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IIpakTuyeckas padora Ne 1

«HpOGKTI/IpOBaHI/Ie H peain3anus pasMEpPHbIX cBsi3eH nmpoumecca u3rorToB-
JICHUA IleTa.]Ieﬁ B aBTOMAaTHYCCKOM IMPOU3BOACTBE)

1 IIpaBuiia TeXHUKHU 0€30MIACHOCTH

K o6bcnyxmBaHntw pabdboTb [JONYyCKaAB®KC A
MW NpoBepKY 3HaAaHWW nNpaBuUA TexHUKN 6es3
C N eqmiye M :

-3anpewaeTcda HaxoAMTCHd B 30HEeO0ABMUX

T bl

-peMOHT, cCcMas3kKka, uUYUMCTKa, Hanaaka p
0T C A ;

-pene pfaB/eHUWS BKUGBOKBEYX@LM®OTIOKH O €
pPpOBAaHO Ha JgaBNneHMUe 0,4 MNa;

-3anpewaeTca pabGoTaylloB amermCcnNnpaBHOM

2 Ileab padoThI
OcBoOoeHMeE MeTOoOndO0B pa3MepHOT O aHanma3
aBToOMAaTWNye oXKCOTVMB €1.p O U 3 B

3 IlepeyeHb MaTEepUAJIOB, MHHCTPYMEHTOB, 000PY10BaAHUS
3.1 MNpoewmwiiunEeo 6 -2 neP 4
3.2 Wt oKy BB LW

3.3 Haddopoxar

4 MeTtoauka nposeaeHus tc Q4 '

4.1 PasmepHble CBSI3M MpoleCcCa M3TrOTOBJICHHS JeTajiei
M3roToBNneHNMWe pfeTanenm MawWUH nNpexpe

T@OyeM@a@eckBO, KO/JTMWYECTBO U CPOKU U3T
3aTpaTtax. KauyuecTBO pageTanein Mawuw-onwu
poB: napamMeTpaMuMm CBOWCTB MaTepwuatros

MEepPHBLMMU nNnapamMeTpamMu (pas3 Mepb gMeTAPIEE I
wepoxoogaTtT ) .

B3anmMocBA3b pas3mMepoB U CBOWCTB pe

MaLWunH bl, Kak npasBwuno, pacyeToOM HBMUWHA
OpaHHBX CBOWUCTEB Jonyckwu pasmMmeipo0B

3a KOHCTpPYKUUM o0 yuyeMTodv B3bBOVPbBKHAHHDKI-E I O
HOCTEeW [JAOCTUXEHUA TOUYHOCTM pa3mepos

CTUXMUMONA TOYHOCTMW NONYyYyYeHWS pa3 Mepos
HIMa TbHbBIMMBEMIB.AT parT



NMpun aBTOMATMWYECKOM npouyuecce WU3T O

pa3 nnmyHBbBE pa3 MepHLble CBA3I N, HAOTODPPBE Mp

y
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CTAHOBOYHbLIE, OMNEepaHHwLOEH Hble, MexXonepalt
YCTAaHOBOUYHbBLIE pa3MepHbe CBSA3UNU exrennc:
KOl yCTAHOBKMW 3 aEGHUTAOB UMK TB MPUCNOCOOB;/
YCTaAaHOBOUYHbBIE P &3aMKe PrHPbAEB UCIBOS 3 VH, @ - B J1 U

Xe HMHne Ka4dyecCTB®E€HHBbIX nokKkasaTeneim mns3pmage
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BTOMAQTMWUYECKOrNIo TpPpaHCNOPTMUPOBAH WSt 3 ¢
0B.

NMcXxXoAaHBIMM MNWN 3 aMbKawWM MM 3 BEHbSAMI
Wenn ABNAODTAMbBEBODYKNTOHEHMA pacnorsioxXe
a3 3aroToOBKW WU UCNONHUTENbHbBX [MGBEDP:
bl X BO3MOXHO OCY UWe C TIBaHTObB KayB T O3Maar TOUTHOEBC

CoctTaBngwwmMmMm 3 BE€HbAMMU YCTaHOBOUYHDBGI
amepb BAMQTOpPpUMCNOCOOBNEeHNSA, KoOTOpble B
a3 MepHbLX ULenenWw No ob6buwemn Me TKQ LM Ke P&

YCTaHOBOYHbBLIE pa3MepHbe CBA3U aHanNc
BA3AM W pac aHiom TTbBBKa IOKEC.4 T O
OnepauyMmoHHBLE pa3MERWEBEe BCHSPOU E€BOBH
XAO0Oro pas3mMepa pgeTtanun npun wW3F/ourcos ne
XHOMNOT nNyemelk o lBamuieatowWmm UAU UNUCXOAOHBbI
nyyaembin pasmpeaepvpernaivnmpasmvmep. B 3al
3IMEPHON CBSAMU GBGBEHRAaBNAMBDI YT 6blITb
X HWH/BCCITK OM  CUCTEMbl: pasmMepb UHCTpPYyME
TAHOBOUYHbLIE pas3Mepb 3aroTeBBEU, WUHCTC[
LIMisOdziseo sydz' d3 atc QLT3 BE®BAZ KakK M3 BECTH:(
ACCTOAHNET N/IUXAPBOPOPUN3YIOWMN I MHO- 1 O X €
TPYMEHTa, npnmcnocobneHma OTHOCUTENDb
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OT onepaumnoHHDBLX pa3MepHbBX CBSs3el
onnyyaemwmble pas3mMepb pgeTanwu, HacCTpeeuH
IYy]MeHTa WM npucnocobneHwunsa, KoOTOoOpel€ He
mMAeckKkom noproToBKe npowmssBopgcTBaAa. Hac
bdPOM COOTBEeTCTBYKWNX cpepncTB UM 3apfa
XacH ponnkn. OnepayuunmoHHbBE padl@epRAREVEA.
OYyYA e HU e TpebyeMblXx ONepauUMWOHHBLIX pasm
oO3MuUuMUM aBTOMabBBAWLEED ICOWOpPpa@&T

MeXxonepauWoOHHBLIE pa3MepHbe cBA3U 06
eEeXHONOoOrmMyeckumMnm npouyecc WU3T OT O0BIVIGEPH U A
MOHHbBIE pas3mMepb AeTanenm, Cc pas3Merpammu
y . MeXonepaumoHHbBIE pa3MEpPpHbBLE CBOS3MU
aHMWg pas3mMepoB @mMm.3aroTOBKW [JO AerT



3aMblKawWNMN 3 BEe€HbAMU Mexonepas-moHH
T CA N pwunyacokour KHya 1o 6tpe pas3 Mepbl feRm-anwn,
HO HK/eyulalTCHd Kak onepayuwmoOHHEBIE pasmMe
TeEXHO&OMW MNpoyecca. CocTtaBnawwmmm 3
pa3MepemelX UABNAKTCA onepauLVMOHHbBE pas3N
onapMnax TexXHONOrMmM4yeckor osqp.ouecca, #"

OnepauyumMoHHbBIE N MexXonepauwoHHIse- pas

dzs iz@ig Yaudsd ©OL a3 ede’ di3d Mme W L W &3] .

4.2 AHAJIM3 YCTAHOBOYHBIX Pa3MePHBIX CBsi3€il MPH U3rOTOBJICHUU
aeraJjie

YCTaHOBOYHbBIE pa3mMepwBEergma pacre mndwm
aBToMaTMyYyecKONW ycTaHOBKE 3ar orT @BoOK |
neHMA Ha CNYTHWK, BagARawomumpenb, HA4YemK

MeToaunKa BbAB/IEeHMUA N pacyéTa TyWwCTal
X e YT O WU Npu CcOBOpPKe WEpPeBIENACBAYUT M
oT CeHbl K COOPOYHBIM. PasHunua ce@ecToOoM
p o NPpW yCOTaOHBOOBKK eM Nn3 anrs genuvnm B pasnu
M O T O6bITb, Kak npasBwuno, 3HaAaUYNTEeNbHO
no oMYy MX NIT&T Y e BOvOeeCcCTnee UC T e M Cyb-0p K &
e BNnsaerTcCs O6bIMHO OAWH pas, ecnun t
c6 Kn. YcTaHOBKa Xe OAHUX N Tex-xe
e BNATHLC S MHOT OKpaTHOBIB aITTb0. T a K Xe
eNb BBIABMEeH acyYéTa pa3MepHbIX CB4AS3
YyTaHOBKEe U3 genninm, 3arpyskuniowmaBbilipys3KWMu
1) ob6becneuynTb paboTocnocobBHOCTbL asB
ebyeMOr o BpemMeHM sKkcnnyartauymm - B )
B wBUWX Ha CcTabuMmnbHOCTb COCTaBNad-oLWm »
n;

2) BbOpaTb MeTOAbL MU cpepgcTBa €-BTON
bOyemMble pa3MepHbe cBA3UK, cdhopmMynwpoBa
CTUW aBTOMATMUUYECKUX YCTPOMNCTB, BEFANUSI3Y
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Yoeda
PncyhH-ABTOMaATMNW3NPOBAHHDbBNMT/RXKHO NOT nyec

3)BbOpaTb MeTOAbl MU CNOCOObL paad-mepH
ro, onmpasacb Ha pacuyéT pa3MepHbLX-CBSH:
CNyXunBaHOpm nak MPK N, Chm@mMycTmMipoBea T BT pa
BHEeWHWX BO34aiDCTTeB LM CITEW bip

Janee paccMOTpWMUM aHannmsi3 U pBOWET [
M3 HEero TexXHuYeckKkuneppruweHnmsas Ha ABYX T

Pa3mMepHbe CcBA3UMW NpUM aBTOMaATMyYeCKOIM
Ha pHMey 1 alHOK@BOOT M3 MPOBAHHLBIN TexHon
(PTK) . OH copepXxXurt TOKaAapPHDBNA CT aMHOK
pywownm cTton 3, nogawwnmim 3aroToBonu 4
TOM M ycTaHOBKW B WNMWHAeNnNb CcTaHmka 1
Ha K.omMme CMeHb 3aroToBOK pob6boT MOXeT
B peBEOUBEONNOBKE CTaHKa M3 Mar a3 nHa

PaccmMoTpum pa3MepHbe cCBA3MN, BO3HMU
YCT aHOBK € 3aroToBKMW KOPOTKOro B@®Aa B
HOro CcTaHKKRY YZTMT@HO®BKKMU B NaTPOH U Ct
po6bomylpk 2 , a)

Pob6oT 6epéT 3aroToBKY 3axBaToM K3
B paboyew 30HY CcTaHKa Tak, UTOOGbBI- OCb
bIX Ky/ladykKoB MnNaTpoHa, BHY3IBTEGMTPOHB UI

—

nogaéTcs KoOMaHAga HeaHa3.aXWUM KysaudykoB Né

M3 pucCYBHBKMAA HOZ2, 4YTO BBOJA 3aroTOBKM
naTpoHa BO3MOXEH,p ecnmu OTKNOHEHMUE
3aroToOBKMU OTHOCUR@BIbR&T P O Ha WH € [0A PKeyB/

uer o 3H2LIeHI/IF|DI-d)|_D’—M,QI)GMET]D/Z)B.(CKpbaT-bIX |

TpodagnameTp ycTaHaB nAuvoBaBKM@MW B NaTpoH
Ecnm B MOMEHT YCANaAaHOBKW pa3mMewo I

AONYyCTUMOT O 3 BAXeHUA, 3aBBEPA pobBOTa



Aenda 3arotToBKa TopuyuoM ynpeTcd ecBafqaart
ycTaHOBKAaAa 3arowmoBKa. 6yageT HeBO

CnepoBaTennibHO, o6ecneL|eH|/|E TpebyewM
BMUEM BO3MOXHOCTMW aBTOMAT MBIaEIP BB NN Yy CTat

JonycTunmoe D3pHhancaiBlae T 4 mcxomsa us
Dndno npuBepéHHON dGopmMyne. N3 3 T00-1 c
NnycTMmMoe ODM&ADHOHMUNeE ocbrcoHpooceT N, 0 3KBoO@ A €T
CTW 3ar oTOBKYW [BOH.ACKPBbTbN n

I .
1:-,-,:I Y | m i 1,
1 AT

=y
— 1S 1
~ 11 i |
: A } ' o
< e < g =
“ ~T.7
& &
1 r
< Fan '_I 1
=)
£

PncyHGxefda pas3MepHbLIX CBSA3eil NpwKaaBT O N

MockKoNbKY AnNA 6O0NbWMHCTBA NaTPOHOB
KpenneHuWs 3aroTOBKUW/TAMADE3 MO X@dCcl6pH bl

HO 60nbWwWUNM, TO, Kak npaswuno, He CBO3H
KpbTMA KynadykKkoB nNo pgunamMeTpy, HamopumMme |
TOBKW, ToOrpga nNpefeaHEBN@EOOYCTDMOAOC
N Max = atyleOH eM .M CXH AHOT O 3BeHa CPu *

HOCTbL B 3TOM chnydJdamge wo KH ox BlnnwmM.aTBT (



UYTO XenarTe/np=HOo,, uYHToo 6D NMfy cTMMOE OTKIMNOH
Ha pa3mMep [ysvap @mBarHBO ®WM.

OpHaAaKoO nNnpoBeeylEHaHOrHAspaBbiaB/IeHBA [0
HUMR OT COOCHOCTW He p[foOCTAaAaTO4YHO. Pacc
obceeynNTb BBOAO 3aroTOBKW BHYTPb Kynau
He 4OCT a TCoo B ibleaM .y

Mpeagpctasnm cebe, KakK N o Wmeé Tp asaaeK4Ypmnerr
HOM OTKNOHEHWUU OT COOCHOCTMU. Kynaudku
HaMAMN OTKNOHEHMWA OT COOCHOCTMU OBYyAYyT (
B OBIOEe TMNONOXEeHUue. 3arotToBkKka Xe nokKka e

CnepgoBaTe/lbHO B On3egmgakyHey T3 acrvo/rbd BMKpMM O T P
Cuna MOXe Bl eserkba om@ Gop My ne:
P j¥

F,D,je-)KeCTK&CTb cHTarcouboapPO®OT

Mpun XecTKOopfE= uns50oplo 6ebffyema @8 OT K /1O HDEH U 4
cTu, o rr = r-1 mMax=10 MM cwuna, mencrtT
60T, OTBEAKY WU Kynaudukun PRarTpodi®®d0 ddHoc ExeIMS
cCuMny MOT/Iu co3pgaTb-HMYO/YaAbK N0 OMAaBTAPraeHla H C
OCb: NnaorTTp OWA N PD®Br oT OBK a. MoaToOoMYy, 0
aAaXHbM ycnoBuemMm onpegeneHuma npemenbH:
CHOCTWN ABNdAdeTCcCHa OrpaHmyeHwuwe cuvens- P
MOIO KOHKDOBAMMMNY §TAHOBKMU: MO4enblto
PYHOCTbLI 3 aaveTPBKMKM, POD&PTAa. JonycTuwm
pumMepe ANgd YyCcCTaHOBKW Banumka aAunaédmeTp:
oaunmMO, 4yTO06b P<100TKH,O HTEHIMAEA OLTO MCYOCOTCHN

X O3 ®m® 0 W 3

/
FA Mja=X00B00R®E M M.

B AaHHOM cfnyyae BTOpPOEe YypEB/DAOBOWE T3aHKa
MAma X < A wmMax.

Janee Heob6XoAMMO NOCTPOUTDHL pay-mepH
HOK 2, a. PasmMepHasa ueed [THAn#HcHFdEaeTcC:

—Is—Te—-1T7, r~-® TK1TOHEeHMWe OT COOCHOCTAK Te
roTOBK W, ycTaHaB/iunBaemMohnw B nNnaTpa@H, n
rOTOBKMW B 3 A-XOBT&KT/IE0 HeGHMEeT ao;T [cooCcE@o0CTM

TOBKW B CXB aorep, e UBHbD3CBTabHIH OyeC TMA H O B K My 3 ar
MW NOTrpewHOCTHbI LUeHTPpHEp§B a,H 4-A0 accxcBTaoTsHaH Ul
OT OCKM 3axBaTa poboTa AgO0 6as3bl OBYETa
MeweHuMWe 3axBaTa poboTa NOoO nNpor paevmme .
Hne pas3mMepa nNoO3INUNOHWPEACETHMAH MNEaOEa TOA
pa3MepoB 4O OCHOBHOW 6aa3 bl po6boma on
TeNnNbHO €-TpaaHcKcar;0 A H ule Me Xy Ce—PRICEMOMU



€ 0T O0OCW WNUVHKHEBIHKO L T@a3g:ko roamwka H i E
OCHOCTKAOB KnyaTapuoHa NO OTHOWEeHWNWw K O
[PEWHOCTbLbIW LEHTPUPOB7AM NMO IK[YEIHMAIK-OBb H
BkmMp aHa Ha wnawHHzdre alb T
PasmMepHasa uenb [ XapakTepusywrTe CBA
OHEeHMA OT COOCHOCTMWU. OdTa CcBA3b MOX
eMsad ypaBHEHMWAMWU: YypaBHeHUEM pazmMepl
LONYCKOB O9TUWUKIE PAGOEPRPOBCT KYWHWTOPMETO
YWHOCTW, YypaBHeHUNUEM ePpPE8ALHUX OTKITOHELF
MpwanahkKke (cwm. pmcyymmm 2n) p oprapzamvempn prl
060 man maolT Tak, YT O06b T 6blNO0O B nNpe
npu Hanapgke MCHOﬂbSyeTCﬂ MeTmaa pe
EecCKOWN 3BBpPpyRXIE feTaNn®MaHEBDO6X MaENBQ e
oO3aMecisae MO
Mpun paboTtTe PTK peVWcTBUTAENTbHOE 3Hawu
B OCHOBHOM BChnepgcTBWUE NOTrpewHoOCTEen
fehopmauynin, norpewHoOocCTemW ycTaHOBKMU 3al
Orfr pewHEMUMMP OB aHMA 3alrpy304HbLX pob6BOTO
5 MM ©“ O60Nb0DKea,p H OWIMW HCOTEA/HBK arT, HamnpwuMe
rpese nepe,quaaij(ﬁcaEﬁkﬁ. HAp R Opa@oTte O
PTUKAaNbHOW NNOCKOCTMW bH@W OH aOv4.0 ,MM2 K nee
e60|3aH|/|5-| K THOKHBOGTMapeOMT&Z Ayyae np
60 cnepgyeTtT MUCNO/Ab 3 0BpaoTBba HM AT QtY HLO; C T+
0
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,01 MM, ecnAaunm yyecTb UTO, C yBenwu
nMmymBaeTcsd U CT ®WNMGEC TIbT Up oB6oONTPao?C bIO TN
b, MnNpopEBIAsaapasme.

Mpn aBTOMaTumuyueckoin paboTe PTK Heo
KaK Ayl 3aroToBKY pobGoOoT ycTaHaB/iumBanan B

C<< + T A ®W®mIT O3
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per WMPOBKMW, MNO3TOMY COOCHOCTbL [A H Y XH
B3aMmmMo3amMeHAEeMOCTMN. NMpn NONHON B-3AUM
Wwer o 3BeHa [JONXeH O6bTb paBeH cCcyw-Me
Wn X :

TA=+ T AT 3+ 5 T+ 7,

roe-l;Foonyckn paR3IMepoBERrd KOMaGBE&TCTB

Jonyced ocawm frcEs€,aB3 e TA = 0, 4

PaccMoTpumM p[JgonycKW cocCcTaBngawowmx
yKas3aH Ha 4YyepTexe 3arotoBKMU, KoOTOpyYy
Ana HeoHmmabamMM&k OBKNW, AONYCK MOXeT np
3 BeHa. Jdompe e noAareprecusiH ONC T b 1O yCcTaaoBK
XBaTe pob6boTa MU NOrpewHaa8T b ULEHTpPUPO

CnepgpoBaTtTenibHO, npwu MPWUHSAT bIX aonyec
yenoBunusa ANns aBToMaTMW4yeCcKBII.ycTaHOBKMW 3
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Bo3 MOXHO HeCKONbKO nyTtem peBeHWNSs
nepBbLIX, MOXHO COKpaTWTb A[ONYCKW pasnm
STOroYmeHpan EipmMMeHunNTb 6GOTee TOYHbBIN 3 ax
LeEHTpPUpPOBAHMUSA,; IBCMDEIBBIOBaTBPD AP@TBH H bl €
YyYMEHbWEHNA NOTpPEeWwWHOCTMUeTYy CramHm®/Kaur;-a TPLO |
LEeNbHOM OCHOBAHMWM, a HenocpepcT®BEeHHDO
ynrT AVNaHUXO H epm@i@@paTyp nNpunm 3aKcnnanyarta
YyYMEHbBWNTbL COCTCRBBA®WME [ony

BeBTOpGLX, MOXHO pacwumpuTtb pJ[JonycKs 3
dbopmynbe (1), M3 KOTOPOMNW 6GBBNO NONYyYeH
pacpeHne ponycka npu TOWh Xe A[ONYCTUMC
CHUXEHNEM HKETEK/OCHWMA 33 aroT0BKKN B 3 axil
Hanbonee ypagobeH W N O XTAMY 3MOXGEIFPTYBK U bl €
OpHaAaKO 4Ype3sMepHO yMeHbWaTb XecCTKB-CTHb

H
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H

Ke mM3Ipgennmmw pas3nNnumyHoOoM Maccb O6ypaeBn- 607
HMA oOCKMW 3aroToOoOBKMWM B 3axBaTe N0 BbLCOT
TOYHOCT b 8H UTPOBIALEM M M, MOXHO onpepennmtTeb
pecesdawAAapasmMe pdao pfvmywNeoyi , wiopenonsa paccesd
cocTaBngawwunux wWB2H2e4 yMMNDYyCaepoBayr-enbH
eTcAa ob6bec meaimerbOo eMaxMe wWleHmMe 3 ar ot oBK WU

I TOK®CTKOCTeHUNAK pEOMIXHA OblTnaxke P66 AMA e
=100/1,2= 83,3 H/ mm.

Mpumjem 80 H/ mm. Mpwn 3afjaHHbBX axecT
YEeHMWNW CcCMeuweHMsa MOXHO CKOHCTpyumupaBarThb
X BarTar a.ob

B-rTpeTbwux, MOXXHO W C ICO NabB3TOOBMAATTLY Y e &K @

paBneHNSH. MpM 3TOM MOTyT U3IMEPNTbLC

m cBSA3N, mMaImMmeHutTtca MAOT 3 amMbKa@her o

H@ceT™M OG6yaeT McCcNoONMb30OBaTbCsda aBToOMarT VK
MNaEa@KWEOM B [Uae3Iwme pHWOAXKEeT ObITb pasmMep
XxXBaTa poborTa, KoHbDYW.ei ynpaBnsertTcsa C
PoGm®e& 006 X O0ACMHVBOCTTENXTHHN Y B |C & MMM ETVE X H U Y € C K U
HT e NEMKCTNOOMT b 3 0SBBaMH naemsa N md & y 4 e H® Gegma X
MIAY N P a B M@ H IO SK e3HaNXeBva/y AT a, M bHEY XX 8 A C T aeMaa
T X B HYOIT 0a B J/peoedrosam

OpHakKo Takon po6boT O6yapeT CcTOWUTbL H
NAMEH A e Mbll 3 ar py3 o0o4YHBbN po6orT, n np
THUKWU BpAag nwu oypaer KOHKYpPRBHEAEPYC
KW paccMaTpuBaeMHKRO TOKapHOTO cCTa

Ansa 3TO0Oro gocTaTO4YHO nopgcymrtTaTtb CP
OCHalWweHNH po6oTa TEXHMUWYECKUM 3 MeHUEI!
LY B CTIOMMOTTMAKTYaAdbHOIo MU O06bIYHOT O 3
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éke noHapob6MTCcCda MCNONb30OBAaATb WaH-TeEN/S
3ayumm ycTaHOBKW 3aroToBOK, TO0,a-4YTO:H
A0 KT Yy mMHalw pMaumMmnm Takoro poboTa,-K ¢
MW NO3UWLULUOHMPOBAHUNA, He O OXa3qwWeaevmH bBebl Aa
N eBaOU3EM OHKH O H MU pa3paboTarthb, HU Bt
chna MMeWnNxXxcs,BaWNb SR POP PEAMMY P
Takum obpasowm, npwu aBToOMaa+#3al
3 BO3HMWEKaAaIWUMyXxe MBO M BITOORETENE3E QR I e il.
PaccMoTpeHHaHd 3afgavya aBToOM@QT MYe
M B naTpoH aHanor MYyHa MHOT UM
npumep, npwu ycTaHOBKEe Banae-BO
o W yCTaHOBHCE pymexyrige r @ Mun MHAennb
ra3 unHa m T.04. Pa3MepH®BE aHanumst
aHKa paccMOTPpE€eH bl SEMHOIBE HOHCOM, 3Tad Jobr
3MOXeH U nepekoc ocen. Boo6uwe- Xxe
N ® APpYroniw B NpocCcTpaHCTBE Xapae-Tepy
nepeMewWwWeHNAMN U Tpewms noBmeporT
3 a KaXgor o n 3 wecTaTpoORARAMPRP
Nnb .
PacCcCMOTPEHHbBLIAN N pwunMega endoy3kBUOWIES € T B bCBRI0E
BTOMa €ECKOW ycTaHOBKE 3aroToOBKW
becne CooOTBEeTCTBYWNE pa33 MeEOpPHELIE
atTunye ycTaHOBKa wunu C 60ppKa He
bIX C B H ee MMEER/HIHSDE TH aH &KMMMHEMH Hble pas3Mm
napennas, e . H a BO3MOXHOCTIHKMN AaBTON
Mpu aBToOMaAaTMUu3IauUMUWNU NPOU3BOALCTBY-HHBbIX
6GO0KO M3YyuYMTb CY LWHVOCITOb MapBoTUOEMCACTaM, 3 UBP- Y €Y a
ANWMO BbLSABUTbL WU paccuyumuTaTb pas3METPWHbHE
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ume cpeagcTBa peanuvszauunm poa 3 Mept
B OTBCE ;

ona pacyeTa pa3MepHbLX cBA3eir npwu
aBTOM&XmOWMUeycCTaHOBKEe 3aroToOBKMW, n3npenv
ClpPyMrea Ha CTAaHOK, B KacceTy, Maras3MWuH
CTblKOBEKE THTbpXa HCMe/pc T B MO XHO Nonb3O0B
pa3MepHOro aHanusa aBToOO®MATRAYECKOTNIO C

Pas3mMepHbe CcBA3UW NpPU CTbKOBKE €-paHC
CKMNe TpaHCNOPTHLE TeNnexXKunW € WUHAOYKTMUB
Apyrom cuctTeMOW ynpaBNeHUSA UNUCNOPb3YI
TUPOBaAaHMWA 3aroToOBOK Ha CcnhHyTHMKAaQAM, UHKHS
CTPp Y M @vHuT.

Ha pucyHkKe 3 noKa3aHO TMNOJ/IO0XeHwWne T
TEeNbHO NPUMWEMHOTIO HakonwmTtena 4 B BMOMEL!

T R



KoWw 2 ¢ TenexKkwm 3 Ha HakKkonuTtenb 4. (
ponmkax 5 KOHBEIWeopan KTue JIVEOX Kyut  3B.p alFaur b|c
ratTenem, npuM 3TOM CNYTHMUK 1 nNnepemeula
Nne Xk a oTarGAH 0B K 01O cTaHuunmu, BKNnwyaerTc
CNYyTHMWMK 1 nepemewaeTcHd K npuvnemea oMy BH
BeEPXHEN Y@AERT@MH yrawen xe, Kak Ha Tene
KOTOpPOMY CNYTHWUK TnNepemMewaeTcsd Ha&-HakK
WweHwuwe CNYTHUKAKONUNEREKK ObIM® 1B O3 MOXHEb
npexpape BCer o, UTOObLB KOHBeWepb T@EAEXK
HOWPOBHE, T. e. WTae OQ1TM HMXKJ/DaB.O 1 B blIC

B cooTBEeTCTBUM C MeTOAUKOWN nares pa.

MOIFro npouecca npexpage BCero Heobrxeaguwm
MEeEpHONW uULenwn, KoOTOpoOe AONXHO OO0 ekcal.e4y ne_e
Mpun NepemeaMemmmH a [JOoONycKaeTcsda HEKOT
KA . JonycTtTunmoe 3HayvyeHune XA onpapaye-n4ae
buer o yctTponMmcTBa U «kRKaAaMBATHOM HEeQAP BT IY O
YUem 60nbwe S3TOT AgunamerTp, TeMmM €-01b L

penajg,oTMPWMK CNYTHWUK MOXeT nepeMe<TUT
MOe 3HauyueHue XA onpepensetTcsa HedTONb

PMUMEHTOM TpPpEeHUSd. MycTb B K OTHaKHPOEBT/IHEOHNMC
yTo XA = 0 = 10 MwMm.
f 2
K# I
Al 7
- |
X P %
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PucyHndike pRrpys3ka cnyTHHWMK & egl eTKKaH C N ¢
B cooTBEeTCTBUM C MeTOAWUKOWN Aams pa

MOro npouyecca, npexnpe BCeEer o, He 6 xo0n4
MEpPHOW ULenNun, KOTOPOe [ONXHO OO aeakcal.e Uy U E

Mpun neeuwpeeHMM M CcNYyTHUKaAa pgonyckaeTcsa H
KA . JonycTtTunumoe 3 HauveHue XA onpapgye-nsdae
wer o ycrtTpomcrtBa N KW aBieITHO® MH #@KEgP.B O Y
Uem 60nbwe 3TO0OT AunamerTp, Tem OenAaplue
NnPpMW KOTOPOM CNYTHMUK MOXeT nepmeimecTWu

3HayeHune XA onpepensaeTtTcsa He Tdpwmsukmo- 4



EHTOM TpeHU4d. MycTb B KOHK@ETBHICEM OC JHY
XA= 0 £ 10 wMmMm.

QT 0 O3HavaerT , UYWITOd Y [@ O JHBKXID A E JT & X KB Vbl
mnm HMxe Ha 10 MM poONMKOB HaKoNnwrend
HUSAMMU. CTbKOBOYHBIN paszmep XA aspaerTcs:s

eMocCcTWN NpwW TRERajgadye cny
Janee Heob6XxXoaAMMO NOCTPOUTbL paamMepH
mMe BLCOT AB/NAEeTCA 3aMbkaKDMai> B P U ¢

CTaH4HBIC T 2K2F®eBI/RKKRMC A COCT ammea ouwn
CTbIKOBK a AONXHaAa ob6ecneynmBaTbC-Npwu
NMOPTHOI cuMmcrtTemMb K nwbéomy HaKkanidseamto
obceRevyeHa B paMKax paccMaTpuBaeMoMn rr
TEReK W waekio.nunrt

Mpun obecnevyeHuunm XA mMeToagom TIB pgonH
y COB U A :

KA = —XK2

TA = T2 + T2 + T1
Aox=/\ 02 /\o1 )

BaToOl cuCTeMe MN-eyppBaoBeH eyHpPVaeB HpeaH3ni®e p H O
MUHaNbHbBX 3HavYeHNdax. HoOMMHaAnNbHOE -3 Ha'!
HoO, Kl = K2 T . e . HOMMWHANbHLE €3 Hau
NeXKun [JONXHbB O6bITHb OoVWHAKOBDL. Bizoagia |
npun aBToOMaTM3ayuuwu 3arpy3KM,A6e:«Dpa3n|
opaouHarTa cepegnHb nonsd ,qonyCKﬁ
JonNycCcTMUWUMble OT KYH®IH € H ITA e.cummme 0OQAM = |
TpeTbe ypaBHeHMNe CI/ICVI'AMI:IA(Q:D Bfipas
€ ypaBHeHWEe CUCTEMHB (2) NMOKA a3 blB &
onunTtens Tl U BbLCOTY Tenexkwun b2 H €
ower o 3BeHa TA = 20 MM. (XA = 0 £
3NNYHbe Tclowe TTaZH U,a Hanpumep T1 = T2
nerye obecneyunTtb uyuem T2, Yy U TELIB a 4
X, a HakonNuTenNbkHPgCTaHOB/NEH HeNnopAgBMWM
MosaToOMy C Y4YéTOM TpyagHOCTEWN pbe-anus
paemM peweHund?2 = T4 wmmM6 Wor pga C Yyu
MMMETPUITKHOCTH MH N OTHOCUTENbHO HOMMWH
nepy~_rt 3 yialhTrc® oKoHOATenbwoaope
3 MmmMm unu X2 = 1000 = 7 MM—- 3TO0 3Hauwu
Ha K O enveTi B IFMNMC ponxHa O6bTb HEe MeHee
BbicOTa nNwbonw M3 Tenexexenaagehok®iBz mMM.X 0 [

MHOrIroO3Ha4YHOCTb BO3MOXHBbBX COUYeEe-aHMdii
TBOpAawwnx ycnosutw T1 +T2 = 20T ovawm K UH €
pac4yérTa, 3TO OO6beKTMBHAZAd 3aKOHOW-epPHDO
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wa s MHOXECTBO BO3MOXHbBLIX NyTeiln preweH.l
HOWEeHNE MOXeT OblTb JKOTRGMBNESEHION M € X & &1\
MMOCTMW peanusaayuumm U 3KCAaTBRWaTaUUNM TPp&
Tak, Hanpumep, ycTaHaBnauBas A[AONYyCK
o6oAabl KONEC TenexkKkum nNo Mepe I3KCOAyar
MY NPV MIKIEO MH A OFIBYCOTY TeNexXKu npumpgétTc
AN BOCCTaHoOBNemwWMeIDa@ OXXCTMUMOTIoO pa
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PncyH@Bmmaod B N aaeHek yHan etpeag nepepgadyenm c

YcnoBwusd pacyéTtTa MOXHO ®@WMEeKHBODODHEHEE e
yyecTb ynpyryw aedopMauuniow TenexkKkunw no
aetTanenm n pgob6GaBOUYHOEe nN@me NEPEBOBHKILSA T
netaneim pas3NMYHON MaccCbl. Takunmw 06
HEO 6 X OAMMAaAa B3aMMHaAasa YBHIWMacpaIaeIploB OF|
aBToMaTuMmyeckasa norpyska WU BbTIpyMka H
KanbHbBM pa3Mepanis OHbBKHILI DalFMe [Ybl VB- [ BY
HaTHBX HWHKpPpaBI/EeH

Ha puwcyHKe 4 nokKkas3aH Bug B nN/aMm-He H

HYHO CTaHUWKW pPONbraHroBOro HakonutTens
aBToMaTMmyeckas nepejgadya cnyTHMUKAaa C
YyTOObB Tenexka OCTaHOBMWNaAacCb HaNmpoOTMUB
OTHOGMO EMO3NULUNOHMPOBAHMA, ecnNun nNpu nec
bynet obecneyeH Tpebyembin pas3amepm-3A4A,
HuKa ©OpmemoMHAaA. ToOYHaAa$a MOOOKearH OOBCKyalll eTCET /Bl
C nomMouwbw dGoTogaTyMKa (o0) ycTaHOB/N

cBywwero C¢c ucrt-cweHmxwmgacmw e(T@) .
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TYPOWOOASOSHYODd- 0w

ZsS0ow

TOYUHOCTb NO3ULMWOHMUPOBAaAHUNUA TeNne-XKWMU
MW : Maccomn, CKOpPOCTbK NOAbBOMIRKO TO
3HOW CcUCTEeMb U [APYTMMU Napame mpammu
OHBHWOSB 34 aBTOMATUYECKOMN TenexkKm «3
JoCcTaTO4YHO N TaKOW ToyvyHOCE#N A
?

Kakad TOYHOCTbL nosvawmwmwanpkaane ap as
KOW TOUYUHOCTbLIK Heob6XoO[WMO BbIgEpPXUBaAa
nagpkKke M 3KcnnyaTtauumum TpaHCNOPTHOIMW

XH@Y®MNT b, npoBeas pa3MepHbLW aHanuns
3 Hero HEeBO3MO¥We®JVMYOt HDBWHOCTb pa
MNOHEHTOB CUCTeMb U OCylWecTBUTab B bl
sayuumun, uULeneHanpasBoremwmwo BecCcTW Hanapmgk
Ha cocTtTaBneHHonWw cxeme (CM. PUCYHOF
Mepa -WpETKWOILHNE OTUNC THUHMHMETTPWM C
epeai npnmemHoOW cTaHuumu. QHOane-e3d.ocBp
n LeOoOMKN@HeHMWE OT COOCHOCTMU UNKHMME™
bHO OCWW CUMMETPUU KOHBeWnepa a-ex
eEHNA CnYyTeHMWKKexpaeaRZ2ro eHMe OT OMMWH CMUI
06K @ACTPYKTUBHLBW p-ad@KWEOPH ETHEWIEE XOKTU C OF
TeneXkun wumu CJ Ha NPUEMHOWN cCcTamwiuyunun,
HUWPOBAaAaHNA TeexXkKiu, BK /Y atlWweiw-mnor |
Tpbe 3By IbTaTe UHEPUWMUOHHOCTMU C pm-6aTthb
HHOCT 1 ecxakmaopi@ dTC TOsSHME OT UCTOUYHMUKaA
Hu WK 0O OCWU ChKOMETPWK BHBHDIANN @@ma

OAHBLIA AgoOonNnycak coebBR2pcTnmaéwbpi wrub bBo
O COOTBEeTCTBEHHO KOHBeWepa cTaHUWNV
nnmyeHunma bl orpaHMyeHO B CBA3WM-C H
aHunaA cnypymmn Kk a (HgaH oCc TMa3 B O-JIVTC X EAB WY T [
cTaHUMN AMON30 WILH M@LEEWEBYH D @ 1 C T B O KOTC
éMa cnyTHMUKa obecnevysmeer o TOoO4YHOE
4.3 IlocaenoBaTeJbHOCTH BBINOJHEHHUS PA0OTHI

4. 3.1 N3yuymTtTb Teopuniw pasmMepHOeo aH
nem B aBTOMBITAMBE®CKOM NpPoOu3B

4. 3.2 lMNonyuyunssoevsagpavnpyEay. npenopja
4. 3.3 BbnONMHUTBL 3ajgaHne N 0QOP-MUT L
Huemm A.
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Bonpocb [ Mse JTEAHIOIC TMO AT OT OB K U

1 MapameTpb OTBWC KOBERATHALEES] . K a Y e C

2 Peannsayumga B3auMmMoCcBA3ell apaB MeDp
3 Y CT aH O PHOBHEH bICEB Sp3alB.M €



Onepauywose bieB PRIB ME
Maeukwailepble pa3 MepHble CBSA3MN.
TexHONNOrnyewBwmmMme pas3 MepHbLE CB
MeToAuMKA BbABMNEHNWA N pamse#Ta y
Llenb BbABNEHWA N pacBEOIEHaAPIAYS ME K
ycTaHoO®Ikdal .neT

9 YcnoBwuasa onpepgeneHnsd npeagenbHO i
C O0OO00C HWN.

10BO3MOXHOCTHN MaTObMaKBRH@AGK PRG MEDPH bIX

l11Pa3paboTKka HeobGXOoOAWUMbBX YCNnoBWWN A,
3aroTtTo0BK U.

12Pa3 MepB®SIEN NPU CTHLKOBHW®O®ATEBHCNOOPT

co~NO O~



IIpakTuyeckas padora Ne 2
«MexonepanMOHHbIE pa3MepHbIe CBA3M

Ooamaini3 MexXonepauMWOHHbLIX paeMepH
obpaboTKe 3arotToBOK Ha CTaHKax.

3 IlepeyeHb MaTepPUAJIOB, HHCTPYMEHTOB, 000pPy10BaHUS

He npeagycMoTpeHO

4 MeToauka nposeaeHuss padoTbl

MeXonepauMoOHHBMM pPpa3 MepPHbLMWU €-BA3AM
CKueveppaH ble CcBSA3 N, MNposaBNnswwmecsa BO B3
pa3MepoB JAEMELTPEO/BN 3B TP OBX UC HAL PAB IM3IHO
petanun. TlpocTamoneHoMe R@aB®M@RPHON CBSA3bI
pa3mepoB 3dar omeprmumdHHOr o pas3mvMema agerT
paboToky3amHaa Ha pwuc. 1.

L

2 Ileab padoThI
Oc B
CKOMWU

|

PuncyH-&mBA3b pasmMepoB 3anbTmmgkéAa N1, I
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Pucy H-cCkx eM a
roTemmeTanu

B pe3ynbTarte

Hadesue

npeo6pa3OBaH|/|ﬂ

06pa6boTKM

pa3BBepoOoB

3arotToBK M,

Ny ZKKOT Opbli B faHHOM cnydyae aBnsemcsa
N, CB A3 b 0 MCpsae ayepsiasiseH € H U
Z=N1- ",

PaccmMoTpum 601ee CNAOXHbBNAN CcNAydaar me:
3en. Hlge@G»oaAMMO U3ITOTOBWUTbL ABYXCTYyne:t
obpabaTtTbhBaeTCcd Ha TOKapHOM CTaHWe 3a
3 a X gOHoaK/!.

Bce TopuyuoBble MAOBBXMHONCPIMHY3MaEIP 0B aH bl
MpuMnyckunM NoOKasaHb C ABOWHOMNHMWAESK,C Al
CHMMaentocBaeopcx ¥ Ne 2 Ha onepauyumunm Ne 3. K
onMcaHHOW cxeMe ABAAeTCSHA 3 aMbKaeiun m
NOrmMyeckKkoun emarzMmepHOM U

Z'1l =bbZ'3’B1—A2b62.
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PI/IcyHOK Cx e M pa3MepHOT O aHaams3
npouLuecocaBne lHNA BaJ/lMnKa
,ﬂ,]’lﬂ TOTrI O, YT OO bl COCTaBWUT®Db YypaBHEHMWU

paspMex CcBSA3eNn npepgcTtTaoEmTbB. Ba WA GEIEK
Ha 39To0WMW cXeMe HaBepXxXy Bbu4epIgeawad Ccarl
Bep HMW 3aroTOBKW HYyMepywT chnesBa HanNnpe
K oMmepy nNOBepXHOCTW pfob6GaBNAWT HY”NN. I
oObo3HaAavYyawT CDYHEBAMUUNPOBOALAT BEPTUX-anu.
TBKAa" HaHOCAT pas3mMepb 3KaOITOOTPOLEBEK, 1 A Kia K
MNMe Wy 1eBble MHAOEeKCHb,MTPWNHBTLOT € X HYOKC A 3bbl BK3
3 OTOBKWU.

U mMdzs t6OL d3j tetse H Bz dzgis, BY Jsd3 wWPmdets da
COdz dzf "rHakzdomefH?H O W CcxXxemMe TpPU NOBEPMX-HOCT

MNW. HMXe 30HB C pas3mMepamMm 3aroTOBKMWU C
NPACXOAUT U3IMEHEeHWNe NPOAONbHBLX pasmMep
opayuuun ABeE.

Ha nepBoWwin om@pa@aTtbBalwT MNOBEPRHOCT
3ynbTatTe 4Y4yero noBepxHOCTb 10 wncuyyesac
HoBagd nNnoBepxHoOCTbL 11. McuesHoOBennme n
KOM, a nNosB/eHME HOBOW noBepxHoOow-TnM 1
Konas3pPbolB BepTUKANbHOW NWUHWUWU B [acH-HO M



TOPbIN O0O6GAHIZHMMHWLMHY CK C€C NepBOMN MNOB@APXHO
LMMm cTaBAaAT pPaAgoOM. Janee npocTam®oRraAT
BepxHocTMn 11 pO TEXHOMNOT MYeC KOO ecbna 3 bl
pauumn ToOpey 8T sMyr OCTTOBBKMT.C A1 Mexay nNOoB
pa3mMep b1l.

AHanor MmyHo Ha BTOpPOK on&%pZPBN NO -CTH N N
BepxHocTenn 20 wmu 30 3aroToBKMU. Mpwn 3T
noBepxXxXHoOoCTNM 21 N cIByewmexa NOBEPREDBETE
NMO3TOMY KPEeCTMUKMU CTaBbBsaT—H{aa HIOMBHLUXD %N OCBIE
CTAX Ha nNuMuHMAax cnesBa. Ha BTOpon 6@aB &P &
B-mexagy noBepdXpabGOFBMMUHBIMMU 3a OAWUH- YyCT
YUeHMNE MNMPXApaszMepomBaXxaHOVBBRIEN CA, O-NTOST
cnegpHem BTOpPpOW onepauumunm wnpeTtT nome C
XeHUNSpPRMIBNEN cTaBATCSHA pa3amMepb uu3Igenmnsd

Mfocne nNOCTPOEHMUA CXeMbl NpPpopao Ne-H bliX
HUNSE XHONOTNI MYHEeCKUNUX pas3MepHbX uUuenewn Aan4
3abM alOWM MU 3 BE€HbAMWU HABNAKTC A, KakK Tnpeé
apeTtanwu, KOTOpPpble He nonyvyawTCcd Henocap:
TEXHONOIrMYeEeCcKOro npouyecca. U@ MB bl 4 |
pbl geTtTanwu, ecniun Takune ecTb, Heo@Gxoawu
YUeHME KaxXporo pasmepa pgeTtTanwu. B pgaHt
pa3sMepoOMOAMYyYEeHHBLM Ha BTOpPOW onepauunwm
eTcd 3aMbKawWMM 3 BEeHONCT BEHHO pmAG/MEYa

H

BTOpPOW onepauywunwmu. MpoBepsaemM cneppytowmi
CBEHHOOABgYaAaeTCsd HW Ha nNepBOW, HUWU Ha
pasBépBnNnAaeTcd pasmepom b, Henb 3 4a, Ta

NUHMMpUNYxT K NowTpMamMep b aBnseTcsa 3am
onegpenaeTtTca UBlIJlypaspH2zZ2HIMA.
Tenepb COCTaBMUM ypaBHeHWA A[ANda9uKaxphy

Mepe TakWuXx NpPpUNYyCcKOB Tpu, cnepomaTtTen
HUWWN ypaBHEHWUIH NONbL3IYyWT@EBUCAAQLY LOWAM OM
HUWu, OrpaHMyYymMBalIWENn 3 aMbKatuee 3BEeHO

CXeMb WU BEeEPTUKRAPMMI N CR PEAMETCH NUWHUN,
TO Xe caMoe 3aMbKapuwee N®PB&WT.0pBwme ogy

ABUXEeHMNWEe, BKNWUYaAaWEOS .B pas3 Ba@BYIeHNN
NPOXOAUTbL UYepes3 pas3pbiBbl HepENg amak K&
raTbcs enaom pmesTMann. TMoNb3ysacbC /BEMMOLPE
ypaBHeHUS ANSA NPUNYCKOB:

[Z'1] =Bo- B1;

[Z%]=Bo—B A0 # A
[223]281- A - Ba.



Takum o6pas3oM, AN nNpuBegeHHOODO nNp
AYy4YUuM BCero yeTbipe ypaBHEHMUSA NO YUCT

uen e un . Uncno ypaBHEHWUN p[JONXKHO ObITb pal
Cnepgywowmm 3TanomM ABNAaeTcsd pewpaiune

BCero cnepyeTtT pasobpaTtbcd, YT O HW-aM W

Wwmx yyvyacTume B YypaBHeEeHMUNSHX. Ana aToOTrToO0

rpynnbs M paccMoOoTpeTb MUX N0 NOpAaAfKYy.

1t OLdi3j e B jis@®dedm nNnpumepe 3T0 3p-a3 Me
BeCTHbB W3 uyvesp, T ernkdipe Wyskgaesna Hbl U X HOOMMWH A J
CTUMbEe bMMPE& J@TIKTOHEHNUA2 [Tlpnm 3aTom A= A

2.1 OL d3gj tor L BctplaBaOdhh. cnyyae pas mepbsl
pa3MepaBRaBRe pacyeTa WU3IBECTHbL AUMWb AO
3ar oT eBpKatH .B
HoMnHanbeH@A3Ipags MepoB AONXHbL Obled YyC-
TOB.

B[ jtcOydtsdzedzr § fMedHHigNE'cNyyae S95TO0 pa
Pavep2=A un"3BecTeH MNO/HOCTbLI U3 YePpTexX:e
M3BECTHDBXIMMDA®GMWE ONONA paccedHMNA, blKOTO
npuM npoBejgeHUWUM onepauyuuuim Ha p[JaHHBIX CT .
HblX onepauyunmm MOTyT ObITb B3ATb UB-CNP
NnepuMMeEeHTaNb H®BITBTWIUYMTRWEBE Kak 3 aMBEKaIL
LMOHHBLIX pa3MepHbLX LaTek.TAaVMWMaABLOBRY E6RHU
3aAaHHbBIX pas3mMeposB. HoMMHAaAanNbHbBIE 3 H&dYEHLN:
TaTeerpmacuy

4.1 tedf 2mMCd dz@Z15 ZPB°slsS 2Ana npunycko
paew® a3 MepHbLX ULenewWn M3IBEeCTHSbL NZlmik, ©n X
ZZmin,Z%3minKk op Ble AONXHbl 6bTb MMGMEUYUTAaAHBL 0N

ZminRz+D

rgaRz—BbICOTAa WepoxoBaToOCTM MNOBEPXHOC

D-rny6unHa pgedPekKTHOrNIo cnosa 3aroTo0BK

3HayYyeHNA nNapamMeTpa wWepoxoBaToOKTMW 0
LOO6paboOoTKM MOryT ObTb B3MaHbHBECBPpAaAs
NPUNYCKOB paccuyumTtTbBawT B pes3ynbearTe
nein.

AHanorMmyHelm o6pas3omM CTpPOSAT paw-vepH
HaTHBM HanpaBNEeEHWNAM, B LAaHHOM CcAnyudyae
pa3mMeposB, a TakKXe C XHevHas 10 TMNKOMBOEHPEXAHVONC T [X
panne/fTelnH, OT NepneHAUWKYNAPHOCTMWN) .

B pe3synbrTaTtTe pacyeTa pas3MepHbLB®-UerTm
LWOHHbLIE pa3Mepb WU pa3mMepb 3aroToBKMWN.
BBMOXHOCTMN nolyyeHuna TpebByeMbx @03 Me
TexXxXHONOTml nogecicem MBppes3synbTaTe pacuyerTa



OONYCKW pa3mMepoB AeTanum UAU BbIABASAETC
AW WUHOT O pa3 Me pHae ma ecTnay/Hua.e Bl prooeckmenmp y e
ecKwliie @@ HyXaaeTcs BA MW33MWEEHHESHHIMIA. M UT avKov
BegewmOEAIHATENbHBX NPAXODHIABNTBBEE ABINUN ®
3MEHEeHNEe TEeXHONOT MYyeckK umxpybrao3r oH av eor e
YyUYUEeHdrsoB3KaUr U pajg APYrux mMeponpusatTwuii.
BEe3 npoBefgeHUA pPa3MepHOT®C KAHIAOTKIB @O L
CaeBW3MOXHO T apaHTuUupoBaThb nNonAnyuyeHwue A
C

JOS W £ =

Tex 3aBopjgax, roe Takue pa3MepHbe aH
MHOIO BpeMeHW Ha BHeAgpPpPeHWe HOBLIX -Tex
napgkKy, UYTO CYyWeCTB@AMIRCKYIBNXIEPE K3ID-K B H C

BoagCTBa.

B aBTomMaTuM3IuMpoBaHHOM nNpouM3IBOACTBE |
poyueccoB ob6paboTkKwWu BHOBGWb NoOCTYnNatoul
OTXHaAa oOocCcywecTBNATbLCSHA aBTOMaATWU4YeCKMN,
6OMNTNCDb HeBPAaMIOBKHMOM ®Bnydvae Hanapgky T
OBOW pJgeTanum ocyuwecTBNAKT MUcnonv3ysHd
AHHbLIX Hanap4wpasvsem, TpRaABMMEe PHLIN aHanns
tbtboim cTeneHMW aBTOMaAaTM3auwmuMm TNPOW3BOLA!
O M aeTcuKyoom 3MB® 4 C T B € .

OnepauynMmoHHbBE U MexXonepauMWOHHbDBE Tex.|
c#gaHb MexXpy cob6boln onepauyuUMOHHBMWU paswm
obpy@BC A K ak
3aMblKkawwme 3 BeHbSA ONepauLuUMOHHBX pas3MEe

= 3 W I ol 3

BO3MOXHbBIE CTPpPYKATCYCPVMED THOE@TH®IP bBXbRU®. B ( im - T
XONMaeymOoOHHBIX pa3MEepPHbLIX ULenaAX—@Gnepawuwaos
(cm. Tabébn. 2Z.TZA)B NHABILMMNMUNC B BEMH b A MU .

Mpn TEexXHONOIMYEeCcKOW nNnNoaroToOBKR- NPO
TUMUYECKN pacuyeT nNongarpapasmeipsda oe T
3BEHbLbAM HNEKPOUOMWNWIA HeuenecoobpasHO,
AeNCTBY WOMN YTEEOXWHIDITI e Mbl HEe cocTaBnsaert
none paccesasHMA onepauMoOHHBLIX pa3MeposB

B pe3ynbTaTe pacuyepraas MEEPHOLIXE pUaAELINEONH HM
ABa BapuaHTa.

1 Bce pas3mMepb fpgeTanunm obecneymBatrwTcC 4
MNMeWwT 3anachb NOoO AoOoNYyCKaM. B atTom-cny:
OHHOrFro pas3mMepa M 3anaca no fgonNy®kKYy M
pble HauoOOUWMEewbEK pAIOCTaBTAOWMNE 3 BEHbESA. |
UNTb A[AONYCK HACTPOEYUYUHBLX pas3MepoBi-HEK:
Ke MWX BHe CcTaHKa.

2HexkoToOpble pa3mMepb jJgeTannm He c-6ecr
KaX. B saToM cnyyae Heob6XoauMMO BpMLeCTMU



Lecc mbBaTCe/UyeblHO, B €er 0 pas3MepHbe CBA3MU

B npoekTupyemmbin npouyuecec MOXHO BHE
cncadb amu.

1LTMoBBLICUTbL TOYHOCTbL ONepauULMOHHBX pa:
a) noBblWEHMEM TOYHOCTW cCcoOCTaB/na@OWNX
pPpauyuMOHHBLIX pPpas3MepHbBLX uUeneWnw, Hanpumep,
pexyuwmx MHCTPYMEHTOB BHE TaHKa, y B
OMCTKN ©BGGa30BbIX MNOBEepPXHOCTE m T.4.;
H&C T pPOMKMNM, ycTaHOBKWU 7 pa3MepH®BQ 7
Hamwpwep, MCNONb30OBaHWUEM KOHTAaAKTHBIX T 0N
CMIDEHO) MMeBblM@aieTOTb MU3IMEpPEeHWNIN, Hanpw
6GoYyMM XOAOM Ha TOKaAapPHOM CTaHKe,; B ) r
HUA [ANA COKpaweHMA NOlNrpelwLHCaPo AKa3 Mal|
KBNneHCaLUWMMDOYATEHM M ONepauyumMoOHHOTIO pa3s3Menp:

c
7

2N3MeHNTDbL BUA onepauyumMoHHOTNIo pas3wmMenp
ro TOYeHMA OTBEePCTMA pas3BepTbBawWUeM
TpoONmepas.

3BBecTun AONONHUTENDbHBbBN TpeaA/OOHWA- KMOELP

U unio.

4N3MEeHNTDb CcCxXxeMy 6as3umpoBaHMUA 3ar oT ol
5.fTOBBICNTBL TOYHOCTbL pas3mMepoB 3aroTaol

MOMMMO yKasaHHGBX, MOTYT WUCNONb3O0B:
HAnpumep, K Nn. 1 a MOryT OTHOCUTbLCS H"
TBKMW Ha CNYTHWK blIMe HeUNIO CTO@ @ H ONCOTBA N P U
CNyk @B, a Takxe cTab6bunusaauuma UAKU KOM
TewHO e MO CUCTEMb WU psaSa APYrumux Mmep.

C mcnonb3oBaHMUEM pa3MepHOro aHanuns
pecuynTaTtTb TpebyemMyw YyacTDOYyVWEBMOBHDPEAaAHM
MHCYMPHT a, o6ocHOBATHL npuMmMeHeHMNne aBT
WNnuMHAaenNnsa ONpaBKOW C 3 aMWeBbLMWU NOTP-0K N é
HOW TOMNOBKMW B KOHKPEeTHOM Ccnydvaex- Tack
HONOTMYEeCKOro TnNpoUuecOM BPABIPMAC VB @ |
obocHoOBaAaTb nNpogwevbexH e HeobX
cpeagcTB MNOBbLWEHMA TOYMHOCTMWM nNpPpU aBTOM

TRKEe Qq@eparTb TpeboBaHMA K TOYHOCTM, V
cpepcrTB, Hanpumep onNpefgenntTb prgp3pwe e m
HOro M3HOCAa, fAuMana3O0H KOMMNeHCaALlMan, \Y:
boymm xXxopgomM uMAKM nocne ob6bpaboTKuponpe
TUN) m T. 0. Takum o6bpasowm, pas3MepHbi

no3BoOonderT obocHoOBATHLb amprm&ncasrmmvamam @
e HNnH Tp66yeMbIX pa3 MeposB ms3gennmmsqa.



BOHpOCLI JJIHA CaMOCTOAITEIbHOM moAroToOBKU

1 Y1710 TakKkoe MexonepauumoHHasa pas3mMep

2 lMpeobpas3oBaHMWe pa3MepoB 3araioBkK
nmn?

3 B uém cwmMbicnn mMeToOopauKmBarPpodgeccopa

4TpeboBaHMAa K cpepgcrtBaM aBTOHMalxXWn3a
pasMepoB uUu3genunin?



IIpakTnuyeckas padora Ne 3
«Pa3MepHbIH aHAIH3 ABTOMATHYECKOI0 COOPOYHOI0 MpoLecca»

1 IIpaBuiia TeXHUKHU 0€30MIACHOCTH
K ob6cnymknpamra pgonyckatwTtca nuya,
M npo PKY 3HaAaHMUWN NpaBUN TEeXHWUKUN 6es

B e
celytue m:
—3anpewaeTcsa HaxoAUTbCSA B 30Hae- OB

60T bl;

—pPEeEMOHT, cMas3ka, yncrTKa, H alypagatk a |
DT C 9 ;

—pene paBneHuMsa B 6NOKe NoAr OTUO-B K U
poBaHO Ha pgaBneHue 0,4 MMNa;

—3anpewaeTtTcsa paboTa Ha HeumcnpaBHOM

2 Ileab padoThI
OcBoOeHMeE MeTOoOnO0B pa3MepHOT O aHasnma3
npouecca.

3 IlepeyeHn, MaTEPUAIOB, HHCTPYMEHTOB, 000PY/10BAHMS

3.1 lMpoMblwneHHDBIN pob6boOT TMNMP4

3.2 WTaHreHUUpPKYy b .

3.3 Habop cobupaemMblx peTanetmn

4 MeToauMmKa npoBepgeHma pabdborT bl

4.1 IMocnepoBaTenNnbHOCTb pa3MepHOTO

4 Mertoauka nmpoBeeHus1 padoThI

4.1 Ilocyien0BaTEILHOCTH PA3MEPHOI0 AHAJIN3a COOPKHU

CnctemMaTunusInpyem ONUCAHHYIW B nNnpeAabpj
ONKY pa3MepHOro aHanumis3a c 6 ocpokonp.K vil-e1/BIIN
c4: obecneyeHNne TpeobOyeMOHTMOE KBACH3EN GBXBHO N
TomMampoBaTb CcO6OpKY.

OCHOBHbLIE aBMEPWHIOI P aHaNM3a /ESONCIOLN
HbiIX CBSA3€eW Ha BC e X appoNMaanmeaxoyro © @ ¢/ QUG 'C B eBI/1e H
uecca,; BbIOOpP MeTOLOB UMME@PBRWUETEODOY IO
npouyecca, onpefecePUupacpRE®OB@HMMA-K, K
Tbl M C BVbIMXb 3CYyO O @@ A GIK B .

Obwada nocnepoBaTeNbHOCTb pa3MepHOT
poBrHO nNpouecca NoOKas3aHa Ha cRemmepRPp@
aHanuni3 BKNwWYaeT 3Tanbl, ONWUCAaAHHDBIE HMUXE
lNcxoaa M3 CNyxXeob6HOro wma3icd0®mmmso @CH
onpepgenawtT TpebBoBaHMA TOYHNUAT e emMwmic)n o
TENbHBLX MNOBEPXHOCTeEIEP aMEEHIMbTHION. € CK U NN
20npepensdiwT KOHCTPYKTOPCKUEPAPBBIRPHDL
ueneunm, 1€ NUCXOAHDBMN 6 B ECKLELAMMAN ATIBUBIPHNTTC
Kas3aHa Ha pwuc. 2. 3.
3BoibupawtT MeTO0h [OCTUXEHUA JTHHMMID-CT @Y
noBasd B3auMMO3aMEHAEMOCTbYUYPEDWM/IBROHARVE
LOCTUXMMON TOYHOCTU wNBADHAOWBIIRHOUNGESBEH



CTBHBROIMMOXHOCTEMN aBTOoOMaTuUnu3ayumn.
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Punc hepoBaTenNnbHOCTb pa3MepHOTO
a BOm CKOW cOHopKM

4 . PaccunTbhbBAWAAS@ENBEYCPA3 e pOBe [e-
HeobxoanMmMO BblgepXaTb NPWU U3ITOTOBMEHMU
BO3MOXHBAYBOET npm cbObopkKe BbOpPpaAaHWLBM M
cTMn.

YKa3aH-H#le 9T apiaK TXeap Hbl U 069 PpadDOTKIIDb
npouecca M3roToB/leHMWA un3gensalyemAawdDo:
TOMAaTMYeCKON CcOBOPKKM cnepyeT YyUyYeumnt b
MAOT, a TakKkxXe TeXHOoWmour WUAY3HOoeC/TTUbA . K OCHCCTTap/ybK
YCNOBUN PYUHOWUW COOPKWU HEe HYXHb. MWOHMU
3MpoBaHHONW cOBOpPKMNU.

S . Boi6bupatwt MeTOoOAb U cpepcTtBa TP
BaHMUA cobOMpaemMBINB GENXH/0ID.I M@EFE@ Y K B ¥ K O U
Tanemwn.

8 & & @




6 . OnpependawT HDEEBY OMWHIO CMO @ TEOHOT O
npAaraembx nepepng cO6oOpKOW peTanemnm oe Yy
nyckoBgabpisarmc AMWbL Paeack.

7. Boi6uMpatwT cnocob [AWWCTUKEGVHO TPE
ro nonoxeHwuwa petTaneunn (C KoopaoUuH@UUeHN
poyYyH@TOMaTa MNWUW NOUCKOBOW CUCTEeMON) .

8 . BoibunupatwT cxeMy ©O6Gas3unmpoBaHUA CoO¢
BalwT ycTpouhncrTBa, peanuns3ywnuwmne Tpa@yewm
cBobGoggBIMBWEHNIN MU NOBOPOTOB peHaTIHBiM N
oCAaM.

9. Boib6upatwT cxXxeMy CcOOpPpOYHOWU #103MuLU
Hble Uuenun, UCXOAHBIMWU 3 BEeHbSAMWU KHE HDPSDIX
OTEC U T ENbHOINO MNOJMOXEHMWAC OKNOPOSMIbIVXH GATEHT bAX1 €C
(cwmb). n.

B pe3d3ynbTaTe NpoBefgeHHOINIo pa3MepHO
XHO BbABUTDb : AONYCTMWMBIE O TOK-/1 O H ¢
pXHOCTEMNW, HeobGxoauMMble ANA peanunsaly
KNTOHEHMWSA pac neimo XIEOHBASAP XCHoONCpTAeriia g e T a n
TeXHoONnNormyeckux 6as, MCNONb3yeMblX
paraembM NOBEepPXHOCTAM An4d yr/jpewwe-H
HUA K MNOBEPXHOCTAM, MCN o BCbKIYXe MGlaM3 BT
TOMAaTNOPERIKON HEAB pUumep, C uLUeNnbta-CHUM
BKNW cob6bupaemMonmw pgeTanun B pabouyuem oOp
A9 K KOHCTPYKUMKM [geTaauunipg.na obner ydetr
Taknm obpasom, pa3sMepHbL aHana3s c¢cb6
CBSA3b pas3zmaemMmoex geGlamein, netaneunMno€bop
BaThb Tpebyewmble TOYHOCTW (BREG M& PIoBE C KO
cCOopKy MU Tpebyemble napaMeTpb COHOPOYHC

I T Q ™ O O®OoOwWS=Z
SOoOwmwmoYOoOom®m-H MmO
=

BoiaBneHwue n pacuyeéerT COOpPOYHDLDbBIX pasnw
NPpoOBOAWEWIBE IC NN O C JoecaroMB:a T € 1 b H

1) npeagctTaBuMTb aBTOMaATU3UPYeEMb-l 0¢[
3aMnu N BblYMCAUTDbL NpepenbHO AonNnyadwn Mbl
HaBnunBaemMoun MmenmnaAm OGasoeoin, npun KOTO
y CGH O B K a ;

2) NOCTPOUTDL pas3MepHH® MBEN W,T KBI-0KH @ H
NAKNTCTPTHBMMIX O3 BEHDbLAMMUN,

3) CoOCTaBWUTb YpaBHEeEHUWUEe pa3MepHbX
nonNKC epPsmMHMNA CcocCTaBNawWWMNX 3 BEeHbLEB,;

BblopaTtTb MAT MCXOAHBLX 3BeHbeB pa
anns3abBNUMBT BMYECKOM NpounM3sBOfCTBE,

5 nBpeocuT3sM pacyeT [JONYCKOB COCTEaBnd
TOAb MBapeapBpTOMaAaTWMWyYeCcCKOW peanumsayumm n,
TOYHOCTMW CcOCTaBnAawWWMUX pas3smMepoB pas3mMer

[ iJsHdCE tcOL o3 tcdzts G 5 OkzOdzdL O Oolstsc
fesyi MO tsOMMds kit g SEE df iAkEds 0 "d o st



dzj dzdz" 3 tetsB tsls ts 3. stejBlzjd3r 2 LOLBEKE o M
B SBHEZ §tsdzdzets?2 9L Od digdesmisd .

MycTtTb cO6OpPKY Banumka 1 CcO0O BTYNKOMW
2a) . Banmk 1 3axBaTbBa®ETC S ODTMH®OT CCM,0 TI
BYnkKkKun 2 W pgpanee pob6boT onyckaeT Ban B
cbopka. -BoK®A3I M BKIAWB/AKHW MHa PpUCYHKe 26.
Ba/sl nona/na BO BTY/NKY, OOHCEHOOOCXTObA VMBMAO/ MOKGae Cur
BO BTYI/NKe. MakcuManbH®OTLCOYCHWOMNAA OTII
ca no dQopmMmyne:

1
Ay =E'(DMI _dmx)"'cs +Co,

'8 ®mn — MUHUMANDb HbIN AnamMeTp dexT-Bepc
MaKCcCuUuManbHBW A uva m-eurvpp meHaan ngkaac,k MIC cao0 T B €
nnKa UM OTBepcCcTMUAa.

MopgcTtTaBsuMB B QPOPMY Ny YKa3aHHbBERbBXa p
AeTanmwy Mmno

Ay = 20-(20-002) , 141=2,01 mm.
Kak BUWAHO, 6GoNbWYyW YyacTb MakKkcwuman
obecneuyunmBatldT GpackKknm Ha peTandx. Be3

nano 6b 0,01 wmMM™m.

JonycTunMOeEe OpbTOK J1 OCHOEOHCYHEO CB 1 B a nan-k a |
MEPHOW ULeHWM COWPEPODEMb NPE@XET aBHIEBHO B C
BuMaopes ®B+2, 01 wmMwMm.
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PncyHokas2vepHbe CcBA3IW Npunu aBTOMATM

BO BTY/HIEeRARPBMbPOGOTOM



Ha pucyHKe 2, a nokKBsmazamepm3ImMeEpHHLAIKAO
MA 3 axBaT,a CpocOGCORTPA ;0 THB € p XHr M ICO BHEappXyH O
TYNKN, sgaBnawwemcsa O0e-HABHERP, 6 £BODIB biB A\
OXeHWnue ©OGasumpywuwer o BTYNKY nNpucmnoocoob:;
oTa B pexumme o0o0b6yuyeHuUMsas pgobumBawTa@st CO -
€ W 0 TBBOE PECTTWIJ/HK e , penynmgpiyesmMm pak3avsespa TBe
eppzaHocunmtca B namMaTb YUNY pob6orTa.

Ha a9Tane HacTpolnwpo@EDODOODaaT Psa,3 MEPK |
EeTOAOM OPEH WA MPPY UYHYIO. 3aTemM B Kaxgyl
a COOpPOYHYHW nNoadUNIMWaFTOIPONKISBC KK Y C
MKk 1, nNnepeHOCUMUMbBWN pobBoOoOTOM 3.

Kaxabhm pa3 ponxHa ob6becneuyuumBaTw-c4d a
a po6boToM BO BTYNnKY. [Oonnap ne TaoBr TOO MraoTY/HY
GoOpKe [OO0NMBHa&aT boCOSE CMETMOAO0OM NOEAMOGT 1B.3 a
TOM C/Aaydyae HO MW eEcar/abBHILAEK LUBNHXA Y3EBHEVHSbL €CB
ac MOIFTyT He MUHTepecoeBRa@aHa, HaaaTK@aasda O
nepoBaTtTenbHO, ypaBHeHMUe p a 3 XEepCHTOBIO . |
YpaBHeHMUEe [JONYyCKOBWSMIMNIBMNYRET:CA B Cnepfy-

To= H 3+ 3,

raoe-gonyck 3 aMbKagpLelslia-asaByecitanm B3 B eH
cooTBAHTOC;TH,8;.B B cooTBeTCTBUUM C YepTex
He uMCcNnonb3oeBrame nehacrky Te md; 2 Tmmo { gon
oOCHOCTWU;==00,10komwmcK Ha Tennosble y-e ddop
yae nonyuuntv, D4 0,20-bprniy@ea UM OHMWPOBAaAHMUA

=S 41 O0ow:=x

ST =

O I 0O X

M3 NONyyYeHHOTNIOoO ypaBHEHMUA HACHO, 4YTO HI
0) Henb3d o0ob6ecneynmTb aBTOME@8TNMEAeE C KAYHIA .
ypaBHEeHMUA [JONYyCcCKOB MNOoOKa3bBaeT, WT-0 ali

Mma ngpun OT 2, 0MMy CK€ OTK/NOHEHMUA OT &KOOCH
HOW XKIOBE@PWU BTYNKMU.

OpHOMW M3 BO3IMOXHOCTEW peannmsauyunmm a
yXeCcTOoO4Y®dHwmB@AHTEE K C0OO0CHO CXH/IO NO TNBOEBPECPTXMHS
BTYNKWU. Q9T 0 ypopoxaeT wMU3roToBemwWMe B
BaTb COOpPKY.

EcThb n ApyTrasd BO3MOXHOCTHWDb peanwnas.
MOXHO MM3MeHUWTb OGas3uMpoBaHWUE BTYyAYE@T B
OPUEHTMNPOBATHBLOMWE @AONGAPHMXAPEHHEMY AOW;
NMOMOLWbIKW NOANPYXMHEHHOINIoO KOHYycCca @Bpucy

MEPHOW ULenuUTCB wawypwacdl OC Tb BTYNKMU, n
Hne pgonyckoB nNpwmeéTegpmpAaod, 02 = T
T,= 0,01 wmMwMm. CnepoBaTtTenbHO, eoAN U

CTbH NO3MWUWMWOHMpPOBaAaHMA He ©OGonee 0,00



MOXHO OCYylWecTBUTGHL. MpaBpAga, pob6oTta-c T
HMWA BecbMa AOpPOro CTOUT.

PacuyeT ©Obn1 cpexaHuna3 wupegiaakwm- ger
yroTcsa. Mpu wncnoor2B,9B8 aH M2 P .0 K YCFa B H €
OB npumetT cnepgyrwwdin 28 wa 0 ;40,168 2 8dr kiym.a
cCnonNnb30BaHWKW Qacock, 3HaYyntTenbH®-YyBE
mne oTocccanocaHetTanen (c 0,02 pgo 4,02 MW
OrpewHoOCTbI NO3UMULMOHMPOBAHMUA *MH,-9 WM
bIX po6OTOB 3Ta NOrpewHOCTb CcoOcCDaBNA
oT, cnepoBaTenbHO, BNONMNHE ME@BH@CBOTMN
M paccMaTpuMBaeMOED: KBPaMMMMIEX T@AO ABTY TK O

OpHaAaKoO HeoOoOb6XOAMMO3an OMEHMAO /bh 3 OYBTAOH W 1A 3
OopkKe NHIEOW KMpeape oOOgHa cobupaemasa naAerTa
O3MOXHOCTbL CBOOGOAHO nNnepemMelwarTa cgHa B
TOAHMNE, paBHOE LWHWHOOMM ec /ryadcaoek ,H ar .22 . M MB.
T
0
T

XO\I I = X W

YyNKYy He cneagyeT XecTKO 3aXumabb NO
BO3MOXHDO, Korga ®@acKuW He OREBABDAbLb3
YNKY Heob6XoauMmMO nocaaegupajsa MHPWEN O
MM . B npouecce ycTaHOBKMW BanNnukKkae-BO
TbCSA B 3a3o0pe nopag penwctBuemM OOKOB
CKW AOONXHbB ObBITb CcAa€eaHb NoA TaKuUuMU
PpXeHunus n, Kak B@QMHeema / memenpnB achoapme .
opnmeHTaumMsa BTYNKWU nNo OOBERPEEDCTUMUIBHSEM@
e3ae KacceTb d9BNAeTcs UCTOYHMAOM A
BKWU, OTKNOHEHKDTOPAaOO@OMXKERAMN,YyPMNTbIB
W uenamnbBHbDMr 3 BEHOM. 3TO0O 3BEHO yp-a3 MEe
CTBY, NOABUXHBLM KOMNDEHCaTOPOMW-NpPWU
uwer o 3BeHa paBaIBYHTOWIMAIreol NIOT K JTO Ho@i#N 9 O
TOAOM aBTOMATWUWYECKOro perynumpoBaHus.
Ecnmnm 3a30p MeXOAyYMBE YHIaOde Me THERST

MOT O AN KOMNneHcauWW 3 HaveHuUsa, Be np
peTbcsa B TOBEAMaBTTUYWIEKCUK ald &€ 6 op kK a T ak X
Takum o6pas3omM, WMWPUHA 3a3opa MexAay B

O6blTb onpageaen®m. pCAMWKOM ManeHbKWUNH 3
cRUaTbCsd MU McCcNnonNb3oBaTb 3axXxopgHbe @dack
3a30p npuBeageT K 4YUpe3MepHO OO0J/KbMLOBI I
KaccerTe. MpakKTMUYeCcCKN nNpuxopgmtTcsa OACTHO.
CTumcprapeHuna poGmacioa@aapPpsa MCNONb30BAaHWMI
TpebyemMoTp@a mDHuwaee cTuMdg B KacceTe nopn I
Tak@Wey@Kunw AuamMeTpoB BTY/JKMU U OTBeEepcT™Hn
Nyywme ycnoBusa A[ANA aBToMaTuUu4yeCcKOW
BTya@a OypeT ULeHTpupoBaTbCHd B OTBaIpCTMUL



cnocobneHmm pna cbBoOopKM MU B TO X@-Bpe
AY OTHOCWUTENbHBX ©OOKOBbLIX NepeMelLWyeHUNn.
XUHUB BTY/NKY CUMMETPUUYHGBK T OpkodEBD,A TQ
NnpyXuH nopg yrnom 120° B NnaaHe. [MTo c K C
ocHaWwaTb BCe rHes3fga KacceTb TakKumum npy
MAKNW MUCcNoONb3oOoOBaTb AONpasnNpgIeHBEeE3IACTDPES
YCTAHOBKW BTY/IOK BRAOWURERX VN APHNIEOSO C OBMEH
o6bpa3HO ob6ecneynmtTb NoOoANPYXWMUHEHHLWA B
nnkKa, ycTaHaBJ/KMWyB.aemMOrlro BO BTY
XecTKOCTb NPYXMUHAWNX 3N1€MeHTOB- Bblb
H bl, NEMaTIPpewdOay[eXHOCTUN LEeEHTPUMPOF@AUMMOT a
3HayYyeHnNa O6O0OKOBOMW CcuUuNbBl Npu aBToOMaTMUye
MakcumManbHOEe 3HauyYeHUWEe BO3IMOXHOTI ®M-CMEe
Kas3aHo, p a pHYoenT ouve Npra.3 MEH asd XeCTKOCTb V
CMEeWeHNA, MOXHO pacCCHMTBRApOGOWOME® BYT P Y
B pLaHHOM npumMepe nNpoaHanumsImpom-aHDO
oMaTMyYyecKOW ycTaHOBKEe BallmkKka BG@-BTY
blIM OoO6pa3omM paccMoOTpeTb cnocobb axrocCT
mMa ocenw Banumka w.o0MNMDEKEAT MO THPE® OB W b
eHne Ba/jluMKa B 3axBaTe,3MVOXROpoe @B O
agManbHOIO CMelWeHVWAa Bajinka MOPUT yaCala
annMmKka B ABYX BepTUKAaAINbHBLbIX MTOCKOCT
ClBEHHO YyCal.0XHHAeTC
AHanms3 pa3MepHbLX CBSA3eWn Npu CcO0-0pKE
rnacoBaTb pa3Mepb CO6OPOYHON CUCTEMBI,
mcnonb3yemMoro pob6orTa, AaeTanam phHa as
NeHNnAamM. Mpn pyyvyHONW cOBoOpKeBTAaANMAWNU-AE @H
HeobxommamMmaTAM3 aumsa cOoOpKUM TpebyeT pac
4.2 TlocinenoBareIbHOCTH BBINOJHEHHUS PA00ThI
4. 2.1 N3yyuTb TeoOpunw pasMepHOTro aH
4. 2.2 Tlonyuyuntb mHaouMBMAYyanbHOEe 3apga
4. 2.3 BboinonHuTtwoOlI apawas geaiynd. 1 wu
OTYeT B COOTBETCTBMUU C NPUNOXEHMWUE
5 Bonpocel 1711 caMOCTOSATEILHOM MOATOTOBKH
1 Uenb pa3mMepHOro aHanumisa cb6opkwu
20CHOBHbBIE 3ajgjayn pas3sMepHOro aHanwus.
306wasa nocneposmMepmMBHOCABAaApPA3 A
40Tnnunmga nocnepgoBaTeNibHOCpPA3I pPaBGMER
npouecca M3TrTroTOB/eHNA voBpBdnaBopgrRRA pas:
54T 0 no3BO/MAeT BbLABUTbL p a3 dbUeepCHCbAA? a |
6lflocnepoBaTeNbHOCTb BbSABXEeWAS MEP HPL
cBA3em

o ST xT H



7TMcnonb3oBaHMe GacKkun [fnNAa camMOUEeHTRHp!

8BO3MOXHOCTMW p[ANnAa peanmsauyuumum aBToOoMa’

9 MeToOophL NONHOW B3ammMo3amMeHAeMmMaEeETMU
TMNYeCcKOPpOBHODO nNpouecca



IIpakTu4yeckas padora Ned4 «Pacuér 3aXBaTHBIX YCTPOCTB NPOMBIIILJIEH-
HBIX POOOTOB ISl METAJJIOPEKYILIMX CTAHKOB»

1 IlpaBuiia TeXHUKH 0€30MIACHOCTH

KaxXxpgblh cTypeHT AO Havyana naboparTo,]
ca ¢ 6Ge3o0nacHbMWU MeToOoOpgaMun pab@atTtbnHWA
ClPYy KT axa N O onTtaeCXHHoUckTen .6 e 3

BEe3 npeagBapuTelbHOINIoO nNPOXOXAEeHMUSH
TeEXHUMKe 6Ge3onmnacHoOCTMN, CTYyLEeHTb K-NpPpO
Ny axrc 1.

MHCTpyKTaX CTypeHTOB Ha pabouem 1
yy. Mac K@ppayoegm npenojgaBaTens.

Mpn BBLINONHEHWUW [JaHHOWNW pabOTbLYETYA/]
wme TpebGBoOBAHMUEA:

. TnaBHbBN WKUMT NUTaAaHUA WU pacneEkemgenu
OblTb BK/NWYEH TONMNbKO nNpenopgpaBaTenemm,
MNAWN YUY. MAaCBHE@PORPOBRO@WOP 3aHATMUSA. PaborT
pyagoBaHWN BO BpefiaTnaéGopamapmrsI®R. p

2. Bce nabopaToOpHble CTeHAbL WU y€TaH
aNnbHble WUTKWU MU CUTHaNbHbBE ycTpoWCcCTBaAa,
K ob6weMy K OHTYBpyc ndyayzacem /IoeGHHAaAP. Y K e H@ A  H a
HUA BbLINONHATbL paboTy 3anpewaerTcssm,- a
B a&Tlo.

3. Mepepn Hayvyanom cOOpPKKU CXeMb cneanqp)
Bblk noyaTtTenum uUAW PYyOMNBbHUKMN, CO/MME@XKa Ll
ouwemnm WenbaxogarTcd B BbKJNKWYEHHOM COCTO

4., 3anpewaeTcda nonb3oBaTbCcd A/EF MO
XAeHHOW wmnu3zondauyuuneimn, npnbéopamm U M-60pPY
Mamu .

5. Cob6paHHaa cxemMa ponxHa ObTE-Npe
Hepy W nNocmepeROgaAPaAaTIANEM MOXeT OWFT b T

Ky nutaHWMaAa. BknwyaTtTb CXeMb U CcTaHasbl
npeau c A .
6. Nepen BKNWYEeHMEM CTeHAOB, cCXewm

nm -AM6GO0 M3 NPUCYTCTBYWOWUXIIOMATORD®BE [
BCeX BKNKWYEeHMAX UNWN NepeknmwuyeHUMaX He-
nagrpynnb, W NPOU3IBOAUTbL UX TONbLKO nNpwn

7. O60 BCex HeumcnpaBHOCTAX B paborT«
coobwreregapaTenio.

8. Mpwn NW6OM HecuYaCoTAHMOMVD  CH/eyMHeasen € H @
NYNTb HaNnpaxeHwMe, coobwntb nNnpemogasn
HNA nNepBON MegUPUHETXDHAMB LOONMWMO.LK N



9. Bce nepeknwyeHMAa OpraHoB YyIbpaBI¢
KO OAMWH CTypaeHT nNnoAT pynnbel.

2 Ileab padoThI

O3 HAaKOMUTBB CCYEBEOMTTPYKLULMNAMU 30&aXBar
MblW/ eHHBIXOBp,oOBMeTOgaMM UMUX nopgbopa M pa

3 IlepeyeHb MaTepuaI0B, MHCTPYMEHTOB, 000Py10BAHMS

B npakTuyeckoimw paboTe He npegycmmor

4.MeToaMKa NMPOBeAeHUSA PAdOTHI

1. OCHOBHDbLE nNapamMeTRphbl

11. 3axBaTpwmeicyen I[P gonXHb WNW3M6TOB
HeHWNAax:

l1-c M@ HH ble ;

2-06bICTpPOCMEHHTEBIE.

3axBaTHbEe ycTpouncTtTBa o060uUX mcnornH
y3KampmBOHHBLMN U WMpPpoOKOAMAaAaNaA3OHHbBMMU.

l2f' py3sonoagbeMHOCTbL 3Y AONXHa @®O6GOTHBH
HUWnegymwera: p&G a6 3; 1, 25; 2, 50; 5, 00;
160, 00; 250, 00; 500, 00 1000, 00 «kr .

l3Hanb6onNnbWMK pas3mMep NOBEPXHOCTMU 3 arx
3WL( pywedk o ONXeH CcCOoOO0OTBeTCTBOBAaAaTbeEeO®AHO
ro pladple;:32; 50; 80; 125;200 3 0 0 ; 500 wmMwm.

Y3koagnmana3s3oOHHbBe 3Y OONXHbL OBRARAMPAT b
npwu nepeHanapgke NMOBepXHOCTEWNO e Hpme M
MEeHbWMEed UssH ylk a3 aHHOT O pAapgsa.

Lnpokoamnmana3s3oHHbLe 3Y pAOAoOoOnXHb o&nanapga
HnNa ©6e3 nNepeMapnanewn, ncBPas3Mepamm,e BK
MeHbWMEe 3HaAaUeHUda yKasaHHOTIo pdapga.

14Twmnnb n npuMepbl KOHCTPYKTMWBHBbBIX N C
pacyeTHbe QOpMYynbl NpuBefeHb B cnpasBoy

15KoOHCTpPpYyKLUMA MW OCHOBHbBE pas3mMepb M
LONXM®BLT BeTCTBOBAaTbL YWH@AB aHBbmMmabanpecl.

16KOHCTpPYKUMA MecCcT KpenneHwuma OTbFCT P C
CTBOBATb YKyHABHON Ha pwuc

17 KOHCTpPYKLULMA N OCHOBHDbLE pas3mMagpbl X
POCMEHHBX 3Y AO0ONXHbB CcoOGaBREW@T RO BaT Tl 0)
ue 2.

18KoHCTpPYKULMA U OCHOBHbBE pas3mMepsb T
CMEeHHBX 3Y OTOBIeKHGIT COB AT b Y K ®Be aMH BbIM atbal
3.

19onycTMUWMbBIN M3ITUWOGaWWNN MOMEHT U 4
ANnNAa KaXAoro Tunopas3mMepa B epaM ekHpaeyneIveor
npwnmeommm 1.
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PncyHdMecZa kKpenneHumda CMEHHbBX 3axaB



TabnuAQar KINoOHeHNWE ULeHTpanbHOT O

YT fla
BepcTunuim (B MM)69no TTOCT 141
d D 7 5 D, Ds, | £ z 2 8
/lgexn mpei. d. Ke . e flpex. uco, 1] sen, O
OTK. | OTR. | “* |memee Mexee| OTK.
0o Hgjno 4 2 noN9/
I0 I8 | M4 6 30 26 3 2 20
20 30 | M5 7 40 40 4 2 4 30
40 52 | M6 9 60 64 5 3 48
60 76 | M8 12 76 92 6 3 A 68
o0 | II0 |M10| IS5 | 144 130 8 4 110
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Tab6bnuya 2
d a [8|c] B | & |c¢
/ﬂpin. O [ L /fon.| He /Jlon. !
OTRI. O%. MEHe OTKI,
nolR/7 -005 201/
20 32|40 | 6| B8 20 (6,0 |5
30 44|60| 8|10 |0 | 30 | 7516
40 s6 |8 | 8|10 (2 | 40 |8,0|6
50 68 [I00 | 8| I0 |I2 50 | 8,0(6
60 80 (I20 | I0| I2 |12 60 | 8,06
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Ta6bnunuya 3

d [ D | p 8 3
/ggg .| / Koz, He' /1105. oy £ i‘e" £y
. 0%, | MEHee OTK,. MCHEea | {3
g0/ | 40,2 20,1 e
2 | 33 42 21 6 20 40
30 45 55 31 8 25 60
40 57 68 41 8 25 85
S0 69 80 o1 9 8 25 100
60 al 02 61 I1 IU 30 120
MpunmeuyBeienenqaHHGbBE B MM
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PncyHdwémB®s ga O6bICTPOCMEHHBIX 3axBaTHBbBX
JonycTuMbe Har pyskKwm Ha mMecTa Kpenn
Taonuvyloondy ctTuMMbA M3ITUNOBAaKWNK MOMEHT

KpeRMA CMEHHBLX 3Y, KIrc M. CoepgpibHeHMU A

McnonuH AnamvmeTp O6BmepPdVIMD, (

10 |20 | 40| 60|90 |120]160| 200

I 2,0|/5,0/14|40|130|170| 330| 780

I 2,0/5,0/14/40/90 |110|220|520

|




TabnunuwgdlobycTtumumad oceBasd Har pys«ka

Kpnaewsmcsas pocMeHHBIX 3Y, KT C, ona WaTtepwua
OnamenrT 20 30 40 50 60
X BDGB WU
d2, MM
OceBasg 1200 2500 3400 4300 6500
Har py 3 K

KoHCTpYKTHBHBIE MCIIOJTHEHNSI 3AXBATHBIX YCTPOICTB

OCHOBHbBMM TwUNnamnm peTanemn, 3arsp-yxae
T CA Tena BpaweHNAa. Ana wnx 3axBarThblB
CXBamwBaea, MexXxaHMnyeckKkumue, LEeEHTPUPpPYIBWN e
AMNYNUTb WNpPpOKOAMAaNa3l OHHbEe 3Y, NnMe un e
nepepgaTtToyHble MexXxXaHWU3IMb UM y3KoagWuara3sol
HOBBLIX UKW P EHEIKMHBGE. MEX cUHYeT O6010bWON |

y3KoAManasoOHHbBLX 3Y yaaBWmTCH BaHEAOIWE e NpE

Mn
B

—

=

puBOA4OB, oaoHakKo, OHN YyCTynawT NMIe T & H (
O3 MA X i M .

Ansa 3axBaTbBaHMA pAeTaneim KopobuarToa
akKXe cXxXxBaTbBawWwme MeXaavxB&TKMWelVaie @ m|
annenbHbe TYyo66KMN.

OAns 3axBaTbBaHMUA NNOCKWUX peTanemnm H
arfHume 3Y.

Hnxe pawTcda npumMepbl KOHCTPYKTMUBHBIX

l.UeHTpupyvuwouwee N poOKOAMAaNa3IOHH®e 3Y
MaNbHOTI O EEpHBW/OBaEWPW M bIM MEeEXaHW3 MOM.

- X OD0OO WO h,~,wwoO

YcTponctBo (pwuc. 6 ) nmeeT pABe nap.
MaoaWwmx Ha ocax 2, Mpodunb Tyob6OK -1 oO°f
aeMbX NOBEPXHOCTEW A3e0THaeN epia 3BM eLpropso. Kk oH
bIMONMHEeHbL 3ybyaopgewWaekmopapBo BXx3auer
: Peinkn 4 cBA3aHb pbyYyaramm 5, o0ebpas)
orpamMm. Pblyarm 5 WapHUPHGK @8 B A@THMBIO ICC
becneynBaeT He3aBUCUMYW paboTy Kaxpg
a X B a MblBCATHWMN € H U a T bl X BaaoB. Uac/He HH n
pe3aHHbBLMM NO TOoONWMHe, YyacTunm 8 wvame T
T nopgxBaTbBaHMe U LeHTpPpUpoBaHVa@a-gerT
aTblBaHMA CO CMewWwWeHUNemMm, a Takxa-rap
7

B
0) JeTanun oBoxxgywuaecpgapepHMU B MecTe 3 c



A

PncyH®3BK @gnsa BanoB ¢ rybkamum cnelt
M PHEEM MeXaHW3 MoM

2. lleHTpupyrwuee uwMmpokogmanasoHHOe 3
cneyumManbHOro nNnpoduaa W peemMmHbBIM nNepeje

YcTponcTtBOo (puc. 7) nMeeT nNnapysd-nos.c
wmx Ha ocax 2. Ha ryo6kax 1 BblNnOJ/BHEH b
uenneHunme ¢ peunnkonw 4. Penhka 4 coepgunHEL
GO0OK BbLNOMTHAETCHA aHaNorMwWHICTBY cCcapaaada
LEeEHTpPUpPOBAHMNE 3axBaTbBaBaeMOMW noBepXx
npmnxmma 6a3oBOro Topua p[peTannm KH6basa
Ka, NO3TOMY NPWU UNUCNONb3O0OBAHWUWN [JaHHOT
ycTponncTBa, ocyuwegeBaAAWWETI 6asapmMmXxnm




Pncyund®X gna ddnayvgreramnm cneumnmael-bHOT
€EYHbBIM NepegatToyYyHbLIM MeXaHW3MOM

3. UeHTpupyrue e WmMmpokoamanas3oOHHOe®- 3Y
ULMNaIbHOT O npodwuns n peeyvyHb M nepepart

MeHbWNMTOMOaApWU
YcTponcTtBO (puc. 8) aHanNnor NYHO OYy-CT{|

cCTOUT B TOM, YT O OAHaA N3 TYyob6O0OK lbKkiame
4 wmwmMeeT TONbKO y4yacToOoOK npodpunsa 3.0-06
BYW TONWWUWHY. TakKkadTKOPOBRLEKUK®S® MO GRA A

nAaeT oOcCcTaBNATb MeHbLlWME 3a30pbl MexXp[y 3
AaHHOTIO Tuna TpebyeT 6Go0M1ee BbLCOKOAM T

nn nepej 3axBaTbiBaHWEM.
odHO

&

.. ] -———3—

4 - ———

PncyHQ@¥¥ @na dneayframm cneumanbHO
W peeyvyHbBM nNepefgaToyHbLIM MeXaHUW3MO

regbn T oMm



PnNcyHa®38Kw ¢ Tpemda ryobébkamm unu 3y6buya
M € X avHOVM

S, LleHTpunupywuee y3KOAMaAaNa3 OHHOEe aABY
TenNbHOro gencrtTBua Ana dGnaHues.

YcTponncTtTBO (puc. 10) nmeeT YyYANWUHE
ABYX CTOPOH KOTOPOTNo BbLNOMANHEHHB ABe n

HanpaB/asawWUWWPKe weourayTTb crle nmHemkn 2, 30-4, E
PbIl BUHTAMWU KpenatTcsa nNpkaemb c60@oB8 b9 .
cuenneHb MexXpy coboiWw 4Yyepe3 penkunm own cC

eAMNHEeHNE NPUBOAUT K BCTPEUYUHOMY [BKXerl
BaHMne petanen. JiMHenkun 2 wn A4Haop@wsio gL
13, BCTPOEHHbBLMN B 3axBarT. Xoa npwesm,
aenseTtT AuMana3oH 3Y B npepgenax 0p4HI0-N |
Mepa Ha pa3s3Mep 0Npown 3eBVO JIMPTIGBENE AHESP €13 a K P €
OpHa ns3 nosnmunmnm 3Y Mcnonb3lyeTcsa B
Kayecar Bg3 BUYHOIMN. [MfepemMeHa wMecCcT nos3unuywn
BOKPYrlI BepTUMUKanbHOMW ocum Ha 180°

42
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PncyHeld3Y locnepgoBaTenbHOrIo pgencrteBuna na

6.Y3sxkamnmanaszoHHOe 3Y aona dnaHuesB-UnN K
HbiMEaK N3 MO M.

YcTponcTBO (puc. 11) copaepXunmac KON
NHEeW M NUNHAOPa.

Ha wWwToKe 2 umnumnHpgpa 3akKkpen/aelHgar nn e
WapHMUPHO CBAMIBHEKOIWKL BMWLHMOBOPOTHSLX P bl
KpenaTtca papgepxaTtenun 6, Hecywnme 3aysar
cMaTpuBaeTcsa nNepeHanapkKka Ha Agpyocod@ipg
Ana 3T0ro uMcnonb3yeTca4qa: nepecTtTaHOBK a
LONONHUTENbHbBE OTBepcCcTene AN /HBamion pdly ac /
3axBaTHbBX 3NnNeMeHTOB 7, CMeHa pepxarTers

/.leHTpurnpywuee WwmnpokoagmanasoHHOe 3
ANKopob6yaeT@MXIen W Ten BpaweHusa.

YcTponcTtBo (puc. 1 2 )H eccoyALMpAX MOTC UK OpPpPbI
K MMM M KOHULaAaM KaXpoWnw napb pbyaros ( 2;
KpenaTtTcd nnaHkum 6 uM 7, TakK 4TO pRYAr
HUPHBLIX Napannenor pamMmmmoB. H &4 aprbbHea rcaexk T

BXOAALW3aeyegsieHne € penkon ar8o i k9% Tmompwasio
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Takoe coeAgWHeHWE NPUBOAUT K CUMMETDPpPL
o6ecneynBaeT ULeHTpupoBaHuMe. K nnarkart
XBaTHbBE 3/1eMeHTb: ANsS 3axXxBafgbis al B &1
HMS Ten BpalWeHWsA C pas3HOW opueHTauuer

4 8 1 4
// 2
4 3
%,\ 5 ¢ A
- = # 6
e 5
=
-‘1:}— 5 7

PncyHeldY 1ldna dnaHueB UM KoONnewy C pbly
MEeaM N3 MO M
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PncyHed3Y 1@ napannenbHbMU TybKamMum p[na4
BpauweHN4d

1 6 J

PncyHeRakKByMMHORTWOMa3 ¥ ANA NNOCKWUX pfge

8BakyyMHOe W MarHwmtTtHoe 3Y aAona nnoc
YcTponctBo (pwuc. L 3 )1 mMceaq@UeMpiX NOTT BKEQPPCT
PbIX NOMewWeHb pe3bboBbLE BTYANKU 2.00BT N (
oepxaTtenun 3, Hecyuwme npak ammHuega bin bu c g
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yepes3 BTYNKWUW 2 nNpuxXxmmarwTcsda K TNJIOCEK-0C:1
peapBunraga pgepxaTtTenm B CBepneHMax BTYI
OTHOCMTEenNbHO Kopnyca 1, M O XX HHOO CBU TLBIMDb G
MOJNOXeHVHb X3 ax/BeamMe HT 0 B .

OcHoBHbIe GOpMYJIBI ISl PACUETA 3aXBATHBIX YCTPOMCTB

1. Meroguka mocrpoeHusi nmpogujisi NEHTPUPYIOIIMX MOBOPOTHBIX I'y-
0ok

l1Nc X OAHBIMWU BenNMWYMHaMm AN1A9 NOCTIYpPOeE.]
60K A B/AwWaKkTCCnSMa b HbI N MUHMUMAaNbHbLMWO-04W:
BeEP&HMWmnxDnin;NONoOXeHngobaeaell Toyuka A) un of¢
TRXEe yron npun B2Zpuwuyperm. npuas mbil 4)

l2llonoxXeHne ocen T1TYyob6KM, o6bbekTa u
CPYKTUWBHO.

1.3[T0 BblGpaHHBDBM BlEew NHU/HEMWE HYW T ao c - OA
MOTYONbHRRBYT ONbHUK AGBpwmeakapsB8morca, Yy
LEHTPOM OAHOTIO W3 pagunycoB npoduna Ty

1l4A0THOCUNTENbHO T UWNOTEHY3bl TpPpeyImMo Nbl
MeTya MK ToO4ykKke B.

15BblO6paHHBIA LEeEHTpP OCWU OOBEeKTagHB MM |
pas3MepaynaszoHa 3axBaTbBaeMbx 0606beKTOB.

16M13 Touyknm O NpPpoOoBOAUM OKPYXHOCTb p:i
D, + Do (1)
2 4
1.7M3 Touyek C wn Byecorkp opavg mypaoadwnt b T

Pacyer nmorpemiHocTy HEHTPUPOBAHUA JIA JaHHOT 0 npoduis ryooxk
TeopeTunuuyecknm panegd obecnevyeHUsS TOUMYL
ryékax KPUBONMHEWNHON dGopMb HeobXoeawu
HOCTDb Fy6OK obecneymnmBana npu M3 MeEHE
nepemMeuweHNe ee ULeHTpatyncoa ARYy=TCGA.OK pPYy Xt

MpakTuMuyeckun nNpu annpoKcumMauumm Kpwu
3axBaToOB AYyTlramelp OME@PIMOKHIDT TLEeHTpa M™3 /e
oAyre annunnca.

3agpaya coOCTOMUT B TOM, UYUTOObL a&d-aWT
HWUSAHTIPE& 3 arl OT 0B K W ,M PKICHTACT QOYEI0 [BOHIOYCUYETH U € .

2 2
KaHOHUMYeCKOE ypa5§+|%2e:ﬂ.me @nnwunnca:
a

X2
Torp,a(:Bl-g (3)
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PucyHok 14

PuncyHe&xdbda ULeHTpuposaHMUAa TV

OCBKPYXHOCTMUW U HOachbp asB/yI/B/HMMCMA «By » H €
COOTBETCTBUU C PUCYHKOM 2). Tpwuurpwu
HaT yYypaBHeHUWEe 3 Negnycoaljnva MIOPERBOMT C A C

2
Y.=B,[1- % b+R. (4)

Pa3noxeHune 3Pl hypwmwBOMWMWM TB ee BK CN
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4

- B (%+@- .)=1+R. (5)

YpaBHeHUE OKPYXHigcRRWmMnNnwmmeeT BUA X

2
i

Pa3noxeHwue 3T@VI|’|@)YIIBIOW,MW 4 @ Aaoy:
Yo—R(l——

X4
2R? 55?"”) (7)
h 2 4
T SYoAlyadn,m o X
orAa G 8d 2R 8R (8)

M3 CcXeMbl NOCTPOEHUSA KPUBONMTUHEWMHOT
CYHKOM 1 cnepyeTtm,b WMol umasaa sh =rodn y

dokycHOe paccTodaHuMue BD=CD=c= b tg
ona onAalPact a: a (9)

r,qe6anbu1a$| NonyocCho.b

= B+ Big?p = Sz - (10)

M3 cBOWCTB 30 wnuntcoa BMB+BEE=T2Ha0, ofen
ctT@gmiw BO=CO, To BO=CO=a.

Paccmatpunusaa AAOB, Haxogum
BO=AO cospB=R cosfp, TO
a=R cosp (12)
Tor ga
]
R= : 1
cos b (13)

Taknum ob6bpasom:
N2 2 4 4
Rw§m} ,Rlcosh X X X=X 1 =" g%

DY =- -
R?cos b 8R4 cos b 2R 8R® 8R*‘cos b 8R? (14)
PacnonoBuHMUBAA 3Ty OWUBKY, MC

x* L
D=°—"—_G@g%b. 15

BennmunHa xpMBpRCCHMAa3gecb Kak auan
3aXMmMaeMblX 3axBaTaMWu 3aroTo0BOK:
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X = ! max = ! min (16)

CnegpoBaTenbHO:

(r - r..) @b
D="° max ml.r] . 17
256(R° (17)
Ana 3Y cpepjHBrexI npHaaHame p\oBHe B e N1 nk a
AONUN MUNNIUMeTpaledpewb MOXHO np

4.2 PacyeT HOPMAJIBHOT'O y/I€PKUBAIONIET0 YCUJINS B3aBUCUMOCTH OT
(popMBbI 32:KMMHBIX I'y0OK.

1) HopmManbHbe ycunuma (N) aona prao
MYy nle:

N= KR (18)
2007
rone-Bec Quapgenuna (3aroToBKMW), KT
k-xk 09 pcpuymnent 3anaca k=1,5+2, 0;
M-K O3 dbtpbuymnmeHT cuenneHsganpemMara 3a

(3arotToBKOMW) .
Ona He3akKkaneHHbBLX Tyo66 6e3 Hacewuk

11=0,12+0,15

OAna 3akKkaneHHbLX TYyo6o0K Bxewgenr peobeH
(ctTanb 65I, 60C2, Y8RC:S5%10A) npwun T
M1=0,3+0,35

k<yMmcno 3axBaToOB.

2) HopmanbHOe ycunune [gnda npus mMmaTuny
CYHKOMKI3OBbIBNCNAETEA NOo dopmM
N =X Rga (19)
20
rge-yronokoHTakTa NpPpuUu3IMb C M3 genune.

3) HopmManbHbLE Y EUPMBEBWE THyDSO EMK/YABC K O
COOTBETCTBUM C P MU CAYKHTKCOAMPMI3OBT )EhoB K I B
- k@ (20)
(m +ctga) @

4)y MakcumManbHbBA MOMEHT ( M) B KT il
ryeokum (B COOTBETCTBUM C PUCYHKONT B[ )
NP KOTOPOM BecageTaNDABEHOANPYHOK MI

M = deC'R('%, (21)
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roRpaccTossHMUE MexXAy OCbi NMOBOPOTHDO
MW OCblo 3axBaThbiBatluweh 3aroToBKU, M.

N
AL LA

[

b

]

) Y
PuncyHok 16

Mp wn BepTuUWKadbHOM pacnonoXeHWNu oCMH

M:k@@z%@in(b-a), (22)
raoeyrfn packpbTua nNpusMbl, Trpaapg.
a-yr on KOHTAaQKTa ry6K|/| C 3al OT OB K (

4.3 PacuerHbie ¢opmyJibl YCHIHI MPUBOJA OCHOBHBIX I'PYyII 3aXBaT-
HbIX YCTPOHCTB

1) PacueT ycunwmic npmmBro@mbl N3 Riyeico & H 1
17)
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1P
AR
- 11V
{H/ s 2
/ £
78 VY
2 e i g 2% 2 & ; N
S o W/ B
| N
AT AL
IRV AN,

PncyHe&€xdMa npuBopga 3Y C KAWUHOBBLI
Ycunne npumsopga 3Y, AecTBYyUWeK®- Ha

K 0 W):

20N Gag(b + r)
béh, !

roneN-HopwvHaones ycmnme B 3aBUCUMOCTU OT
onpepgenaeTcs dopmMynamMum paspgena 2
pnpuBegeHHbBIH yron TpPpeHUSA, YUYUTHLB
conpoTuBNeHNne oceli pblyaroB, T paang
P=10-npunm oOocCcaAX HaAa NOAWUNHMKAX KadueH
P="FIpnM OCANMMHHMKIDY CKONbXEHMNS.

K. M. 4. wa®8yposB; n

P=

(23)

Byron knwuuHna8rpaapg; B=4

ab-pas3 mMepb pblHyar os, M .

2) PacueT ycununw npusBopga 3YYw®-pobl
nne npuneBopga 3Y, p[pencTBYlOWeENe- He
CYHKI®M O6yaeT paBHO:

_2NOQ, .

t—tgaq, (24)

rgoeynoon preijpHaag.a,
l,l12-nneyn peolyar oB, M .
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1 P

©
<

\ 5

J

.|

NiL,_-—F‘_!___.A/A/ N

PncyHe&€xdMda npumuBoga 3Y C pblYaxXHbl
3) PacueT ycunumun npmBoamoMyY C peece

PncyHe&€xdM®a npumsBoga 3Y C peeyHbLM N\

Ycunnune Ha perke agna ryo6oK noBmBp@aTH
C pucydkoémaoeT paBHO:

PzL}, (25)
m, Q.
roae -WMakcumManbHbBN MOMEBNMpPEAAE Ol BIAVEBNEEE B
2;
m.-MO Ay NnNb cCieKTOpPa, M
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NcMOTHOEe 4Yyunmcno 3yb6beB CeKTOpa.
OAna napannenb+\bxl) ry 6 ok(26) M
4) PacueT BakKyyMHOro 3axBarTa

1-lIT Yy U €Kpo; p M2y ;i K3A ;
4-WapHUP CO HITPWMLCEOCKM;. 5
PuncyH&€xKkema BaKyyMHOTI O 3 axBa

Tpeb6yemMas nnouwagb NPUCOHE OB @FB, COCMT

F= <R
[o'PB
roek-k oas dppnyne kx6G-oazmanae @xxpiaeTao. 3
QBec T pysa, KT
PraTMOoOcdepHOe fFaBneHuwe, Kr/ cwm

P-pa3peweHne BHYTpPU RKRamMepb NpPpuUCOC

4.2 Ilocaen0BaTEIbHOCTDH BHINOJIHEHUS PA0OTHI

1. M3yuumTb paszpgen «MeToawpwalcaaomy eT ¢
2. MonyyunTtb Yy nNnpenopgaBaTena UWUHAWUBMWUL
3. PacuyunigamHmH o3xa 3axBaTHOe ycTponcTB
4. OdpopmMnmuTb OTYEeT nNo paboTe

S Bonpocsl 11 caMOCTOATEILHOM MPOBEPKHU

1. MopapgokKk nocTpoeHMA npochmnnaybn e HT |
2. MNMopapok pacuyeTa HOpManbHOT O Yypaery
3. CxemMb npuBopgoB 3Y

4. PacuyueTHbe ycumnma npuBopgoB 3Y
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