMH TEMIIEPATYPhl, BIAKHOCTH M CKOPOCTH JIBHKEHHsA BO3AyXa, a TaiKe
TEMIIEPATYPbl OKPYKAIOIINX TOBEPXHOCTEH.

VuureiBas, 4YTO TPy/0oBas JIEATCIbHOCTb UeJIOBEKa BCerja MpoTekaetT B
Onpe/iefeHHBIX METEOPOJIOTHYECKMX YCIOBHAX, Ha pabodeM MecTe HeoOX0AMMO CO3iath
ONTUMANBHLIH ~ MUKPOK/IMMAT, KOTOPBIH IIPH  JUIMTEIBHOM W CHCTEMATHYECKOM
BO3IEHCTBHM HA HelOoBeKa 00ecneyuBaeT coOXpaHeHHe HOPMAIbHOTO (yHKIIMOHATIBHOIO U
TEMI0BOrO COCTOSHUS OpraHu3Ma 6e3 HarpsKeHHs. MeXaHH3Ma TEPMOpPEryJIsLun, obecre
yMBaeT OLIYLIEHHs TeIoBOro KoMm(popra M co3Jaer [MpeAnochliKi JUIS  XOpole
pabotocrnocobnoct. JlauteapHoe BO3JIEHCTBME Ha  HeJlOBeKa HeOaronpUsaTHLIX

METEOPOJOrHYECKUX  YCIOBMH — pe3Ko  yXy/awaer —ero  camMouyBCTBHE.  CHHKaeT

IPOM3BO/IMTENBHOCTD TPY/1a U TPUBOAHT K 3aD0JIEBAHUSIM.
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Bricokass  Temmepatypa  Bo3yxa  CrocoBCTBYeT  GBICTPOH  yTOMISEMOCTH
pPaboOTAIOUIEr0, MOXKET [PUBECTH K [EPErPEeBY OPraHu3Ma, TeMIoBOMY yaapy Ml
npodsabonepanuio. Huskas temieparypa BO3LYXa MOKET BbI3BATH MECTHOE WM 0Oliee
OXJIaXKACHUE  OpraHu3Ma, CTaTb [PUYMHOH  NPOCTYAHOrO  3adojeBaHust  1ubO
0OMOPOIKEHHS.

BiaxHocTe BO3jlyXa OKa3plBACT 3HAUMTENBHOE BIAMAHME Ha TEPMOPErYIsiliio
opraHusma 4esjoBeka. Bbhicokas OTHOCHTeNbHAs BIAKHOCTH (OTHOLIEHHE COAEp/AKAs
BOJISIHBIX MTApOB B | M3 BO3/lyXa K HX MAaKCUMaJIbHO BO3MOKHOMY COAEPKAHHIO B YTOM Ke
00beMe) NpH BBICOKOH TeMIlepaType BO3/yXa CIOCOGCTBYET MeperpeBaHnio OpraHn3Ma.
NPH HH3KOH K€ TemIleparype OHa YCHJIMBAET TEMJIO0TAady C IMOBEPXHOCTH KOKM, UTO
BCJIET K IepeoXyak/JeHHI0 opraHuizMa. Huszkas BIQKHOCTH BBIZBIBAET IePeChIXaHne
CIIM3HUCTBIX 0D0J04EK JAbIXaTelbHbIX MyTei pabouero.

[ToasuxkHOCTh  BO3ayxa H(PQekTHBHO CrocobCeTBYET TenuooTaaue OpraHniva
YEJIOBEKA U ITOJOKHTENBHO NPOSBIASCTCS NPH BBICOKHX TEMIEPATYPAX, HO OTPHILATENLHO
NPH HU3KKUX.

OnrumanbHble IlapaMeTpbl MUKPOKJIMMATA NpUBeJIeHbl B Tabuie 4.2.

Tabnuua 4.2 - OnTrManbHbIe apaMeTpbl MUKPOKIUMATA

-

OrHocuTenbHas
Temneparypa CKOpOCTH  JIBUJKCHHS
Ceson JTAKHOCThD
o31yxa, °C lo31yXa. M/c, He bornee
BO3/1yxa, Yo

XONOJHbINH U IEPEXOHON

cpejiHecyTo4Has t° 17...19 60...40 0.3

Bo3ayxa Huxe +10°C)

Tenneri

(cpeaHecyTouHas t° 20...22 60...40 0,4

Bosayxa +10°C u BbiLIe)

B niexe Mexanuueckoi 06paboTKH OTBETCTBEHHOCTH 3@ BBIIOJHEHUE MEPOTIPHATHH

1o oxpaHe Tpy/jla U TEXHHKE 0e3011aCHOCTH BO3Jjaraercd Ha HaJalbHUKA LEXa., a Ha

fuem
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YHacTKke —  [IPOHU3BOJICTBEHHBIX MacTepoB, KOHTPOJb COGJ’I}OLLGHHH YCHOBHI:;I TCXHHKH

0e30MmacHOCTH OCYIIECTBIACT HHKCHED MO TCXHHUKE 0e30IacHOCTH.

4.3 BeHTHIISIIUS U OTOTLICHUE

Bentunsumneil naspiBacTCsl KOMITIEKC B3aMMOCBS3aHHBIX YCTPOICTB M NPOIECCOB
JUTS COBJIaHUs TPeOYyeMOTro BO3/1yX000MeHa B MPOH3BOACTBEHHBIX NOMELIEHHSIX.

OcHoBHOE Ha3zHaUYeHHE BEHTHSILINH — yJaJeHHe 3 pabodeil 30HBI 3arpsa3HeHHOrO
WITH NIEPErPEeTOro BO3/yXa U 110/a4a YUCTOro BO3/1yXa, B pes3yibTare yero B paboueii 3ome
CO3/1at0TCA HEOOXOAUMBbIE OJIaroNpHUsITHBIE YCIOBHS BO3YIIHON CPe/Ibl.

IlpoussojcreeHHbIE  TIPOLIECCHl  MOIYT COMNPOBOKJIATHCS  BBIJACICHHEM  Terna.
BPE/HBIX 'a30B, MAPOB, MMbUIH, BIATrH, BCJIC/ICTBHE YETO METEOPOJOrHYeCKUe NapaMeTphl U
COCTaB BO3[lyXa B [MPOHU3BOACTBEHHBIX TMOMEIIEHHSX OTIHYAIOTCS OT HOPMalLHOIo.
Cozganue ONTUMAIBHBIX W JIONYCTHMbBIX METCOPOJOTHYECKHX YCIOBHH, yancHue u
pazbaBiieHHe BPeJHBIX BEILECTB, BbUICAAIONIMXCS [IPH Pa3InYHbIX padoTax, J0CTHraeTCs
BEHTHJISIIMEN MTPOU3BOACTBEHHBIX, BCIIOMOIaTe/IbHbIX U OBITOBBIX NTOMEUIEHUH.

B 3aBucumocTH o0OT crnocoba nepemerrieHMs BO3/lyXa B IPOM3BOACTBEHHBIX
MTOMEUICHUSX BEHTUISALIMS JIEJIUTCS HA €CTECTBEHHYIO MU UCKYCCTBEHHYIO (MEXAHHYECKYIO ).

EcrecTBeHHas BEHTUSIIMA TIPOU3BOJCTBEHHBIX MOMEUIEHUI OCYLIECTBIACTCS 3a
CUET PAZHOCTH TEMIEpaTyp B IMOMEIIEHUHW HApYKHOIO BO3/AyXa (TEINIOBOH HAIOpP) MM
JeiCcTBHS  BeTpa (BeTpoBoit Hanop). Jlis JanHbIX  yClOBHH  paboOThl  MPUMEHAETCS
HEOpraHu30BaHHAs  €CTECTBeHHas  BEHTHISLMA, NpH  KOTOPOH — BO3AYyXOOOMECH
OCYILIECTBJISETCS 33 CYET BBITECHEHHs BHYTPEHHErO TEIUIOBOIO BO3AYXa HAPYKHbLIM
XOJIO/IHBIM BO3/IyXOM uepe3 okHa, (POPTOUKU, (PpaMyTH U JIBEPH.

EcTecTBeHHAs BEHTHISALIMS JelIeBa W Npocta B IKciulyarauuu. OCHOBHOH ee
HEIOCTATOK 3aK/I0YaeTcsi B TOM. YTO NPMTOUHBIH BO3/AYX BBOAMTCH B NOMELIeHHe Oe3
Npe/iBapUTeNbHOI OUUCTKH M IOJI0IpeBa, a YAalsieMbld BO3JyX HE OdMllactes u
zarpssusier arMocdepy. B JaHHBIX  yC/IOBHSX @CTECTBEHHYIO  BEHTHIILHMIO  MOWKHO

MPUMEHHTH, TAK Kak Ha ydyacTke oOpaboTKu Kaprepa KOpoOKH oTOOpa MOILIHOCTH HET

GOBLINX BBIACIEHUI BPE/HBIX BELIECTB B pabOUyIO 30HY.
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[TomMHMO cCTeCTBEHHOH, B IeXe MeXaHHYeCKoH 00OpabOTKH YHHBEPCAILHBIX
TCXHOJIOTHH TIPUMEHSAETCS TAKKE HCKYCCTBCHHAS BEHTWISILMS, KOTOpas ycTpaHser
HEAOCTATKH €CTECTBEHHOW BEHTHIIIIMU. | IpyU MCKyCCTBEHHON BEHTHIISIITMH BO3/1YX000OMEH
OCYUICCTRIACTCSl 3@ CYET HAMOpa BO3JYXad, CO34aBaeMOro BEHTUIISITOPAMM. BO3AVX B
3UMHEE BpeMS IOJOIPEBAETCs, B JICTHEE — OXJIAXKIAeTCsl M, KPOME TOro, OYHIIAeTCs OT
3arpa3HeHui. B naHHOM ciiydyae NMpUMeHsieTcss HNPUTOYHAsS M BBITSKHAS HCKYCCTBEHHas
BEHTUIISALIMA.

[Ipy npuTOYHOM cHCTeMe BEHTHJISILHM TMPOU3BOAWTCS 3a00p BO3/yXd M3BHE C
NOMOLIBIO  BEHTHUsTOpa 4epe3 Kajlopudep, I[je BO3AyX Harpesaercss W pH
HeOOXOJMMOCTH  YBI&KHsIETCs, a 3areM nojaercs B nomenleHue. KonngecTBo
101aBaEMOIo BO3/IYXa PEryjupyercs K/alnaHaMu WK 3aC/IOHKaMM, YCTaHABIMBACMbIMHU B
OTBETBJICHHUSX. 3arps3HEHHbIM BO3/yX BBIXOJAUT 4epe3 JBEpPH, OKHA, (OHApH W LN
HEOYHULIEHHBIM.

[Ipy BBITSKHOM cHUcTeMe BEHTHISUMHM 3arps3HEHHBIA M JIeperpeTblid  BO3yX
yaauasercss W3 [OMELIEeHUs 4Yepe3 CeTh BO3AYXOBOAOB ¢ IIOMOLULK) BEHTHISITOPA.
3arpsi3HEHHBIH BO3jlyX nepejl BblOpocoM B artmocdepy ouduaercd. Hucrbid BO3ayX
nojcachlBaeTcs 4epes OKHa, JIBEpH, HETIIOTHOCTH KOHCTPYKLIMH.

Tak Ke npeaycMOTpeHO aBapuiHas BEHTHIIALMWS, KOTOpas IIpeHazHavyaeTcs s
OLICTPOIO yjajeHuss W3 [OMEIIeHUH 3HAYMTEIbHbIX O00BEMOB BO3AyXa ¢ OOJLLIMM
CoJIepKaHHEM BPE/HBIX W B3PBIBOONACHBIX BCHIECTB, MOCTYMAIONIMX B MOMELIEHHE TPH
HApYIIEHUH  TEXHOIOTMYECKOrO  pekUMa W aBapusax. ApapuiiHas — BeHTU/IALUS
CNPOEKTUPOBAHA BBITAKHOM.

JIns otornieHHs TPOMU3BOJICTBEHHOIO IIOMEIIEHMS LeXa Bajla MPOMEKYTOUHOTO
pa3aTOYHOH KOpPOOKM TIPUMEHACTCS CHCTeMa  BOJAAHOIO  OTOIJICHHS. OCHOBHBIMH
3a/1a4aMi OTOIIIEHUs SBJISIFOTCA:

- HarpeBaHue BO3/1yXa MOCTYNAKEero B NOMELLEHHe H3BHE!

- HarpeBaHue BO3/JyXa MOCTYNAIOUICIO B NOMELUEHHE Hepe3 MPUTOUHYIO CHCTEMY

BEHTHUJILIMH, €CJIM OH HE IIOJ0I'PET,

- BO3MEIIEHHEe pacxojga Terja 4epes orpaxaaroime KOHCTPYKLHHM 31aHHH H
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COOPYKEHHUH,
4.4 Ocgelrenue

Cper umeeT OoublIOE 3HAYEHHUE JUISL YeJioBeKa, ofecneuuBas CB3b OPraHu3Ma ¢
OKpysKatolen cpeaol. HasnaueHue DPOU3BOJCTBEHHOIO OCBEIICHUS — 00ECIeYUTh,
MPEKAE BCEro, HOPMAibHbIE 3pHUTEILHBIE YCIOBUS paboThl B [POH3BOJCTBEHHbIX
MOMELLIEHHAX B TeueHHe pabouero BpeMeHH.

[To Tuny MCTOYHHKA CBeTa B LEXE MPUMEHSICTCS MPOU3BOACTBEHHOE OCBEILCHHUE
CIEAYIOIMX BMJIOB: €CTECTBEHHOE — 3a CYET  COJIHEYHOIO M3Jy4deHus (NpsiMoro u
Anddy3Ho-  paccessHHOro cBeta HeEOECHOro Kymnosa); HCKYCCTBEHHOe — 3a  cuer
MCTOYHUKOB HCKYCCTBEHHOIO CBETA: COBMEILEHHOE.

EcTecTBeHHOE OCBElIEHUE HMEET TOJOKUTEIbHbIE W OTPUIIATE/IbHbIE CTOPOHbI.
bonee OnaronpusiTHBIA CHEKTPaIbHBIM cocTaB (HalH4dMe YIBTPAHONCTOBLIX Jydei),
BblcOKas AUGPY3HOCTh (paccesiHHOCTh) CBETA CrOCOOCTBYIOT YAYHIIEHHIO 3PUTENbHbIX
yenoBuid paboTel. B TO ke BpeMsi MpU €CTECTBEHHOM OCBEUIEHHH OCBELIEHHOCTb BO
BpEMEHH M TMPOCTPAHCTBE HEIMOCTOSHHA, 3aBUCUT OT HOIOAHBIX YCIOBHH. BO3MOMKHO
TeHeoOpa30BaHUe, OCJICIVICHHE TIPU SPKOM COJTHEYHOM CBeTe.

MckycerBennoe — ocelleHHe  noMoraer — M30€Karb  MHOIMX  HEJOCTATKOB.
XapakTepHbIX U €CTECTBEHHONO OCBEUIEHHS, W odecreunBaTh ONTHMABHBLIH CBETORON
pexuM. OaHAKO YCIOBUS FMUTHEHBI Tpyda TpeOyIOT MaKCHMalbHOIO HMCHOJIb30BaHWA
ECTECTBEHHOrO OCBEIlleHHUsl, TaK KaK COJIHEYHBIM CBET OKa3biBAECT O310POBIIsIOLICE
JIeCTBUE HA OPraHU3M.

B 1HeBHOe BpeMs Ha ydacTKe Baja [POMEKYTOUHOIO PazjlaTO4HOH KOpoOKH
HCIIOJIB3YETCS KOMOMHMPOBAHHOE €CTECTBEHHOE OCBELIeHHe — coueranne HoKoBOIo,
KOJa CBET NMPOHUKAET Hepe3 OKOHHbIE [POEMbl, W BEPXHEr0 OCBEUICHMs, KOria CBeT
MpOHUKaeT B IIOMEUIEHHE Yepe3 adpallMOHHbIC H  3EHHTHbIC doHapH, TNPOEMbl B

nepekpbiThsX. KoMOGHHMpOBaHHOE oOCBellleHHe obecHeyHBacT Hollee  paBHOMEpPHOE

pacnpesicjieHHEe BHYTPH MPOU3BOJACTBCHHOI'O MOMCHICHHUA.
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B TCMHOE BpeMﬂ CyTDK HJTH HpH HECAO0CTATKE CCTCCTBCHHOIO oOCBeUICIinA
HUCTTOJIB3YETCA HCK}/CCTBGHHO@ QCBCIICHHC. TaKDe OCBCILICHHWEC HA3LIBACTCH COBMCUICHHLIM.,

MckyceTBeHHOE OOCBEIICHHE MPOSKTHUPYETCss KOMOMHHUPOBAHHBIM — K 0OLIeMy
OCBEILEHHIO nobasisieTcs MeCTHOE, KOHIIEHTPHUPYIOIIEe CBETOBOM MOTOK
HEernocpeJACTBeHHO Ha pabounx wmecrax. [lorounas JMHMS —ocBellaeTcs  OOUIUM
OCBELIEHHEM OT MaruCTpajdbHBIX JIaMII, CO3JACTCH OCBEIICHHOCTL HAa pabodyeM MecTe He
MeHee 2001K. Ha KOHTPOJIBHOM CTOJI€ NMPEIyCMOTPEHO MECTHOE OCBELIEHHE, CO3/latolllee
ocpelleHHocTh S00ak. Kpome 1oro B 1exe HPEIyCMOTPEHO aBapHiHOE OCBEUICHHME,
KOTOpOE  MpejHa3HadyeHo i o0ecrnedeHuss MUHHUMAIbHOH — OCBELIEHHOCTH B
MPOM3BOACTBEHHOM TMOMEHIEHHH Ha Cliydail  BHE3anHoro OTK/IIYeHUs  padovero
OCBELLIEHHUS.

[ urnenuuyeckue TpeGOBaHUS K MPOM3BOACTBEHHOMY OCBELLEHHIO, OCHOBAHHbLIC Ha
NCUXO(DH3HUECKUX OCOOCHHOCTSIX BOCTIPUATHS CBETA W €ro BIHAHHSA HA OpraHH3M
yesloBEeKa, CBEEHBI K CJIEIYIOIEeMY:

— JjlomKHa ObITh  obecriedeHa  PaBHOMEPHOCTH M YCTOWHMBOCTL — YPOBHS
OCBEIIEHHOCTH B [TOMEIEHHH,

— OCBETHTelIbHasl YCTAHOBKA JIONIKHA ObITh O€3011acHON K OC3BPEAHOH B rporecce
IKCIIIyaTalmu;

— BeJWYKHA OCBEIIEHHOCTH JOJIKHA OBITH MOCTOSIHHON BO BPEMEHH!

~ HanpaBJeHHOCTH CBETOBOIO HOTOKA Ha PadOYyto MOBEPXHOCThL JIOJKHA ObITh

ONTUMAJIBHOM.

4.5 Tloxapnas 6€3011aCHOCTh

[NoxapHas Ge30macHOCTb npeaycMaTpuBaeT odecnedenye 0€30MacHoCT noaeH 1

COXpaHeHHst MaTepUalbHbIX LICHHOCTEH 1exa.

Homapﬂaﬂ ONNaCHOCTL IPOHU3BOJACTBCHHOIO 3JlaHus  ONpeAcIseT sl HOH(apHOIZ

OnacHOCTBHO TEXHOJIOTHYECKOI'O rnpouecca H KOHCTPYKTHBHO-ILJIaH HPOBOYHBIMH

pEUICHUAMMU 3/1aH M.

flucm

151900.2016.599.00.00 113 N

Ham. | [lucm Ne doxym. MNodnuce |Hama




[IpockTupyeMbIi  y4acToK Balla NPOMEKYTOYHOIO PazsfaToqHoil  KOPOOKH 110
MOKapHOH OE30NacHOCTH OTHOCUTCS K KaTeropuu «/1» (1ex, cBa3aHHbiii ¢ HpUMeHeHHeM
HECropaeMbIX  BELIeCTB M MaTepHalloB B XOJOJHOM  COCTOsiHMH). B ouenke
IIPOTHBOIMOKAPHBIX KA4eCTB 3Jl@aHUH M COOpYKeHMH OO0Jbloe 3HAYEHHE HMeeT MX
OIHECTOHKOCTB. BhiOpaHHoe 3/1aHKe 110 rpynrie BO3ropaeMoCTH OTHOCHTCS KO 2 CTEIMeHH K
HCCTOPAeMBbIM,  T.€. MO BO3/JEHCTBUEM OrHS HWIM  BBICOKOM TeMIepaTrypbl  He
BOCTI/IAMEHSIETCS, HE TJIeeT U He 0OYIJIMBACTCH.

His obecrievyenus npu noxape 0€30NacHOM 2BaKyalMu JIIOJICH NPelyCMOTPEHBI
DBaKyallMOHHBIC  BBIXOAbL.  JIBepW, IpeaHa3sHauyeHHbIE I 9BaKyalMH, JOJIKHBI
OTKPbIBATHCS B CTOPOHY BbIXOJIa U3 3/IAHUS.

OaHuM U3 ycnoBui 60pbObl ¢ moxkapaMM sIBIIsSleTCsl HEMeJICHHOEe YBeJloMieHHe
nokapHol  komanabl. OueHb  HAJIEKHOW  SABISETCS  AJEKTpUUECKas — IokKapHas
curnanusauus. Jis ObicTporo odHapyKeHMs odara BO3ropaHusi NPUMEHSIIOTCA TeIUIOBbIe,
JbIMOBBIE W CBeTOBble u3Bewatend. Kpome Toro, mex o0OopyaoBaH clrielMalbHOM
M0KapHOH CHTHaNW3aluel, JaTyuKKM KOTOPOH HaXOATCs BO BCEX BCNOMOIATENbHbLIX
noMetueHusix. Jlid TywieHMsl HavyaBIIErocsl IoKapa TBEP/bIX TOPIOYHUX MaTepHasoB.
JErKOBOCIJIAMEHSIIOUIMXCS M TOPIOYMX  KMAKOCTEeH Ha ydacTKe IPeayCMOTPEHO
ucnosabzoBadie orderywmurened OIIX-10 (XuMHYeCKHH HeHHBIH pY4YHONR) M [ECOK,
HaXOSIIKICA B ClNEUHANbHBIX sLMKax. s gaHHoro ywactka HeoOXOIMMO HMeTh
OTHETYLLUTES.

Bce nocrynaioume Ha paboTy MPOXOJAAT HMHCTPYKTaK O NPaBHiIax MOKAPHOH
0E30MaCHOCTH, BBEJIEHHBIX HA TMPEIPUSITHH, W [OPSAKE [OJL30BaHUsl CPEACTRAMU
MOKAPOTYIICHUS M MOKAPHOH CUIHANU3ALNWH H CBA3H.

OTBETCTBEHHOCTh 3a [MMOKAPHYIO O€3011aCHOCThL BO3JIAraeTcs Ha PYKOBOAHTEI
NpeAnpUsTHs. PyKOBOAUTENb NPEANPUATHS 00s3aH HA3HAYMTh NPUKA30M JIOIKHOCTHRIX
ML OTBETCTBEHHBIX 32 TOKAPHYIO 0€30M1aCHOCTh  OT/EeTbHBIX O0BEKTOB (UEXO0B,

YYACTKOB, YCTAHOBOK U T.IL.). DaMMIMH DTHX JIKIL JAOJKHBL OBITH BBIBCHICHBI Ha BHIHBIX
mecTax. B 0043aHHOCTH PYKOBOAUTEIEH BXO/IUT!

— opraHu3alus MoKapHoH OXpaHbl;
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~ opraHusaius  oO0ydeHMs pabouuMX W CIOykKallluX [IpaBHIaM  [IOKApHOI
0€3011aCHOCTH;

~ pa3paboTKa MEpONpHUSTUH 110 TMOBBIIEHUIO YPOBHS IOKAPHON Ge30nacHocTu
NpeIpusaTUst — pa3paboTka WHCTPYKIMH O rnopsike paboThl ¢ [MOKAPOONACHbIMH
BELIECTBAMH M MarepHallaMH, a TaKKe WHCTPYKUUH O COOJIIOAEHHH TPOTUBOMOKAPHOIO
pekMUMa M O JICHCTBHUSX JIOJEeH Npu  BO3HMUKHOBEHMH TI0Kapa. HW3TOTOBICHMs M
IIPUMEHEHMSA CPEACTB HAJIAAHOH aruTaluy 1o o0ecneyeHuIo MoxKapHon 0e30nacHoCTH.

Jlts npeloTBpalle s Moxkapos UCIOJb3YOTCS CIIe/IyIOIIHE Mephl:

— IpeJIoTBpalleHre 00pa3oBaHUsI TOpIoYei cMecH;

— pejloTBpalleHre 00pa3oBaHus B roployeil cpeie HCTOUHUKOB 32 HKHIaHusl;

— MOJAEP/KAHUE TEMIIEPATYPhI H JIABICHUS TOPIOYeH cpe/ibl HUKE MUHUMAabHbIX:

— IIPUMEHEHHE CPEJICTB MOKAPOTY LUCHUS;

— 3BaKvallys JIIOJICH;

— OpraHM3allis NoKapHOU OXpaHbl 00BLEKTOB;

— OI'PaHHHYCHHE KOJIHYECTBA NOPHOYHX BCIICCTB H UX HAaJIC/KALICC XPAHCHHC.

4.6 Dnexkrpuyeckast 6€30MacCHOCTh

K 3amuTHbIM MepaM OT ONacHOCTH TNPHKOCHOBEHHS K TOKOBEIYLIMM 4aCTHM
HICKTPOYCTAHOBOK  OTHOCATCS:  M3OJSIUSA, OrpakieHue, OIOKUPOBKA, [OHHKEHHbIE
HaTPSZKeHHS, JIeKTPO3aLIMTHBIC CPe/CTBa, IulakaTel. Hanexnas u30isius npoBOAOB OT
3eMJIM M KOPIIYCOB  JJICKTPOYCTAHOBOK  co3jaeT  Oe3onacHple  YCIOBHS U
00CIYKHBAKOLIETO NTEpCoHaa.

Jlns obecrieyeHus HEAOCTYITHOCTH TOKOBEIYLIMX HacTed obopyjioBaHus i
YIEKTPUUECKUX CeTel PUMEHSIOTCS OIPAAICHUS: KOXKYXH, KPBIILIKH, LIKa(bl.

B anekTpoycTaHoBKax HampsbkeHHeM cBbiiiie 250B ucnonbsyerces OJIOKMPOBKA, ¢
MOMOIIBI0 KOTOPOH aBTOMATHYECKM CHUMAETCs HalpsKeHUe (OTKIIOHACTCs [MUTaHHe) ¢

TOKOBEYLIUX yacTen ICKTPOYCTAaHOBOK [pH IIPHKOCHOBCHHH K HHUM, Oes

npeaABapUTCIIBHOTO OTKIIOYCHN A MATAHHA.

flucm

151900.2016.599.00.00 113 .

Wam. | Slucm Ne Joxym. Modnuck | Jama




Ipu 00ciy)KMBaHHM U PEMOHTE IEKTPOYCTAHOBOK H JIEKTPOCETEN HCIIONb3YIOTCS
HIIEKTPO3AIIHUTHBIE cpescTsa: H30JIMpYIOTiIHe LITAHTH, M30JIMPYIOLIIHE ¢
SIICKTPOU3MEPHTEIbHbBIE KJICIIH, CIeCapHO-MOHTaKHBIH HHCTPYMEHT € M30JHPYIOLIMMH
PYKOATKaMHM, JHBJIEKTPUYECKUE MIEPYATKH, JAMDJIEKTPUYecKHe OOTBI, KOBPUKH, yKaszaTelu
HanpsokeHus. Jlns npeaynpexaeHus nepcoHala O HaJIWYWM  HANPSKEHUs HOW  ero
OTCYTCTBHH B HJICKTPOYCTAHOBKAX IIPUMEHSIETCSI CBETOBAS CHIHAIM3alIMs.

C  wenpio  mpegynpexzaeHHs  pabotalompx 00 OMACHOCTH  NOpaKeHHs
SJICKTPUUECKHUM TOKOM LIMPOKO UCIOIBL3YIOT MUIaKaThl U 3HAKH OE30MaCHOCTH.

Ha yuactke 00paboTku Bana MNpOMEKYTOUHOIO — Pa3gaToOuyHOW  KOpPoOKH
NPUMEHSETCA  TaKKe 3allldTHOEe 3a3eM/IeHHe, [peHA3HAYCHHOE JUIS  YyCTpaHeHMs
OMAaCHOCTH TMOPAKEHHUs DIIEKTPHYECKUM TOKOM B Cllydae NMPUKOCHOBEHHS K KOPIYCY U K
JPYTUM  TOKOBEAYUIMM 4YacTsIM SJICKTPOYCTAHOBOK, OKa3aBIIMMCS [10J1 HaIpsiKeHUEeM
BCJIC/ICTBHE 3aMbIKaHMs Ha KOpHyc MW 10 JIpyrum npududam. [lis  sazesiienis
o0opys0BaHUsg B IIEPBYIO  O4epe/lb  UCMONB3YIOT  eCTECTBEHHbIE — 3a3eMJMTeINH:
Aene300eTonHble  QYHAAMEHTBI, a TaKKe pachoJIOKEHHbIE B 3eMjle MeTalllHyeckue
KOHCTPYKLMH 3/1aHUSL.

Ha yuactke Bama npomexyTodHoro pasjaarounoil kopodku PK  ucnosbsyrores
CHUCTEMbI  3AlIMTHOIO  OTKJIIOYEHHsS — CIEHMAIIbHBIC JJIEKTPHYECKHE  YCTPOHCTBA.
NpeaHa3HauYeHHble IS OTKJIIOHYEHUS 3JIEKTPOYCTAHOBOK B CJIy4ae MOSBJIEHMA ONACHOCTH
npodosi Ha kopryc. Tak Kak OCHOBHOM IPHYHHOH 3aMbIKAHMS HA KOPITYC TOKOBELYHIHX
yactell  o0Opy/I0BaHMsE  SIBJISIETCS  HAPYLUEHHE W30MSLMMU, TO CHCTEMbl 3alMTHOIO
OTKJIKOUEHHS OCYILIECTBISIFOT MOCTOSHHBIH KOHTPOIIb HAJl CONPOTHBACHUEM H30JISILHH HITH
TOKAMH YTCUKH MEKIY TOKOBEAYIUIMMH H HETOKOBEAYIIMMH [ICTASIMU KOHCTPYKLHH
obopynosanus. [Ipu 1ocTHKEHHN ONACHOTO YpOBHA 000py/10BaHke OTKIIOHALTCS JI0 TOTO
MOMEHTa, KOrja [pou30iAeT npodoi Ha KOPHYC W MOSBUTCH peajlbHas ONacHOCTh
MOpaKeHNs WIEKTPHUUECKUM TOKOM.

K paBoram Ha 2/1eKTPOYCTAHOBKAX JOIYCKAIOTCS JMIA, JOCTUILIHe |8 et
[poLIeMe HHCTPYKTaK W obydenne GesomachHbiM MeTogaM Tpyia. Bech mepconan,

JONYHUIEHHBIM K BKCITyaTalluH AJICKTPOYCTAHOBOK, B COOTBETCTBUH € 3dHUMACMOH
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JOJIKHOCTBIO M IIPUMEHUTENBHO K BBIIOJHIEMOH padoTe aTTECTyeTCsi MPUCBOCHHEM
COOTBETCTBYIOLIEH KBATH(PUKALIMOHHOM MPYNIb! 110 sJeKkTpodesonacHocTh (¢ | no V).

K opranuszauumn Oeszonacnoit paboTbl Ha 2JIEKTPOYCTAHOBKAX OTHOCHTCS TalkukKe
AOKYMEHTallbHOe ohopMmiaeHre padoTsl, AONYCK K padote, HAA30p BO Bpems padoO1bl,
Odopmienne paspeilieHuss Ha nposeJeHde paboT B JEHCTBYIOIMX IEKTPOYCTAHOBKAX
BBIMOJIHAETCH B BUJE Hapsi/a, pacriopsKeHHs WK nepeyns padoT.

OtBeTcTBEeHHBIMU 3a 0€30MacCHOCTh PAdOT ABNAIOTCH MacTep M IPOH3BOJMTCIb

paﬁoT. OTBETCTBEHHBIM 34 3HeKTp0X03HﬁCTBO SIBJISICTCS IJTaBHBIU DHCPIEeTHK.

4.7 Ilpou3BO/JICTBEHHBIH TPAaBMAaTH3M

HecyacThbli ciydaid Ha NPOU3BOJCTRE — ATO Clyvai Bo3aecTBUS Ha paboTatoilero
OMAaCHOro MPOM3BOJACTBEHHOrO (PaKTOpa MNpPU  BBIMTOAHEHUH padOTAOLLMM  TPYILOBbIX
06s3aHHOCTEH.

ITopsiok paccneloBaHMst HECHACTHBIX CIly4yaeB Ha [IPOM3BOJICTBE OMNpejiesieH
[TosoxkeHreEM O MOPSAKE paccaeJOBAHUS M YUETA HECHACTHbLIX CIIyYaeB Ha NPOU3BO/ICTBE.
PaccrieioBannio W ydeTy MHOJUIEXKAT HECHYACTHbIE Clydau, [OBJIeKIIMe 3a  coboil
HeOoOXO/IMMOCTh NepeBojia pabOTHUKA HA JpYryro padoTy, BPEMEHHYIO HIIK CTOHKYIO
VIpary UM TPYAOCNocoOHOCTH JHOO ero cMepThb M NPOUCIUEAIIME [IPH BbITOJHEHUH
pabOTHHUKOM CBOHX TPY/IOBBIX 0053aHHOCTEH HA TEPPUTOPHH 3aBO/Ia HIIW BHE €10, a Takxke
BO BpeMsi CJI€/IOBAHHUs K MecTy paboThl WM ¢ paboThl Ha TPAHCIIOPTE, NPEAOCTABICHHOM
aBTO3aBO/IOM.

Paccile/loBaHHEe HECHACTHBIX CJIyYaeB [POBOJMTCS KOMHUCCHEH, BKIIIOYAIOIICH
crielManucTa 1o oxpaHe Tpy/a, a Takxke HpodCcorsHoro oprana. B coctaB KOMHCCHM
BXOJHUT HE MeHee TpeX ueloBek. Pe3ynapTarThbl pacclie/loBaHWst HECHACTHRIX Clyvaes Ha
npoussojcTse odopmisitores akramu no Gopme H-1. D1 JIOKYMEHTBI  XpaHsTCs Ha
NpeAnpUsATHH B TedeHHe 45 JeT W MCHOJNB3YIOTCS  [pd  ydere W aHAllM3e
NPOU3BOJCTBEHHOIO TPABMATH3MA.

Ilpy aHanu3e TpaBMaTH3Ma ONPEJESIOTCS OCHOBHbIC TPHHHHBL HECHACTHOTO

cayyast, 4To0bl B M0C/IEAYIOLEM CTAPATHCs MX U30€KaTh. ITO MOTYT OBITh:
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a) TeXHUYECKHE NPUYHHBL:

- KOHCTPYKTHBHBIE  HEAOCTAaTKM  MAallMH, MEeXaHH3MOB,  00OpyHOBaHHS.
MPUCNOCODIEHHH U HHCTPYMEHTOB;

- HEMCIPABHOCTH MalllMH, MeXaHW3MOB, 000pYJA0BaHHUS, NPUCNOCOONEHNH M
UHCTPYMEHTORB;

- HCY/IOBJIETBOPUTEIIBHOE TEXHHUUYECKOE COCTOSHHE 3JIaHHUs, COOPYKEHMH M nx
SIIEMEHTORB;

- HECOBEPILEHCTBO TEXHOIOIHUECKHX MPOLIECCOB;

0) opraHM3alMOHHBIE TPHUUMHBI:

HapymeHUe TEXHOTOMMYCCKHUX MMPOLUCCCOB,

HapyLIeHHe NpaBuIl JIOPOKHOTO JABHIKEHHS;

- HEYJLOBJICTBOPUTEIbHAA OPrraHUu3alius pa60T;

HCINIPUMEHEHHUC CPeACTB HH,]IHBH,[lyaJ'ILHOﬁ 3AHIHUTHI,

HEJOCTAaTKM B OOYYEHHWH W MHCTPYKTHPOBaHMM paboTaroimnx 1o 0OesonacHbim

npueMaM Tpyja;
- UCIOJIb30BaHUE pabOTAIOIIMX HE 110 CHENHalIbHOCTH;
- HapylleHue TPYA0BOH JUCUUIIITHHBL;
B) JIMYHOCTHBIC IPUYUHBI:

- HCOCTOPOKHOCTL HIIKW HEBHHUMATCIIBHOCTD, OlIUOOYHBIC JCHCTBHS.
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3AKIIIOYEHHUE

B 3akmouenuu xotenioch Obl OTMETHTH, YTO 3ajaya, MOCTABJICHHAs B Hadaje
JIMTIITIOMHOTO NMPOEKTAa, BBINOJIHEHA.

JIMMIOMHBIA TIPOEKT TPECTABISET BApHAHT MEXaHUYeCKOH o0padOTKM JeTalu
«BaJl TIPOMEKYTOUHBIH pa3aTOMHOH KOPOOKH», KOTOPBIH YAOBJIETBOPSieT TpeOOBaHMsIM
M0 TOYHOCTH, 3aJaHHBIM B YEPTEKE, M OIKCIUIyaTALMOHHBIM YCIOBHAM JI€TalH, C
MEHBIIMMM 3aTpaTaMM CpEJCTB M BpPEMEHHM M YMEHBIUIEHHIO 3arpar Tpy/ja Ha ee
M3TOTOBJEHHE, 3a CUET CHUKEHHUSI BPEMEHH 3aHSATOCTH paboyuero  MnosbllIeHUs THOKOCTH
y4yacTKa U T/

B naHHOM mnpoekTe yudTeHBI BCE€ TOHKOCTH TEXHOJIOIMHM [POHM3BOJACTBA JIETAIIH,
npuMereHo obopyaosande ¢ YUITY mis Mexanudeckoil 0O6paboOTKM CIPOEKTUPOBAHbI
npucIocoblieHus Ui onepauui ¢Gpes3epoBaHus, a TaKKe NPUBEJCH pacueT NapamMeTpos
peAKYLIMX MHCTPYMEHTOB, TPHUMEHSIEMbIX Ha CTaHKe, Ha KOTOPOM  IPOMCXO/MT

H3rOTOBIIEHHE JaHHOM JIeTau, CIIPOCKTHUPOBAH CXBAT poﬁoTa.

fluem

151900.2016.599.00.00 113 .

Wam. | llucm Ne dokym. Modnuce | Jama




BUBJIMOT PAOHUUYECKMH CITUCOK

I Mukos 1O.I"., banunckuit C.B., 3arotoBks B MalimHOCTpoeHHH: yuebHOe nocodue
K KypcoBomy npoekty — Yeun: 3. FOYpl'Y 1999-37¢.

2. Mukos 0.1, PasmepHbId aHaiu3 TEXHOJOTHUECKHX IPOIECCOB MEXaHHYECKOM
obpaboTku: ydebHoe nocodue JUIsi caMocTOATebHON padoThl — Yen: m3a. IOVpl'Y
2010-96c.

3. CrpaBouHHK TexHonora MatHoctpoutens. B 2-x tomax. C74 T.2/ Tloa pen. Al
Kocunosoii u P.K MewepsikoBa. — 4-e u3j. nepepad. u gor. —M.: MaumHocTpoeHuc. .
2003.-944c.

4. OOueMatMHOCTPOUTEIbHBIE HOPMATUBBI PEKUMOB pesanust, | Tom: AJL. Jloktes,
N.®. I'ymmn, B.A. batyeB u ap.; Mocksa: Mawuunoctpoenue, 1991.-640c.

5. O011eMalTHHOCTPOUTEIBHBIE HOPMATHBbBI PeKUMOB pe3anus, 2 ToM: A./l. Jloktes.
N.®. I'yiunn, B.A. baryes u ap.; MockBa: Mainmnoctpoenue, 1991.-640c¢.

6. OO0meMalMHOCTPOUTEIbHBIE  HOPMATHUBBI  BPEMEHH  BCIIOMOraTellbHOro.  Ha
obcilykMBaHHe — pabodero  Mectra U NOANOTOBUTENLHO-3AKNHOYHTENLHOC I
TEXHUUYECKOrO0 HOPMUPOBAHUS CTaHOUHBIX paboT. CepuitHoe MpoU3BOACTBO: Mocksa:
Maimnoctpoenue, 1974.-423c¢.

7. Pomanos B.®., Pacuérsl 3y60pe3HbIX HHCTPYMEHTOB. MatuHoctpoenue - 1969r.

3. ['peuninukos  B.A.,  YemGopucos H.A., IlpoextupoBanne  pexyuiero
HHCTpyMeHTa: yuebHoe nocotue. Crapsiit Ockon: THT, 2012-264c¢.

9. Cranounsie npucnocobnenus: Crpasounuk. Tom 1; noa pea. Baprauknha;
Mocksa: MammHoctpoenue, 1984, — 592 ¢.

10.  TexHoJOrHYeckas OCHACcTKa: BONPOChl U oTBeTbl; noja pei. H.IL Kocosa u ap.:
Mocksa: Maunocrpoenue, 2005, — 304 ¢.

1. Ilpoexktuposanue mnpucrocobienuii: YuedHoe nocodue; HKO.I'. Mukos, O.b.
Kyuuna; Yeasbunck: 10Ypl'Y, 2012, — 63 ¢.

12.  Ilonos, J.M. CXBaTbl MPOMBIIUIEHHBIX POOOTOB: Y4eOHOe nocodue /U1 KypeBoro

npoextuposanus. JL.M. [Toros - Yensounek: U3natenserso KOYplY, 2001, - 39c¢.

fluem

151900.2016.599.00.00 113

Mam. | lucm Ne dokym. Modnuce | Hama




13, Tlpombiuuiendbie podotbli: CnpaBodyHHK, 2-¢ W3, noj pea. HO.I. Kosbipes,— M.:
Maummnoctpoenue, 1988r — 392c¢.

14, Kyuuna O.b IlpoexktupoBaHue MaliMHOCTPOUTEILHOTO NMPOU3BOJCTBA: yueOHOoC
nocodue K npaktuyeckum 3ajganusam/O.b Kyuuna nox pen. FO.I' Mukosa — Yenabunck:
M3n-Bo HOYpI'Y,2007.-63 c.

5. Mensuukos 1.H, Boponenko BIl: Ilpoektuposanue mMexaHocOOpOUHBIX [HCXOB:
VueOHHUK /115 CTYJICHTOB MAIMHOCTPOUTENbHBIX cneluanbiocTeid Byson/llon pea. A.M
Jansckoro — M.; Mawmnocrpoenue, 1990.

16. bezonacuocts xuznenestensHocTH; C.B. benos; M.:Beiciias mikoaa,2002.-476¢.

17. TOCT25628-90. Konouusl #ejie300eTOHHBIE JUIS  OJHOITAKHBIX  3JaHHK

npenpusTHil. TexHHueckue yclloBHUs.

Nluem

151900.2016.599.00.00 113 -

Vi | flucm Ne dokym. Modnuce | Jama




flepl noumed

Popram
JOHT

Joo3Ha4eHLe

/o3

HaumerobasLe

Aoa

[ foure-
YaHLe

Loxkymermayus

57900.2016.59904.00 (b

LO0poaHeI Yepmex

{apab N°

LO0p0YHbE BOLIHLILIE

1579002076599 04.07

[Hebmopacrpedenumers b cogpe

1579002076.59904.07

[Togpwers 6 coope

SVILNIEN

157900 20765990403

Apbiwa b coope

[lodn v dama )

Lemany

1579002016.59904.0007

Kapryc

157900 2016.59904.0002

[lonziH

157900.2076.599 060005

Bmyka

157900.2076.59904.00.04

ApbiKa

157900 2076599000005

A7

157900.2016.59904.0006

[ pyxura

Haar vl N et N° duon

1579002016.59904.0007

[auka

RIS O Oy

157900 2076599 04.00.08

Y

5| 157900.2076.59904.0009

[lpuama

[lodn v dama

16|71579002076.599046.00 70

[lpusra

77

1571900.2016.59906.00.77

[lpuma

18\ 71579002076.59906. 0072

[lpuama

Aol Jucm

N dorr | Jlodn | ama

157900.2076.599 0%

00

Fazpad

Wonmoba

[pob

Muxob K1

Hrxommp

Wit N° modn

Ymth

[nakcn ABE—"Y 8 a¥

W;ﬂ
ez [loucnocoonenve
et £ (| e Aegosls (/15 (PPIEPOOOHUA

I

ol

(ium

Z

7
047 Y
kagedpa 111

Konuypoban

@opram A4




7o o dama |

o3ar uHd N et AP duda

[lodn v dama

£
§§ & O003HaYeHLe Haumerobarue 8 gfgggg .
19\ 579002016.59904.0073 |/ lpuxum 7
Limardapmsie usdens
| |20 Unowka 10x8x30 [OCT2336-768| 2
| |27 Busm MIO-gox4070940x 05| 8
[OCT 77738-84 |
V4 Umugm 26x35 [OCT3128-70| 2
2 Umugm 26x40 1OCT3128-70| 2
24 Uaoa A300105kn 06 | 7 B
[OCTTI371-78 ] |
25 bomm 7002-2556 [OCTB12-61) 4 |
6 Bunm BIMox206005 | 2
| [OCT 774 75-80
27 Burm BIMex1266.05 2
[OCT 774 73-80
28 [auka 20505 [OCT 5927-70| 4
29 Pomuk 1-32x16 [OCT12482-81| 7
B, Pem-0omm MIZ205 [OCTE 75173 2
77 Umugm Temex35 [OCT3128-70| 7
7 lnowka 1-18x10 [OCTT4 739-80| 80
Zicim
157900 2076.599 04.00 B

Wb N nodn

Mo

ucm

N doxurr | Jlodn | dama

Konupoban

Popram  Aé




% i~ o -
5%|& Obo3HaveHue Haumerobarue S g’g%g
% Jokymenmayus
Rl 1579002016.5990500 (b \KoHmponwHoe rpucnocoonexue
Lemany
% S S JE—
g 1\ 55790020165990501  |/lmuma | /
- 2| 157900 20165990502 Cmouka nebag 7
F N\ B7900 207165990503 LleHmp HenodbuxHbIL A
4 | 579002076.59904.04 (mouka npabas 7
517579002016.59905.05 [ lod0uxHbIL LEHTI /
6 | 579002016.59905.06 Bmyka /
' 7 157900.2016.5990507 [ lpyxura 7
. & 579002076.5990508 Fywa /
% 9\ BB79002016.59905.09 BUHM YomaHoboHbil 71
(-
5 |
N LimandapimHsle u30e/1us
- 0| NBoam 1M x 125-6gx40| 2
e [OCT 7808-70
5 77 Lmouka uHIuKamapa /
= 2 [lnacmuma |7
2 7 Buwm Max5 [OCT189-62) 2 o
B V4 Wdukamop [OCT577-68 | 7
: 1571900.2016.599.05.00
- Vol Aucim JA@NE 5%;@;?. {lodn_|Jama . T
1 T e mevee [
= | , /Al
IS L /s 0
Sl = : kagedpo 111
Konupoban @gpram  As




—

flepf noumes

Popmam
JoHa
o3

JooHaqeHye

Haimesobarye

Kon

[ fpume-
HOHLE

Lokymermayus

1579002016599 1000 (5

Cxbam podoma

{npald N°

[ D0pOYHLIE COLHLLILI

1579002016599 1007

[ udpouyLIHap

Lemany

flodn v dama

157900.2016.599 100007

(xbam

B1900.20716.599 100002

[ lpyxuHa

1579002076599 100003

[onkamesib

1579002076599 100004

[pyxuHa

157900 2076599 100005

Umok

151900 2016599 100006

Privaz

1579002016599 100007

Peuka

157900.2076.599 100008

Lexmap

gaam vkl N Het NP duon

1579002076599 100009

Umox - peuka

1579002076599 100070

Lexmop

SRS NEES N

1579002016599 7100077

Kopryc

[lodn v dama

5}

7579002016599 100012

ks

Wl Aucm

A Goxir | Jlodn | flama

1579002016599 10.00

Fazpad

Wonmobn K Wasrrefag

[lpob

Muob Hl]. _Neesr2 7 4

Hixowmp

Werpawaba E{]

4"?0{#

Wl N° noda

Ymb

[inakcur A8

y 7, Vil

Cx6am podoma

Jlum

Jcm

/lcmol

||

Z

7
099
kagedpa 1M

Konupoban

Dogpmam  Aé




gé & OBo3HaqeHe Haumerobaque 8 gggﬂg .
Limanadapmsie U3demus
|| K KO/bUO Yr/IomHumebHoe | 2
50-70-79 [0 T9833-73
75 KO/bUO URNomHUMmebHD | 4
48-28-19 [OCT9833-73
6 bonm M2 TOCT10602-94 | 8
77 Wavoa 72 1OCTTI371-78 | 8 |
18 bonm MO TOCT 060294 | 4
79 Wavoa 710 1OC76402-70 | 4
201 bomm ME TOCTT0602-9% | 4
27 [auka MB TOCT5915-70 | 4
4 bomn Me [OCT10602-9% | 2
23 Buam Me TOCT 174 75-80 | 4
. Zb| bomm Mi TOCTI0602-9% | 2
. 25 Uaoa 4 TOCTT71-78 | 2
= % [auka M24 1OCT5915-70) 2 |
% 2 RO/bUO YIomHUME/bHoE | 2
< 10-50-19 [0 T9833-73
[= 78 Wavoa 8 7OCTTT71-78 | 4
. 9 Uhmmm 25x63 1OCT397-79| 4 |
<
*
5
"t§
=
E Huem]
15190020165997000 [~
X N dowyre | Toch_| fama

Ik,

/cm

Konupoban @opram  As




Sl |
88| J0o3Havenue Haumerobaue 8 ggggg -
= Jowyresmayus
1w 157190020165997100  |/narypobra yvacmwa
TexHonozuseckoe ooopydobarue
= 7 \A/=777 Dpe3epHo- 7
Ei: LeHmpoba/bksil n-abm N
2| 6AZ0P3 [okapHsi © 979 /
JNPBR7 Beomukanero chepmunms € 95| 7
4 | 57504 UnuyegpesepHsi 7|
51 m 507 bo/mopesHsil 7/
6 |6HET [ Gou3oHTa b HO-@PEIEHBI | T
. / Moeyrasa mMawuHa 7/
. g [ALT Koyenownugobaiere | 7
3 95454 UnuyewnigobaibHbi 7
g 0\ 3/1457 UnuyewnugobaribHsi /
=
5 [looberHo-mparcngpmoe| |
5 cpedombyo
g 7| -A-5-76,5-17-380 Kpar 3nexmpuseckuy mocmabou | 7 |6 = 5
N OOHOOQ/I0YHbIL OIIG0HBIL
E [OCT27065-89
5 17 |ABB IRB 2600, 20-165 M2004 |/ Tporeuwriertsiu podom | 7
- 13 Abmoramusupobasme | 2
g HAKAITE b
- 157900.20%6.599 1100
W Aucm | N° dowyrr | flodn | Jama
= |Pazpad | iomoba KL . 3 Jum | Svcm | Aicmol
S |t Ky 05 s ﬁﬂgﬁypgﬁ/(g [ ] 7
3 Hrowmp. |Uapanoba £ ;: 28\t SaCiikad v
S Yt 5 ﬁﬁgf({m AR 7 XY é/ KQQDE@M i
Konupoban Dopram A




