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BBEJIEHHUE

PasBUTHE OTEUECTBEHHOTO aBTOMOOMIECTPOCHHS CBA3aHO ¢ CHCTCMATHHCCKHM
COBEPIICHCTBOBAHHEM BBIITYCKAEMOH NPOYKLUUH, OOHOBJICHHUEM napka
ofopya0BaHMs,  UIMPOKAM  BHCAPECHHEM  MCXaHW3alMh - H aBTOMAaTH3aIHN
MPOMA3BOACTBA.

HayuHo-TeXHHUECKMH  pporpecc B TEXHOJIOI'MYECKOH NOJAroTOBKE
IIPOU3BOJCTBA TPeOyeT OT HHKCHEPHO-TCXHUUCCKUX pabOTHUKOB HIMPOKMX 3HAHHH
Ul oBecTieuenus BhITYCKA KOHKYPEHTOCIOCOOHOU npoaykuuu. B NOJTHOH Mepe ITO
OTHOCHTCA K CHEIMATMCTAM, 3aHMMAIOIIMMCA  BOTIPOCAMHM  MHCTPYMEHTAJILHOTO
MPOCKTUPOBAHUSL.

OCHOBHBIM MOMEHTOM [POEKTHPOBAHUS HWHCTPYMEHTa CJICAyCT CHHTAThH
KAUECTBEHHOE M3MEHEHME Tpyja  KOHCTPYKTOpa  HHCTPYMCHTAJILUIMKA. ITpn
[POCKTUPOBAHMU  TIPUXOAMTHCS  BBITIOJIHATD BONBIIOE  KOJIMUYCCTBO  ONEPALHH,
SIBTAIONMXCS PYTUHHBIMH. [IPMMCHEHHE BbIYMCIMTCILHOM TEXHUKH JIMKBHANPYCT
HETBOPYECKHE HTAlbl, HO HE OCBODOIKIACT KOHCTPYKTOPA OT 3a1a4n MPOCKTHPOBAHIA
MHCTPYMEHTOB BOOOLIE. 3a 4eIOBEKOM OCTaHYyTCH HehopmMaIu3yemMble TBOPUECKNE
MPOLECChl: BLIGOP cxeMbl (hopmMoodpasoBatms, TUNA HHCTPYMEHTA, NPHHIMITHAIBHBIX
ero 0coGeHHOCTEH, 00IIas OLEHKA 0JYYEHHOH B X0/1€ padOThl KOHCTPYKIHMH

KpoMe TOro, u caMm mpoLecc TPOSKTHPOBAHMA HEJb3T PACCMATPUBATL KaK
HEYTO 3acThiBllice, HewsMmensemoe. PasBuBaeTcs Hayka O pPe3aHMd  METaUIOB,
COBEPIICHCTBYETCS W MHCTPYMEHT, T.C. YCAOKHAIOTCA WMCIOIHHCCH  3a4ain 1
BBUIBHIAIOTCS HOBbIE. Bce 3T0 Tpedyer OT CrNeHMaIucTOB-HHCTPYMEHTAILIIHKOB
YMEHHSI OPHEHTHPOBATHCA B COBPEMEHHbBIX pa3paboTKax, BHOCHTb HM3MEHCHUA
NONOJHEHNS U T.11. B CBA3M € YTUM HIDKEHEPY HYKHBL TIPOUYHBIC M IyOOKHE 3HAHU
POHECCOB MPOSKTHPOBAHUS HHCTPYMEHTORB BOOOIIE W MAILIMHHOTO NPOCKTUPOBAHUA B
JACTHOCTH.

Ceifuac repe/l MHCTPYMEHTAIBbHBIM  TIPOM3BOJICTBOM  NIOCTaBJICHA  3ajada
papaimpanus  00bEMOB MPOU3BO/ICTBA M PACIIMPCHUA HOMEHKIIATYPBI BhHIYCKACMBIX

HBHCHHﬁ, B TOM 4MCJIE MHCTPYMCHTA BBICOKOTIPOU3BOAUTCIIBHOTO, PEATU3YHOICTO

Jluer
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IIPOrPECCHBHBIE  TCXHOJIOIMH o6paGoriku.  Jlis  Toro, uTOOBI  YIOBJIETBOPUTDH
TpeGOBaHMs, NPEIbABIACMBIC K  TAKOMY — HHCTPYMCHTY, a TaKoKe obecneunThb
HEOOXOMMBI 00BEM €r0 MPOM3BOACTBA, HEOOXOAMMO  HM3bICKMBATH  KAMCCTBCHHO
HOBBIC TEXHOTOTMH M3FOTORJICHIA PEKYIIEr0 HHCTPYMEHTA, YBEIMUMBATD TCMIIbI €O
poilycka.  1IOBbllIEHHE  KAuECTBAa  METALIOPEKYIICrO  MHCTPYMCHTA ABIISCTCA

OCHOBHBIM CPE/CTBOM YIOBICTBOPEHHSA IOTPEOHOCTH B HEM.

Imer
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1 TEXHOJIOI MUECKHH PA3JIEJ

1.1 Onucanue W Ha3HAUCHUS ACTAIM

Bpaw@aroyecs JACTaji MallMHpl  YCTAHABIMBAIOT HA Bajlax HWIH  OCAX,
OBeCEeUNBAIONX TTOCTOSHHOE MOJIOKEHNAE OCH BPAILEHHA THX ACTAlICH.

[[lectepHn — JETAIN, NPEJHAZHAYCHHBIC JUIA NMEPEIain KpyTAUero MOMEHTA
BJIOJIb CBOGH OCH W JUIA MOJJICPKAHUA BPAIAIOLIMXCA netaneit mamun. lecteprn
CKpEILIEHbl HEMOIBHKHO € BAJIAMH WM OCAMH, @ OHU B CBOIO OHCPC/Lb BPAILlAtOTCA B
nomunHukax. Tak Kak nepeaua KpyTalmX MOMECHTOB CBA3aHA ¢ BOSHUKHOBCHHCM
CHJT, HATIPUMEP CHJI Ha 3yObsX 3y04aThiX KOJIEC, CHII HATAKCHUA peMHER U T, Baibl
O0BLIMHO  MOABEPHKEHBI  JICHCTBHIO HE  TOJIBKO KPYTAUMX MOMEHTOB, HO TAKKE
MONEPEYHbIX CHIT U U3rHOAIOIIUX MOMEHTOB.

[lo cBoemMy  (DYHKUMOHATBHOMY — HA3HAUCHMIO  [ICCTCPHH  BCCbMA
OTBETCTBEHHBIC JETAIW, MOITOMY K HHM HPEAbABIACTCH KOMIVICKC TpeOOBAHUA!
HPOYHOCTh, JKECTKOCTD, HW3HOCOCTOMKOCTH TPYUIMXCA MOBEPXHOCTEH,
TeXHOJIOTHUHOCTh KOHCTPYKLHiA, yYI00CTBO H3rOTOBJIEHNS U COOPKH. i TpedOBAHUS
MOTYT ObITh OOECIHeUEHbI NP YCJIOBHU NPABUIILHOTO pacueta u KOHCTPYUMPOBAHHS, a
TaKKke 060CHOBAHHOIO BLIOOpA MaTepHasa, TEXHOJIONHH U3rOTOBJICHUS W YIIPOUHCHIA
MX W3HAIIMBAEMBIX YUACTKOB.

OCHOBHBIMH  KpUTEpHAMH  PAbOTOCHOCOOHOCTH  LIECTCPCH  ABAAIOTCH
YCTAIOCTHAS [IPOYHOCTD U KECTKOCTD.

Pasmepbl 1 KOHCTPYKIAH OTAEIBHBIX YHACTKOB IIECTEPHI ONPEACTAIOTCA HX
HA3HAYECHUEM.

KOHCTPYMPOBAHUE LICCTEPEH HAYUHAIOT HA HTANE SCKU3HOTO NPOCKTHPOBAHMNA.
[lpy 9CKM3HOM NPOEKTHPOBAHMH ONPE/ICIAIOT  PACHONIOKCHNC jJerajie nepeaay,
PACCTOSTHUS MEKAY HAMH, OPUEHTHPOBOUHDBIC /THAMCTPDI CTyNeHel BIOB, BHIOUPAIOT
THINBI TOAKITHUKOB W CXEMbI UX YCTAHOBKH.

Hazsnauenue kopoOOK nepeaad - U3MEHATH KPYTAMMNACA MOMEHT, CKOPOCTH U
HAnpapjIeHUe  JIBUAKCHHA — aBTOMOOWJIA. VYV  aBTOMOOMIBHBIX — JABMraTteicH ¢

YMCHbIIICHHUEM HACTOThI BpamlCHNA KOJICHUaToro  Balla I{pyTS-Il_IJ,Hﬁ MOMCHT

et
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HC3HAYMTEIBHO BO3PACTAET, IOCTUras MAKCHMAIBHOIO 3HAUCHHUSA, W TIPH JanbHEHIIEM
CHIDKGHHH WACTOTHI BPAIICHWS Tak k¢ yMeHbilaercs. OJHAKO Npu JBIKCHUH
ABTOMOOWIA HA NOJABEMAx, MO TIOXUM AOPOraM, py TPOTaHMWH € MECTa, H OBICTPOM
pasroHe HEOOXOJAMMO  YBEIMUYCHHE KPYTAUICrocs MOMEHTA, nepeaBaemMoro Ot
JABHTATEIIA BEAYLIMM KOJICCOM.

[[lecrepHst mpUBOAA NPOMEKYTOUOrO Bald KOpPOOKHM TIepesiad aBTOMOOWIIs
KamA73 ycTaHOBJICHA B HMIKHEH 4acTH KapTepa KOPOOKM M HAXOJMTCSH B HOCTOSHHOM
JAEIUICHAN TTOCPEACTBOM [IMJIMHAPUIECKUX 1ICCTEPEH € NEPBHUHBIM H BTOPHTHAIM
patamy KIIIT. Ona ciyiuT Ui nepejadd KpyTAILero MOMCHTA M- H3MCHCHWA
CKOPOCTH BPAlICHMsI BTOPHYHOTO Basla MO OTHOLICHHKIO K CPBUIHOMY.

1.2 XapaxkrepucTHKa Marepualia AeTaim

JleTab «IECTEPHs. NPHBOJA HPOMEKYTOUHOTO Bajay HM3rOTaBIMBACTCA W3
KOHCTPYKIMOHHOM J1erHpOBAHHOM CTAJIN I1SXT'H2TA.

Ta6Gauua | - Mexannueckue cpoiictsa marepuana | SXITH2TA npu =20 °C

Coprament | Paimep | S, st ldsiy KCU Tepmoobp.

- MM MIla || MIla | % || % kK / W -

Jakanka 960 - 840 °C_ macao, Orryek

TIpyTox 15 930 || 735 | 1153 980 180 °C. o3I

Tadouia 2 - Xumnueckuii coctas matepuana 1SXTH2TA B %

C Si Mn Ni S P Cr Ti
013-018 10.17-037 107-1 14-18 || 100.025 ||n00.025 | 0.7-1 0.03-009
CBapuBaCcMOCTD!
Oe3 orpaHuueHMi - CBapka  [POM3BOAMTCA 6ez moaorpesa  u - 0e3

nocseAyIoEeH TepMoodpadoTKi

OrpaHUUEHHO CBAPMBAEMAs - CBAPKA BO3MOXKHA [P HOJAOIPEBE 10 100-120
rpajl. M TocseAyIoLei TepMoodpadoTke

TpyAHOCBApMBaEMasi - VT HOJIYUeHHs KauCCTBCHHBIX CBAPHBIX COEJ/IMHEHNH

TPEOYIOTCS JIOTIOJTHATEILHBIC OTNIEPALMH [100TPEB 10 200-300 rpaa. npu cBapke

Jhier
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TepmooOpadOTKaA 10ce CBAPKH
1.3 Buibop THIa MPOM3BO/ICTBA
Cornacio  TOCT  31108-74  creneHb  HENPEPbIBHOCTH  OMPEACIACTCA

k03(hQUUMEHTOM  3AKPEIUICHUS  OLEPALH. K, , =1 - ™MacCoBOC, <K, , <10 -
Kpyrngocepuitnoe; 10<K, <20 - cpeaHecepuiinoe; 20< K, <40 - MEJIKOCEPUIHOE

NPOU3BOACTBO. B ¢MHUIHOM NPOU3BOACTBE K, HE PETIAMEHTHPYCTCA.

0
K == 1
=5 ()

rae () - CyMMAapHOE YMCIIO ONEpalii Mo yuacTKy 3a MOCsLl, U3 pactcTa HA OJIHOTO
CMEHHOI0O MacTepa;

P - uica0 pabounX, BHIMOTHAIONINX PA3IMIHbIC Onepaltii P padoTe B OJHY
CMEHY.

ByaeM HCXOAMTh M3 NPEINOI0KCHAA, HTO Ha JIAHHOM yuacTKe KpoMe

3a/IaHHOM JICTATH HAKAKUEC JIPYTHE W3/1C/IMA HE U3TOTABJIMBAOTCA.

k =910 6
P 6

I

Crie/loBaTellbHO,  BhIOMpaem KPYITHOCCPHHAHBIH  THII  [TPOMU3BOICTBA.
(K, =1+10).

Takoke THIT IPOU3BOACTBA 3ABUCHT OT JBYX $aKToOpoB: 3aAaHHOH MPOIPAMMBbI H
TPYAOEMKOCTH U3rOTOBJICHUS H3/ICIINA.

KoshHuureHT cepuintHOCTH:

T
K. = T:m_ > (2)
rae 7, - TAKT BbIIIYCKA,
7, - HITY4HOE BPEMS.
[Tpounsseaem pacuer:
. 60{;{@(, ’ (3)

rie @, =4015 4. - hona paboTsl 000PYAOBAHHSL,

N =19000 - ro0Bast MPOrpamMMa BhIITYCKa W3JICITUSA.

Jlder
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C60-d,  60-4015

) =12.045 MHH.
N, 20000

T

2T 39384

s o 1

n

A = 3,938 MUH.

riae Z I, =39384 MHH. - CyMMa INTY4YHOTO BPCMEHHU BCEX onepanmi;,

n - KOJMUECTBO OCHOBHBIX orepanmit (6e3 yuera onepanuid Thna CHATHA
acok, 3auMCTKH 3ayCCHLEB U AP.).
KosrddurmenTt ceprifHOCTH:
T 12,045
Kc p— “ p—
T 3,938

e fti

=306

Kodduuuent cepuitHocTH, Jexkallnit B npeaenax K, =(2+10) COOTBETCTBYCT

KPYTHOCEPUIHHOMY THITYy MPOM3BOACTBA.

1.4 Beibop MeTo/1a NOJIyHEHHUS W OTIMCAHNE 3arOTOBKH

OGbEMHAs IITAMIIOBKA — 3TO TakoW crnocod o0paboTkn J1aBJACHHEM, TpH
KOTOPOM ~ METAJT  3arOTOBKM  NPUHYAMTEIBHO MEPCPaCHpee/iactes B HOM0CTH
MHCTPYMEHTA, HA3bIBAEMOTO wTamMnom. dopMa u pasMepbl pyHbA (MOJIOCTH) THITamIia
HOMHOCTBIO  COOTBETCTBYIOT KOH(MUIYPAIMH  M3IOTOBJIACMON  [IOKOBKH, Kaucabiii
IITaMN  [IPEAHA3HAYCH Ul NOJYYCHUsA TTOKOBOK onpenenéHHoi  KOHpHUrypamnt,
pazMepa 1 Macchl.

[opsuas 00bEMHAS MITAMIOBKA BO MHOTO pa3 IMPOU3BOHTC/ILHEC CcBOOOAHON
KOBKM, 4 MOJIYYaeMble TOKOBKA OTIHUAIOTCs 00s1ee BHICOKOH TOUHOCTHIO PAa3MEPOB,
XOPOLIHM KAYECTBOM IIOBEPXHOCTH, MHHAMAIBHLIMM TPHITYCKAMH, HTO  CHIKACT
TPYOEMKOCTH 00PabOTKH B MEXAHUUCCKHUX LICXAX. K HemocTaTkaMm JTOro cnocoda
ITAMIIOBKM  CJIEAYET OTHECTH CPABHMTCIBHO BBICOKYIO CTOMMOCTL  HITAMIIOB H
OTHOCHTEIBHO HEOOIBIIYIO MACCY MOITYHACMbIX TOKOBOK (06B1uno He Honee 200...300
kr). IlooTomy SKOHOMHYECKH [e1eco00pazHo  MPUMEHATh €€ JUld H3FOTOBICHUA
CHOKHBIX 110 (pOpPME  3arOTOBOK OTBETCTBEHHBIX JICTAJICH  Maluuil B YCIOBRAX
CepUiiHOrO M MacCOBOIO MPOM3BOACTBA, KOI/IA CPABHUTEIRHO OBICTPO OKYIIGKTCs

3aTparbl HA W3rOTOBJICHHUC IHTAMITOB.

Jluer
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[[ITaMNoBKa B 3aKpHITBIX IITAMIAX XapaKTepusyeTes TeM, HT0 T0JI0CTh
urramia B npoiecce AeGopMupoBanus 0CTacTes 3aKPBITOH. 3a30p MEKILY HMOJABMKHON
W HEMOABHAKHON YaCTAMH IUTAMIIA MOCTOSHHBIH W HebOTBIIOH, 00pa3oBaHue B HEM
06108 HE MPEAYCMOTPEHO. YCTPOHCTBO TAKUX HITAMIIOB 3aBHCHT OT THIA MAILUHBI, HA
KOTOPOIT 1ITaMnyioT. TIpu MITAMNOBKE B 3aKPBITHIX LHTaMITax HEOOXOUMO CTPOro
cOO/MO/ATh PABEHCTBO OOBEMOB 3aroTOBKW W TIOKOBKHM, MHAUC TPH HEA0CTATKE
MeTa/UId HE 3aM0HAIOTCS YIUIbL [TOIOCTH HITaMIla, a IIpH U30BITKE Pa3Mep MOKOBKH 110
ppicoTe Oyier Gosbiue Tpedyemoro. OTpeska 3aroToBOK noJkHa  obecneuuBaTh
BBICOKYIO TOUHOCTB. TOYHOCTD IITAMITOBAHHBIX 3arOTOBOK pernamentupyerca TOCT

7505-89.

e
¢ ?w_ f T

1
BOL
s

#6275
e

Ly

o - = —

Pucynox |- Dckn3 3aroTOBKH

1.5 Beibop mapuipyTa o0paboTKH

MapipyT 00paboTKH COCTOUT U3 TEXHOIOTHUCCKMX NEePEX0A0B, N0 KOTOPbIM
MPOMCXO/NT 00paboTKa 3aroTOBKM 10 HOJTYUCHHMA rOTOBOM JICTA/M, COIJIACHO
paboueMy HEPTEIKY.

Jlta wiecTepHU MPUBOIA NPOMEKYTOUHOTO BaIa MOKHO IPUMEHNThL TUITOBOH
MAPIWIPYTHBIH  1pouece  JUid  M3rOTOBJICHHS 3y0uarblX  KONEC,  3aMCHEHHB
TeXHOAOMMUECKYIO  onepatiio  3yOOIIeBEHIroBaHuA  Ha oriepannio  OperonIero

syborodenus. [lis aToro HEOOXO0/IMMO BbITTOITHATH CICAYIOIIME BU/bI 00padboOTKH:

ey
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1. Tokapnas 00paboTKa ¢ OJAHON CTOPOHbBI HAPYIKHBIX MOBEPXHOCTEH, TOPLOB U
OTBEPCTHSA

2. [llmmdopanue OTBEPCTHA W TOpLA 1O/ HMOCICAYIONUICE POTATHBAHUE,
NPOMbIBKa

3. Tokaphas o6paboTKa ¢ IPYrol CTOPOHbI HAPYKHBIX MOBEPXHOCTEH, TOPIIOB

4. TlporaruBasue MINOHOYHOIO Nasa, dpesepoBanye  LIMOHOYHONO  Ma3a,
KOHTPOJIb.

5. 3y6odpesepoBaHue HEPHOBOC M YMCTOBOC - [MOIYyHUCHHC 3y0bEB METOJIOM
3yGodpesepoBaHus  UEPBAYHOIM dpesoit, obpasopanue (Hacok 3yObEB  METOAOM
3ybodacounoit 00padoTKH, IPOMbBIBKA noaydadpukara ¥ KOHTPOJIb.

6. Tepmuueckas 0OpaboTKa - HOpMAIU3AIKA IOBCPXHOCTH, KOHTPOITb.

7. Ulnudosanne NOBEPXHOCTH 3YObEB HHCTPYMCHTOM YEPBAYHOrO  THIA,
[POMBIBKA, KOHTPOIIL., ITY ONEPAUMIO MPUMCHACM BMECTO OICpatiii LIEBEHIOBAHNA
[OBEPXHOCTH 3yOhEB.

8. [llnudoBanue OTBEPCTHS, IPOMbIBKA, KOHTPOIIb, MAPKHPOBKA H3ACITHA.

TaGuuia 3 — MapmpyT 06padoTKH MOBEPXHOCTEH

’7N Ne TCXHONOTHHECKAA
o HaunmenoBanue repexosia Ksanurer
nepexoaa Gaza
1 | [Moapeska Topua 12 Topen u
2 TToapeska Topua 12 HAPYKHBIH
3 3eHKCPOBATE OTBCPCTHE 12 JMAMETP
4 PactounTh OTBEPCTHE 11 3aroTOBKH
3 Tounts TOpCLL 11
6 Touwnrs TOpEN 10
7 Tounrsb hacky 12
2 1 [[nndosars oTBEPCTHE 9 Topen n
2 1Immdosare TOPCIH 9 HapYyKHbIH
JUAMCTP
3ArOTOBKH
3 1 Tloapeska Topua 12 Topeu n oTBCPCTHE
2 TounTs MOBEPXHOCTH 12
3 Tounts TOpEN Il
4 TouuTs NOBCPXHOCTH 11
5 Tounts TOpEL 12
6 TouwnTs TOpEU 10
7 Tountb hacky 12
4 i TIpoTAHYTH WIOHOYHBIH 1143 HA JTHHY 55 MM 9 Topeu u
HAPVIKHBIH
AHaMeTp
3arOTOBKH
Juer
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ITpososorerne Tadiuibt 3

r5 | dpeszepoBath (PACKH MINOHOYHOTO 11333 9 Topeu u
HAPY K HBIH
AMAMETD
3ArQTOBKH

6 1 dpeacposath NPEABAPUTENLHO 3yObs 7=46, m=4.25 12 Bayrpenuce
OTBCPCTHE M TOPELL
7 1 ®peseporath YHCTO 3y0bA 246, m=4,25 10 BuyTpeHHee
OTBEPCTHE M TOPCLE
8 1 Mpezeposats packu 3yObCB 10 BuyTtpennee
OTBEPCTHE N TOPEL
9 1 O6padoTaTh 3y0bs LIECTCPHH OPCIOIUM HCPBIKOM 8 BuyTpennce
OTBCPCTHE U TOPEI
10 ] ULndosats oreeperue auam. 65,2(+0,03) 7 Topeu u
HAPYIKHbIH

| amameTp 3yObes

1.6 Pacuét npuIlyCKOB Ha MEXaHHHCCKYIO 00padboTKy

[Ipunyck - CiIoM mMaTepHana, yjla/sieMbiit ¢ TTOBEPXHOCTH 3ar0TOBKH B LICIAX
JOCTHIKEHMS 3/IaHHBIX CBOMCTB 00padaThiBaeMOH TIOBEPXHOCTH ICTATIH.

VeTaHOBJICHUE TIPABWIBHBIX PA3MEPOB IIPUITYCKOB ABJIACTCA OTBETCTBEHHOH
TEeXHUKO-IKOHOMHMYECKON 3ajaueil. Hasznauenue upesMepHo OOJMIBUIUX  TIPUTTYCKOB
MPUBOMT K HENPOM3BOANTECIBHBIM HOTEPAM MaTepHaIa, NPEBPAIAEMOro B CTPYIKKY.
K YBEIMYCHHUIO TPYJAOCMKOCTH MEXAHHUECKOH 00pabOTKH, K TMOBBIUCHHIO Pacxoia
PEKYIIEIO MHCTPYMCHTA M EKTPUUCCKON SHEPIUH; K YBETMUCHHIO NOTPEOHOCTH B
obopyoBaHuy ¥ padoucii cuie. Tlpu 510 3arpyjHsAETCs NMOCTPOCHUE omepanuii Ha
HACTPOCHHBIX CTAaHKAX, CHHIKACTCSA TOMHOCTH 00pabOTK® B CBA3M C YBEIHUCHUCM
VOPYrUX OT/KATHH B TeXHOTOTMUECKOH CUCTEME W YCIIOMKHACTCA TPHMCHCHHE
[PHCIIOCOOICHUH.

HasHaueHue HeTOCTATOMHO OONBIIMX MPHITYCKOB HE 0OeCneunBacT yaaieHns
Ae(PEKTHHIX CJIOEB MaTepHaia U JOCTHIKCHUA TpeGyeMOii TOUHOCTH H IIEPOXOBATOCTH
06palaThIBACMBIX TOBEPXHOCTEH, @ TAKKE BhISHIBACT nopbieHne TpedoBaHui K
TOUHOCTH MCXOHBIX 3aTOTOBOK M MPUBOJNT K MX YAOPOKAHUIO, 3aTPYAHACT PASMETKY
M BBIBEPKY MOJIOKEHHsA 3ar0TOBOK Ha CTAHKaxX 1IPH 00padoTke Mo METOAY NPOOHBIX
XO/I0B ¥ YBEAHYMBACT ONACHOCTD MOSBICHHS Opaka.

[Tpunyck na 06pabOTKY MOBEPXHOCTH JACTAIN MOKET ObITh HA3HAUECH 110

It
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COOTBETCTBYIOIMMM cnpaounbiM Tabnuuam, ['OCTam wim Ha OCHOBE pacHCTHO-
anauTHUeckoro metoza onpeaenenus npunyckos. [OCTe n TaOAULBI TTO3BOJIAIOT
Ha3HAYATh IPUITYCKH HE3ABUCHMO OT TEXHOJIOTHUECKOTO Mpouecca 00paboTKH AeTann
M YCJIOBMU €ro OCYIIECTBICHMA W TOITOMY, B obueM  ciaydae,  ABJISIOTCS
3aBBIICHHBIMH, COAEPKAT PE3EPBbI CHUKCHUS PACX0/a MaTcpualia n TPyA0CMKOCTH
U3rOTOBJICHUS JAETAJIN.

PacuerHo-aHATRTHYECKUI  METOJI  ONPEICIICHUA TIPHITYCKOB  Ha 00paboTKy
(PAMOIT) OGasupyercst Ha  AHAIW3C GakTopoB,  BIMAIOIIMX HA  [IPUITYCKH
MPEIECTBYIOIIETO ¥ BBIMOIHACMOr0O  TIEPEXOAOB  TEXHOJOTHUCCKOTO npouecca
00pabOTKH  MOBEPXHOCTH.  3HAYCHUE  TIpUIIYCKA  OTIPCAC/CTCA METOAOM
juaphepeHLIPOBAHHOrO PACUETA 110 AMIEMEHTAM, COCTABJIAIOINMM TPHITYCK. PAMOII
IPELYCMaTPUBACT PAcueT HPUIYCKOB MO BCEM  [OC/ICNOBATCIBHO BBITIOJIHAEMbIM
TEeXHONOMMUECKHM  TiepexojaM  00pabOTKM  JIaHHOH  TIOBEPXHOCTH - JICTAJH
(IIPOMEIKYTOUHBIE TIPUITYCKH ), HX CYMMHPOBAHHC JUTS ONPE/CICHUA 001Iero NPUITyCKa
na 00pabOTKY MOBEPXHOCTH H PACUET MPOMEKYTOUHBIX PA3MEPOB, ONPEACTAUOUIX
HOJIOKEHHE TOBEPXHOCTH, M PA3MepoB 3aroTOBKH. PacuerHoi BEJWUHHON SIBJIACTCH
MHHHMAJIBHBII  OpUIycKk Ha  00paboTKy, JIOCTATOUHBIM  JUIsl  YCTpaHEHus  Ha
BBIIOJIHACMOM MEpEexo/e norperrHocteil 06padoTkn 1 AeEKTOB TOBEPXHOCTHOTO
1051, TIOJIYYEHHBIX HA MPE/IIECTBYIONIEM NIEPEX0/IC, U KOMICHCALHH HOrPELIHOCTEMN,
BO3HMKAIOMMX  Ha  BhiNOIHAeMom  mepexoje.  [pomexyTounbie  pasMeEpbl,
OIIPE/IENAIONINE MOTIOKEHHE 00padaTbIBACMOH TIOBECPXHOCTH, W PASMCPbI 3aroTOBKH
PACCUMTBHIBAIOT € NCHOJIb30BAHHEM MUHUMAJILHOTO TIPUITYCKA. PAMOIT npejcrasiset
coGoit  cucTEMy, BKJIIOHAIONIYIO METOJMKH 0DOCHOBAHHOTO pacHeTa  TpHITYCROB,
VBA3KY PACUCTHBIX TIPHUIIYCKOB € HPE/C/IbHBIMA - pasMCpamMu oOpadarbiBaeMoi

MOBEPXHOCTH 1 HOPMATHBHBIC MATCPUAJTBL.

Jluer
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Tabnuma 4 - Kapra pacdera TpHITYCKOB Ha 00paboTKy ™

pasMepos 110 TEXHOJIOIMMUYECKHUM MepexojaM

1peaesbHbIX

i ’E @ [punsTsIc Hony-{eunme—‘
i< ES T {OKpPYTICHHBIC) NpeeibHbIC
DacmeHTapHasn JICMEHTBI MPHITYCKA, MM E\ 5 = E» pasMepsl 110 MTPUITYCKH.
[IOBEPXHOCTH 22| 2¢ 2 o | mepexoadam. MM MEM
= = E - o Z
CTATH H = ] = & 5=
TCXHONOTHHCCKUMH E g z E =g
MAPILPYT €€ eS| Bz A
, \ = _
06]]360TKH Rz h P & é E 5] dmax dmm zzmax Zme
£ ¥ E
3 =
o-‘ . S—
1 2 3 4 5 6 7 8 9 10 11 12
Hiravinoska 150 | 250 | 366 - 63.219 | 3100 | 60,000 | 63.100
| OBTauMBAHKC h
HCPHOBOC 50 50 2 149 | 1590 | 64809 | 750 | 63.250 | 64.000 | 0.900 | 3.25
(3CHKEPOBAHMC)
Obratimaniue 30 30 | 8 246 | 65.056 | 200 | 64300 | 64500 1 0500 | 1.05
YHCTOBOC
Hlmsposarne 10 15 0 - 127 1 65.178 | 120 | 64,880 | 65.000 | 0500 | 058
0DAMPOYHOC
TepmoobpadoTka . . I )
UL niponarne 5 5 0 . 72 65.2 30 | 65200 | 65230 | 0230 | 032
THCTOBOC ]
| 2130 [ 5.200 |
Pacuer TPUIYCKOB HA MCXAaHHYCCKYIO obpaboTKy JeTajieH BeACM B

COOTBETCTBUHA ¢ PCKOMCHAAUMAMH,

Haxo/uM HOPMATHUBHBIC 3HAYCHUsE R, WU /1M 3AIIHCHIBACM WX B rpadet 2 1 3.

Jls mraMitoBKH:

Jlns uepHOBOTO OOTAUHBAHUA:

J15151 4HCTOBOIO OOTAYHBAHUSA:

Jlns wummdoBanus 00AMPOYHOTO:

Jlst nvhoBaHMA UUCTOBOTO!

R, =150 MKMm; h =250 MKM!
R, =50 MKM; h=50 MKM;
R, =30 MKM; h =30 MKM;
R, =10 MKM; h=15 MKM;
R, =5 MKM, h=5 MKM;

PaccunTBIBAEM POCTPAHCTBEHHBIE OTISIOHEHHS M MTOIPEIIHOCTH YCTAHOBKHA.

J1ist 3aTOTOBKHM:

p,=2A L, (4)
rae Ax - OTKJIOHCHHKE OCH J¢Talli OT ﬂpHMOJ’lHHeﬁHOCTH Ha | MM JUTHHBL,
[ - JJIMHA 3aroTOBKH.
A, =3MKM
Jher
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rac

p = 2A, L = 2:3:61=366 MKM.

[Tocne ToueHust 4EPHOBOTO:
p=K,p, (5)
p =K, p,~0,06:366=22 Mkm
[Tocjie TOUeHUs HHCTOBOTO!
p =K, p,=0.0422=1 mxm
[MTocne mmudoBanns 00 AMPOUHOLO:
p=K, p,=0,04-1=0 MM
Tocne TepmooOpadOTKH:
Ay =2-A L, (6)
A, - OTKJIOHEHHE OCH JIeTajn OT MIPAMOJIMHEHOCTH HAa | MM JUIMHbI,
A, =0,1 MKM™ | A, =2:0,1-55=11
[Tocie num@oBaHUA YHCTOBOIO!
p=0,04-11=0 Mkm
Paccunraem NorpernHoCcTh YCTaHOBKU!
€, =~/ +E, (7)
[TorpenHocTh yCTAaHOBKH JUIs TOHEHHA YCPHOBOTO:
£, = 1407 +50° =149 MKW
[Tocne TOUEHUA YUCTOBOTO!

£=0,05-149=8 MKMm

OnpejesemM pacuTbie BEIHUMHBI IPUIYCKOB 1O BCEM TEXHOJIOTHYECKUM

NIEPExX0/1aM U 3aIiChiBACM HX B rpady 6.

Pacuér BeaéM no obimei gpopmylie:

27, =2Rz | ST ypl e (8)
Touenue 4epHOBOC:
27 -2.(150+250 366" +1497) = 1590,33 MM

ToueHHe YUCTOBOC!

Ham

Nuet

No ToKYM.

[Tounr.

Jlata
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27 =2.(50+50+~22" +87) = 246,82 MKM

imin

1Inudopanue 00AMPOUHOC:

27 =2-(30+30+1)=122 MKM

HImdoBanue YUCTOBOE:

27 =2-(10+15+11) =72 MKM

3armckigaem B rpady 7 Ui KOHEUHOro nepexo/ia HAMMEHbIIWH Tpe/Ae/IbHbIH
pasMep 10 YePTeKY:

d,~65.2-0,0-65.2 M.

Jls nepexo/a, [PeAIeCTBYIOWECTO  KOHEUHOMY,  OTPEE/IACM pacuéTHbli
pasMep TPHOABICHHCM K HAHMEHBIICMY NPC/ICIBHOMY  pasMepy 1o UCPTEIKY
PACuUETHOrO TPHITYCKA 1 3AMUChIBACM B rpady 7.

[IincpoBaHME YEPHOBOL!

dp:65,2—0,022=65,178 MM
Tlocen0BaTeIbHO  OTIPEIESeM  PACuUéTHBIE  PasMepbl  UId  KLKJOTO
NPEAIICCTBYIOLICTO 1EPeXo/1a npubaBIeHUEM K Pacu€THOMY PasMepy CACAYIOWCTO 3a
HHUM CMEKHOTO Nepexo/1a pacuETHOro MPUNYCKa ! 3aHChIBACM B rpacdy 7.
Touenue YUCTOBOE!
dp:65,178-0,122=65,056 MM
ToueHue 4EPHOBOE!

d,~65.056-0,24682-64.809 mm

3aroroBKa:

d,=64,809-1,59033=63.219 mm

JanuceiBaem B rpady 8 3HAuUEHMA JIONYCKOB JUIA KaXI0ro Hepexona b

COOTBETCTBUHU € IKOHOMHYCCKHUM KBAUTUTCTOM TOYHOCTH KaKA0I0 BU/aad O6pa6OTKH,

JIonyck 3aroTOBKH: 5, =3100 mxm=3.1 Mm.
Jlonyck Ha YEPHOBOE TOYCHUE! 3, =750 Mrm=0,75 mm.
JLoTIyCK HA UUCTOBOE TOYCHHC! S, =200 mxm=0,2 Mmm.

Jlonyck Ha 06 mpounoe maHpoBanue: 5. =120 mxm=0,120 mm.

Jluer
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Jlonyck Ha aucToBOE ULTH(OBAHKE!

5. =30 mxkm=0,030 mMm.

JanucwiBacm B rpady 10 nanGosbive TPEACHbHBIC PasMCphbi 110 BCEM

TeXHOJJOTHYECKUM TEPEX0/iaM, OKPYIJIss

UX YBEJIMYEHHEM PACUYETHBIX Pa3Mepos,

OKPYIJIEHHE TIPOM3BOAMM JIO TOI'O JKE 3HAKa ACCATHIHOMN JIPOOH, € KAKUM JIaH JIONYCK

Ha pasMmep Ui Kax/10ro nepexoia

3aroToBKa: d.
Touenne YePHOBOE: d

Touenue YHCTOBOE: d
HIaudopanue 00MpoUHOE: d.
I mdopanue YnCTOBOE! d_

un

=63.100 mm
=64.,000 MM
=04.500 mm

=65,000 mm

in
148

=65,230 mm

in

OHpeHCHHeM HAUMEHBILINE NPEACIIbHBIC PA3ZMEPDI TIO BCEM TEXHOJIOTHYCCKHM

[EpPex0/1aM BBIYMTAHHEM JOMYCKA K OKPYIJIEHHOMY HAMMCHBLICMY NPCACTLHOMY

pasmepy M 3anucbiBaem B rpagy 9.

3aroToBKa: d_. =63,100-3,1=60,000 Mm

Touenue UepHOBOE: d . =64.000-0,75-63.250 mm

ToueHue YMCTOBOE! d_ . =64.500-0,2=64.300 Mmm

HInudosanue o0 MpoIHOE:  d, =65,000-0,12=64.880 Mm

HInudoBanue 4HCTOBOE: d_ ~65.230-0,03=65.200 mm

OnpejeaseM NpeieibHOE  3HAYCHME  NIPHIYCKOB  z ., Kak  pasHocTh

HANOOJBIINX TIPEICIBHBIX PA3MEPOB Mz, . KAK PA3HOCTH HAHMCHBHIMX TIPCAC/IBHBIX

PA3MEpOB MPE/ILICCTBYIONETO W BBITOJHACMOTO MEPEXOJI0B, H 3AMHCHIBACM B rpacbl

11w l2.
ToueHue 4epHOBOL:!
2z =64,000-63,100-0,900 mm

2 =63.260-60,000=3.260 Mm

ToueHue YUCTOBOE,
2z, =64,500-64,000=0,500 mm
2z, =64.300-63.260=1.040 mMm

Masv PJluer | Ne goxyM. 1o Jara

Jiuer
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[11nndosanne 00 MPOUHOE:
2z =65,000-64,500=0,500 mm
2z =64,880-64,300-0,580 MM
[HUndosaHue YNCTOBOE:

2z =65,230-65,000-0,230 mm
2z =65.200-64,880-0,320 Mm

[IposepsieM NpaBUILHOCTD ApOU3BEAEHHBIX PACUETOB 110 (hopmyne:

22 - 2zmm - 5:—1 . ‘5:'

ToueHue 4epHOBOE!
3.260-0,900=3,100-0,740-2,360
ToueHHE HUCTOBOC:
1,040-0,500=0,740-0,200-0,540
[1Lndosanne 00MPOIHOE:
0,580-0.500-0,200-0,120-0,080
[1Lmosanue 4UCTOBOE:

0.320-0,230-0,120-0,030-0,090

(9)

Hsm

Jluer | Ne pokyM. 1 lomn. Hata
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;;;;;
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4. comavwbaus sucmobozs 6430
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7. oomrbans weprobozo 6400 -
d. oomaaubanus vepHoboeo 6125
5 ofmaqifarud wepHebozo an
d.. ozomobxy 631
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-
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1

!

o, aazomabky 6000 o
§ szomotky 37 | -
o= = 0
j 325
99 [ _
i
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Pucynok 2 — lpuiycky Ha 00paboTky OTBEPCTH

Juct

151900.2016.215.00 113 -

e | JIser | Ne qoxym. Homn. Jata




1.7 Pacuér peskMMOB pe3aHusa U HOPMHUPOBAHKE

HopmupoBaHue pexkumMoB 00padOTKH:

t - ryOMHa pe3aHus, MM

S - noaaua, Mm/00.

V - CKOPOCTH Pe3aHMsl, M/MHH.

Vi - CKOpOCTDb Kpyra, M/c

V., - CKOPOCTD 3arOTOBKH, M/C

T - nepuoa CTORKOCTH HHCTPYMEHTA

Ky - KOOXDPUIHEHT, yHUTHIBAIONINH KauecTBO 00padaTbiBaCMOro Martepuaa.

Koy - K03 PUIMEHT, YUUTBIBAIOIIMH KAUYECTBO HHCTPYMCHTA

M, - kpyTsitmit MomenT, H*m

S, - nornepeyHas nojaqa

Il - YACTOTA BPAILICHMA 3arOTOBKH (MHCTPYMEHTa), 06/MuH.

PaccunraeM peskumbl  pesanns ua  onepaunto 010 Toxapuwas ¢ HITY.
JIumurupytoias onepanus OyjeT Ha 2-M Nepexo/Ie Npu NMOJAPE3Ke Topua, T.K. Ha HTOM
rnepexo/ie HaubOIIBIMI MamMeTp pesanus. [IpousseieM pacuer peKHMOB PE3anus s
ITOrO Nepexo/ia.

Onepanus 010, nepexoa 2. Tojpeska ropiia.

[ nyOuHa pesanus.

IIpy OTCYTCTBMM OFPaHHYEHHH I10 MOUIHOCTH 00OPYAOBAHHUS, JKECTKOCTH
cucremsl CITAJL, rayOuna pesanus t IPUHAMAETCS PABHOU NIPUITYCKY Ha 00padoTKy;,

1=205 MM

[lopaua.

PexomenayeMbie Mojlaud OPH YEPHOBOM HAPYIKHOM TOUCHHM NPUBC/ICHBI B
rabmane 11 ]2, ¢. 266).

s=0,7 MM/06.

CKOpOCTb pe3aHus.

CKOpOCTh pe3aHus vV IPH HAPYKHOM IPOJOJILHOM M [ONEPEUHOM TOYCHHH

PACCUMTBIBAIOT 10 IMITUPHUECKOH (hopmyrie:

Jmer
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(
L 10
' T st (19

3HAYEHHE CTOMKOCTH UHCTPYMEHTA 7 = 50 MHUH.

3nauenust koddduimenta C, ¥ IOKA3aTeNeH CTENEHU X,y U m Oepem U3

tadmiel 17 [2, ¢. 269].
C, =340
x =015
y =045
m=0.2
Kosdpduiment K, asisercs npousseienueM KodpduitieHTos, YHHThIBAIOWIX

BAVSIHME MaTepuana 3aroTOBKH K, . COCTOsHHS MOBEPXHOCTH K . MaTepHalia

UHCTPYMEHTA K.

K, =K, -K_ K, (1)
rae K, =095 - koadduiment na odOpadaThiBacMblid MaTepra [2.¢. 262]
K, =105 - kK09pDUIHEHT Ha HHCTPYMEHTAIbHBI MaTepHal [2. ¢ 262},
K, =1 - ko>(pPULUHMEHT, YUHTBIBAIOMIMKI MTyOMHY CBEPIICHHS [2.¢. 279].

Takum oOpazom

= ,(— -K,=163918 M/MHUH.
78

1000 v

"= —247.284 = 240 00/MMH.
a0

[Tocae yrouneHus:
_nxr D
1000

= 159,090 M/MHH.

Cwia pesanus.

Cuny pesanvs H, npuHATO packiansBaTh Ha  COCTAB/SIOUUIC  CHIIBL,
HAMIPABJIGHHBIE 1O OCAM KOOPAMHAT CTaHka. [Ipnm HapyKHOM HPOJOTBHOM 1

IONEPEUHOM TOYCHHH YTH COCTAB/ISIIOLLNE PACCUHMTBIBAIOT 110 hopmyute:

P, =10-C 078" v K, (12)

Jher
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[ToctostHuas €, ¥ MOKA3aTCIN CTCHCHU X, y.n1 JUIs KOHKPCTHBIX (pacucTHbIX)

VCI0BHI 00pabOTKM UL KaXKJ/IOH W3 COCTABIIIONINX CHIIbL PE3aHUs OepeM 13 TalnLbl
2212, ¢.272].

Ko>hduienT i nokasares CTeneHy Ul TaHT CHIMAITBLHOH COCTABISIONIEN
P

', =200

x=10

y=075

n=0

Kosdpuiment u nokasareu CTeNeHu UL PaHaibHOi COCTABJIAIONMICH P,

", =125

x=09

y=075

n=0

Koodpuigient i nokasare/in CTenexu /ulsl 0CEBOH COCTABISIONEH £

¢, =67

x=12

v =065

n=>0

nonpaBoulblit KoXQQPUIMEHT K, NPeacTaBIser codO0# MPOM3BEICHUE phla
koxpurmentos (K, =K, K, K K, K, ), YIMTbIBAIOIUA (hakTHUECKHE  YCIIOBHA

pesanus. Yncnennnle 3nadenns Htux kodpduimentos depem u3 Tabaun 9, 10 m 23 |2,

c. 264, 265,275

750"
o [—) =1 /T8 BCEX COCTABJIAIOIIHX CHJIBI

750
K, =1 - s BCEX COCTABISAIOIINX CHIIBL, B cliydae, eciv [JIABHBIN YTOIl B
fmaHe ¢ = 45°

K, =1 - JUls BCEX COCTABIIAIONIMX CHJIbI, B CJIYHaC, CCJIN nepeHuil yroa y =107

Jluer
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K, =1 - A BCEX COCTABJISIOLIMX CHJBL, B CIyHac, ccam yroi HAK/IOHA

TJIABHONO JIE3BUsS A = 07

K, =1 - juls BCEX COCTABIAIONINX CHIIBL, B clydae, e€C/ii pajanyc 1pu BEPUINHE
=20 MM,

Takum obpazom:

P.=10-C, 15" v K, =3137,671 H

P,=10-C, -1 -s"-v"- K, =1825207 H

P, =10-C, 175" v K, =1257,457 H

MouiHOCTb pe3aHns.

MorHoeTb pesanus, kBT, paccuursisaercs 10 hopmyie:

Py

- = —8156 kBT
1020- 60
OcHOBHOE BpeMs OLEPALMH:
L .
T, =" (13)
Son
ch:-‘ - ;‘r)t'm + Lap + Lnep (l 4)

1

o =21 MM L =2 MM L =6 MM,

e

[osyuaem: L., =29 mm; 7, = 0173 MWH.

J1nsl pacueToB BCEX OCTANBHBIX TIEPEXO/10B B KAYCCTBE padoueit yacToThl
BpaileHUs Oepem MoJyYeHHOC 3HAUCHHC.

n =240 0O/MHUH.

Onepannst 010, nmepexon 1. [loapeska topua.

["yOnHa pesanus.

[I[py uepHOBOM TOUYCHHM M OTCYTCTBMA OrpaHUYCHUN M0 MOIIHOCTH
000pY/10BAHUS, HKECTKOCTH CUCTEMBI CIIMJL ravOuna pezanus t IPUHAMAETCA PaBHOH
IpUNycKy Ha o6paboTKy; IPH HEPHOBOM TOYCHHMH NPUITYCK CPE3ACTCA 3a ABA mpoxo/ia
u Gonee. [Ipy mapamerpe wiepoxoraTocTn 00pabOTAHHOH MOBEPXHOCTH Ra=3.2 MKMm
gromounTeabHo t=0.5+2.0 Mm; Ra>0,8 mxm, t=0,1-0.4 mm.

=13 MM

Juer
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Ilonaua.
PexoMeHtyemble 1o/1a4un IIPU YEPHOBOM HAPYIKHOM TOUCHHH ITPHUBE/ICHBI B
radmune 11 [2, ¢. 266].
s=0,7 MM/00,

CKOpOCTb pe3aHus.

D 96398 m/mun.
1000

Cuna pesanus.

Cuny pesanus . [puHSTO packiajbiBaTh Ha  COCTABIIAIOIIME  CHIIbI,
HaHpaBHeHHbIe o  OCsiaMm KOOpI[HHaT CTaHKA. HpH HAPYIKHOM l"[pO,[[O.HbHOM H
TONEPEUHOM TOUEHHH TH COCTABIIAIOLIME PACCUNTHIBAIOT 110 (hopMyIIe:

l)-’\_v,x :]0‘(‘1,, ARSI

r

Ioctosinnas (', W 1MOKa3aTe/in CTCNCHH X, Y, N JUTH KOHKPCTHBIX (pacHeTHBIX)

VCIIOBHI 00padOTKN JUTS KaKI0H M3 COCTABIAIONINX CHIbI pe3anns Oepem u3 Tabintibl
22 (2, c. 272].
Koaddpument n nokasaresid creneHy Ul TaHrCHIMAIBHOR COCTABIIAIONICH

P

V=075

n=20

KoshduumenT v mokaszarein creneHn /Jis paialbHOR cocTasidtomen 7,
¢, =125

x=09

y=075

n==0

KoodduimenT 1 nokasatein CrelneHu Aas 0CEBOH COCTABIIAIOIEH P,

¢, =67

x=12

»

MHuer

151900.2016.215.00 113 N

oM | Jduer [ Ne poxym, o Jlata




y=0,65
=0

Takum obpazom:

Po=10-C -1 -.S"”-v"-Kp =1989,743 H
P,=10-C, 18" -v"- K =1211386 H
Po=10-C 15" V" K =727982 H
Mo1tHocTh pe3anus.

Mownocts pezanust, kBT, paccunrsiBaercs 1o opmysne:

Py

== =245] kBt
1020-60
OCHOBHOE BpeMst OIepariu:
T _ ch;f
o AS' .n
Lpef - I()em + !ﬁﬂ + Lnep

/

‘oem

=18 MM L, =2 MM [, =6 MM.

[Tonyuaem: L =26 mm: 7, = 0155 MHH.

Onepanms 010, nepexon 3. 3eHkepoBaTh OTBEPCTHE
I nyOuna pezanus

CorylacHo pacdera npunyckoB riyouHa

=159 MM

[lopaua.
[Ipu 3eHkepoBanumn noaaya cornacuo tadbaune 26 |2, ¢ 277]

5 =12 MM/00.

CkopocTh pe3anus.

nx D
1000

v = 46,747 M/MHH.

KpyTtsiumii MoMeHT 1 oceBas cuna.

Kpyranwmii  moment, H*m, wu oceByio cuiny, H, paccuuTeiBaior

3EHKCPOBAHMM 110 (hopmyJiam:

npu
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M, =10-C,, - D" .5" K,

P =10-C, 1" 5" K

P

3Hauenus kosddumnenton C,, u (", W noKasaresieit crernenu depem u3

Tadauuer 32 (2, ¢. 281]:
(., =0.09
g—10
x=09
y=08
C, =67
x=12
y=0,65
Takum o6paszom:
M, =10-C D71 5" K =10-0,00-62""-1,5°7 12" .1 =98 H-m
£=10-C 1" 5" K =10-67-157.12"" 121316 H
MouHocTs peszanus.

Mommocts pesanus, kB, onpesensior 1o hopmyure

M_n 93.60
) _~’—:i—=2,412 kBT
9750 9750
OcHoBHOE Bpemsa oneparmu;
f' — LPL‘?
CSon
Lpe;f - Laem + Lap + Lne_p

L =58 MM L, =2 MM L, =6 Mm.
[onyuaem: 1. =66 MM; 7' = 0,229 mun.
Onepatms 010, nepexon 4. Pacrounts OTBEPCTHE.

I'ryOuna pesanus

Ipu pacraunBannm cormacuo pacuera HPUITYCKOB

1 =0,246

[Tonaua.
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Hpu pacraunsanum nonaua cornacuo tabanue 26 [2. ¢. 277]
s =12 MM/00.
CkopocTsb pe3anust.

CKOpOCTh pe3aHus 1PN PACTAUNBAHHHU®

=TT D 864 v/,
1000

Cuna pesanus.

Cuiy  pesanms H, npuusto packiaabiBaTh HA  COCTABISIONIME  CHIIBL,

HANPABJICHHBIC  TI0  OCAM  KOOPAMHAT C¢TaHKa. [Ipy HApYKHOM NPOAOABHOM M

MOMICPEUHOM TOYCHHHU ITH COCTABJIAIONINE PACCUMTBIBAIOT 110 (hopMyJIe:

P :10-(fp-tx-.5"”‘v"-Kp

VX

locrosirHas €', M nokasarenu CTeneHu X, y, 0 Ul KOHKPETHbIX (pacueTHbIX)

YCIoBUii 00pabOTKH JUTS KAKO0H M3 COCTABIAIOMMX CUITBI PE3AHHS GEPeM U3 TAOIHIIbI

222, ¢.272].

Koadduument n nokasarenn crerienn Ui TAHreHIMATIBHOIN COCTABISIONICH

x=10

vy =075

=0

Kospduumenr u nokasartesnn crenenn Ui pagMaibHOR COCTABIAIONIEH P
C, =125

x=09

y=075

n=0

Koadpuument u nokazaresin crenenmn s 0CeBoi COCTaBISIONei P

¢ =67

et
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n=10
Takum obpazom:

P=10-C, 15" v K, = 564093 H
P,=10-C, 1" 5" v"-K,=405637 H
Po=10-C, s v K, 140173 H

MouHocTh pe3anus.

Mouocts pesanus, kBT, paccunreiBaerces no hopmyiie:

_ BV 45 By
102060
OCHOBHOE BpeMst OTICPAIINH:
T
¢ LS‘ -1

L.=L,, +L, +1L

per — Toem ap nep
L., =58MM; [, =2 MM, [ =6 MM.
Honywaem: £ =66 mm, 1, =0,229 mun.
Onepanms 010, nepexos 5. [logpeska Topua OKOHYATEIBHO.
[ 1iyOuna pesanus.

(=07 MM
ITonaua.
Pexomenayempie 1ojauum NpH YUCTOBOM HAPYIKHOM TOUECHHH THPUBEACHBI B
tabmmue 11 [2, ¢. 266].

s =073 MM/00.

CkopocThb pe3aHus.

p_n-yr‘D
1000

= 159,090 M/MUH.

Cwta peszanus.

Cuny pesanus H, npuHsSTO packiajbiBarth HA  COCTABAAIOIINE  CHJIbL,
HANPABJICHHBIE 110 OCAM  KOOpPAMHAT CTaHka. lIpH HapyKKHOM 1POJIOALHOM M

NONEPETHOM TOUSHHH YTH COCTABSIOUINE PACCUUTHIBAIOT 110 (hopMyJie:

Jiner
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‘Pz.y,x :lo-Cp.t-“ st v LK

#

[TocTositnnas (', W MOKa3aTe/m CTENCHM X, Y, N JUIS KOHKPETHBIX (PACHETHBIX)

YCJI0BHH 00paboTKH U1t KaXJI0H U3 COCTABIISIONIMX CHITBL Pe3aHus OepeM U3 Tab/InLb

22 [2.¢.272].

P

Kondduiment u nokazarenan CTeneHu Uit TaHTSHIHATILHON COCTABIIAIONIEH

', =200

x=10

v=0,75

n=>0

Koadduumnent n nokasaresm crenenu Juis pagnaibHOR cocTasisiionieit P,
(=125

x=09

y =075

n==0

KoahdpunmenT v nokasaresd creneHu uist 0CEBOH COCTaBIISIOMEH P,
C, =67

x=12

V= 0,65

n=10

Takum oOpazom:

Po=10-C 175" -v"- K =567 H

Po=10-C, " " v" K, =408 H

Po=10-C "7 0" K =200 H

MotHocTs pe3anusi.

Mownocrs pesanus, kBT, paccunteiBaercs no dopmyiie:

Py

=~ =1473 kBt
102060

Jluer
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OcHoBHOE Bpems oneparuiu;

pet

S-n

Lm =L, + Ldp + L,wp

I

“wens

=2l MM) L, =2 MM, L, =6 MM.

Honywaem: 7, =29 mm; 7 = 0,402 mun.

Ornepanns 010, nepexon 6. Ioapeska Topiia OKOHUATETHHO.
I'nyOuna pesanus.

=07 MM

[Tonaua.
Pexomenayembre noaun NPU YUCTOBOM HAPYKHOM TOYCHHH MTPUBEICHDBI B

rabanue 11 2, ¢. 266].

s = 0.3 MM/00.
Ckopocthb pesanus.
po e 75,398 M/MHUH.
1000

Cuna pesanmus.

Cuay  pesanuss H, npunsto packnajabipate Ha COCTABJIAIOIME  CHJIbI,
HANPABJICHHDLIC 1O OCSIM  KOOp/MHAT ctauka. llpu HapykHOM npoaoiIbHOM M
MONCPEUHOM TOYCHNAM ITH COCTABIISIIOIIME PACCUHTBIBAIOT NO (hopMyJie:

P =10:C " s " K
[ocrosnnas ¢, u nokasartenn crenenn x, Y, I JUIS KOHKPETHBIX (PACUCTHEIX )

YCII0BHH 00pabOTKH JUTS KaXI0M M3 COCTABISIONINX CHITbI pesanust 0epem u3 TabuIbl
222, ¢. 272].

Kospduumenr u nokasarenn crenenw ais TanreHUMaIbHOL COCTABAAIOLIECH
P

(', =200

x=10

y=075

Juer
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n=0

Kosddumment n nokaszarenu crenenn a1s paguaibHON COCTABISIOWEH P,
¢, =125

x=009

y=0,75

n=0

Kosdduument u nokasarenn cremenn uis oceBoi coctapiasionei 2.
¢, =67

x=12

V=065

n=>0

Takum oOpazom:

Po=10-C7, 175" w7 K, =567 H

Po=10-C, 1" s v K, =408 H

P.=10-C,-*-s"v". K, =200 H

MorHocTs pe3anus.

MonnocTs pesanus, kBT, paccunrtsiBaercs no gopmysie:

Py

- -0,699 kBT
1020 - 60

OcHOBHOE BpeMs oneparmu:

/

‘pes

=1

“dem +Lsp +Lm:p
Ly =18 MMI [, =2 MM; L, =6 MM.
[onyuaem: £, =26 MM, 7, = 0361 Mun.

Onepauus 010, nepexon 7. Cusith (packy.
[ 1yOuna pesanus.

[lpn oTCyTCTBMM OrpaHMuyeHUH 110 MOWHOCTH 00OPYAOBAHHA, HKECTKOCTH

cucrembl CHTHJL royGuna pesanus t npUHAMAETCs paBHOi NPUTyCKy Ha 00paboTKYy;

Jlmer

151900.2016.215.00 [13

36

Him

Juer

Ne nokym. Lo Jlara




{=2,0 MM

[lonaua.
PexomeHniyembie 1ogauu 1npyH 4epHOBOM HApPY’KHOM TOYCHHMH TMPHBE/ICHBLI B
Tadbmuue 11 [2, ¢. 266].

§ =07 MM/00.

CKopocTh pe3aHust.

p o= el 2 49160 M/MUH,
100

Cuna pe3anus.

Cuny pesanus H, nNpuHATO packaaibiBaTh Ha  COCTABIAIONIAE  CHITHI,
HAMpaBJICHHBIC MO OCSAM KOOPAMHAT CTaHka. [IpW HaApy:KHOM TPOAOIBHOM M
MOMEPEUHOM TOUCHUHU TH COCTABJISIONIME PACCUNTRIBAIOT TIO (hopmyIie:

P, =10-C 1 -5 v"-K,
[locrosunas €, u nokasareju CTeneHu X, y, N /Uil KOHKPETHBIX (PacueTHBIX)

VCJI0BHIH 00padOTKM JUTSE KaXkK10M 13 COCTABJISIONNAX CHIIBI pe3aHus Oepem U3 TadTHILb]
2212, ¢. 272].

Kosbduument u nokasarenu creneHu jisi TAHMEHUHAIBHONW COCTABIISIOIICH

C, =200
x=10

v =075

=0

Koadduument n nokasaresin cTenenn A1s paadaibHOi cocTapasiiomei 7,
¢, =125

x=09

y=075

n=0

Koadduiment u nokazarein CTeneHn s 0OCeBOMH COCTABIAIONECH /.

C, =67

Juer
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x=12
y=10,65
n==0

Takum obpazom:

Po=10-C 1% 8" v K, =3061142 H
P, =10-C, 1 -s" v K, 1785092 H
P.=10:C,-1*-s" v K, =1220744 H

MomHocTs pesanus.

MouwtocTs pesanns, kBT, paccuntsiBaeres 1o gopmysie:

P
==Y 545580 kBr
1020-60
OCHOBHOE BpeMsi ONepaLm;
—1- . I‘pe:i
CSon
pr - IJ(Jem + Lap + I"nep

Ly, =22MM; L, =2 MM, L =0 MM,

e
Honywaem: 1, =42 mm; 7 = 0,025 MuH.
Onepanuns 020, nepexon 1. [loapeska Topua.

I 'nybuna pesanus.

[lpn oTcyTeTBHM OrpaHHYCHMI 1O MOIMHOCTH OOOPYIOBAHHUSA, KECTKOCTH

cucrembl CITHJL, rayOuna pesanust t npuHuMaeTes paBHOM MPUITYCKY Ha 00padoTKYy;

{ =205 MM

[loaua.

PekoMenjiyemble 101auy [pH YEPHOBOM HAPYKHOM TOUCHWH [PHBEACHDBI B

Tabimue 11 [2, ¢. 266].

5§ =07 MM/06.
CKOpocTh pe3anus.
v= 7D 156,000 w/mu,
1000
Jlcr
151900.2016.215.00 113 .
Wi |Jlner | No joxym. Loy, Jara '




Cwta pezanus.

Cwry pesanus H, npuHATO packiajibiBaTh Ha  COCTABISIONIME CHIIbIL,
HANIPABJIEHHBIE 10 OCAM KOOPJAHHAT CTaHka. [Ipy HapyXHOM T1pPOJOJILHOM H
MONEPEUHOM TOYCHHH ITH COCTABJIAIOLINE PACCUUTHIBAIOT 110 (hopmy.Jie:

P =10-C 175" v K

[locTosannas (', v nmokasaTejau CTENEHH x,y.n JUIS KOHKPETHBIX (PacueTHBIX)

YCII0BHH 00padOTKHM /UIA KAXkK/10H W3 COCTABIISIIONINX CHJIbl pE3aHMst OepeM U3 Tabunibl
221[2,¢.272].
Koadpduument u nokazarenu creneHu Uit TaHINE€HIMATLHON COCTABIAIONICH

P

y=0,75

n=>0

Kosdduument u noxasarenn creneHu juist paadaabHoR CoCTaBasIomwei 7, :
C, =125

x=09

y=075

n=>0

KoadduumenT n nokazarenu crenenn ais 0ceBoi cocrapasiomeit 2

¢, =67

x=12

V=065

n=>0

NONPaBouHbIH  KoYpduument K, npejacrasiser coboil NponsBeaeHHe paja

koo dpuumenros (K, - K, K, K K K ), y4ATBIBAOUIHH  (aKTHUECKHE  yCIOBHS

pesanund. Unciiennple 3naueHus 3Tux koadduumentos depem uz tadbanu 9, 10 u 23 [2,

c. 204, 265, 275]

Jhier
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7
K, (70
' 750

K, =1 - JUI BCEX COCTABIISAIONIMAX CHIBI, B CAYYAe, €CIIH TIABHbIH VIOl B

J =1 7719 BCEX COCTABJISIKOIIMX CHITbI

MJ1aHe o - 45°

K, =1 - U BCEX COCTABIAIOMINX CHIIBI, B CITyuae, eciiu MCPEAHUN yrom y = 10°

K, =1 - A1 BCeX COCTABSAONIMX CHITbI, B cllydae, €Ciid yroa HakjoHa
IJJABHOTO JIC3BUA A =(°

K., =1 - U BCEX COCTABISIONINX CHIIBI, B Cjiyqae, CC/M paauycC NpHu BEPLIMHE
F=20 MM.

Takum oOpazom:

P.=10-C, - -s" v K, =3137.671 H

Po=10-C 18" v K =1825207 H

P, =10-C, sty K =1257.457 H

Mownocts pesanus.

MounocTs pesanus, KBT, paccuntsiBaeTes rno dhopmyane:

Py

= :8,156 KBT
1020-60

OcHoBHoe Bpemst oneparmu:

Ly =21 MM L, =2 MM; L,, =6 MM.
[oayuaem: 7., =29 mm; 7 = 0,173 mun.
Omrepanns 020, nepexon 2. Tounts G211 A6

['nybuna pesanus.

Ilpn  wepnosBom ToueHmu w  orcyrcrus OFPaHUYeHui 1O  MOIIHOCTH
obopy.tosanus, xectkoetn cucrempr CITH /] riyOMHa pesanyis t IPUHUMAECTCH PaBHOMN

HPHNYCKY Ha 06pabOTKyY; IPH YEPHOBOM TOYEHUM NMPHIIYCK CPE3ASTCS 33 J1BA poxoaa

Juer
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n Oonee. Tlpu napamerpe mepoxosatocti 06paboTaHHO nosepxHoctu Ra=3.2 mxm
BKIHOUHTENbHO t=0,5+2.0 Mm; Ra>0.8 mxm, 1=0,1+0,4 mum.
=1,6 MM
[lonaua.
[Ipu uepHOBOM TOYEHMH NOAUA PHHUMACTC MAKCHMATBHO JIONYCTUMOH 110
MOWHOCTH  000py/10Banusa, kecrkoctn cuctembr  CITMJI, HIPOYHOCTH  PEiKYIIEH
IUIACTHHBL - M MPOYHOCTH  JiepkKaBku. Pekomenayembie mogaum npu  4epHoBom

HapYy’HOM TOUECHHM MpuBeACHbI B Tad. 11 [2, ¢ 266].

5 =08 MM/00.
CKopocTb pe3aHus.
x D
v D 6352w/,

1000

(Cuna pesanus.

Cnny  pesannss H, npuusato packiajabipate Ha COCTaBJSAIONIAE  CHITbI,
HANPABJICHHBIC 110 OCAM  KOOpAMHAT cranka. Ilpu HapykHOM npojoibHOM u
[ONEPEHHOM TOUECHHH HTH COCTABIAIOIINE PACCUHTHIBAIOT 110 (hOpMYyIIE:

P, =10:C " 5" " K,
[Tocrosmnas 7, m nokasarean crenenn x, v, n juis KOHKPETHBIX (PacyeTHbIX)

YCITOBUH 00pabOTKH /TS Ka3KI0M M3 COCTABJISIONX CHJIbI pe3anus Oepem u3 rabiautb
222, ¢.272].
Koodduument u noxasarenn crenenn uia TaHreHUManbHON COCTABISIOLIEH

P

x=10

vy =075

n=0

Kosddmmment n nokasaresm crenenu juis paamaishoii cocrapistonieii P
C, =125

¥y—=09

?

Jner
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y=075
s1=0

Kosdduument n nokasarenu crenenu juis 0ceBoi coctapisiomneii P
¢, =67

x=12

v =0,65

n=0

Taxum obpasom:

P=10-C ot s" K =270687 H

P =10-C 05" v" K =1614119 H
P.=10-C, 15" v K, =1018,655 H
MouHocts pezanns.

Moumocts pesanus, kBT, paccuntsiBaeres mo hopmyne:

F v

= = =71366 kBT
1020- 60

OcHoBHOE BpeMmst onepanuu:

Lo =32 MMI L, =2 MM, L =6 MM.
[omyuaem: 7. =40 mm: 7 = 0,208 mMuH.

Onepaums 020, nepexo 3. Tloapeska TopLa OKOHYATEILHO,
I tybuna pesanus.
{=07 MM
Ilonaua.
PexoMenyemble no1aun npu 4HCTOBOM HAPYIKHOM TOUEHHH IIPUBE/ICHBI B
tabnuue 11 2, ¢. 266].

s = 0.3 MmM/00.

CkopocTb pesanns.

Jlmer
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v 7D 159 000 a/m.
1000

Cuna pezanus.

Cnny  pesanms  H., npuHaTO packiaabiBath HAa  COCTABISIONAE  CHIIbI,
HANPaBJICHHBIC 110 OCAM  KoopauHat cranka. llpuw HapyxkuOM npoaosibHom u
IONEPEHHOM TOUCHUH ITH COCTABIISAIONINE PACCYUTHIBAIOT 110 (hopmy.Jie:

Po=10-C 175" V" K,
[locrosHnas ', u nokasarenm CTENEHH X, Y, N AT KOHKPETHBIX (PACUETHBIX)

YCI0BUH 00pabOTKH U1 KA/ 10H W3 COCTABIISIIOIMX CHIIbI Pe3aHus GepeM W3 TabIuIb]
2212, ¢.272].
Kosddumment u mokasarenn creneHu juis TaHreHUMAIBHON COCTABIAIOLIECH

P

y=0,75

=0

KoadduumenT n nokaszarenu crenenu aus pajuanbHOi COCTaBISIONIEH P
¢, =125

x=09

V=075

n=0

Koodypuument u nokasaresu crenenu just 0CeBoi COCTaBISIONICH /|
C, =67

=12

y=0,65

n=>0

Taxkum oOpazom:

Po=10-C, 178" v K, =567 H

Juer
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Po=10-C % os" v K =408 H
P o=10-C, -t -s" v K, =200 H

MouinocTts pe3anus.
Momnocts pesanus, kKBt, paccuntsiBaercs no gpopmyie:

P
=Y 1473 kB
1020- 60

OCcHOBHOE BpeMsi ONEPAIUH:

Lpe:i - Laem + [‘ap + IJH‘L‘F

Loy =2V MMI L, =2 MM [ =6 MM.

chem

Homyuaem: L, =29 mm; 7, = 0,402 mMun.

Onepatms 020, nepexoa 4. Tounts 211,444 OKOHIATETHHO

I 1yduHa pesanus,

t=1,265 MM
[lonaua.
s =03 MM/00.
CKOpOCTh pe3anus.
v ”l';’O’OD = 161352 M/MHH,

Cwuina pezanus.

Cuny pesanus  H, 0puHSTO packiazbBaTe HA  COCTABJAIONIME  CHIIBI,
HalpaB/CHHbIE 110 OCAM KOOpPAMHAT cTaHka. llpu HapyKHOM OpPOAOIIBHOM |

[NONEPCHHOM TOUYCHHH DTH COCTABJIAIOLIME PACCYHUTLIBAIOT 110 r_bopMyne:

P, =10:C 075" v K,

[Toctosmnas ', n nokasaTean CTENEHU X, Y, N JUIS KOHKPETHBIX (PacyeTHbIX)

YCIIOBHI 00padOTKK [Ulsl KaK/10M W3 COCTaBIISIFOIIMX CHITBI pe3anus OepemM H3 TadIHlibl

22[2,¢.272].
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P

Kosdpduument v nokasarenn crenenu juis TAaHTEHUMANLHON COCTABISIONIEH

(", =200

x=10

v =0,75

n=>0

Koadpuument u nokasarenu crenesu as PaAHAIBHOH COCTABJIAIONICH P
C, =125

x=09

v=0,75

n=0

Kosdduument n nokasarenn crenenn JUis 0ceBol CoCTaBIsomei P,
¢, =67

x=172

V=065

n=20

Taknm obpaszom:

Po=10-C, 1" -s"-v"-K_=102465 H

P,=10-C, -t s v K, =706,065 H

P, =10-C 1 s" v K, =406,008 H

MoiuHocTs pezanus.

Momnocts pesannst, kBT, paccuntsiBaeres no gopmyiie:

P o-v
N=-——=2701 kBr
102060
OCHOBHOE BpeMst OTNEPALIMK:
)‘" _ I"pr.“i
CoSon
L,=L,.+L,+1,,
L,=32MM, L =2 MM, [ =6 MM.
Juer
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[Honywaem: 7. =40 mm; 7, = 0,555 MuH.

Onepamns 020, nepexon 5. Ioapeska Topra.

I 1yOuHa pesanus.

[Tpn  49epHOBOM TOYECHHM W OTCYTCTBHS OPPAHMUYCHHHA 1O  MOLIHOCTH
00opy10Banus, sxectkoetH cuctembr CITHJ] ryGuna pPe3aHuA { IPUHUMACTCS PaBHOH
NpUITYCKY Ha 00paboTKy: NPH YEPHOBOM TOYCHMHM NMPHIYCK CPE3ACTCS 3a /1Ba poxo/ia
n Oonee. Hpu napamerpe imepoxosarocti o6paboTanHoi oBEpPXHOCTH Ra=3.2 MkMm
BKJIIOUMTENBHO t=0,5+2.0 Mm; Ra>0.8 mxm, t=0,1+0,4 mm.

=13 MM

[lonaua.

PekoMeniyempie nogaun npu 4EpHOBOM HAPYIKHOM TOUCHHH [IPUBE/ICHbI B
Tabnune 11 |2, ¢. 266].

s =0,7 MM/00.

Cxopoctb pezannst.

ptwﬂs,ws M/MUH.
1000
Cuna pesanus.
Cuny  pesanust H, mpuusato packnagwiBath HA  COCTaBISIOUIHE  CHIIBI,
HANIPABACHHBIC 110 OCAM  KOOpJMHAT cTaHka. [Ipu  Hapy:kHOM NPOAOIBHOM H
MOTICPEUHOM TOUCHHH HTH COCTABIISIONIHNE PACCUUTBIBAIOT 110 POpMYyIIE:

— ~ kS ¥ "
])-',y,x_lo‘(.-p'f B T .KP
[octosHHas €, M 1MOKA3ATEIM CTEHCHH X, Y, N JUIS KOHKPETHBIX (pacuertbix)

YCI0BUH 00pabOTKK /1 Kak/I0H M3 COCTABIIAIOIINX CHITBI PE3aHUS GepeM U3 TaGiHIlbl
2212, ¢.272].
Kospuiment n nokazarenn crenenn 118 TaHreHUMANbHONH COCTABISIONICH

P

(", =200
x=10
y =075

Juer
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n==0

Koopuument n nokasarem crenenn ans paamansnoit cocrasisionieii P
¢, =125

x=09

y=075

n1=10

Kosdduupmenr u nokasarenu crenenu st ocenoii COCTABJIAIOIICH P :

C,=67
x=12

»=0,65

n==0

Taxum obpazom:

P =10-C 15" v"- K =1989743 H
Po=10-C st v K =1211386 H
Po=10-C 175" y" K, =727982 H
MouHocets pesanus.

Mounocts pe3anus, kBT, paccunreiBaercs no chopmyue:

Py

N=_-—*—-245]1 kBr
102060
OcHoBHOE BpeMs onepaiuu:
}(1 — LP(‘?
’ S, -1
]"pm - Lr}em + Lsp + f‘nep

L, =18 MM [, =2 MM, L, =6 MM.
Moayuaem: £ =26 MM, 7, = 0,155 muH.

Oneparns 020, nepexon 6. oapeska TOPLIA OKOHYATEIIBHO.

[ nybuna pesanus.

(=07 MM

[Moaua.

151900.2016.215.00 113
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Pexomenayembie nojaumn npu 4HCTOBOM HAPYIKHOM TOUCHUN MPHUBE/ICHBI B
Tadbaune 11 [2, ¢. 266].
s = 0,3 MM/00.
CKOpoCTh pe3aHus.

T D 56308 w/vun,
1000
Cuia pesanus.
Cuiy  pesanns  H. npuuATO packiajbiBath Ha  COCTABISIONINE  CHIIbL,
HalNpaB/ICHHBIC TI0 OCSM KOOPJMHAT CTaHka. lIpu HAPYKHOM NPOJOABHOM W
NONEPEUHOM TOYCHHH ITH COCTABIISIONINE PACCUUTHIBAIOT 1O GOpPMYJIE:

P =10-C o s" v K

s

[Moctostras 7, n NOKa3aTeaN CTENEHHU X, Y, N U KOHKPETHBIX (PacyeTHBIX)

YCI0BHH 00pabOTKHM /U191 Kaj#I0H W3 COCTABIISIIOIMX CHITBI Pe3anus Gepem u3 Tabinim
2212, ¢.272].

Ko>dduiment n nokasarenu crenenn s TaHT€HUMATBHON COCTABIIAIOLIEH

€, =200
x=10

¥ =0,75

n=>0

KosdduumenT n nokasarenu crenenm ais paMaibHOR COCTABAIOIIEH P
C, =125

x=09

V=075

n==0

Koaddununent u nokasarenn crenenu ais ocepoii cocrasnsiomeii 7 ;

¢, =67
x=12
¥ =0,65
Jhier
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n=0
Takum obpaszom:

P.=10-C, 15" v'.K, =567 H
P,=10-C s 0" K =408 H
P, =10-C, 1*-s" v K, =200 H

MouHocTs pe3anus.

Mounocers pesanus, kB, paccuntsiBacTes 1o GopmyJe:

_ Y600 kBr
102060
OCHOBHOE BpeMst OTIEPaliN:
oL
! u\S‘ -

L per = L.+ Lﬂp + Lm,ﬂ

L, =18 MM L =2 MM, [ =6 MM.

e
Homywaem: L, =26 mm; 7, = 0.36]1 mum.

Onepars 020, nepexon 7. CHsthb acky.

[ iyOuua pesanus.

[Ipn orcyTecTBMM OrpaHMyeHHI 1O MOIIHOCTH ODOPYIAOBAHMS, KECTKOCTH
cuctembl CITHJL. rnyOuna pezanus t npuHAMAETCst PABHOM NPUIIYCKY Ha 00padoTKy:

(=20 MM

Ilomaua.
PekoMenayemblie nojaud 1pu 9epHOBOM HAPYKHOM TOYEHHM TIPUBEACHbI B

Tabmuie 11 2, ¢. 260].
s =07 MM/00.

CKOpOCTh pe3anust.

v D 46160 w/mun.
1000

Cuna pezanus.

Jluer
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HAIIPpABJICHHBIC 110 OCAM  KOOpPJAMHAT CTAHKA.

Cuny pesanms H, npussto packiaapiBaTh Ha  COCTABIISIONIAE  CHUIBI,

NOMNEPEUYHOM TOUEHHH 5TH COCTABIIAIOIIME PACCYUTHIBAIOT 110 (popMyIie:

P =10-C 175" v K

[lpy HapyXKHOM HPOJOIBLHOM H

[locTosnnas ', w nokasaresu CTEHNEHH X, YV, N JUIST KOHKPETHBIX (PACUCTHBIX)

yeaoBHA 00padOTKH Ul KaXI0H M3 COCTABISIIOIINMX CHIIbI Pe3aHus Oepem u3 Tabinibl
2212, ¢.272].

Kordduument 1 nokasaresn CTEneHH /Ul TAHTCHIMAIBHOW COCTABJISIONICH

P

¢, =200

x=10

y=0,75

n=>0

Kosdpuument n nokasarenu crenenn uist paanaibHoii cocTapisiomei /7,
, =125

x=09

y=0775

=0

KoaddmumenT 1 nokasaresin creneHu Juisi 0CEBOI coCTaBIsIome £, :
¢, =67

x=12

V=065

n=20

Takum obpazom:

Po=10-C s v K =3061142 H

P,=10-C, 15" v" K, =1785092 H

P=10-C, 5" v K, =1220,744 H

MouHocTs pe3anus.

151900.2016.215.00 113
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Mouocts pesanus, kB, paccunteiBaercs no dopmysie:

P v

N=—=-—" =2456 kBTt
1020-60

OcHOBHOE BpeMst OTiepaLmy:

L.,,=22MM; L, =2 MM [ =0 MM,

e

Honywaem: 7., =42 Mm; 7 = 0,025 Mum.

[ox Ttexnuueckn 00OCHOBAHHOH HOPMONM BpEMEHH IOHHMACTCS BPEMS,
HCOOXO/MMOE /U BBINOIHCHUSL  32JIaHHOTO  00bemMa  paboThi (oniepaumu) npu
ONPEACNIEHHBIX OPraHU3ALMOHHO-TEXHUUECKHX YCIOBUSAX U Hanbosiee »PPekTHBHOM
HCNOJIb30BAHMM  BCEX CPEICTB NPOM3BOACTBA. B cepuitHoM mnpousBojicTBe HopMa
MHHUMAJIBHOTO BPEMCHH, B COOTBETCTBHM ¢ [4, ¢. 122], onpenensercs caeayionmm
obpaszom:

L =1, +1,+7  +T .

rae 7, - OCHOBHOE BPeMsl, ONPEAEIIAIONICEecs Ha OCHOBAHUH PacueTa peskuMOB

pe3aHus;

I, - BCHOMOrareibHOE BPpCMsI, PACCHUTHIBACMOEC C YYE€TOM BO3MOKHbBIX

L3

COBMEUICHUI MEPEXOI0B M NEPEKPBITHIT HIEMEHTOB INTYYHOIO BPEMEHHU
. - BpeMs Ha obciykuBaHue padodero mecra;
1. - BPpEeMs HA OT/IbIX.
7,-02-T,
7, =005 0157,
PesyrnbraTel pacueToB cBeieM B TaduiLy.

Tabmaua 5 - CeoHas TEXHHYECKNX HOPM BPEMEHH 1O OICPALIHSIM, MHH

! Ao Haumenosanue brom Lon 1, 1, o
- onepaunu MUH. MU, MU, MU, )I_JHH.
010 | Toxapunas ¢ UITY 2,01 1.88 1,57 031 0,20
015 | Beyrpu-wwnudosansnas 1,97 1,78 1.48 0,30 0,19
020 | Tokapmas ¢ UITY 2.50 226 188 0.38 0.24 |

Jhier
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Iponomkenue Tadbnuims 5

025 | Tlporsiknas 0,95 0,86 0.72 0,14 0,09 |
030 | Ppesepro-hacounas 0,48 0,43 0,36 0,07 0,05
035 | 3ybodpesepuas uepHosas 933 8.41 7.01 1,40 0,92
040 | 3ybodpesepnas uucropas 9,26 8,35 6,96 1,39 0,91
045 | 3ybodacounast 1,42 1,28 1,07 0,21 0,14
070 | bperwuee 3ydotouenue 1,92 1.73 1,44 0,29 0,19
085 | Bayrpu-numndosannnas 1,24 112 0,93 0,19 0,12

SEEY
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2 KOHCTPYKTOPCKHI PA3JIE]

2.1 Ilpoektuposanme u pacuért PEIKYIIErO MUHCTPYMEHTA

OnuuM M3 campiX  TPYJIOEMKHX TIPOIECCOB B TEXHONOIMH M3FOTOBJICHHS
ACTAIH - «IIECTEPHS. MPHUBOJIA NPOMEKYTOUHOrO Balay sBiseTcs (POPMHUpPOBAHHE
PBOJILBEHTHBIX  Tipodmieii  3yOuarwix  koaée.  [loambiii MK TPagMIMOHHO
TEXHOMOTHU — COCTOMT M3 YEPHOBOIO M MOJYYHCTOBOrO  3yGodpeseposanms
(3y0oa011051eHMs) 3arOTOBKH, 3y0OLLICBUHIOBAH KA, 3yOOXOHUHIOBAHHS
(3y0ouLngoBkn) " 3y0ONPUTUPKH. Takum 0o0pazom, HOJIVUCHHE
BBICOKOKQUCCTBCHHBIX  9BOJILBEHTHBIX  npoduieii  1pebyer  pasHooOpasHoro
BbICOKOTOYHOIO 0DOPY/I0BAHUS U AOPOTOCTOAINEH OCHACTKH.

[lpeqnaraeres  npunnmnmansno  HoBas  TEXHOJIOIHs IIPOU3BOACTBA
HMIMHAPUYECKMX 3yOUATBIX KOJEC, COCTOSAIAS BCETO M3 JIBYX MEPEXOI0B - YEPHOBOH
ropsueil  Hakatku  (IITAMIOBKM) 3yOLEB M OKOHYATEIbHOIO bopmupoBanus
PBOJILBEHTHBIX poduieii MeToom «Operoniero 3yGotoucHus».

Cran ans ropsiueii HakaTku 3yObeB  Obu paszpaboran u onpobGosan
BHUMMETMAII emé B 90-x rogax. Bpems nakarkm koseca CPEAHEro MOAyJsa ¢
JOOBIM  uHCIOM 3yObeB He npesbluact | mMunyTel. [lorpewsocts HOJIYHEHHOTO
mpodnita cocrasisier 0,2 - 0.3 MM HA CTOPOHY [6., 9]

Onnako  ocobet  uHTEpeC — mpeacTaBaser  UMeHHO — 2-ii Hran
TCXHOJIOTHYECKOr o nporiecca - «dperoniee 3y60ToueHue» .

Cama maes 9T0ro npouecca CylIECTBYET CPABHUTEIBLHO JABHO, HO
3ANATCHTOBAHA OHA OBLIA MApALIENbHO TPYNIOH MOCKOBCKUX [8] M ueiHuHCKHX [3]
YUCHBIX TONILKO B 1993 roay.

CyTb MeTON1Aa COCTOMT B 06paboTKe GOKOBOI MOBEPXHOCTH NPEeABAPUTETHHO
copmupoBannoro  3yba  nocpesncTsoM  «Gperoero YEPBAKA» - CHELMAIbLHOTO
WHCTPYMCHTA HYEPBAYHOrO THIA CO CIUTOIHON BUHTOBOH PeikKyIIei KpOMKOI (pHCYHOK
3).

OOpabotke MOryr moasepraThes Kak — CHIPbIE, TaKk W 3aKAICHHDIE

HWIMHAPUYECKHE 3yDuaTeie koéca.

Jer
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Pucynok 3- bpetomnit uepssix
Kunemarnueckas cxema mporecca moxXoka Ha KIACCHYECKOE UEPBSUHOE
satervieHue.  OHAKoO, B OTAMYHE OT 4epBAuHOM  (pespl,  dopmoobpazopanue

(IPOM3BOANTCS HE 3yObAMH, a OOKOBOI MOBEPXHOCTHIO BUHTOBOIO NMPOguIIs (PUCYHOK
4).

Pucynok 4 - Cxema Opetoriero 3ydboroueHus

Jluer
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Kak BHAHO M3 CXEMBI, OJJHHM M3 KIIOUEBBIX BOIHPOCOB ABIAETCS NPOdUIIbL
OOKOBOH MOBEPXHOCTH MHCTpyMeHTa. J[JIsi €ro aHAIMTHYECKOTO OMUCAHUS BIIOJIHE
JIOCTATOYHO PACCMOTPEHMS [LIOCKOW 3azaud. Buja B 1utane uva oOpabarbiBacMyto

3aroTOBKY IMPE/CTABIICH HA PUCYHKE 5.
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Pucynok 5 - I'paduueckoe onucanne tTeopeTHuecKk TOHHOrO npodus

[Ipu pacuére gopmbl GOKOBOH CTOPOHBI OPEIOILETO YEPBAKA MCIOIL3YVETCSA
HECKOJBKO npoduiiei:

* Teoperuueckn TOUHbIA NPOPHUIL — KPUBas, ONMCLIBAEMAs IBHIKECHHEM
TOYKH TICPECCUCHHUSI OCHOBHOH OKPYKHOCTH ¢ oOpabarthiBaemoi DOKOBO# CTOPOHON
3y0a (Touka A na pucynke 3) OTHOCHTENLHO TCKVIIECH padouei BEPUIMHBI BUHTOBOI
PEKYIIEN KPOMKH.

* Teopernueckuii npoduas — MoaHDUKALMA TCOPETUUECCKH TOUHOIO NpodhuIs
¢ YYETOM KOHCTPYKTHBHO-TEXHOIOTMUECKUX JIOMYILICHHIA.

* Teopernueckn TouHbIl npodmib ¢ yu4ETOM nepeTouek - MOAM(pUKALMS
TEOPETHYECKH TOYHOTO NPOPGHIA ¢ yUETOM MAKCHMMAIBHO J0NYCTHMOIO KOJIUYECTBA

EPETOUCK HHCTPYMCHTA.

Jluer
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Peanbubiii npodmis — Moaudbukams TEOPETUIECKOTO NpoduIIs ¢ yu&éTom
obecrieyenns rapaHTHPOBAHHBIX 3a30POB IPH MAKCHMAJIBHO JIONTYCTHMOM KOJIMUECTBE
HEPETOUEK HHCTPYMEHTA.

K nexonneiv nanubivM npu Mmarematuueckom onmucannm TCOPETHYECKH TOYHOI'O
NPOguIIs OTHOCATCS

KOHCTAHTHI;

® 7p2 - PAAMYC OCHOBHOH OKPYIKHOCTH 3arOTOBKH, MM,

® Va2 - PAMYC OKPYIKHOCTH BEPUINH 3y0ObEB 3arOTOBKH, MM

® /2 - PAAMYC YCTAHOBKH OPECIOLIETO YEPBAKA, MM.

MEPEMEHHbIE!

O @2 - YTOJI TEKYILIErO MOJOKEHUS TOUKH A .

3apaua: BRISABUTE 3aBUCHMOCTH X = [((y), v — Flps).

Jlist anansa HeoOX0MMO 3a1aTh 3 CHCTEMBbI KOOpMHAT:

¢ JCKAPTOBY CHCTEMY 3arotoBku X,-O,-Yp, rjpe Ttouka (), NEeKUT Ha Ocu
3ArOTOBKM, a 0Cb (J,-X), napajuiesibHa 0cH OperoIero YEPBAKA,

¢ JCKapToBY cHCTEMY uHCTpYMeHTa X;-0;-Y;, rae Touka (), copnagaer c
TCKyIIeH padoueit BepiIMHON BUHTOBOM PEAYILCH KPOMKYM OPEIOIIETo uepBsika, a ocu
napaienbuel cucreme X-0,- Y,

¢ JACKApTOBY CHCTEMY HHCTpYMeHTa X>-0)»-Y,, rae Touxa (), copnajaer c
TOUKO# (), a 0¢b ()>-X> IpoX0NT uepes TOYKY A.

Koopmunare Toukn 4 B cucreme X>-0) Y, ONIPENICITHTD JIEFKO:

X24 = Faz
Voa 0

Hac untepecyior koopamnars: touxn 4 B cucreme X 1-0-Y,;, ana yero Ham n
HYIKHA cucrema Xp-0),- Y,

CHavana Mbl HEPEeBOANM KOOPIMHATH TOYKH A B cucremy X,-(),-Y,, 3atem u3

CHCTEMBI X -(),-F), IepeBoAnM B NCKOMYIO cuctemy X -();-Y),
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[ocne npeobpazopannii koopauHar nosgyqaloTes dhopmysibl s pacuera
TEOPETHYECKOro  npoduis  HOKOBOH CTOpoHbI  OpEioInero uepBsika B TOPIOBOM
CEUCHHH!

xla :rQE Cos(ga +402)“—r COS(Ea)_i_rb:qoz (IS)

Vo =Fpsin(e, + @) —r, (16)

[lpn  pacuere teoperuueckoro upodwia  GopMmbl  3axHei ITOBEPXHOCTH
OperoLero 4epBska pyKoBOACTBYEMCS CIIEAYIONINMU COOOPAKEHUAMH:

- HCOOXOMMO 0OECTICUNTh ONITUMAIIBHBIN 32K yros (3..6°);

- HEOOXOZMMO  HCKJIIOUHMTh  KacaHue Mexty 00pabarsiBaeMoii  6oKoBOil
CTOPOHOH 3y0a M PACCUHUTBHIBAEMbIM IPO(HIEM:

- YUHTBIBAs TO, YTO 1pU Operomem 3y00TOUCHHM Ha uepBsiK ACHCTBYIOT
SHAYHTEIIbHBIC yeuus, TpeOyeTes 06eCneunTh MaKCHMANbHO BO3MOKHYIO TIPOUHOCT
BUTKA;

= M3 TCXHOJIOTHYECKHX COOOPAKECHUI JKENATEIbHO MAKCHUMAIBHO YHPOCTHTh
(hopMmy 3a/1Hel IOBEPXHOCTH.

Beuay  msnoxkennoro,  pammonansha  opMa  3ajaHedl  [OBEPXHOCTH,

NPCACTABJICHHAS HA PUCYHKE 6.

Jher
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Pucynok 6 - I'paduueckoe onucanne dopmbl 3aaneii noBepxHocTs

IIpoduip cocTouT U3 ABYX YyUaCTKOB - NPAMOTHHEHHOTO M IyIH OKPY/KHOCTH.

Ipsimosiuuelnplit yaacTok ()1-1, BbICOTON M, = 4 MM, CykHT Ui obecrnieueHus

HEOOXOMMOTO 3a/Hero yria. BTOpoH yuacTok cnykuT uis obecreueHus 3a30pa

MEIKTY 3arOTOBKOH M MHCTPYMEHTOM.

kimua, a oce O’ -X NEePICHUKYJISIPHA BHHTOBON PEKYIICH KPOMKE;

I
NPOTHBOMOTOKHO cHeTeme X -0 -V

Jlns pacuera Ham HEOOXOIMMO 324aTh JIBE CUCTEMBI KOOPAMHAT HHCTPYMEHTA;

- nexaprosy X'-O'-Y'. rne touka O COBNAJACT € BEPLIMHON PEKVIIETO

- JexkaproBy X-/-¥. ¢ UEHTPOM HAa CTHIKE YHACTKOB H HANPABIEHHYIO

Flsm

Jluer

Ne joxym.

[lom.

Hara
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[lapameTpsr  ywactka (-1

ONPEETSIOTCT  KOHCTPYKTHUBHO,  [TOYTOMY

C/IMHCTBCHHOM 3a/Iauell pacyera ABJISACTC ONPEAEICHHE PAANYCa YW OKPYKHOCTH
BTOPOT'O YHACTKA.

H,E[E:H PCIICHHA ITOM 3a/1a4¥  COCTOUT B OINPEJICJICHUU  OIMOPHBLIX TOYECK,

OTCTOAIMX OT TEOPETHYECKH TOYHOrO npoduiid Ha BEJMUYHHY 3a30pa U KPYTOBOI
HMHTEPIOJISAINN UePe3 HUX.

Jis 01HO3HAUHOTO NPOBE/ICHM JyTH OKPYIKHOCTH HEOOXOJNMO M JA0CTATOYHO

Tpex Touek. PYKOBOACTBYACH 9TOM aKCHOMON, MPOU3BOIMM KPYTOBYKO HHTEPIIONAIMIO
qyepes Touku [-3'-2".

[osnoxkenne Toukn / onpenensercs KOHCTPYKTHBHO, TPEOYETCS ONPE/ICITUTD

KoopauHaThl Touek 3’ u 2’ Jlas sroro, B cucreme X-O'-y' UCnoiab3yem hopmyib
(15) u (16), npu sToM:

KOOPAHUHATBI TOUKH 2B TOPUEBOM CCHYCHHUU HAXOUM HPH!

692 2 a

KOOPJIHHATBl TOYKH B TOPHCBOM CCUYCHHUH HAXOIUM MpH:

1 zmn B hin
3T +

h‘in
2

[
: +r
@, = arcsin Yu Tl -,
ral

Ilepexoanm K HOPMAIBLHOMY CCUEHHIO:

x' = x| cos g,
1 t
y =y
Yunreisaem 00k0B0i#i 3a30p (0,5 MM) JUIst KOXK0H TOUKM:

xL=x,-05

T _
X, =x, —05

Ilepexoanm k cucreme koopmnar X-/-Y:

y" - b(zmn o h?n)
X, =—x, —h tga

y.’i' - _(y::_h;m)

Fram

Juer

Juer
Ne nokym
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x3' - _x:]" o h.'mfga

Pamye nyru okpyxksocTH, npoxoasmeit uepes touku /-3'-2° orpeaensem,

pelas TCOPEMy CHHYCOB OTHOCHTEIILHO PajMyca ONMUCAHHON OKPYKHOCTH

_ \/(yz' _./VT)2 +(x2' _x3')2 (]7)
2sinjarcig(x, [y, ) - arcig(x, /v, )|

[Io cpaBHenUIO ¢ TPaMIHOHHOMN, ONUCHIBACMAS TEXHOIOIMS OGIANACT 1EIBIM
PAAOM NPEUMYIIECTB!

1) ¥Ynpounénnocrs  paboueii  nosepxnoctu 3yObeB, BO3HHKAIONAS  NIPH
3yOOHAKaTKe B pe3ybTare IOBEPXHOCTHO-ILIACTHYECKON nepopmaimn. Tak  kak
CHAMAEMbIH 1pu Operoiem 3y00ToYeHIH npunyck e npessimaet 0,5 My Ha CTOPOHY,
PhEKT yIPOUHEHHOCTH CHMKACTCSA HE3HAYUTEITBHO.

2)lpu coracoBaHHOM BpAIICHHH WHCTPYMEHTA H KOJIECA, BEKTOP pe3aHus
cosnazaer ¢ obpasyromeit GopMupyemoii moBepxHOCTH, MOYTOMY TEOPETUUECKU I
NPOGUIL  NMOJAYHACMON  IBOJILBEHTH  OJIM30OK K WACANbHONH. Takum 00pazom,
MOrpelHoOCTH  npodunell  3y0ObeB  3aBUCAT  HCKIIOYHTEIBHO  OT  KECTKOCTH
TEXHOJOIHUECKOH CHCTEMbI PE3aHUsA M TOUHOCTH H3rOTOBICHUS HHCTPYMEHTA.

3)lpu knaccuyeckom 3ybodpeseposannm (hopmMo0OpazoBaHKe NPOUIBOAUTCS
AMCKPETHO, 3yObsmu dpessbl. B Hauiem criyuae, pesarve HPOUCXOUT HENPEPHIBHO,
KaK Obl «cabjieit», o1 BepiInHbl 3y6a K €ro OCHOBAHMIO, MOITOMY MUKPOHCPOBHOCTH
IOBEPXHOCTH HANPABJICHBI B/10JIb 3Y0a M 3aBUCAT TOIBLKO OT NPOAOILHOMN 11014,

4) Ilpenmyiectsa hopmoodpazoBanus u XapakTep MHUKPOHEPOBHOCTEH Ha
padoyell MOBEPXHOCTH 3y0da MO3BOISIOT JOCTUIHYTL  TPEOYEMBIX roKasarTesieii
KQuecTBa 3auCruicHus 0€3  onepauui uucToBOro (pesepoBaHms, LEBHHIOBAHUS,
XOHMHTOBaHUA M WTH(OBKH. DTO JIAET KOIOCCATbHBIH YKOHOMHUECKHi YPDekT oT
BHC/IPCHUSA 5TOH TEXHOJIOMHMH.

5) Ilpu kmaccnueckoit TeXHOA0THH BEJIMUHHA MOAYJA 3yDa HANPAMYIO BIAMUSIET
Ha KOJIMYECTBO CTPYxKH. [Ipu OperomeM 3y0OTOUCHMH CTPYIKKH BCEraa CHAMAETCS

MaJTO, HTO MOJIOKHTCIIBHO CKA3bIBAETCA HA YKOHOMHKE U YKOJIOTUH MPOU3BOACTBA.

Juer
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[lpu ocoennn paccMarpuBacMoili  TEXHOJIOTHH  HEOGXOMMO YUHUTBIBATH
HCKOTOpBIE €€ 0COOCHHOCTH

" A oDecneucHus  BBIXOJA  PEKYIIEH KPOMKH  Operommero YepBsKa,
HEOOXOIMMO TIPH  NPOEKTHPOBAHUH OCHACTKM /UIS  HAKATKH 3yObeB  oldecnedunTs
TMO/IPE3KY OCHOBaHMA 3y0a HA BEJIMUMHY CHUMACMOTO GOKOBOTO TIPUITYCKA.

" U1 MAaKCMMAJIBHOTO  MCHOJIBL30BaHUA  H(D(PEKTUBHOCTH, 3aJI0KEHHON B
MCTOAMKY  mporecca  Operoniero  3y0oToueHHs, HEOOXOAMMO  HCNOJIb30BAHHE
000pY/IOBAHUST C BBHICOKHMHU CKOPOCTAMH COTIACOBAHHOTO BpateHus croja (=100
00/Mun) [6].

" Juis o0ecneuenus ABYXCTOPOHHEH 0OPabOTKH JBOJIBBEHTHBIX npoduiacii 3a
OZMH YCTAHOB JICTAIH, HEOOXOAUMO HCMOJIB30BATH OPCIOLIMI YEPBAK C BYCTOPOHHEL
3aTouKoi  [9, 4, 5] M CTaHKM ¢ UYMCJOBBIM  [IPOTPAMMHBIM YIPaBJICHUEM,
obecrieunBaron e 0e33a30pHoe COTJIACOBAHHOE PEBEPCHBHOE JIBUKCHHE
HCITOJIHUTEIbHBIX OPraHoOB.

* UIA NOJIYYEHHA  3aJaHHOrO  MpUOycka moj  Operomiee  3y00TodeHHe,
000pY/I0BAHHE HJIM OCHACTKA JIOJKHBI T103BOAATH HE3aBHCHMbIi [IOBOPOT 3aroToBKH
MO¢JIe HACTPOMKH HETTH JACIICHHS,

ITpu cosnanum nosoro 3y6000pabarhiBalOIEro TPOU3BOACTEA, npeuraracmast
TEXHOJIOTHSA  MO3BOJINT COKOHOMHTH KOJIOCCAJIbHBIE CPEACTBA HA MHBECTHIMAX B
000pYIOBAHNE H HOATOTOBKY IIPOM3BOICTEA. Ilpn peopranmsanuun seicTByiowero
NPOM3BOACTBA — CHKETOJAHBIH HKOHOMUUECKMIT ekt Oyaer AOCTHIHYT 3a cuér
BBICBOOOKICHUA MOIIHOCTEH 00OPYI0BAHNSL, MJI0IMAACH, TNEePCOHaNia, OCHACTKH W
CHHIKCHUS MCTAIUTIOEMKOCTH 3arOTOBKH.

AnpodupoBaHue JaHHON TEXHOJIOrMH TIPOU3BOAHAOCH Ha KAMA3e B 1992
roay. B xadectBe oObexkrta 00paboTkM MCnoab3oBANACH mecrepun 141701056
(m=4.25, z=46). B kadectBe HMHCTPYMEHTA - OperONLMii YEPBAK € JIBYCTOPOHHEH
3atoukoit (7 3axo0i0B, npasbii) [9]. Pesynerarsi 00pabOTKH  MOJTBEPAMIIH

O PEeKTHBHOCT HTOI TEXHOIOrHH.

Jher
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2.1.1 Penrenue npamoii 3a1a4n i MECTPYMEHTA YEPBAYHOrO THIIA

Bbiaeaenne yacTtu NpocTpaHcTBa, B NIPE/Ieiax KOTOPOro GyjaeT pacnoniaratbes
I, Br/tOyaeT B cebs MOCTPOCHHE MOBEPXHOCTH BBICTYIIOB H BIAAMH, BLINOJTHACTCS [0
YHUBEpCATbHON  cxeme.  Ompenenenne [l npousBoanTes ¢ HCNONB30BAHHEM
KOMOMHAIMKM CCYEHUI TOBEPXHOCTAMM BPAIIEHUS ¢ OOPA3YIOMUMH, ONMCAHHBLIMH B
001eM ciyuae CrulalHaMH 1 CEYEHMI OCEBBIMH TLUIOCKOCTAMH (puc. 7). OOpasyionme

OMUCBIBAIOTCS  CIUIAHHAMK S, (r.z), WK Saris,), S.(zs,). Kpome »rtoro
00pasytolme MOryT ObITh ONPEACACHBI HAPAMETPOM §, , Kak M0Ka3aHo B riase 2.1 . ",

COOTBETCTBEHHO, NIPEJCTABICHBI CIUIAaHAMM S5, (r.2)> WIS (105,). S (2)5,)-

0,

Y S

/;

Pucyrok 7 - Cxema perienns npsaMoii 3a1a49n /Uiss MHCTPYMENTA UePBSYHOTO

THIA
Ob6pasyiomas NOBEPXHOCTH  BPAIICHUSA, JNEKAAS B OCEBOH ILUIOCKOCTH,
BBINONHACT pynkumio Jlg (pucynkax 7 u 8) Koopaunarer paanyc—BEKTOpa TEKYIlIEH

TOYKH Jlgy MOKHO OnpesesinTh 1o popmyiam:

Jaer
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X, =8 ,0z)c089,

Vi, =Saln,z)sind) (18)
Ly =5
WJIN:
X, = Si (r]_r;."s'_r)cos.gm
Y, =S,0,.8,)sin 8, (19)

Zy = Sulz08))
rac 4, — Yrod, olpeaesuolnii MoJ0KEHHE 7, —~0ro OCEBOr0 CEUCHHUS.,

s, = CyMMapHas JUIMHA XOP/I.

AHQJIOMHYHBIC  BBIPOKCHMS  MOXHO  3alMcarth,  €ClM  00pasyiolune
TIOBEPXHOCTEH BPAIIEHUS OIPEJICIICHBI ITAPAMETPOM 5,

TaioKe Kak Npyu peleHnn npsamMoi 3aj1auu Uit MHCTpYMeHTa 3yGuaTtoro THia, B
KauecTse 0A30BOrO ceMeHCTBA KOOPAMHATHBIX JMHmii [T cieayer B3sTh ceMelcTBO,
NpUHAUIeKALLEe CeMeHCTBY ceuennii [y noBepxnocTsMu Bpanienus. B stom ciyyae
Kauk/1asi KOOPAMHATHAs JIMHKUs OY/ICT UMETh, KaK NPABHIIO, OJIHY TOUKY NMEpecevyeHus ¢
NOBEPXHOCTBIO  ceucHmus [l —  oceBod  iockocThio.  bazoBoe  ceMeHcTBO
KOOpAMHATHBIX JiHni I [T (prcynok 7) npeactaBum crutaiinamu S, (x,.5), S, (y,.5).
8.(z,;5). Koopaunartel TOUKM nepeceveHus KOOPAMHATHON JIMHHH C  OCEBO
TLTOCKOCTBIO. HHCTPYMCHTA PACCUYUTBLIBAKOTCA B cUCTeMe X V7, P MHHUMM3AUHUHU

LEICBOHN (DYHKIUK:
(20)

f,(5) =m0,
FAC 7~ C/IMHUYHBI BEKTOP HOPMAJIM K OCEBOM MI0CKOCTH (PUCYHOK 8): 71, {sin g,
—cos9,, 0},

O — BEKTOP, HAYAIIO KOTOPOro HAXOAMTCH B OCEBOIl IIOCKOCTH MHCTPYMEHTA,

A KOHCIT COBNA/ACT € TEKYIIEH TOYKON KOOPIAMHATHON JIMHUM (PUCYHOK §).

Jner
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0..

Pucynok 8 - Cxema B3anmoaeiicTBust tunun GopMooOpasoBaHus H JIMHUM

CEUCHMs NPH NPOMUIHPOBAHHM MHCTPYMEHTA YEPBAYHOIO THIA

Juer
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B Tom ciywae, ecim mauansnyio touky Bexropa O Pa3MECTUTh Ha OCH 7, .
HAPUMED, COBMECTUTE C O, TO neteBas pynkuus (20) OyAeT BHIIIAAET CleayIOUIHM
obpasom:

. (21)

e Y My, —— COOTBETCTBEHHO abcumcca M OpAMHATA KOHUA Bektopa () B

fn (?) - ‘xm sin ’91:'1 _y]ilcos'glr]

CHUCTEME KOOpAMHAT XV Z ., KOTOPBIE DPACCUMTHIBAOTCH C MOMOIIbIO MaTpHIHOIO
paseHcTBa . YuuthiBas ( M), ), nonyuaem HejmHelHoe YPaBHCHME, PELICHHE KOTOPOTro
IKBUBAICHTHO MUHUMH3AIHK LIeNeBOH (yHkimm (21);
x1,-g[(91 (6”1402) » (awwaw;) o s‘fa%(@w], Doy s Dy )95] sin -
Vi [@l((z?lm)a a, (awwaw; ).2.¢. 0, ( Doy Py s Pre ),E] Cos Y, =0 (22)

Ilpy  ¢dukcupoBaHHBIX  JlleMEHTAX  MHOKECTBA P,-  napamerpax,
ONPCACIOWNX  OTHOCHTEIbHOE  pacnionokenne Il w Il [4, Tabmuua 1.3].
HEJIMHEHHOE ypasHenue (22) peraeM YHCACHHBIM METOIOM OTHOCHTEBHO napamerpa
5. Hanee, ucnonbsys seipaskenne [4, gopmyna 2.4] PacCUUTHIBAEM KOOPAMHATBI X,
Yyios 2y, TOUKH IIEPCCCUEHMA [, —Of KOOPJAMHATHOH JIMHUM C TEKYILHM OCEBBIM
CCHYEHHMEM MHCTPYMEHTA.

B HEOOXOMMMBIX Cllyyasx aHalormamo PaCCHUTBIBAIOTCSA KOOPJIMHATLI TOYEK
repeceuenns ywactkos AB u CD rpannunoit mnvn [, npunamiesxanmx CEeMEHCTBY
KOOPAMHATHBLIX JMHMHA j, (pucynok. 7). Tlpu srom unzekc /, B BbIpAKECHUMN (4,
dopmyna 29| caeayer zamenurs Ha /.- B coorsercTtBHM ¢ yHuMBepcaabHbIM
AJITOPHTMOM PELICHHA 3a/1a41 110 1epBomy metoay [4, pucynok 1.11] takum odpazom
PACCHHTBIBAIOTCA KOOPAHHATHL PSIA Y310BBIX TOUCK, NPHHAUICKAIINX JTHHUH CCUCHHUS
(JIe) 11y ocepoii miockocTbio uncrpymenta. Jlis MOJIYYEHHDBIX Y3JIOBBIX TOUECK jlajee
BBUTO/IHACTCS NMOCTPOCHUE CIUlaiHAa BUaA S(x:5). S(y:5), S(z,.5), ONMCHIBAIGINETO
Je (ywacrox Jle). Touka nepeceuenns L (1) nojyuennoit Jle (ywacrka Jie) n Jlg
ONPEACNTCS NPH MUHUMM3ALMA UEIEBON (DYHKLIUH

Jo(s.2)=|Ar], (23)

HJIH

Juer
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So(5,5,) = AR (24)

3ech A7, — pasHOCTh BEKTOPOB 7, M 7, (PHCYHOK 8),
[AC 7 — paJHyC—BEKTOP TEKYIUEH TOUKU P, npuHaiexaten Jig:
Fo=808), Sy 08),85(2,58)
7, — paanyCc-BEKTOP TeKyHIeH Touku I, npunaexameit Jlg:
fiy = {xu-,y]f,zu\} 5
¢ x,.¥,.z,,~ KOOPAWHATLI TeKyweh Toukn I, npunaiexaiei Jlg, kotopbie

PacCYHTHIBAIOTCA ¢ UCNOJIb30BaHueM BhipaxkeHuii (18), mwian (19).
Orcrona caenyer, 4T0o MUHUMHM3aLUUMA 1eleBoil ¢pyukimn (23) wim (24) OGyae

CBOAUTHCA K ﬂByxnapamerquecxoﬁ OHNTHMH3ALKNH 110 NapaMeTpaM s Z; HITH § U ?

B 3@BUCHMOCTH OT TOro, npejcrasiiena Jlg soipakenusamu (18) wm (19). B pesynwrar

T

!

(&

pCUICHHs ONTUMH3AIMOHHON 3a/1aUM PACCUYHUTBIBAKOTCSA CyMMapHasi JUIMHA XOPJ 3, U

arrMkara z;, Toukd L (pucynok 8) mim s, ¥ 5, . Moaenupopanue Il uncrpymenr

a

HCPBAYHOI'O THIA AJid psAda BUTKOB NPOU3BO/IATCA ¢ YUYCTOM TOr0, 4TO MUHUMH3ALMUA

nenepoit  gynkuun (23) mm (24) jgo/mkHa  OBITH  BBIMOJAHEHA JUIA  Pa3IMUHBIX

HAYaIbHBIX npubmkeHnit 5, V3nosas touka Il moxer ObITh OnpesaeneHa, Kak

SKCTPEMATBLHOE 10I0kKeHHe Toukd [ Ha Jlg, KOTOpOE MOKHO ONpeaeanTh B X0
ontumusaunu. Posb nenesol (yHKuMH B OTOH nporeaype OyaeT BBIIOIHAT

3HAYCHHE <z, , UJIH Eﬂ, KOTOPBIC HAAO0 MHUHHUMH3HPOBATH, WM MAKCHMMU3HPOBATh

3aBUCHMOCTH OT TOro, Kakas cropona Il (mpasast uiim jieBast) MOJICTHPYCTCS .

c

b

B

DKcTpeManbHoe 3HaueHue =z, (§,) MOKET COOTBETCTBOBATL IPAHMYHOMY

NOJ0KEHHIO ToukH L (toukam E, mim G), Tak # NOJOKEHMIO MEXKIY YKA3aHHBLIMH

TOUKaMu JIuHUN cevenust. Cosnajienue touku L ¢ toukamu E wiam G o3nagaer, urto

mapaMerp s, , TAKIKE, KaK U Ul HHCTPYMEHTA 3yO0uaroro tuna Oy/eT papeH HYJIO WiH

S

Jmer
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DKCTpeMaIbHOE HOJIOKEHHEe TOUkH L na Jlg MOXKET COOTBETCTBOBATH TOUKE
nepeceuennst Jle u Jlg, wim rtouke mux kacanms (pucynok 8). Ilososxenne Tourw
KacaHust OMPeIeIACTCS P MUHHUMM3ALMH (PYHKIUK:

AS, =15, -5, (25)

[TapameTpbl 5, M 5, pPACCYUTBIBAIOTCS [IPH  PAIMUHBIX  HAUAJIBHBIX
NpHOJIMKEHUSX TTapaMeTpa § .

Kpome sroro, nns uucrpymenTa  4epBsMHOrO THNA HEOOXOMMMO YHECTb, HTO

OKCTPEMAJIBHOE 3HAYCHHE 2, (5, ) MOKET JUIS TEKYIIETO OCEBOTO CEYEHHs PABHATHCS
HYIIO WM MAaKCUMAIbHOMY 3HAYCHHIO, COOTBETCTBEHHO z, . wan s, . B stom

Cllydac y3joBas TOYKa, MoJy4eHHas /Ul TOIO OCEBOrO cedeHust Oyaer (PMKTHBHA U
HE JI0JIZKHA PACCMaTPUBATBLCS MPU NocTpoeHuu [ uncrpymenTa.

Ecnn navanenas  touka  ofpasyiowiei  1oBepXHOCTH parmenust  (Jlg)
pacriojaracTes B TOPUCBOH INIOCKOCTH HMHCTPYMEHTA ¢ anmjaumkatoil z =0, a Jlg
onpeaeaseTes ¢ noMoibio Gopmyar (18) To Beipakenune juist neneoit Gpyuxnuu Gyuer
MMETDb CICAYIOIUHN BU/L

Jo(Fp) =2z, + fiy (26)
rae £, onpejaenutes no hopmysie:

1 1 1 1 1 - ]
‘fm—_-bs'(?—-i-_' +— )+bz(:—+—-—v)+2bj—.
. i=l 7

L max YL A'SL “1L Z]Lmax T

B rom ciyuae, ecm Jlg onpeaensiercs ¢ noMoubio BbipaxeHuit (19), to
HOJYUHM

fO(})()):iEJL+.f!U= (27)

"

slgeb (e LSy
' )

1 1
rae: f, = b-(—+
TR As, TSy S o8,

b
2

L S max I

Paccuuras takum obpasom z,, wam S, . Jalee ONpeaeisieM ¢ HOMOUILIO
sbipaskenuid (18), wan (19) xoopaunars y3nosoit Toukn [, na Jlg ang ka0 i~ OH
OCCBOMH IJIOCKOCTH U Kak/10H &, -0 noBepxHocTH Bpaienus. [locie 3TOrO, UCIOJIb3Y

paHee PACCMOTPEHHYIO CXEMY, BBINOJIHAECM TMOCTPOCHHE CIUIANHOB, ONMCHIBAIOINX

Juer
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ABA  CEMEHCTBA  KOOPJMHATHBIX  JIMHMIL 00KOBOH  moBepxHOCTH MHCTPYMEHTA
YEPBAYHOIO THIIA.

2.1.2 Peuienne 0OpaTHOM 3anaun 1s HHCTPYMEHTA YEPBAYHOTO THUIA
Pexcymum u bopmooGpasyiommm sementom HCPBAKA SBIACTCS BUHTOBAS PEkYIIAs
KpoMka (pucynok 9). B cucreme X\1Z . KecTko cBA3annoil ¢ YCPBSAKOM, YpPaBHEHUS

BHHTOBOH pexyuIed KpoMiu B fapameTpuueckoi gopme OyayT nmets CIICAVIOMMii

BH/!
X, =r,cos8
Y, =r,sin$ (28)
o =p98

PAT 7, - PAIMYC OKPYIKHOCTH BHICTYNOR YEpBSIKa,
d - Yrol HOoBOPOTA TOYKHM HA BHHTOBOI PCKYIICH KPOMKE OT HAauaIbHOro

NMOJIOKCHUS,
#) - NAPAMETP BHHTOBOH pekyIiel Kpomku;

{7

=
<

Pucynok 9 - Bunrtosas PekKyIIas KpoMKa vepBska

et
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Obparnyio 3ajany Ui «Operoieroy 3y6orouenus MOJKHO PCIUTH, NCNONb3ys

FeomMerpuuecknii obpas KOHCTPYKTUBHO-KHHEMATHYECKOl 1., KoTOpas B jannom
CAYHAC MOKET OBITh Ipe/CTaBIICHA B BUHJIE BEKTOpa-CToI61a:

=M, (o, ) (29)
riae le((pm) ~ MalpHua nepexona or cucrembl XYz «k XY.Z,, B KOTOpOM
HEPCMCHHBIMH  ABJISIOTCS  S1eMeHTH [ -CBs3M. ¢, | >0y, OCTanbubie  S1emMenTh

MATPpUILBI IIPH 3TOM OCTaAlOTCH HOCTOSIHHBIMH . HpH PCUICHHU 3axayu TPaaHUHOHHBIM

KHHCMATHYCCKUM  MeTo10M B BRIDOKCHUN  juis A1, CICAYET npuHATL ¢ =@,
Do =P, =0, & =0, Eciiu BHHTOBAS PCKyllias Kpomka npejcrasiena YPaBHEHUsIMHU

(28). onpenensnonmmu KOMITOHCHTBI BEKTOpa-cTONI61A 71 TO M3 (29) MOKHO 11071y umTH

X, _x.?(lgi-*mlgpﬁ)
v=1(8.0,.). (30)
z, =z, !9,,@]‘3,,)

Heobxomumo o6parurs BHHMAHWEC HA TO, 4TO npuBeaeHHbIe BBIDAKEHHUS JJAI0T
onucanue 71, B cucreme KOOpIMHAT X Y,Z, KeCTKO CBS3aHHOIN ¢ JACTANBIO.

B coorsercreun ¢ KHHEMATHYCCKUM  MeToioM B KOKI0H  Touke
XAPAKTCPUCTHKM (JIMHUM KOHTAKTA I, w 1)) Bextop CKOPOCTH  OTHOCHUTENHHOTO
ABHIKCHUS ICPNEHMKYApen K BCKTOPY HOpManu k /7, .

B dopmanmmsosannom BHIC  YKa3aHHOE  yCloBHE  MOKHO ITPEACTABUTH
CICAYIOUMM 00pazom:

i,V o, (31)
TO €CTh B 5TOM ciyuae ckansproe fipoussecuue BekTopa nopmanu k MUIT u BEKTOpa
CROPOCTH  OTHOCHTENILHOTO  JABIGKCHHS PaBHO Hymo. Bektop Hopmau 71, MOKHO

3anucarb B BUIE:

JIHer

151900.2016.215.00 113 o

Ham Jer | Ne nokyw. [omr Hata




(32)

I/;xZ wz§y7
Vs_v: T X (33)
V;,q:‘_p’:
sl 5
B npuseiennnix BBIPDKCHUMAX o, — NOnOJHHTENBHAS VII0Bast  ckopocTs

KoJseca, odecnieunpaiouas BHHTOBYIO (hopmy 3y6a. V. — ckopocts noctynarensuoro
ABHIKCHUSA KOJIeca BAOL CBOei] OCH. Jlms mmimnapuueckoro 3ybuatoro komeca ¢

BHUHTOBBIM 3Y6OM HOCTOAHHOIO X014 ClipaBe;UTHRO COOTHOILIICHHE:

(925 :i: (*)

TAC - p, ~ HAPAMETP BUHTOBOI MoBepXHOCTH 3y0a koseca

P2 = neigp,

3eCh £, pamnye aenutensHoi OKPYJKHOCTH KoOZleca, £, — yromx maknona
3Y6beﬁ KoJieca Ha ACITHTEIILHOM HH.HHH,Hpe.

C yuerom (¥), PASACIHB  Ha  o,, npasbie M jeppe HACTH  ypaBHEHHIT,

OKOHYATEIbHO Hojavyaem:

Huer
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npoduias 3yObeB Kojieca NPOU3BOAAT BUHTOBOH pekyuUIeH KPOMKOW HHCTPYMCHTA,
NpPUUEM  €CIM  MHCTPYMEHT ¢ BHHTOBBIMM - POKYIIMMH KPOMKaMH  [PaBoOro
HAIIPaBICHUSA, TO €ro BPAILAIOT 110 4acoBOH CTpEjKe (ecid CMOTPETh CO CTOPOHBI
JICBOIO TOPHA MHCTPYMEHTa). ECIM MHCTPYMEHT ¢ BUHTOBBIMA POKYHIMH KPOMKamu
JIEBOrO HATIPABJCHUA, TO €10 BPAILAKOT HPOTHB YaCOBOM CTPEIIKH.

[Tocsie 0GpabOTKM TPaBoii CTOPOHBI NMPOhMIA 3yObeB KOJIECA MHCTPYMEHT
fepemMellaoT B HAMPABICHHH €ro OCH ClIeBa HANpaBo Ha OTIpEESICHHOE PACCTOAHME.
Kpome 9TOro, Hanpas/ieH!e BPAIICHHs HHCTPYMCHTA 1 KOJeCd M3MEHMIOT Ha 00paTHOE
W TIPOU3BOJAT 0OPAbOTKY JIEBOH CTOPOHbI npouns 3y0beB Koeca Apyrot BUHTOBOH
peKyIeil KPOMKOH HHCTPYMCHTA.

ocneaosarebias 00paboTKa HPaBoil U JICBOH CTOPOHDI npoduias 3yOseB
KOJleca PA3HBIMH BUHTOBBLIMH PEKYIIMMH KPOMKaMI MHCTPyMCHTA obecreynBacT
OBBIILICHHE €rO CTOMKOCTH, a TaKXKe CYLECTBEHHO YMEHBLIACT BCIOMOTATEABHOC
BpeMsl., HCKIIOUAs HEOOXOMMOCTD MEPEYCTAHOBKH KOJICCA W, TCM CaMbIM, TOBbBIILIACT
npousBoANTENLHOCT nporecca. Ha pucytke 10 nzobpaxena cxema U3MEpCHUA 3yObeB

IBOJIBBECHTHBIX 3y6anbIX KOJIeC Ha 3allelJIeHHC.

LﬁA_I/_! PRI NS S NI IS TSI RIS ﬁBﬂEﬂUfﬁEﬂbHﬂE’ Kﬂﬁng[g

I o

F. .” - RCFTRLM Ta (OWITRD

Pucynok 10 - Cxema M3MEPEHHA MEIKOCCBOTO paCCTOAHIA
B AMIUIOMHOM 1IpoeKTe OblIa IOCTaBJIeHa 3a7aua  anaimsa  TOUHOCTH

JMMUTHPYIOLIMX [OBEPXHOCTEH eTalu ¢aanen. Hanbosee TOUHOH NMOBEPXHOCTHIO

Jmer
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SIBIIACTCS [IMJIMH/IPUUCCKAs TOBEPXHOCTH AMAMETPOM 210,87 185 MM 1 Topen. Haortu
[MOBEPXHOCTH YCTAHOBJICHBI [OKA3ATEIH OTHOCHTENILHOTO TIOJOKEHHA — PATHATLHOC 1
TOpHEBOE OUEHME.

[lepBuuHplii  aHaiu3  yKasaHHBIX — [OKa3aTeIich  nokasan — HaIHdne
HECOOTBETCTBHH MO MOKA3ATENO — PAAMAILHOIO 1 TOPHEBOrO OUCHMS.

BBLI0 PeIicHO BBIMOIHHTD MPOCIEHKHBAHHE YKA3aHHBIX nokKasatesiell TOUHOCTH
HO  MapmpyTy ux usrotopienns. Iloxazarean (OPMHPYIOTCA  HA  CICAYIOIIHX
orepaunsax

onepaumn 010 TOKapHO#H, BHINOIHACMONH Ha TOKApHOM CTAHKE TC1625D3 ¢
UI1Y. a takke Ha onepauun 015 BHYTPHILTH(POBATLHON, BBIIOJIHAEMON Ha CTaHKE
3K228A

Takum 06pa3oM, BHOCHM HKCIIEPUMEHTAILHBIC IAHHBIC B TabsuLy.

Tabnuia 6 - [IpoTokon u3mepeHuil (paanaapHoe OUEHHE)

Ne Onepauns 015 | Onepauus 010
1 0,01 0,07

2 0,01 0,07

3 0,01 0,07

4 0,01 0,07

S 0,02 0,07

6 0,02 0,07

7 0,02 0,07

8 0,02 0,07

9 0,03 0,08

10 0,03 0,08

11 0,03 0,08

12 0,03 0,08

13 0,03 0,08

14 0,03 0,09

15 0,03 0,09

16 0,04 0,09

17 0,04 0,09

18 0,04 0,09

19 0,04 0,09

20 0,04 0,09

21 0,04 0,1

22 0,04 0.1 B
23 0,04 0,1

24 0,04 0.1 ]
25 0,04 0,1

20 0,04 0,1

JIHer
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[Iponomixenue Tadbauupl 6

27 0,04 0,1
28 0,04 0,1
29 0,04 0,1
30 0,04 0,1
31 0.04 0,1
32 0,04 0,11
33 0,04 0,11
34 0,06 0,11
35 0,06 0,11
36 0,06 0,11
37 0,06 0,11
38 0,06 0,11
39 0.06 0,11
40 0,06 0,11
Jlia  nocTpoeHus  KpUBOH HOPMaJIbHOH

pacrnpe/ie/1eHust

HEOOXO0ANMO

paccuuTaTh KOOP/AMHATBH TOYEK Tepernda KPHBOH B MHTEpBaIC + 3. Hdas uero B

MaTeMaTHYecKylo (OPMYJly 3aKOHA HOPMAIbHOTO  PACTPEAC/ICHHS  T10/ICTABICHDI

3HAQUCHHUs CPCAHCKBAAPATHIHOTO OTKII OHCHHMIL.

Tabmiua 7 — OriioHenus Toukn nepernbda no ocu X u'Y

Tourn no ocu X no ocn X mo ocu Y 1o ocu Y
neperunda

3 0,0808 0,1355 0,3 0,31

2.5 0,0735 0,12825 1.2 1.21

2 0,0662 0,121 3.7 3,72

1.5 0,0589 0,11375 8.87 8,93
I 0,0516 0,1065 16,57 16,69
0.5 0,0443 0,09925 2411 2428

0 0,037 0,092 27.32 27 .51
0.5 0,0297 0.08475 2411 2428
1 0,0224 0,0775 16,57 16,69

1,5 0.0151 0,07025 8,87 8.93
2 0,0078 0,063 3.7 3,72
2.5 0.,0005 0,05575 1.2 1,21
3 -0,0068 0,0485 0.3 0,31

Ham

Huet

Ne poiym.

TTom. Jlara
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i =107 ¢ <00,

HE S

Pucynok 11 - Kpusasi HOpMaJIbHOIO PACTIPE/IC/ICHHA IPABOTO BparieHns

=057 =133,

'd
—,  \
i T
/ i
£ ‘\_\
\.
/ N
. .
A \\\

Pucynok 12 - Kpusas HOpMaJIbHOTO pacnpeaesiCHusA JEBOT0 BpalleHms

MM

et

Ne qoxyn.

[Hommn
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ITo m3eectHbiM OpMYJIaM PacCUMTAHbl 3HAUCHHUA cpeaHeapumMeTHUECcKHE
3HAYEHHs, CPETHCKBAAPATHUHBIC OTKITOHCHHA, @ TAKKC MHIACKCHI crabuapnoctn Cp 1
nactpoeHHocTH CPK M0 KAKIOMY H3 H3MEPEHHBIX [IOKA3aTeNICH.

Tabnuna 13 — Jlanubie no 3amepam

Cpennice 0,037 0,092
apumMeTHy.
Cranj OTKI 0,0146 0,0145
Cp 1,07 0,5747
Cpkl 0,297 1,333
Cpk2 0,845 2.115

VCTaHOBIICHO, YTO NPU NPABOM BPALICHHM 3yO4aTOro Kosjeca ko duunenT
crabmibHocTH coctapaser 1.07. Cpeanee apudmernueckoe no Beidopke OIM3KO K
cepesinHe noss aonycka. HecooTBeTCTBHi MO MOKA3aTeNO HE BbIABICHO.

[Ipu 7nesoM BpaweHHn 3y0uatoro Kosjeca Kodguument CcTa0UIABHOCTH
MEHBIE  VCTAHOBJIEHHOIO  MMPEACIbHOIO  3HAYCHWA,  PABHOIO 1,33.  Cpennee
apudMeTHUECKOe CMENIEHO K BepxHeii rpanuiie nos jonycka. Ilo BBIOOPKE MMEIOTCS
HECOOTBETCTBUA.

MOKHO — NPEANONOKHTE, YTO  pasifyve B CTa0WILHOCTH  Hpolecca
W3FOTOBJICHHS 110 TPABOMY H JICBOMY NPOMIIIIO W3eIHs HE OJIMHAKOBA. DTO MOKET
GbITh  CJIEACTBHEM criocoba o0paboTku, Korza /uis oOpadOTKM pasHbIX CTOPOH
npoduiIs  AETAIM  BBITOJIHAETCS TNEPEYCTAHOBKA WIECTCPHM B CICJACTBUH  HCTO
HOSBIACTCA PA3IMUHOE 3HAYMMOC PA3IH4YME B OTHOCHTEIBHOM TIOJOMKCHHH JIEBOIO

npoduist 3y0a ecTepHu OTHOCHTEIBHO 1TPaBOTo.

Juer
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3 CTPOUTEJILHBIF PA3JILEJI

CrnipoekTHpyeM  YHacToK MEXaHUUEeCKOM 00padOTKW  LIeCTEPHH  HPHUBOJIA
MPOMEXYTOUHOrO  Baja.  Bbunonmum - paciet  KOJIHYeCTBA HEOOX0AUMOT O
oGopyaoBanus M ero  sarpysky.  Onpeaeium  KOTHHECTBO  OCHOBHDBIX,
BCTIOMOraTebHbIX  padounx, Hamaadukos, MWITP.  coyxauux. Boibepem  Bua
MEKOMEPAHOHHOIO  TPAHCIOPpTd, cnocod  cnadwenns  yuactka COML cnocod
yaaneHus: CTpYKKH ¢ padoumx MecT. PaccunTaeM BbICOTY [polieTa M BhiOepeMm
[10/bEMHO-TPAHCIIOPTHOE  CPEICTBO.  BBLIIONHUM  IIIAHKPOBKY  ydacTRa W paspes
3/1aHUS.

31 PacuerT KOIMYECTBA TEXIONOPMUECKOro 000pYA0BaHMS W KOdpuImMent
3arpy3KH 110 ONCPAMSIM.

PacyeTHpiii TAKT BbINycka onpesesseics no gopwyne [5. tabauna 2,1 ¢. 18]

o Fn 60

I'P N

?

rie  F, - shderruBabiii 1ojosoii o BpeMenn padoThl 0bOpyI0BaAHUS.
N - rof0Rast POrpaMmMa BhINYCKa, T,
406060

ro= : = 1208 v,

20000
JleficTBUTEILHBIH TAKT BLITYCKA ONPEACISIOT 110 HOMHHAIBHOMY TakTy ¢
YYETOM ~ MMEIOLMXCSL  [OTEpPh  BPEMEHM  HA  OPTaHM3allHOHHO-TEXHHHYCCKOS
obcnyskuBande pabodero MecTa U periiaMeHTHPOBAHHbBIC [ICPEPLIBLI. |5, c. 18].

T = rI l——ﬁ-- ]
oo 100

, (37)
rae B nmortepy  BpeMenu, %  OHEPATMBHOIO  BPEMCHH. HA  OPraHM3allMoHHo
TeXHUYECKoe O0CIy)UBaHHe padouero mecta W perjiaMeHTHPOBaHHbIC [EPEPLIBLL,

B=6...8%, npumem P=8%
8
=121 8(1 - —) =11,2xmun.
100

Yneao CTAHKOB B JIMHUH ONPEJAeNsioT s Kaaioi onepaumu. Ilpu >1om

CHAauaIa ONPEJIEINSIOT PACYETHOE HUCIIO CTAHKOB MO (GOpMYIIE:

AN
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T (38)

rae Yim — LIJTy‘IHO-KaJIBK)’HHLlHOHHOC BpeMs1 BbITTOTHCHW A ornepauuy, MAHS

T - TAKT BBIMYCKA JleTajiei ¢ TMHUN, MUH.
Jlst onepaunu 010 paccunTaeM KOIMUECTBO CTAHKOB:

C =—2’—(E=0,180
2

< paey 010
! 11

Ipunumaen s onepaurn 010
¢, = lwr

BuaucrienHoe 3HadeHue OKpyriisior 0 Uenoro 4ucia B 60J'[I:LLI}’]0 CTOpPOHY,

[osryyas [ipx 3TOM KOJHYECTBO TEXHOIOTHICCKOTO obopyposanma Crp, IPUHATOE 15

spioTHenns  ganHoil  omeparmu.  Kosdduuuent  3arpy3kH  TEXHOJOTHHECKOTO

060py/10BaHHs Ha JaHHOW Ollepaitiy.

I

C, (39)

K =9]—1@a0180

AHAJOTMUYHO BeJAETCH pacHe!r hd OCTAlILHBIC OHCpPAlHd. Pefiy.l'[b'l‘aTb] pacyeTa

notpeGnocTH B 000PYA0BAHHU H Cro 3arpy3Ka MpeilocTap/IcHbl B radauue.

Tabauia 8 — [TorpeGHocTh B 000pY/10BaHIH HA ONEPALMAX @ CTO 3arpy3Ka

No Omnepanust Copacu Cop. Kiarp.
010 Tokapas 0,180 1] 0,180
015 BryTpHinnmdosaibH 0,176 1076
020 TokapHast 0223 | 0223 |
025 [IpoTskHas - 0—085_ 1 -0,085—
030 dpeszeprodacotnas 0,043 10,043
035 3)160(1)})636{‘)}135{_- o, 0833 | 1 ﬁﬂ—
040 3ybodpesepiias ' 0,827 I 0,827
045 3ybodacotnas _ ._'_0,1_2"7_' R 0,127 N
070 Bperoiee 3}*'(')_0'1‘_0‘4;1-1;:_ 00171 .__ I _Om B
085 BHy1pnmJ1choﬁ5ﬂﬂaﬂ_____ ;(_),-l_l.l_.__z._m | I_O _1t

NS
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3.2 Onpe/jieeHne YHCACHHOCTH CTaHOMHHKOB

Yyea0 NpoM3BOACTBEHHBIX PabOUHX-CTAHOUHHKOB ONPEe/BIoT Ha OCHOBE
aHanM3a YCIOBUH MHOMOCTAHOUHOTO OOCIYKHBAHMS € YHETOM fiaHa pasMeleHus
obopyaosanus. Iox MHOTOCTAHOYHBIM 000pYyA0BalMeM TOHUMAETCs OIHOBPEMEHHAs
paboTa  CTAHOUHMKA — Ha  HECKOMLKHX — C/IMIHLax [10JIyaBTOMATHHECKOTO
TEXHOJIOrHYECKOro 000py/10Bat .

MuorocratouHast pabota Tpedyer cOO IO ACH U OIPEAC/ICHHON
MOCIIeA0BATEILHOCTH BbIIOAHEHUS 1IPUCMOB padoThl, CBAAHHBIX C 00CIY/KHBAHHEM
0GOpPYA0BAHUS, K KOTOPOMY CTAHOUIKI JIOAXOART Hepes ONPEICICHIBIE NIPOMEKYTKH
BPEMEHH.

OCHOBHOE YCIIOBHE MHOIOCTAHOUHOTO  OOCITYKHBAHHS:  CTAHOIHHK MOKeT
BBINOJHUTE PYYHBIC M MAIIMHHO-PYUHbIC [PHEMBI paboThbl Ha Ka)kJIOM CTaHKe 3a
BpeMst aBTOMATHUECKO#H pabOThl OCTWILHLIX CTAHKOB. T.¢.

JlonycTuMass  BelHHHila  1PoCciocs  Clanka,  BXOLIIETo B KOMILIEKC
MHOFOCTAHOUHOTO OOCIIYIKUBAHMA, OHPC/ ICIACTCS H3 YCI0BHA.

Capoer 1= Crpl T Ly 1

UeeHHOCTD  OCHOBHBIX  [IPOMZBO/ICTBCHIBIX — padOUMX  ONpe/elisem
PACCTAHOBKO# 1O YHCIy padounx Mect. [Ipu a1OM Caeayer paccMOTpeThb!

|) BOZMOKHOCTb COBMCHICHIIOIO OOCIYRNBAIIN onepauyii 1Ipy 10CTPOCHHH
rpaduka — periaMenTa paborbl 000Py/I0BAHMS ¢ YUCTOM PeRUMA padoThl (CMEH)
y4acTKa.

2) BO3MOXKHOCThL OpraiH3atiii MHIOFOCTaHOUHOTO obCHyKMBaHus  padounX
MeCT.

B uTore NpHHAMACTCS BApHIiT PACCIaoBKH PabOUHX, JAIOLHI HAUMEHbLITYHO
UMCJIGHHOCTD [IPH HAJUISIKALICH 3aIPy3Ke 000PY/I0BAHHS.

7
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Pucynox 13 - LIMKJI0! pussa MHOTOCTAHOUHOTO 00CTYKUBAHHS

zyGodpeseproro n/a SK324 Ha onepaunsax 035 1 040

K\ . — :j..‘.”‘\ B #m
P (40)
e T, — BpeMs HUKIA
tnpncr - BpeMH HpOCTOS{ (Tln'ru_%:'\'.l\mm-lil:os("MHH)
K, .= 841206 _ 929
' 8.41

K, <K er 0,833<0,929  Jlonycrumoe BpemMsi IPOCTos

O6111ee UMCI0 OCHOBHBIX PAOOHHX COCTABISCT 7 HCIOBEK

T.x. yuactok padoraer B 2 Cycibl TO, 0JYHacTCs pabounx =14 dejoBex.

[lepBblii CTAHOUHUK O0C/yIKHBacT Tokapublit ctarok ¢ UITY na onepanuu 010
u 020;

Bropoit  CTAaHOUHMK  OOCIVARHBACT BHYTPHININGOBATBHBIA  CTAHOK  HA
onepauusix 015 n 085;

Tperuii cTaHOYHUK 00CIHyAKHBACT HPOTSAHOMN CTAHOK Ha onepatun 025;

UYeTBepThlH CTAHOUHHK 00CIYRKHUBACT VHUBEpPCAILHO-(ppe3epHbIA CTAHOK HA
onepaumu 030;

[sThii cTano4HuK 06cnyuHBaet 3ydohpesepHbIC CTAHKH Ha Onepalii 035 w
040;

[llectoii cTaHouHHK 00cayxnBacT 3ydodacouHblit CTAHOK Ha ONCpaiH 045;

CetbMOit cTaHouHHK 06cyKuBaeT 3y00dpe3epHbIil CTAHOK Ha Onepalinyi 070.
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3.3 OnpesiesieHre YHCICHHOCTH HATATTHKOR

Tak kak Ha yuacrtke ojmil ciaiox ¢ HITY, 1o npumem OHOro oneparopa-
HATA/IUMKA U1 O0CIIY/KHBAHMS DTOIO CFaHKa, TIPHYEM OH K¢ H OyJleT CTAHOYHHKOM Ha
yrom  cranke. Jlis  OOCHYKHBaHMs CTAHKOB  [O/yaBTOMATOB  TIPUMEM OJIHOTO
HaslaI4uKa.

Takum o0pazoM, o0uiee KOMNUECTBO OCHOBHBIX pafounx B 2-X CMEHaX,
cocrapiger 14+2=16 4ejoBeK.

3.4 OnpeziesieHue YHCACHHOC TH BCNOMOTaTe/IbHbIX pabouKX.

K BCOMOraTelibibiy  OTHOCATes  padouue,  BbIHOIHAIOMME  TEXHHUCCKOC
oOCHy/KHBaHHE — NPOM3BOJACTBEHHbBIX — YHACTKOB: pabo4re  PEMOHTHBIX M
MHCTPYMEHTAIbHBIX  CIYKO,  TPUCHOPTHLIC o/co0Hble  paboune,  yOopuUMKy
MPOU3BOACTBEHHBIX [oMelleHNi, patoe CKIA/1I0B U KIAI0BBIX W JP.

YuCIeHHOCTh  BCLOMOPATebHBIX  padounx B MEeXaHOCOOPOUHBIX  LIeXax
coctapiager 20...35% oOT uucha HPOH3BOACTBCHHBIX padouux , OOJbUIME 3HAYCHWS
COOTBETCTBYIOT LIEXaM  aBTOMATU3HPOBAHHOIO  HPON3BOACTEA € UCTOJb30BAHUEM
agroMathueckux JHHUE 1 I TIC, THpi etaisiom HpoeKTHpoBaiii BCTIOMO1ATE 1bHBIX
clyx0  UMCI0  BCHOMOTATEIbiibin pabouux  onpedeasior  Jmdo 1o HOpMaMm
0BCTyKMBaHUS, MO0 B 3aBUCHMOCTH O TPYAOCMKOCTH BBITTOIHAEMBIX PadOT.

O06111ee YUCII0 OCHOBHbLIX PabOYHX coCTaBseT 16 denoBex.

UycqeHHOCTh  BCIIOMOIATClibiblX  padoYuX M3 pacuera 25% o1 uucaa
IIPOM3BO/ICTBEHHbIX PAOOUHX:

YBCI1 = 0,25%16 = 4 uenoseka.

3.5 Onpeaciienue duciennocn MTP

K kateropuu HHKEHCPHO TCXHUHCCKHX padotukos (MTP) orHocsTCs AKiia,
OCYLIECTBISIOUAE PYKOBOACTBO LILXOM M ¢1O CIPYRTYPHLIMA fojipas/ejeisamMu, da
TAKKE MHKEHEPbI TEXHOIOIH, TCNIHKIL, DKOHOMUCTBL HOPMHPOBILIKH, MHIKEHEPbI-

MEXaHUKH, HHKEHCPbI SHCPICTHRA 1.1
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UYpenennoets MTP nipy YKpy[HEHHBIX pacderax onpeiessior B 3aBHCHMOCTH
OT YMCAa CTAHKOB HA ydacTke. JTH JIaHHble YTOYHSIOTCH 110 MEpe pa3padboTKu
CTPYKTYPbI YIIPABJICHHS.

Jlasi KpyNHOCEepHHLOro  Lpon3Bo/CTBA HPUHHMAIOT 21-15% o1 4ucia
CTAHKOB.

YUTP=0,20%7=1,4=1 uenonek.

3.6 Pacuer YMCIICHHOTTH CIIY AKANIHX

Ype10 CIy/Kalix  Onpeiieisiol 00IuMM HHCIoM B 3aBUCUMOCTH O Yyuena
MPOM3BOJCTBEHHbIX  pabounx. TaK JLid MEXAHMHUCCKHX HEXOB KPYTHOCEPHHHOTO
MPOU3BOJACTBA TPHHUMAIOT 0,6-1,6 % oT 4ucia OCHOBHBIX IHPOM3BOJACTBEHHbIX
paboumx, oTCro/1a:

YCJI=0,016%16 = 0,256 = TuelioBek.

3.7 Boibop BrAa MEKOLEPALOHION0 TpaHcHoptd

MeskoriepallMoliias TPaHCHopTHas CHCTEMa Ha 11POM3BO/ICTECHILIX yuacTkax
npeiHasHadeHa JUlsl JIOCTABKH M YCTAHOBKH 3T 0TOBOK, rony habpuKaToB HIIH FOTOBBIX
u3aenuil B TpeOyeMblii MOMEHT BpeMCHH Ha Tpebyemoe 00OpyIoBaHKe, HX ChemMa ¢
06Opy/10BaHs ¢ MOCACAYIOULHM TPAICTIOPTHPOBAHNCM B 3aJIaHHbII apec, OTIPaBKH
B HAKOMUTENb 1 M3 HAKOLWTEIs! 13 34, i Nibiit aipec B TpeOyeMbli MOMEHT BPEMCHH.

Mexoas W3 YCHOBHM yUacTRd, paclionoKeHHs 000pY/I0BaHUA M BECd Tdpbi C
naeramsimu (okoso 200K1) paluoHaAILIIo BBIOpaTh Ha ornepatyd 060 (TepMHUECKOHN )
repemMelleHue AeTaieil OlopHbIM MOCTOBBIM KPAHOM Hd TepMuYecKyio 00padboTKy H
oOparHo. OcTajbHOe NEPCMEICHIC qerajiell Ha YYacTKe OoCyulecTBIAeTCs  [IPH
[TOMOIIIH TEJIEIKKH.

3.8 Cnocob cnabuxennst yuacika COK

Bua obecneuenus crankos COYC onpejensercs 00BEMOM U YCJIOBUSIIMH
Mpou3BoACTBa. LleHTpain30BaHto - IPYNIIOBbIE CHCTEMD SPPEKTHBHBL TOJIBKO B
YCJAOBUAX CEPUIHOIO H MACCOBOIO HPOHSBOCTBA LIPH HATHHHNH YHUOHUHUPOBANHOIO

accoprumerita  COX.  [lpeumyitecisamn - OTAX  cHCTEM  HO CpaBHEHHIO €

Jincr
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MHIMBHIYQTLHBIMU  SBSIOTCS COKPaileHne 3arpatr Ha  (IPUrOTOBICHUC,  OHHCTRY.
perenepaiio COX, BO3MOKHOCTE aBTOMATH3ALNH.

B nexe ceexenpurorosientas COX K crankam mogagres no TpyOOnpoBoaam
B LEHTPAJTM30BAHHBIX CHCTEMAX W TPALCTIOPTHPYETCS ¢ IIOMOLILIO Py THEIX TeNeKEK K
CTAHKaM.

Ha yuacTie HCHONBL3YCTCs KOHNLEHTPAT YHUBEPCATLHOH T10J1yCHHTETHICCKOH
COK Axsarex Crangapr® just 00WEro NpUMEHCHHS. PekoMmenayercst Kak JUIs
VHHBEPCAIBHOrO  000pYy/l0Banus, 1ak u  1pH LEeHTPaIM30BaHHON  Moja4e B
ABTOMATHYCCKUX Jininax. Mciioansycres s suiae 3-5% my ibenii.

B 0CHOBHOM MPEAHA3HAUCH Lis MPUMCHEHHMS HA MCTAIIOPEAYLIMX CTAHKAX B
BHJe BOAHBIX 3MyJIbCHIl Ha Pamiduiibix Olepalusx 00padoTKU METALIOB pesaneM
npu o6padoTKe cradeii, HyryHa, HHKe/ICBbIX CIUIABOB, CIUIABOB THTAHA H ATOMUHUS,
APYIUX HBETHBIX METAIIOB M CIUIABOB.

PabGouas smyibens COUC obiagact  BBICOKOH MOIOLIEH, NpOHHKatouled M
O IAIOLIEH CTIOCOTHOCTBIO, CMA30UHBIMH CBOHCTBAMH, oDecnednBact Tpedyemble
CTOMKOCTH MHCTPYMEHTA M Kd4eCTBO 00padarbIBACMbIX [IOBEPXHOCTEH, HE BbI3bIBACT
paspylienus JaKOKPACOHHbIX [OKpbITHH, PESHHOBBIX 1 [J1aCTMACCOBBIX JeTajen
METAIII000PadaThIBAIOLIE O 000PY IO BIHHA.

CONK SBASCTCS MOAYCHHTCTITHCCKHM «OI0/UKCTHBIMY COCTABOM ¢ JIYHLITHAM, TIO
CPABHEHUIO ¢ AHAIOIAMM, COOTHOLIEHITCM «LCHA/ KAYeCTBOY.

Ounnuntenbibie  veprbl COK  Axsatex  Cramgapr® 1o CpaBHCHHIO ¢
aHanoramm:

| BBICOKHME TEXHONOMMUCCKHE CBOMCTBA, KAK 1IPH padoTe ¢ ObICTPOPEKYLIMM,
TaK ¥ TBEPJAOCIUIABHLIM H a0Pa3HBHBIN HHCTPYMEHTOM,

2. Bbicokas Oaxrepuojioriicekas  YCTOMYHBOCTh - [TO3BOJIACT  COXpAaHATDH
BBICOKHE  TEXHOJIOIMUECKHE, AHTHKOPPO3HOLHBIC W CAHHTApHO-THIHCHHICCKNC

CBOMCTBA B rpouecce II,JIPITeJ'[bHOﬁ HRCIUIyaTatim;
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3. BbICOKHE MOIOLIME CEOICTBE  HO3BOJAIOT  3HAYMTEILHO YMCHBIHUTH
3arpsA3HeHne  HaCTHIAMM  HHCTPYMCHTATNLHOLO 1 00padarTLIBAEMOI0  MaTepUHalon
(ocoBenno npu adpasnsHoii 00paboTKe);

4. BbICOKHE anTHKOPPO3HOHHBIC —CBOHCTBA  [PEIOXPAHSIOT  AcTai B
MEKONEPalHOHHbIH NTEPHOL.

S Vorunpsaikd  He  Tpeovel  HCHONB30BAliKs  CHCHMANBHBIX - MCTOJI0B
PA3MOKEHUsl W OUMCTKM,  BO3MOWHO  HCHONB3OBAHHC peareHTHOro  Metoja M
eKTPOGIOTOKOAIY IS, KaK [[PaBnIo I0CTATOHHO HCOJIb3OBAHIA CYILECTBYIONIIHX
HAa  MPEANPUSTHU-1OTpLOMTelIe TeXHONOTUH  pa3lokeHus W YTHIM3AlHH
otpadoTantbix COZK.

CMa304HO-0XJIAKAAIOLIME 71 1KOCTH AKBATEK R, CMEIIMBAIOTCH MCEAULY coOon
¢ COXPAHEHUEM OCHOBHbBIX IKCILIYaTaiiHOHTbIX CBOMCTR U MOI'YT YTHJIH3UPOBATHCA 110
CAMHOM  TEXHOJNOTHH  pasjioAerus. s noayCHHTCTHHCCKUX COX  cemeicTBa
XapaKTEePCH WIHTEbIibI CPOK CIy OBl paboumX IMYJIBCHI (0T 3 MeCsLEeB 1 boJiee).

3.9 Crioco6 yaanennst CTpyxKku ¢ paboynx Mect

TexHUUecKOC pelleHde 10 OpraHusaiiy  cdopa W TPaHCHOPTHPOBAHNA
CTPYKKH 3aBMCHT OT TOJOBOIO KOJHHCCTBA CTPYIKKH, 00pa3oBaHHOIO Ha Im” nexa.
Kpurepuem OLeHKH BBLIOPAITHOTO BAPHAHTA ABISIOTCH MAHAMAIBHEIC MPUBEICHHbBIC

3aTpaThl Ha FO0BOH BLITYCK.

s (1 =) @

S-1000 1)

riue m_ — Macca 3A10TOBIKH, KT

It

m o~ Maccea jeraltit, K

LR

O — 1o10B0#1 00BLEM BHITIYCKA nerajgeu, wr;
S — NpON3BOJICTBCHHAS MIOLIAIb, M-
Co (8,3 —0.3)* 20000

= 0,289
(17.3%8)* 1000

el 2
[pu Konuuectse cTpyAKH (10 0.3 1 B TOA, NPUXO/IHIIENCs Ha IM™ nowain
fexa, 1enecoospasiio codnparh CIPYKRKY B CHEHUANLHBIC €MKOCTH H JI0CTABIITE K

MecTy chopa win HepepaboTki HATOAbIbIM TPAHCIIOPTOM.
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Crpyxka coGnpacres B Tapy. PAaclioNokeHHYIO  OKOJIO  KaKAOTO CTaHKA.
YGopKa CTPYKKH B Tapy 1POH3BO U TCs PAbuHIML

3.10 BbIGop NOABEMHO-TPalic HOPTHOHO CPEACTBA U PACHET BBICOTHL IpO:eTa

JUis  opramuzaluy MexaHocOOpoyHOro  MpOH3BOACTBA - TIPHHHMACH
ONIHOPTAKHOE 3MaHHe, T. K. B HTOM ciydac o00Jerdacres yCTaHOBKA THKEIONO
0GOPYIOBAIMS, A TAKAC YHPOILASTCs TPAHCHOPTHAS CBA3L MCAULY HEXAMHU.

JUist BLIGOpA  AAHHs  OHPCACIIOTCs  CHAGAYIONIME  €ro  TeXHOJIOIMYCCKHc
XapPaKTEPUCTHKH!

3.10.1 Cerka xououn (L<t). Hlupuna nponera L j0iKHa obecrnieynBaTh
paLMOHAIBHOE  PA3MCILEHHE  KPATHOIO  HHciaa  psjloB 000py/1I0BaHKs, [TOITOMY
npuaumaem L=18m. Hlar konoin sianis 1IIpHHAMACM t=12m g BHYTPCHHHX
KOJIOHH M OM /U15i BHEIIHHX KOJIOHH.

Lxt= 18x12m

3.10.2 JLimna nposera. Onpesensercs oouei KOMITOHOBKOI 1exa, a TaKkke
JUTHHON TEXHOJOTHUCCKUX JIMHUH, KOTOPBIC B ABTOMOOMAECTPOSHIH COCTABII0T S0-
60M. Kpome Toro, utniia 1poJieTa oK Ha OblTh KpaTHa 1ary KOJOHH.

3.10.3 Boicota mposiera. (cdctie KOJIOHH BbIOMpaeTes B 3aBUCUMOCTH OT
IIMPHHBL [pojeTa K IPY30N0ALEMHOCTH  KpaHa. [lpu wwupune nposera 18 M u
[PY30IOABEMHOCTH KpaHa 3,2 T pasMepbl KOJOHH [PHHHMAOTCH 400x600 mm, a
pasmepbl ux Qynaameirra 5200x3600 M.

JUis 1epemMelicH s TPY30B (10 YHACTKY NPe/LyeMOTpeH OLOPHBIH MOCTOBOWH
kpaH Monein 1-A-3,2-1 6,5-12-380 1 OC T 22045-89.

[Toa sbicoToil nposera (H) toHMmacTes pacctosnue OT ypOBHA T0Ja J0

HIKHEH YaCTH HECYL1X KOHCTPYKIUiT HOKPBITHS 3/l (CMOTPH PHCYHOK 14)

uer
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G

Pricyiiok 14 - Paspes 3j1aHud
Beicora nponera H onpejensiercs 110 cxeme, HPUBEJACHHON Ha pUcyHKe 14 ¢
Y4eToM [MepeMellieHHs rpy3a Hal oDOpy/aoBaHMEM Ha 0e30MacHOM  PacCTOSHUM.
Brauaze orpejesseTes pacieTHas BCIMUHHA, NOTOM OHA IPHBOANTCS K 3HAUCHHIO 13
HOPMAJIM30BAHHOTO psifta. s MOCTOBOTO OLOPHOIO KpaHa BHAUAIC OHPCAC/HACTCH
genuumna H, — BbICOTa PACIIONOACH IS PLIIbed KPAHOBOTO 1Y TH:

Hl:f?]+h2+h3+h4’ (42)
rae b — Makcumaihbhas BhicOTa 000pYA0BaHMI, ONpeienseMas ¢ yaeToM KpaiHuX
[IOJIOYKEHIH TOBHIKHLIX HacTeil cTanka, Ho He MeHee 2.3 m (k) = 4.92m);

h.— MUHMMAJILHOC PAcCToAine Mo,y 0OOpPYI0BAHHEM H NEPEMEIACMbIM
rpy3oM, M (1, = 0,4m);

h, — BBICOTA TPAHCIIOPTUPYEMbIX TPY30B CO CTPONIAMH, M. (hy = 2,0Mm);

h, — paszmep KpaHa 110 NAcropry (0T TOUKH CamMOro BEPXHETO TOJOWKCHH
KPIOKa J10 PelbCOBOTO 11yTH), M (/1) (0.770 m):

H,=4,92+0.4+2,0+0,770=8.09n1.

H, npruHMMaeM pasiioii 8,16m. coracHo yHHPUIIMPOBAHHOMY PALLY .-

VuurpiBast racapuilinbiil pasmep KpaHa, NpUHUMAaeM CTaHAapTHYIO  BbICOTY

nposieta H=10,8 n.

JHet
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4 BE3OITACHOCTBL XHU3HEJIEATEJILHOCTHU

4.1 Oxpana Tpy/aa

OxpaHa Tpyja — OTO CHUCTEMa 3aKOHOJATCIbHBIX AKTOB, COLHAIbHO-
YKOHOMMYECKHX, OPraHM3alMOHHBIX, TEXHMYCCKUX, THTHCHHYCCKUX M JieueOHo-
NpoHIAKTHYECKMX ~ MEPOTPHATHH M CPEACTB 110 CO3JaHHUIO  YCIOBHH,
00eCneynBAIUX  0E30MACHOCTL, COXPAHECHHE 3A0pOBbS U paboTOCNOCOOHOCTH
uesIoBEKa.

KoHeunas e oXpadbl TPY/Ja — IOJHAA JIMKBHAAIMS IPOU3BOACTBEHHOIO
TpaBMaTuiMa, Mpo(ecCHOHAIBHBIX 3a00JIEBaHUIl ITyTeM co3JaHus 0e30macHbIX U
Oe3BpEe/HBIX YCIAOBHH TPy/1a Ha IPOM3BOJICTBE. PaceMarpuBas BOTIPOCH! OXpaHbl TPyAa
HEOOX0AMMO  paspabarbiBaTh  MEPONPHATHA 1O TEXHUKE  O€30MaCKOCTH,
POU3BOJACTBEHHON CAHUTAPUH U IIPOTHBOIOKAPHOH OE30MacHOCTH.

O0padoTKa METAIOB PE3aHHUEM MPOJIOJIKACT OCTABATHCS OAHUM M3 OCHOBHBIX
crocobOB MONYUCHUs TOYHBIX pa3MepoB M (opM jaeTaiedl mammn M 1npubOpos.
Ipodeccnss craHOYHMKA ABISETCS CaMOM MHOTOUHCICHHOH B MAallIMHOCTPOUTEIbHOM
NPOMBILIJIEHHOCTH. Tlpouece pes3aHust HENpepblBHO pas3Bupaerca. Bueapenue B
MPOU3BOACTBO  OCOOOTBEPJBIX  PEKYUIMX  HHCTPYMEHTOB M HUX  TOCTOSHHOC
COBEPIIECHCTBOBAHME  TTO3BOIISIIOT  3HAUWTEIBHO [OBBICMTHL CKOPOCTH pe3aHus, a
COOTBETCTBEHHO U ObICTPOXOIHOCTE METAUIOPEKYIIMX CTAHKOB.

B mapke CTaHKOB 3HAYMTEBHO BO3PACTACT YJIEJIbHBIM BEC arperaTtHbix
CTAHKOB, aBTOMATOB, aBTOMATHYECKHUX JIMHUH, CTAHKOB M JIMHUH C IPOrPAMMHbBIM
yrpaejieaeM. Bcé 910 OKa3piBaeT  MOJIOKHTENBHOE — BAMSIHUE  Ha  poCT
IIPOM3BO/IMTEILHOCTH M YIYYLIEHHE YCJIOBUH Tpyaa npu 00padOTKe MeTauios
pesanueM. Bmecte ¢ Tem BO3HMKAeT psj npodiem Oe30MacHOCTH M THTHCHBI TPYAA,
CBA3AHHBIX C POCTOM CKOPOCTEH pe3anusi, ObICTPOXOHOCTBIO CTAHKOB, 00PabOTKON Ha
METALIOPEIKYIIUX CTAHKAX META/IOB M HEMETA/LUIMYECKHX MATEPHAJIOB ¢ BPCAHBIMH
nanosauTensmu  (OepuiIMil, CBHUHUOBMCTBIC OPOH3bI M JIATYHM, Pa3/THYHbIC

MJ1ACTMACChI ).
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[peaynpesxaeHue  TPABMUPOBAHMS  JBHXKYIIMMHUCA — YacTAMH  CTAHKA,
00pabarbiBacMOil ICTAIBIO U PEKYILUUM HHCTPYMEHTOM, MPCAYIPSIKACHHE ITIa3HBIX
TPaBM OTJETAIOLIEH M IMOPE30B JIEHTOYHOH CTPYXKKOH, obecnbuinBanne TpedyioT
CEpPbE3HOTO  BHUMAHUS. OTH  3a/la4d  PCLIAIOTCA  KOMIUICKCHO:  HEMPEPhIBHBIM
[OBBIIICHHEM OE30MACHOCTH caMHX cTaHKOB. Cro/1a BXO/IMT OCHAIIEHHE MX BCE DoJlee
COBEPILCHHBIMH  CPejCTBAMU  O€30MaCHOCTH B MPOILECCe  NMPOCKTUPOBAHMS,
M3rOTOBJICHMS M MOJEPHM3ALMHM, YJIYUIHCHHE OpraHusanuu  pabodero mecra
CTAHOUHMKA, MEXaHH3allUs BCIOMOTATEIbHBIX ONEPAIHif; MOBbIIEHHE KBATM(UKANT
pabouMX, COBEPIICHCTBOBAHUE MX 3HAHMIT B 00aacTH 0€30MaCHOCTH TPYAA, OCBOCHHE
MMH 11€PEJOBbIX METOJOB U NPUEMOB PAdOTHI HA CTAHKAX, MOBBIILICHUE AMCHMUILIHHBI
TpYaa.

K TtexHonorumueckoMy  npoieccy  o0pabOTKM  IIECTEpHH  NPUBOJA
MPOMEKYTOUHOTO Baja MNPEABABIACTCS PAd TPeOOBAHWM, OOECHNEUCHUE KOTOPBIX
crocodCcTByeT 0€30MacHOCTH PadOThI, & HMEHHO!

- IPUMEHEHHME MEXAHU3AIIMM, aBTOMATH3ALMH M JIMCTAHIIMOHHOTO YIIPABJICHNA
B TEX Cydasx, KOrja JEHCTBHE BPE/HBIX M ONACHBIX TIPOM3BOACTBEHHBIX (PAKTOPOB
HEJIb35 YCTPAHUTD,

- oDecneueHue — HAUIEKAUEH — T'CPMETH3ALMHM  [TPOU3BOJCTBEHHOI'O
00Opy/1I0BAHUS,

- IPUMEHEHHE CPE/ICTB 3aALUMThI PA0OTAIOLIMX

- OPUMEHEHHE CHCTEMbl KOHTPOJIA M YHOPABJICHHMA  TEXHOJIOIMYCCKHM
npoueccom,  00eCrneunBaONeil  3alMTy  pabouux M aBAPHHHOC  OTKIHOYCHHE
MPOU3BOJICTBEHHOTO 00OPY10BAHNUSA,

- OCHAIIlEHHE TEXHOJIOTMYECKHX MPOLECCOB YCTPOHCTBAMH,
00ECTeUNBAIOIMMY  MOJIYYEHHE CBOCBPEMEHHOH nH(pOpPMaLMH O BO3HHKHOBCHHH
ONACHBIX U BPEHBIX IPOU3BOICTBEHHBIX (DAKTOPOB;

- CBOEBPEMEHHOC YyjaleHHe U 00e3BPEKMBAHUE OTXOJI0B IPOHU3BOJCTBA,

ABJIAIOUIMXCH UCTOUYHUKAMM BPEAHBIX M ONACHBIX NMPOU3BOACTBCHHDBIX (bﬁKTOpOB;
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- OPUMEHEHHE PALMOHAIBLHBIX PEKAMOB Tpyda M OTAbIXa € HETBIO
MPe/lyNPEeKACHHA BO3HUKHOBEHUA OUACHBIX NCUXO(U3HOIOrNYECKHX H  BPE/HBIX
[IPOM3BOCTBCHHbBIX (PAKTOPOB.

Vuurbieas JaHHble TPeDOBaHHsA, HA YYACTKE NPEAYCMOTPCHBI OTpai/ICHIA
[MOABMIKHBIX 4acTeil, HCOOXOAUMBIC IJNEKTPUUCCKHUE OJIOKMPOBKH,  YCTPOMCTBA
ABAPUIHOM OCTAHOBKH.

DnekTpoannaparypa CTaHKOB — pa3MellCHa B uikadax, pacnojIOKEHHbIX
HENoCpEe/ICTBEHHO Ha  crankax. Passojka 3IEKTPOOOOPYA0BaHUs  BHINOIIHCHA B
CIICIMAIBHBIX KOPIyCax.

Ha rmpoexTHOM y4acTKe M3rOTOBJICHMA HIECTCPHH HPUBOIA POMEKYTOUHOTO
Baja HAXOAMTCH KpaH-Oajka, KOTOpas OCHAIIeHa  CACAyIOUMMH npubdopamu
0e301acHOCTH:

- OUPAHHUMTEIHN TPY30MOAbEMHOCTH, NPEOXPAHAIOMME Kpat OT neperpysKH,

- KOHEYHbIC BHIKJIIOUATEIM, ABTOMATHYECKH OTKJIIOYAIOMIME  MCXAHN3M
MO/IbeMa KPIOKa WM MEXaHH3M MEPeABHKEHHS NP NOJIXOIC K KpanHUM TOYKaM.

Be301aCHOCT SKCIUTYATALME [OIBEMHO-TPAHCIIOPTHBIX YCTPOHCTB Tpelyer
OrpaskIeHHUs BCEX JOCTYIIHBIX JIBVIKYILMXCA WK BPAIIAIOIIAXCH yacTe MEXAHU3MOB.

HeoOX0AMMO  HCKIIOUMTH  HENPEyCMOTPEHHBIH  KOHTAaKT padoTaroMX €
[ePEMEIAEMBIMH TPY3aMH H CAMHMH MEXAHN3MaMHU MDY UX HEPEABIKCHHMU. a TAKKE
0BECHIeUHTh HAICKHYIO TPOYHOCTD MEXAHU3MOB, BCIIOMOTATE/IbHBIX, IPY303aXBATHDIX
1 BATTOUHBIX [IPUCTIOCODICHMIA.

4 2 MukpokIpMar

MHUKPOKITMMAT TPOU3BOACTBEHHBIX [OMEIIEHHI — 9TO KIMMaT BHYTPEHHEH
cpelbl ITHX TIOMEUICHUH, KOTOPBIH ONPEAEAETCs JACHCTBYIOIMMH  HA  OPraHH3M
qeNoBeKa COUCTAHHAMMN TEMIIEPATYPBI, BIUKHOCTH U CKOPOCTH JIBMXKCHHA BO3/AYXA, 4
TAKKE TEMIIEPATYPBl OKPYIKAIOLINX TIOBEPXHOCTEH.

VupTeiBas, 4TO TPYAOBas AEATEJILHOCTH YENOBEKA BCer/a MNpoTekact b
OIPE/ICIICHHBIX METEOPONOTHUYECKUX  YCIOBUAX,  Ha paboueM Mecte HEOOX0AMMO

cO314Thb OIITUMAJIbHBIH MUKPOKJIHUMAT, KOTOprf:I IPH JUIMTEIIBHOM H CHUCTEMATHYECCKOM

Jluer

151900 2016.215.00 I13 “

Ham et | Ne JokvM. Tlom. JlaTta




BO3ACHCTBMM ~ Ha  ueJloBeka  odecneumnBaet COXpaHEeHue HOPMAJILHOIO
(YHKLMOHAIBHOTO M TEMJIOBOTO COCTOAHUS Opranusma 0e3 HanpsHKeHUs MEXaHH3Ma
TEPMOPEryYJIAIH, O0ECIEUHBACT  OIYUICHHS  TEILIOBOTO xomdopra M co3jaaet
NPEANOCHUIKH  JUld  XOPOIICH paboTocnocoOHOCTH.  JUIHTENbHOE BO3/ICUCTBHE HA
yesoBeKka HEOIArONPUATHBIX METCOPOJOTHUECKUX YCIOBMH PE3KO  YXyAacT ¢€ro
CAMOUYBCTBHE, CHIKACT MPOM3BOMTEIBHOCTD TPY/1a M NPUBO/IMT K 3a00NICBaHUAM.

Bhicokass TemrepaTypa Bo3jlyxa crocodcTByer OBICTPOH  YTOMIIACMOCTH
paBoTAIONIEro, MOXKET MPUBECTH K IHEPEIPEBY OPraHu3Ma, TEIIOBOMY Vjiapy Win
npocpzabonesanuio. Huskas temrneparypa BO3JyXa MOKET BbI3BATH MECTHOE WIIH
oflIee OXJIaKIAEHHE OpPraHu3ma, CTaTh INPHUIHHONH MPOCTYHOTO 3abonesanns 1mbO
0OMOPOKEHHSL.

BaakHOCTh BO3/IyXa OKA3bIBACT 3HAUMTEIILHOC BIIMAHHMC HA TCPMOPCIYIALMIO
opranu3ma uesoBeka. Bbicokas OTHOCHTE/IbHAs BIAZKHOCTD (OTHOLIEHHE COACPKAHUA
BOJSHBIX 1APOB B I M3 BO3YXa K HX MAaKCMMAIbHO BO3MOKHOMY COACPKAHMIO B STOM
ke 00bEME) TNPH  BBICOKOH TeMIeparype BO3/yXa cnocoOCTBYET EPErpeBaHHUIO
OpraHH3Ma, NPH HU3KOM JKe TEMIIEPAType OHa yCHIIMBACT TEIIOOTAAdYy ¢ [OBEPXHOCTH
KOWM, YTO BEAET K MEPEOXJIAKICHUIO OpraHu3Ma. Huskas BI@KHOCTh BbI3BIBACT
nepechiXaHne CAN3ZUCThIX 000JI0UEK AbIXATEILHDIX nytei pabovero.

[ToasusknoCTh BO3AYXa d(MPEKTUBHO CIIOCOOCTBYET TEIIOOTAAUC OpraHU3Ma
yenoBeka M HOOJOKHTEIILHO  MPOABJISETCS TPH  BBICOKMX  TEMICPATypax, HO
OTPHUIIATEIBHO ITPH HU3KHX.

OnT¥MabHBIC APAMETPbl MUKPOKITHMATA NIPABCACHBI B tabnuue 9

Tabmuna 9 - OnrruMaibHbie IAPAMETPbl MUKPOKIMMATA
OtnocurenbHas | CKOPOCTb ABHKCHUS
Temneparypa
Ce30H 5 BJIAKHOCTD BO3JyXa, M/C, HE
Bo3iyxa, °C o
BO3aYXa, % Oonee

1

XOn0AHbIH W TIEPEXO/IHOH
(cpeanecyToUHas t° 17...19 60...40 0.3
Bo3yxa ke +10°C)

Toermbm (cpeﬂﬂoecy'roqﬂaﬂ 20 22 60 40 0.4
t° Bo3zsyxa +10°C u BpiuIe) o
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B uexe OTBETCTBEHHOCTH 3a BBIIOJHEHHE MEPONPHATHH MO OXpaHe TpyAa H
TeXHHKE O€30MacHOCTH BO3/Iaracrcss Ha HauaJlbHUKA HeXa, a Ha y4acTke -
POM3BOJACTBEHHBIX ~ MACTEPOB,  KOHTPOIb  COOMOACHHUSA YCAOBHH  TEXHUKH
GE30MACHOCTH OCYIIECTBISET HHKCHEP 110 TEXHHKE 0€30MacHOCTH.

4.3 OcsellieHue

CeeT uMeeT BGONIBIIOE 3HAYEHHUE JUld YelloBeKa, o0ecneunBas CBsi3b OpraHnsma
¢ okpysKaiotieii cpeoit. Hasnauenue nponsBoJACTBCHHOIO OCBCIICHNA — obecneyuTs,
OpexkAE BCETO, HOPMAIbHBIC 3PUTEIBHBIC YCIOBUS PabOThl B NPOU3BOACTBEHHBIX
MOMENEHHAX B TCUCHHUE PAdOUEro BpEMEHH.

[lo THIy MCTOYHMKA CBETa B [EXC [PUMEHACTCS MPOU3BOACTBCHHOC
OCBEILICHHE CIEAYIOIMX BHIOB: €CTECTBEHHOC — 3a CHUET COJHCUHOTO H3JIyHCHHS
(npsiMoro u audpy3HO-PacCEsHHOTO CBETA HEOECHOTO KYIoIa); MCKYCCTBEHHOE — 34
CYET UCTOUHUKOB UCKYCCTBEHHOTO CBETA. COBMCIIICHHOC.

EcTecTBEHHOE OCBEILCHHE MMEET TOJIOKHUTEIBHBIE U OTPUUATEIbHBIC CTOPOHBI.
Bosiee OGaronpusATHBIA CHEKTPATLHBIN COCTaB (HATMYHE yIAbTPapUONETOBBIX JIyUei),
phicokas  Auddy3HOCTh  (PACCEAHHOCTH) — CBETA  CHOCOOCTBYIOT  YJIYULICHHIO
3pUTENBHBIX YCIIOoBUIT paborel. B TO ke Bpems IPH €CTCCTBEHHOM  OCBCILEHHH
OCBCIICHHOCTh BO BPEMEHH M IPOCTPAHCTBE HEIOCTOAHHA, 3ABHCHT OT MOTOMHBIX
yCA0BHIE, BO3MOIKHO TeHEOOPA30BaHKUE, OCIICILICHUE IIPH SIPKOM COTHEHHOM CBETC.

MCKYCCTBEHHOE  OCBELICHHE MOMOractT u30exarh MHOIHX  HCA0CTATKOB,
XapAKTEPHBIX /U1 ECTECTBEHHOrO OCBEINEHHs, W 00ecnedyuBaTh ONTUMAJIbHBII
cBeTOBOM  pewum. OHAKO YCJIOBUS THIMEHBI Tpy/a TPEOYIOT MaKCHMAIBHOTO
MCHOJIb30BAHMA E€CTECTBEHHOI'O OCBELICHMS, TAK KaK COJIHCYHBIH CBET OKa3blBACT
03/I0POBJISIFOLIEE ACHCTBUC HA OPraHHU3M.

B aHeBHOE BpeMsi HAa ydYacTKE MIECTEPHH IPHUBOJA MPOMEKYTOUHOTO Bajla
MCTIONL3YETC KOMOMHUPOBAHHOE €CTECTBCHHOE OCBEIICHUE — COUCTAHHC OOKOBOIO,
KOI/1a CBET NPOHMKAET Uepe3 OKOHHBIC MPOEMbI, U BEPXHEr0 OCBCIICHHUA, KOIAA CBCT

MPOHUKAET B IMOMEIIEHHE Yepe3 adPALMOHHBIC M 3CHUTHDBIC (donapu, npoembi B
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nepekpbitHax. KomOunuposarnnoe ocsetienne odecnedynsaet 0Oojiee paBHOMEpPHOC
pacnpesie/icHie BHYTPU MPOH3BOJACTBEHHOTO NOMELICHHS.

B TemHOe BpeMs CYTOK WIH [IPH HEJOCTATKE €CTECTBEHHOrO OCBCLICHAUA
MCTIONIB3YETCA  MCKYCCTBEHHOE — ocpellenne.  Takoe  OCBELICHWE — HA3BIBACTCH
COBMEITICHHbBIM.

HCKYCCTBEHHOE OCBEIIEHHE MPOSKTHPYETC KOMOMHHPOBAHHBIM — K O0IIEMY
OCBEIICHMIO  J100aBIseTCs  MECTHOE,  KOHIEHTPHPYIOLIEE  CBETOBOH  MOTOK
HerocpeAcTBeHHO Ha pabounx mecrax. [lotounas jHMa  ocBeHtaeTces  oOMMM
OCBEILCHHEM OT MArHCTPAIBHBIX JaMIl, CO3/1aeTCs OCBEHICHHOCTh Ha paboueM MecTe
ne menee 200ik. Ha KOHTPOJBHOM CTOJIE TPEAYCMOTPEHO MECTHOE OCBCIICHHE,
cozatoniee ocserernocts 500k, Kpome 2Toro B 1exe npeiycMOTPEHO aBapHiHOE
OCBEILEHNE, KOTOPOE TPEAHA3HAUCHO /U 00SCTIeUeHNs MUHUMAIIBHOH OCBEILIEHHOCTH
B NPOM3BOJACTBCHHOM MOMECHICHHM HA CJIy4ad BHE3AIHOIO OTKIHOUYCHHUSA pabouero
OCBEILEHHU.

[ uruennueckue TpeboBaHMUs K MPOU3BOJICTBEHHOMY OCBCIIEHHIO, OCHOBAHHDIC
Ha TICUXO(PU3HUUECKIUX OCOOCHHOCTAX BOCHPUATHS CBETA U €TI0 BIMAHMA HA OPraHu3M
YeJI0BEKA, CBEIEHBI K CIIE/YIOIIEMY !

- JqomkHA ObITh  O0EcreyeHa PaBHOMEPHOCTb M YCTOMYMBOCTH  YPOBHS
OCBEUICHHOCTH B TIOMCIUEHHU

- OCBETMTEIbHAS YCTAHOBKA JIO/DKHA ObITh Oe3omacHoi v Oe3BpeHOH B
[IPOLECCE HKCIUTYyaTalMu,

- BEJIMYMHA OCBELIEHHOCTH JIOJIKHA OBITh TOCTOAHHON BO BPEMCHH,

- HANPABJICHHOCTH CBETOBOTO TIOTOKA HA PAabOUYIO NOBEPXHOCTH AOIGKHA OBITH
ONTUMAIILHOH.

4 4 TloxapHasa 0€301aCHOCTb

[Moxkaphas ©0€30MAaCHOCTL IpeAyCMATpuBacT —obecreueHne  0e30MmacHoCTH

JO/1€H U COXPAHEHMS MATePHATIBHBIX IEHHOCTEH 11eXa.
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[loskapnas ONACHOCTH HPOW3BOACTBEHHOIO 3/aHMA OHPEICIACTCA NOKapHOH
ONACHOCTBIO TEXHOIOTHYECKOTO MPOLECca W KOHCTPYKTHBHO-TUIAHUPOBOUHBIMA
PEUICHUAMH 3JIaHUS.

[IpOCKTHPYEMBIH YIACTOK IICCTCPHH NPHBOA MPOMCKYTOHHOTO Bajla 10
noKapHo#  0€30MaCHOCTH  OTHOCHMTCs K - KaTErophu «JI» (uex, cBA3AHHBIH C
[PUMEHEHHEM HECTOPAEMBIX BELICCTB H MaTCPHAIOB B XOIOAHOM cocrosinnn). B
OLICHKE HPOTHBOMOKAPHBIX KAYECTB 34aHHH U COOPYXKCHHMH OONBINIOE 3HAUCHHE UMECT
UX OrHECTOHKOCTb. BpiGpannoe 3j1aHue Mo rpynie BO3ropaeMOCTH OTHOCHTCA KO 2
CTENeHH K HECTOPAEMbIM, T.€. MOJI BO3JICHCTBUEM OTHs WIIN BBICOKOM TeMIIepaTypbi HE
BOCTIIAMEHSCTCA, HE TJIECT U HE 00YIIIMBACTCA.

JIna  obecnieuends  Tpd NOXKaApe Oe30macHoi  HBaKyalmu  JIOjIeH
[PeAYCMOTPEHB! HBAKYAIMOHHBIE BBIXO/IbI. JIBEPH, NPE/HASHAUCHHDBIC 1A IBAKYALUH,
JIOJIKHBI OTKPBIBATHLCS B CTOPOHY BbIXO/1A W3 3/IaHNs.

Oauuv  ¥3  ycaosuid  OoppObl ¢ MOJKapamMu  sIBJIACTCA HEME/UICHHOE
YBEJAOMJICHHE TTOJKAPHOH  KOMaHbl.  OueHb HAJICKHOM  ABJSICTCA  AIEKTPHUSCKas
noxkapuas  curnanmsamms.  Jlis OpICcTPOro oOHapyKCHMs —ouara BO3rOpaHMs
[IPUMEHSIOTCS  TEIUIOBBIC, ABIMOBBIC M CBCTOBBIC M3BCLUATCIM. Kpome TOro, uex
00OpYI0BaH CIEIHATEHON TTOKAPHOH CUTHAIM3AIUCH, AaTUNKHA KOTOPOH HAXOAATCS
BO BCEX BCIOMOrATE bHBIX ToMemeHHsaX. Jlas TyImeHHs HAvyaBeroca noxapa
TBEP/BIX TOPIOYMX MATEPHAJIOB, JIETKOBOCIIAMEHIOLIMXCA M TOPIOYHIX JKUJIKOCTEH Ha
yuacTKe MPeJyCcMOTPEHO HCIONIb30BAHNE ornerymmreneii OITX-10 (xumuyeckni
[IEHHBIIH PYUHOil) ¥ MECOK, HaXO/MIMACH B CHCIHATBHBIX AUHKAX. Jlas pannoro
yyacTKka HeOOXOMMO UMETh 2 OTHETYIIHTEIA.

Bee nocrynaioinue Ha paboTy HPOXOAAT MHCTPYKTaX O NpaBuiiax NOXKAPHOH
6e301aCHOCTH, BBCACHHBIX HA MPETPHATUH, M TOPAAKE NOJIB30BAHMA CPEACTBAMM
MOKAPOTYILIEHNA U TIOKAPHOM CHIHAIU3ALMA U CBA3H.

OTBETCTBEHHOCTD 32 MOKAPHYIO OE30MaCcHOCTh BO3/IAracTes Ha PyKOBOANTCIA
npenpustas.  PykoBoauTelnb  NPE/AnpusTia 00si3aH  HA3HAYWTL  [PUKA30M

JIOJGKHOCTHBIX  JIMLL,  OTBCTCTBCHHBIX 3a  [HOXAPHYHO 0e30nacHOCTh  OTICIbHBIX
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00BEKTOB (1IEX0B, YHACTKOB, YCTAHOBOK H T.a1.). DamMuiaun STHX JIMIL JOJKHbBI ObITH
BLIBCIICHB HA BIIHBIX MECTax. B 00A3aHHOCTH PYKOBOJMTENCH BXOJMT:

- OpraHM3alMs MOYKAPHOH OXPAHbI,

- oprauuzaums oOyueHus padoOumMx M CAYKAIMX  [paBHIaM HOKaApHOH
0e30MacHOCTH,

- pa3paboTKa MEPONPHATHH 110 HOBBILICHHIO YPOBHA noapHoi 0e30MacHOCTH
NpeAnpUATHA — pa3paboTKa MHCTPYKIMH O NOpske paboThl ¢ TOKAPOOTACHBIMH
BeIICCTBAMHM M MarepHajamu, a  Takke  HHCTPYKUMA O COONIO/ICHUH
[IPOTHBOMOKAPHOIO PEKUMA M O JCHCTBHAX AO/IeH NPY BO3HMKHOBEHHM TIOXapa,
M3FOTOBICHUS W TIPUMEHEHMs CPEICTB HArJIAJHON  aruTanuv 1o o0ecneyeHU IO
NoKapHOI OE30MaCHOCTH.

JUist npe/IOTBPAILICHHs N0KAPOB UCIOJIB3YIOTCA CIIC/YIOLINE MEPbI.

- npejloTBpalieHne 00pazoBaHKs rOPIOUCH CMECH;

- HpeoTBpalleHrHe 00pa3oBaHKsA B TOPIOUCH CPE/Ie HCTOUHUKOB SMKMIAMIA,

- TIOAIEpIKAHME  TEMIEPATypbl W JIABJICHHSA roprouei  cpeibl  HWIKE
MHUHHUMAJIbHBIX

- NPUMEHEHHE CPEICTB MOKAPOTYIICHHA,

- HBAKyalus JTHOACH;

- OpraHM3aLKs HOKAPHOH OXPaHbl OOBEKTOB;

- OrPAHMYEHHE KOJIMUECTBA FOPIOUMX BEILIECTB M HX HA/UICIKATICE XPAHCHHC.

4 5 Dnexrprueckas 0e301acHOCTb

K 3aiMTHBIM MepaM OT OMACHOCTH NPHKOCHOBEHHMA K TOKOBCIYIINMM HaCTAM
3EKTPOYCTAHOBOK OTHOCATCS: W30JLALMA, OrpaxIeHHe, 0JIOKMPOBKA, MOHWIKCHHBIC
HANPSKEHWS, SICKTPO3ailMTHBIC CPEIACTRA, TUIAaKaThI. HaaexHas n30s1us NpoBOJIOB
OT 3eMIM M KODIYCOB OJIEKTPOYCTAHOBOK CO3/aeT Oe30macHple  yCloBus UiA
00CITY/KHUBAIOIETO TIEPCOHANTA.

Jlnst obecnieueHus HEJOCTYIMHOCTH TOKOBEIYIIHX yacTten o0Opy/lOBAHUS U

HICKTPHUCCKUX CETEH MPUMEHAIOTCS OTPAXKICHHA KOIKYXH, KPBILIKH, uiKadb.
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B 21eKTPOYCTAHOBKAX HATIPSIKCHUEM CBBIIIEC 250B ucnosip3yercs 0JI0KMPOBKA,
¢ MNOMOMIBIO KOTOPOH aBTOMATH4ECKH CHHUMACTCS  HATNPAKCHHC (oTKIHOUACTCSA
UTAHHE) ¢ TOKOBELYILNX YACTEH HICKTPOYCTAHOBOK MPH TIPUKOCHOBCHHN K HUM, 0e3
IPEABAPUTETLHOIO OTKIIFOUCHUSA INTAHU.

[Tpu  oOC/AYKMBAHUM M PEMOHTE  DJICKTPOYCTAHOBOK M NIEKTPOCETEH
HCHONB3YIOTCS IEKTPO3ALLMTHBIE CPEICTBA: H30IHPYIOUIME LITAHIH, M30JIMPYIOLHE 1
SNCKTPOU3ZMEPUTEIIBHBIC KJICHIH, C/IeCApPHO-MOHTAKHbBIH HHCTPYMEHT C
H30JMMPYIOIHME PYKOSTKAMH, JMOJIEKTPUUCCKHE TICPUATKA, JAMHICKTPUICCKHC OOTHI,
KOBPHKH, YyKa3zarejn Hampsukenus. Jlis NpesynpexieHus mnepcoHaila o HAJIM4YHUH
HANPSDKCHMA HMJIM €r0 OTCYTCTBHM B OJIEKTPOYCTAHOBKAX NPUMEHACTCA CBETOBAA
CHIHAJIU3alus.

C  neabio  NpeAynpexaeHns  padoTaroImX 00 OMacHOCTH MOPAKCHMA
HIEKTPUUECKHM TOKOM THHPOKO HCHOMB3YIOT IJIAKATHL ¥ 3HAKH 0E30MaCHOCTH.

Ha yuactke 06pabOTKM [IECTEPHH TIPUMEHSIETCA TAKKE 3AUMTHOE 3a3CMIICHHC,
[PEHA3HAYEHHOE JUISl YCTPAHEHHUs ONACHOCTH MOPAKCHAA HICKTPHUCCKIM TOKOM B
clyuae  NPUKOCHOBEHHA K KOpIycy M K JpYrMM  TOKOBEAYIIMM HACTAM
IEKTPOYCTAHOBOK, OKA3aBIIAMCA MO/l HANPSHKCHACM  BCJICACTBUC 3aMbIKaHnA Ha
KOPIYC H [0 JAPYruM npuumHam. /s sasemicHns 00OpY/IOBAHNs B IIEPBYIO 0UEPE/b
MCIMOIb3YIOT €CTECTBEHHbBIC 3a3CMIIMTEIIM: sese300eToHHbIe (PYHIAMEHTDbI, a TaKKe
PACIIOJIOKEHHBIC B 3EMJIE METAUIMUCCKUE KOHCTPYKIIHH 3/1aHHA.

Ha y4acTKe UIECTEPHHM MCIIONB3YIOTCS CHCTEMBI 3ALUMTHOTO OTKIHOUCHIA —
CHEMMAIbHBIE  HICKTPHUECKUE  YCTPOHCTBA, MPEAHA3HAYCHHbIC JUI  OTIIOUCHIA
YIEKTPOYCTAHOBOK B CJIydae MOABICHUA ONACHOCTH npobos Ha kopnyc. Tak kak
OCHOBHOH TPHUMHOW 3aMbIKaHHs Ha KOPIYC TOKOBEIYIIMX yacte 000pyAOBaHUs
ABJIACTCA HAPYIICHHUE M3OIALMH, TO CHCTEMBI 3AUIMTHOTO OTKIIOUCHUA OCYHICCTBILIOT
[OCTOAHHBI KOHTPOJb HAJI COMPOTHBICHHEM H30ISILMH MM TOKaMH YTCHKH MCIKILY
TOKOBEJYIIMMH M HETOKOBEAYIMMH JICTAIAMI KOHCTPYKUHH obopynosanus. llpn

JAOCTHIKEHHH OTTAaCHOI'0O YPOBHA OGOPyHOBaHHe OTKJHOUACTCA 0 TOro MOMECHTA, KOr'la
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npousoiizer 1poGoil Ha KOPIYC M MOABMTCA PEAIbHas OMACHOCTH  MOPAKCHIA
IEKTPUUECKHM TOKOM.

K pabotam Ha HICKTPOYCTAHOBKAX OMYCKAOTCS JIMIA, JOCTHITINRC 18 ner,
MPOLIE/IIIHE HHCTPYKTOXK M 00yuenne GE30MacHbIM METO/IaM TPY/a. Bech nepconan,
JOTYLIEHHBIM K DKCIUTyaTallM{ 3JIEKTPOYCTaHOBOK, B COOTBCTCTBAN € 3aHHUMAEMOH
JOKHOCTHIO M TIPUMEHHTENBHO K BBITOTHAEMOH paboTe aTTecTyeTcs MPUCBOCHHCM
COOTBETCTBYIONICH KBATH(PHKAUMOHHON IPYIIIbI 110 snexrpodeszonactocty (¢ [ o V).

K opranusaimu Ge3onacHoi padoTsl Ha HIEKTPOYCTAHOBKAX OTHOCHTCA TaKKe
JOKyMeHTabHOe odopMileHHe padoThi, TOMYCK K paboTe, HAI30pP BO BpeMsi padoThl.
Odopmiienre  paspelieHust — Ha  NPOBCACHHE paGor B JICHCTBYIOIIKX
YIEKTPOYCTAHOBKAX BBITIOJHACTCS B BUC HAPAA, PACTIOPAKCHNA MM TIEPCHHA pador.

OTRETCTBEHHBIMH 3a 0e301acHoCTh padoT ABISIOTCS MACTEP U MPOU3BOANTED

pador. OTBETCTBEHHBIM 32 AIEKTPOXO3SAHCTBO SBJISETCA NIABHBIH SHEPIETHK.
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151900.2016.215.00 113

96

Maw Jlmer [ Ne gokym. 1o Jara




SAKJIIOUEHHUE

B AMIUIOMHOM MpOEKTe OblUT IPOBEIEH JIMTEPATYPHBIH U NaTeHTHBIH 0030p
NPUMEHAIOIIUXCS TPadUIecKuX U rpaoaHaIMTHYECKUX W aHATIMTHYCCKHUX MCTO/0B
pacuera npoUIs HUCPBAYHOTO MHCTPYMEHTA, KOTOPbIC MOKa3aiu Ha OTCYTCTBHC
CTPOTOro pelieHus npsaMoit u 0OpaTHOH 3a/1au U1 HHCTPYMEHTA YCPBAUHOTO THIIA.

PaspaboraH TEXHOIOTMYECKMI MapuIpyT M3rOTOBJICHHMA IICCTEPHK MPUBO/A
NPOMEKYTOUHOTO BaJTa, B KOTOPOM OblIa 3aMEHEHA ONepallis 3y0OILIEBUHIOBAHNA HA
onepanmio  3y00TOUCHHs, TPOM3BE/ICH PacueT NPHUIYCKOB Ha  MEXaHHHUCCKYIO
00paboTKy, pacuer PeKUMOB PE3aHUs H TEXHUICCKOE HOPMUPOBAHHC.

Pazpaborana MeToaMKa peUIeHMs NPAMOH  3a1a4d  juld  MHCTpyMCHTa
UEPBSAYHOTO THIA B 001EM BHIC.

Pazpaborana MeTojMKa pelieHus OOPATHOM 3aladu st CHEHHAIBHOTO
MHCTPYMEHTA UEPBAYHOIO THIIA

[lpomssejen pacdeT IUIAHMPOBKH Y4acTKa JICTalu IUECTCpHs TpHBO/A
NIPOMEKYTOUHOr0  Bana. BpiOpaHo  COBPEMEHHOC 000pYyI0BAaHHE  POCCHHCKOTO
NIPOU3BOJICTBA.

PaccMOTPEHb! BOTPOCH OXPaHbl TPY/A, MMKPOKIMMAT PabOUero MoMeIneHus,

OCBCILICHHUE U 10KapHAA U 3HBKTI)O6€3OHE{CTHOCTB Ha yHacCTKE.
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