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BBenenue

BeinonHenne KypcoBoil paboTsl 1mo Kypcy «HopMupoBaHue TOYHOCTH B
MalIMHOCTPOCHUW», SBIIAETCS OJHUM M3 OCHOBHBIX JTallOB IIPaKTUYECKOMN
MOATOTOBKM OakanaBpoB 1o HampabieHuto 15.03.05. IlpakTtuueckue HaBBIKH,
IpUOOpPETEHHBIE CTYIEHTaMHU B MEPUOJI CAMOCTOSATEIBHOM pabOThl HAJl KypCOBOU
paboToi, CIOCOOCTBYIOT 3aKPEIIEHUIO TEOPETUYECKUX 3HAHMUMN, MOJYYEHHBIX Ha

JIEKIIMOHHBIX KypCax.

B mpomecce paGoTsl Hag KypcoBOW pabOTON CTYIEHT OCBaMBAET METOJUKY
pacyeTa W Ha3HAYEHUS MApaMETPOB TOUYHOCTH M3ACIUNA MAIIMHOCTPOUTEIHHOTO
NPOM3BOJCTBA, TNPUOOpPETaeT HaBBIKM B O(GOPMIIEHHHM KOHCTPYKTOPCKOMU
nokymMeHTanuu. [lomydaeT mpakTHYeCKHWe HaBBIKM OCYIIECTBICHHUS Pa3MEPHOIO
aHaJin3a cOOPOUYHBIX pa3MEpPHBIX Lienel. Bee 3To ABiseTcs ouepeIHbIM 3TAllOM €T0
MOJITOTOBKA K CaMOCTOSITENIbHOW paboTe B 00JIACTH TEXHHYECKON MOJATOTOBKU
MAaIIMHOCTPOUTEIBHOTO MPOU3BOJICTBA.

JlanHoe wMeToAMuYecKkoe TMocoOue pacKphlBa€T OCHOBHBIE TMOAXOIBI U
METOJMYECKHE PEKOMEHIAIMN M0 JTanaM HOPMHUPOBAHUS TOYHOCTH W3ICIHUN
MAaIIMHOCTPOUTEIBHOTO MPOU3BO/ICTBA.

MHuoroo0pa3sue 17631 (S 107 MAaIIHHOCTPOUTEIBHOTO IIPOU3BOJICTBO
XapaKTEePHU3yeTCs IMHUPOKUM JIHAITa30HOM KOHCTPYKTUBHBIX PEUICHUHN, UCTIOTHEHUN
U BEChbMa IIUPOKUM CIEKTPOM MPAKTHUYECKOTO WCIOJIb30BAHUS PA3IMYHBIX
(U3UYECKUX MPUHIIUATIOB.

KoHcTpykuus uznenust onpeaensercss TJIaBHBIM 00pa3oM Ha3HaueHueMm. B
COOTBETCTBHUH C AKCILTYaTaIMOHHBIM Ha3HAYCHUEM OTIPEACIISAIOT
NPUHIUANIMATBHYI0 CXeMY WIH KOHIENTYaJbHYI0 MOJAEIb, KOTOpasi B JaTbHEHUIIIEM
BOIUIOIIAETCS BO BIIOJHE OMNPEACIICEHHYI0 KOMIIOHOBKY — COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 2JIEMEHTOB KOHCTPYKIIUHU (JIeTalieid, COOPOUYHBIX CAUHUIL, U IP.).
JlJis COOTBETCTBUSA U3JEIHS 3apaHee ONPECICHHBIM TEXHUYECKHUM TPEOOBAHUAM,
HEOOXO0MMO Ha3HAYUTH DJIEMEHTaM KOHCTPYKIIMU, KOHCTPYKIIMH B LIEJIOM BIIOJTHE

ONpEICJICHHbIE 3HAYEHUS MX MapaMmeTpoB. [lapameTpbl MOTYT MMETh Pa3IMYHYIO



(bu3MUecKyo MPUPOIy — reoMeTpruieckue (pa3Mepsl, ONMPEAEIISIIONIME B TOM YUCIIEe
KECTKOCTh W  MPOYHOCTh KOHCTPYKIIMH), TPOYHOCTHBIE XapaKTEPUCTUKU
UCIOJB3YEMbIX ~ MAaTEpHUANIOB,  BSI3KOCTh  HCMOJB3YyEMBIX  JKUJIKUX  Cpel,
AIEKTPONPOBOIHOCTh TOKOBEAYIINX AJIEMEHTOB KOHCTPYKIIHH.

VYcnoBust 3KCIUTyaTaliiu MOTYT U3MEHSITh 3HAUEHUsI TapaMeTpPOB, HAIIpuUMep
JIBUTATEJIh BHYTPEHHETO CTOPAaHUS COOMPAETCS B YCIOBHUSX II€Xa MPH 3aJaHHBIX
TeMIlepaTypax, Mpu ero padoTe OCYIIECTBIAECTCS HATPEB OTAEIBHBIX €r0 YacTei 10
pa3nuuHbIX Temreparyp. [Ilpu HarpeBaHMM TE€OMETPUUYECKHE XapaKTEPUCTUKU
(pa3mepbl) MOTYT MEHATHCS, 3HAYEHUS (DU3NYECKUX MapPaMETPOB TAKXKE MOTYT
npeTeprieBaTh U3MEHEHUS (AKECTKOCTh MPYKUH, BA3KOCTh KUAKOCTEH). 3mMeHeHus
napaMeTpoB  DJIEMEHTOB  KOHCTPYKIIMM  HE  JIOJDKHBI ~ CKa3aThCsi  Ha
paboTOCIOCOOHOCTH  KOHCTPYKIIMM, Ha  oOecleuynBaeMble €10  TEXHHUKO-
AKOHOMUUYECKHE XapaKTEPUCTUKHU.

CoBpeMEHHOE  TEXHOJOTM4Yeckoe O00OpyJOBaHUE, UCIOJIB3yeMOE Ha
MPOMBIIUICHHBIX  MPEANPUATHIX, MO3BOJAET JOCTUYb BEChbMa  BBICOKHX
nokaszarejied TOYHOCTU. B OTHENbHBIX ClydasiX, MpU HU3TOTOBJICHUU JeTalleH,
pa3Mepbl MOTYT OTJIMYATHCS OT TEOPETUYECKUX Pa3MEpPOB MOJIEIH, MO KOTOPHIM
pa3zpabaTbiBaJlach TEXHOJIOTMS Ha JIecATble JoJiu  MHKpomeTpa. (OJHaKo
MOBBIIIIEHWE TOYHOCTH HE BCErjJa HEoOXOoauMo U 1enecooOpasHo. IloBbieHue
TOYHOCTH 3HAUUTEIIBHO YIOPOKAET U3JCIIHE.

C npyroit CTOpOHBI, HECMOTPSI Ha HEYKJIOHHO TMOBBIIIAIONIYIOCS TOYHOCTb,
KOTOPYK0 MOYKHO JIOCTHYb HA MPOW3BOACTBE, MPH H3TOTOBIEHUHU OJHOTHUITHBIX
U3JIeTUN, WX TapaMmeTpbl OyayT pasznudarhcs. VI3roTOBIEHHBIE 10 OJHOM
TEXHOJIOTHHU, HAa OJHOM W TOM K€ OOOpYyJOBaHUM, OJHUMH U TEMHU K€
UCIIOJIHUTEIISIMUA JIETAIH OyAyT OTIWYAThCS MO pasMmepam, mo macce. OTaudus
OyayT TeM MeHbIle, YeM TOYHEE HCIOJIb3yeMoe OOOpyJOoBaHUE, YEM TOUYHEE
WCXOJHBIC 3arOTOBKM, M 4YeM TOYHEE BOCIPOU3BOJSATCS BCE H3rOTOBJICHUS
ONHOTUMHBIX  m3Aenuil. [lapameTpbl  KOHCTPYKUMHM  M3JEIUS  JOJDKHBI
HOpMUpOBaThes. [Ipy HOpMUpOBaHMM TApaMETPOB KOHCTPYKIIMM HEOOXOIUMO

o0ecnieunBaTh PabOTOCIOCOOHOCTh KOHCTPYKLMK BO BCEM JMAaNa3oHE YCIOBHM



JKCIUTyaTaluu, oOecreyeHue HMMH  TpeOyeMbIX  TEXHUKO-DKOHOMHUYECKHX
nokazarenei. 3all0)KEHHbIE B KOHCTPYKLMIO HOPMBI TOYHOCTU JOJDKHBI OBITh
JOCTHKUMBI TIPU U3TOTOBJICHUH, @ 3aTpaThl HA JOCTHXKEHUE TPeOyeMOil TOUHOCTH
IIPUEMIIEMBI.

Hampumep kinanmaHHbld MEXaHW3M, NIpelcTaBieHHbI Ha puc. 1. Kymauek
pacIpenenuTeNbHOTO Bajla, BPalasCh, NMEPUOAUYECKH IIEPEMEINAET TOJIKATEINb,
BO3JICHCTBYIOIINK Ha mTaHry. [llTanra ToikaeT KOPOMBICIIO, KOPOMBICIO TOJIKAET
KJIallaH, IPWKUMAEMbIi MPYKUHOM K cemy. [Ipu Harpese nnuHa IITaHru, JIvMHA
CTepXHs KianaHa OynyT yBennuuBaThes. Jlomyctum jummHa mrtanra 200 mw.
Temneparypa coopku 20°C. Ilpu padote mranra moxker HarpeBatbes 10 100°C.
IIpu 3TOM ee JUTMHA YBEIUYUTHCS 17} COCTAaBUT

Lo = |, L+ aAt) ~ 200(1+12-107° - (100— 20)) = 200192MmM. To ecThb YBEIMYUTHCS Ha

0,192 mm. Ecin B MexaHuzme npu cOOpKE HE MPEayCMOTPETh 3a30pa, TO IpH
HarpeBe KjamaH He OyJeT MOJIHOCTBbIO 3aKpbIBATHhCA W pa3ieisaTh mnojioctu. [lpu
W3FOTOBJIICHWH IIAPTUM JETAJEW INTaHra, JJIMHA OTIEIBHBIX JETale MOXKET
OTJINYaThCsl, Hanpumep B aumanazoHe 199,5...200,0 mm. Ecnm B KOHCTpyKIMH
MEXaHU3Ma HE NPESYyCMOTPETh BO3MOXHOCTh PETYJIMPOBKHU 3a30pa, TO B IPUHLUIIE
Oylner HEBO3MOXHO obecneunTh Tpedyemsbiid 3azop 0,192 mm. Ho u mpm
pEeryJIMpOBKE HET CMBICIA CTPEeMHUThCs obecrneuuTh 3a3op TouHo 0,192 mm, a
TpeOyeTcsl OmpeleNuTh TOT JUana3oH pa3MepoB, NpHU MOMNaJaHUU B KOTOPOMU
MEXaHU3M OyJeT BBINOJHATH BO3JIaraéMyr0 Ha HEro (PyHKUUIO — OTKPbIBATH U
3aKkpbIiBaTh Kiamnad. [lomyctum, 3a30p pomxkeH ObiTh 0,20...0,25 mm. OH goimxkeH
OTPENEATHCS PACUETHBIM IYTEM U MPU HEOOXOIMMOCTH MPOBEPEH Ha OIMBITHBIX
WIM CEepUUHBIX oOpa3lax. YBeJIWYeHUE 3a30pa MOXKET MPUBECTU K YIApHOMY
KOHTaKTy KOPOMBICJIA W TOpLa KiarnaHa, K YMEHbUIEHHOW BEJIWYMHE OTKPBITHS

KJIaI1aHa.



Puc. 1. Cxema Kj1armaHHOTO MEXaHHU3Ma.

[Ipy>kuHBI NPWKUMAIOT KJamaH K CeIJly B MOMEHTHI BPEMEHH, KOrja Ha
TOpEll KJlallaHa HE BO3JAECMCTBYET KOPOMBICHO. EciiM KECTKOCTh MpY>XHH Oyner
HEJIOCTATOYHOM, TO TIOA JACHCTBHEM Tiepemnaja JaBJICHWM KiamaH Oyaer
OTKpBIBaTbCs, Ja)K€ KOrJa Ha HEro HE BO3IEHUCTBYET KOpOMbIcHo. Ecim xe
NPY>KUHBI OYTyT U3JMIIHE KECTKUMU, TO MOTPEOYyeTCsl 3HAYUTEIbHAsI Harpy3Ka Ha
OTKPBITHE KJIalaHa, 3TO TMPHUBEAET K HEOOXOJUMOCTH YBEIMYCHHUS CCUCHHI
IITAHTH, KOPOMBICJIA, CTEPKHsI KJIalaHa JJig 00ecrneueHus: TpeOyeMoi )KeCTKOCTH
1 npouHocTd. Tpebyercs HOPMUPOBATh HE TOJBKO MEOMETPHUUYCCKHUE MapaMeTphl,
HO ¥ MHBIC (M3UYCCKHUE apaMEeTPhl — B JAHHOM CIIydae ’KECTKOCTh MPYKHH.

Cpenn reoMeTpuyecKux napaMeTpoB HOPMHUPOBAHUIO MOJJIEKAT Pa3Mephl
JIMHEWHbIC U YTJIOBBIE (pa3Mepbl OBEPXHOCTEM, MO3ULIMOHHBIE U JIP.), OTKJIOHEHUS
dbopMBI M B3aMMHOTO  PACIIOJIOKEHHMS  TOBEPXHOCTEH,  IIEPOXOBATOCTh
noBepxHocTH. Hampumep s HagexHOW paldOThl KJIAMaHHOTO MeEXaHW3Ma,
HEO0OXOIMMO, YTOOBI B 3aKPHITOM COCTOSIHUM 3a30p MEXKIYy KIJIAlaHOM U CEIJIOM
OTCyTCTBOBaJ. OTKIIOHEHHE OT MEPHEHAUKYJISIPHOCTUA CTEPKHA KJlaraHa Tapelike,
OTKJIOHEHHE OT NPSIMOJIMHEHHOCTH CTEP)KHS KIiamaHa, OTKJIOHCHHE (OPMBI

KOHHNYCCKHUX HOBerHOCTeﬁ ceajla MW TapClIKKM, HCIPABUIBHOC B3aMMHOC



PAaCIIOJIOKECHUEC KOHHUYECKOM INOBCPXHOCTHU CCJia KJlallaHa M KOHHUYECKOM
IMOBCPXHOCTHU IIOACKa HAa TApPCJIKEC KilallaHa IMPHUBCAYT K HAIWMYHUIO 3a30pa MCKIAY
KJIallTaHOM M CCIJIOM B 3aKPBITOM COCTOSHHH. COOTBeTCTBeHHO, CCJIM 3a30p GYI[GT

U3JIMIIHE BEJIUK, TO  KOHCTPYKIMS MOXET TNOTepsATh paboTOCOCOOHOCTb.

L

Puc. 2. Biusaue oTkIOHEeHWH pa3smepoB, GOPMBI W B3aUMHOTO
pacnoiokKEeHUE OBEPXHOCTEN Ha SKCIUTyaTallMOHHBIE XapaKTEPUCTUKUA COOPOUHOM
€AUHULIBI.

[ToMuMO TEOMETPUYECKUX  XapaKTePUCTUK Ha  pabOTOCIOCOOHOCTD,
HAJIC)KHOCTb, COXPAHAEMOCTb KOHCTPYKIIMM MOXET OKa3blBaTh BIHMSHUE U
MUKpPOT€OMETPHS — IIEPOXOBATOCTH MMOBEPXHOCTEH.

[Ipu HeOmaronpusiTHOW MHUKPOTEOMETPUM TOBEPXHOCTEH TMOJBHKHOTO
COEIMHEHMSI MOXKET MMETh MECTO MOBBIIIEHHOE TPEHHE M MHTEHCUBHBINA H3HOC,
NPUBOASIIEH K U3MEHEHUIO MapaMeTPOB MOCAAKH, T.€. K YBEJIMUYEHUIO BEIMUYMUHBI
3a30pa.

JUIsi OCHOBHBIX BHJOB THUIOBBIX KOHCTPYKTHMBHBIX PpEILICHUN 3ajaya
KOHCTPYKTOpa IO HOPMUPOBAHHUIO TOYHOCTH CYLIECTBEHHO yrpoiieHa. OH MOXKeT
BOCMOJIb30BaThCS  cTaHAapTamMu. Ho 11 4YacTHBIX cllydaeB HEOOXOAMMO

BBINIOJIHUTH CIIELUAJIbHBIE PACUEThl, C YYETOM OCOOEHHOCTEW pabOThl M3AENUs U



00OCHOBaHHO Ha3HAYUTh HOPMBbI TOYHOCTH, KOTOPBIE€ pEAIbHO JOCTUYL Ha
MPOU3BOJICTBE.

MoxeT oKka3aTbCi, YTO HE BCE HOPMBI TOYHOCTH, OOECIICUMBAIOIINE
KaueCTBO W3/IeNUs, BO3MOXKHO JOCTUYh B IMPOU3BOJICTBEHHBIX YCIOBUSX, JIHOO
JOCTHKEHHE TpeOyeMOl TOYHOCTH MOTpedyeT 3HAuUMTEIbHBIX 3arpaTr. B aTom
cllydae He0OXOIUMO MPU TEXHUYECKOM MOATOTOBKE MPOU3BOICTBA MPEAYCMOTPETh
MEpOTIPUATUS, KOTOPbIE MO3BOJAT TpeOyeMyl0 TOYHOCTh JOCTHYbL (HAIpUMED,
o0paboTka B cOope, MpUTUpPKA KJIAMaHoB K Ce/jiaM 0 MECTY, PUTOHKA JIETalU T10
MECTY IIOCTaHOBKH). OTO TaKXe JOJDKHO OBbITh OOOCHOBAaHHO pPacYETHBIMU
METOAMH U OTPAKEHO B KOHCTPYKTOPCKOM JOKYMEHTALIMH COOTBETCTBYHOLIUMU

YCIIOBHBIMH 0003HAYCHHUSIMH HJTU 3aITUCAHO B TEXHUYCCKUX TPCOOBAHUSAX.
1. O01mas yacro

1.1. 3apanue Ha KypcoOBYI0 padoTy

3aaHue Ha KypCOBYIO pa0OTy IpelycMaTpuBaeT 3HAKOMCTBO 00y4YaeMbIX C
OCHOBHBIMU PYKOBOSIIMMH CTaHIAPTAMH 1O HOPMHUPOBAHUIO TOUHOCTU THUITOBBIX
KOHCTPYKLUMH  MAIIMHOCTPOCHHMS: TIVIAJKUE [WINHIPUYECKUE M IIJIOCKUE
COEIMHEHHUs, OOJITOBbIE M IIMUJICYHbIE COEIUHEHHMS], TMOIIIMITHUKOBBIE Y3JIbI,
pa3MepHBbIE LIENH, IIULEBbIE COCUHEHUS.

3amaHue Ha MPOEKT BKIOYAeT B ceOs: MOCaAKW, MapaMeTpbl IOCaIoK
COOpOUHBII YepTex u3aenus (A7 pacueTra pa3MEepHbIX LeNell U HOPMUPOBAHUS
TOYHOCTH MOJAIUUIHUKOBBIX Y3JIOB), OOO3HAYEHHUS IIJIUIEBBIX COCIUHEHUM.
3ajaHue Ha KypCcOBYIO pabOTy BBIIAETCS PYKOBOAMTENIEM MOCJE COTJIaCOBAHUS €ro

CO CTYZICHTOM U YTBEPKIAETCS 3aBEAYIOMINM KadeaIpoi.

1.2. Conep:xanne, 00beM U 3TANbI BLINOJHEHUS KYPCOBO# padoThl

BrimontHeHHass KypcoBas pa0oTa  BKJIIOYAET CIEAYIONMKA — MaTepua,
MPEJICTABISIEMBIN K 3aIUTE:
[lossCHUTENBHYIO  3allMCKYy, COJEpXKallyl  CIEAYHLME pas3leibl |

CTPYKTYPHBIC 3JICMCHTBI:



- TUTYJIbHBIN JIUCT;

- 3aII0JIHEHHBIN W YTBEPKICHHBIN OJIAHK 33J1aHUs Ha KYpCOBYIO paloTy;
- aHHOTALUIO;

- COICPIKAHUE;

- BBEJICHHC;

- OCHOBHYIO 4acCTb;

- 3aKJIIOYCHUE;

- CIIMCOK MCIIOJIb30BaHHBIX UCTOYHHUKOB;

- IIPAJIOKEHUS.

[TosicautenpHas 3amucka OGOpPMISIETCS B COOTBETCTBHM CO CTaHIApTaMH,
periiameHTupytonumMu opopmieHne TekctoBbix qokymeHToB (TOCT 2.105 — 95,
['OCT 2.106 — 96). Cnengyer oOpaTUTh BHUMAHHE HA CTPYKTYPY HOSICHUTEIbHOU
3anmucKku  (pa3zfesieHre Ha pas3ienabl U MOApa3/esbl, HyMepauus pas3zelios,
NOJIpa3esioB, MPWIOKEHUN; NpeAcTaBlIeHUe TpadUUecKuX WUIIOCTpaluil u

Tabaui, ohpopMIICHUE PACUETOB U JIp.).

bnank 3amanus. K 3ammre gomyckaercs pabora, MpU  HaJU4HH

3aIMOJHEHHOTO W YTBEPKJACHHOTO OJIaHKa 3a1aHusl (CM. TIPUIIOKEHUE).

AHHOTaMs. B aHHOTaMKM OPUBOAUTCS KpaTKas XapaKTepUCTHKA KypCOBOM
paboThl C TOYKM 3PEHHS COJCpKAHUS, HAa3HAYCHHS W HOBHU3HBI DPE3yJIbTaTOB

paboTHI.

Conepxanue  OTpakaeT  CTPYKTYpy  ITOSICHHTEIBHOM — 3allUCKH U

KOOPAUHUPYET COJAEPAKUMOE ¢ HyMepauuen crpanui] [13.

BBenenue. BBeneHune — BCTynuTENIbHAs YacThb OCHOBHOIO TekcTa. Bo
BBEJCHUU TPUBOJATCS ONUCAHUE CTPYKTYpbl MaTepuasa JOKYMEHTa U IEepeuyeHb
paccMaTpuBaeMbIX BOIIPOCOB (11€J1b pa3pabOTKU M MOCTAHOBKA 3ajauu). BBenenue
HE BKIJIIOYAETCS B OOIIYI0 HyMEpaluio CTPYKTYPHBIX EIUHUI] TEKCTa, €ro
pa3MenalT Ha OTNIEJbHOW CTpaHulle, pacnoJjaras cioBo “BBenenue” nocepeaune

MOJISI CTPAHUIIBI C IEPBOM MPOMUCHON OYKBBI.



OcHoBHasgs 4acTth. OCHOBHas 4YacThb AO0JDKHA COACPIKATD I/IH(i)OpMaLII/II-O,

COOTBCTCTBYIOIIYIO ITYHKTAaM 3adaHHA.

PabGora BEITTOJHSACTCS ITOCJICAOBATCIBHO. Bce BbimonHseMbIe PacCuCThI
AOJIKHBI COIIPOBOKAATLCA IMOACHCHUAMHU, CXCMAMM MW CCbUIKAMHW Hd HMCTOYHUKH.
OcHOBHas 4YacTh 3aBCpIIACTCA 3aKIIIOUCHUCM II0 PC3yJjibTaTaM BbIIIOJIHCHUSA

KypCOBOM pabOTHI.

3akiroueHue. 3aKII0UeHUE OTPaKAET UTOT PabOThI Ha/l pabOTON U COJIEPKUT
BAKHEUIINE BBIBOJBI, K KOTOPBIM MPHILET aBTOp. YUHMTHIBAECTCS MPAKTHYECKas
3HAYUMOCTb  pE€3YyJbTaTOB, BO3MOYKHOCTb  IIPAKTHYECKOIO  HMCIIOJIb30BAaHUS
pe3yNbTaToB pabOThI, BO3MOXKHBIE U3MEHEHUS, CBSI3aHHBIE C COBEPILIEHCTBOBAHUEM
WHCTPYMEHTAJIBHBIX ~ CPEICTB,  MPOrPaMMHBIX  HPOAYKTOB B  00JacTu
IIPOEKTUPOBAHMSI 1 HOPMHUPOBAHMSI TOYHOCTH, BO3MOKHBIE IMOAXOAbI K PELICHUIO

ITIOCTAaBJICHHBIX 3a1a4.

I'paduk BBITIONHEHUS 3TAamoOB PadOTHI, OTHOCUTEIbHAS TPYIOEMKOCTh U
BpeMsi, OTBOJMMOE Ha BBIMIOJIHEHUE KAXKJOrO JTara, MPUBEICHBI Ha OJIaHKE
3amanus. Pabora Hag TPOEKTOM OCYIIIECTBIISCTCS B COOTBETCTBUHM C Trpadukom. Ha
KOHCYJIbTALIMSIX TPOBEPSIETCS U MOPEABAPUTEIBHO MPUHUMACTCS  KaXKIbId
BBITIOJIHEHHBIN pasziell KypcoBoil pabotel. Ilepen 3amuToil ocyiecTBisieTCs
HOPMOKOHTPOJIb. Best pazpaboTanHas TOKyMEHTAIMS BUBUPYETCs. 3aniuTa paboThl
OCYILIECTBIISIETCS Tepen KoMuccueil. BrimonmHeHHass paboTta chaeTcs B apXuB.

DJNEKTPOHHAS KOIHUS — B 3JICKTPOHHBIN apXUB.

1. HopMupoBaHue TOYHOCTH TJIAJKUX HWINHIAPHUYECKHX M ILUIOCKHX
COeJUHEHUI.

1.1. Pacuer nmocanok.

HeoOxoaumo paccuuTath mapameTpbl TpPEX MOCAIOK: C 3a30POM, C HATATOM,
nepexoHyto. [Ipu pacuere nmocanok Bocnonb3oBaThes aaHHbMU ['OCT 25346- 89
ECAIL. O6mue monoxeHus, psiabl JOMYCKOB U OCHOBHBIX OTKJIoHeHui, ['OCT
25347-82 Ilonst mOMyCKOB U peKOMEHTyeMble mocaaku. JJis mepexoiHoN mocaaKu

OIpCACIUTL BCPOATHOCTL 3a30pa. I[JISI nocaakKu C HATATOM OIPCACIUTbL YCHIIHMC
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3alIp€CCOBKM M Pa3HOCTb TEMIICpAaTyp BTYJIKH HW Balia,

C06I/IpaeMOCTB IMOoCaIK TCPMHUICCKHUM CIT0CO00OM.

ITpumep:
9(0 036)
1.ITocaaka ¢ 3a30pom: #10 3040
d 9( 0,076
H = dH =10

ES=0036 EI =0
es=-0,040 ei=-0,076

D, =D, +ES =10+0,036=10,036
D,,, =D, +El =10+0=10

. =d,, +es=10+(-0,040) = 9,960

. =d,, +ei=10+(-0,076) = 9,924
=D_ —d_ =10036-9,924=0112
. =ES —ei =0,036— (-0,076) = 0,112
=D, —d,_, =10-9.960=0,040

. =El —es=0—(-0.040) = 0.040

D - Dus ; Dy _ 10,0326+10 10018

D -D, +5 ; Bl _10+0.018-10.018

o
3

w nw nwwnmo
3 3

o +din 9,087+9,072

dm — max min — ) ! :9,979

2 2
0 —d es;rel _ 10, (F0.040)+(-0076) _ o,
5 Sm ;smm _ 0.11220.040 0076

S, =D, —d_=10018-9942=0,076
TS=S_, —S,, =0.112-0.040=0.072
TD = ES — EI =0,036—0=0,036

Td = es—ei = —0,040— (~0,076) = 0,036

oD—TD 0036_0006
6 6

od—Td 0036_0006
6 6

o =~oD? +0d? =0,0085
S¢ =S, +30=0,076+3*0,0085=0,1015
S¢ =S —30=0,076—3*0,0085=0,0505

min

['padmyeckoe n300pakeHNE MOCAAKH C 3a30POM.

00ecreYrBaOIIY 10
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[locodko € 3030poM

=
o -
= =
n I
= A=
g S
= L —
nos | Es=0.036 =
0.0 ! | €
0z 1 =
+ 9 E
T T i
00T = .
12/ = g es=-0.04
-npE 2| 2 E
= = ljg
00a nl | 2 j
A4 = ! oo
008 T = ei=-0.074
é— = E §
= o o
_ % =
=
H8 0,018
2.IlepexonHa nocaaka: #6 —(00020 )
N7 (6008

D, =d, =6

ES=0018 EI =0

es=0,020 ei=0,008

D, =D, +ES=6+0,018=6,018

D..=D,+El =6+0=6

mx =dy +€5=6+0,020=6,020

=d, +ei=6+0,008=6,008

=D, —d,, =6,018-6,008=0,010

=d, . — D, =6,020-6=0,020
Do * Diin 6,018+ 6

5 =

d - A + Aimin _ 6,020+6,008
" 2

S, =D, —d,, =6,009-6,014 =-0,005

N, =d,—-D, =6,014-6,009= 0,005

TD =ES -EI =0,018-0=0,018

Td =es—ei =0,020—-0,008= 0,012

TD 0,018

T

o

dmin
S e
Nmin
Dm

=6,009

=6,014

oD = =0,002

11



Od:%:M

on =05 =+ oD’ +0d? =0,0036

S¢ . =S, +30 =-0,005+3*0,0036=0,0158
S¢ =S —30=-0,005-3*0,0036=-0,0158
N¢ =N_+30=0,005+3*0,0036=0,0058
N¢ =N_—30=0,005-3*0,0036=-0,0058
xl=-30 =-0,0108

x2 =30 =0,0108

=0,003

_eZOS2

f(x) =

[EEN
o]
S

oS -

0,009 -x2
1

D= j g2 .dx =0994
2 0S-~\27

1
oS-~ 27

Y =

=110,817

11 x)

I'paduueckoe n300pa>keHre NEPEXOAHOM MOCATKH.
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]
as:0.02 g J
b i=
) Lrs :
ES:0.018 N n/ ' = +
L= L
.
|_| 8 %] - e2i=0.008 5
2 ] A £
3 O 4
A
yF ¥
El:-4 'UE'
¥
H8 0,046
3.ITocaaka ¢ HATSITOM: 42570—(00192 )
X8(0:l46
D, =d, =70

ES=0,046 EI =0

es=0,089 ei=0,059

D,.. =D, +ES =70+0,046= 70,046

D,.=D, +El =70+0=70

=d, +es=70+0,192=70192

=d, +ei=70+0146=70146

=d,, — Dy, =70192-70=0,192

=0, — Dnx = 70146—70.046=0,100
Dpax + Dpwin _ 70,046+ 70

2

D, =D, + ES;E' 70023

ax
in
ax
in

=70,023

d
dp
Nm
Nm
Dm

4 - Oy + in 70192+ 70,146
me 2 - 2

d, =d, +2>% _70169
N, =d_-D, =70169-70,023=0.146

=70169

N, = Mo ¥ Nowo ; Nun _ 0,146

m

PacuutriBaem YCHUIIUC 3aITPpECCOBKU F:u Pa3HOCTb TCMIICPATYP At BTYJIKH, U BaJia JJIs IOCaJiKH C
HaTATOM.

d 0,070x o

=—W-v|=-""—77—[1-03[=0,0122510"" —
A 2E1[ 1 2-2-10“17a[ ]

3

3 = Ltv,]= 20700 1y, 63]-0,02275.10 1 2

2E, 2-2-10" ITa H

13



3

N o - fmec-7-d -1 0,192-10°-0,1-3,14-0,070-0,070
2(4, +4,) 2(0,01225+0,02275)-10™

=422016H

N, +Scs _ 0’192:0'05 _ 288°C
a-d 12-107-70

At =

I'padmueckoe n3obpaskeHUe MOCATKU C HATSATOM.

MMocodko £ HOmAZOM

[t |
[ )
=
r—\.
W
A
=
. ez=[117% E
[
[t}
01ed = ¥ 0
=
1! -
.o = er=0144
4 = = —
= = g
;!.'q =
0 o =
=
=| [i=0.046
¥
0.0é4
4
]
U [
El=0
-0
-t
1._.
=
= = =
: E
sl | § E
" =
= =]
"IZI'- =
=
—

1.2. ITon6op mocanox.

JUIst 3a1aHHBIX MTAPaMETPOB MOCATOK C 3a30pOM, MEPEXOJHOM, U C HATATOM,
noaoOpaTh cTaHaapTHyto, pekomeHaoBanuy ['OCT 25347-82 Ilonst qomyckoB U
pekomenayemele nocaaku. MoxHo Bocrnonb3oBatbess ['OCT 25346-89 ECUIL

O6IHI/IC IMMOJIOKCHHU, PAABLI JJOITYCKOB U OCHOBHBIX OTKJIOHCHUH.

1. BeiOop mocaaku ¢ 3a30poM.
D=10 mMwM.

Spax=0.2MM.
Sin=0,005Mm.

14



smax=0 /200

Jmb Smin=0 005 //
1/

A

Haon

P17

BepxHee oTkI0HEHHE Bajla paBHO MUHUMAJIbHOMY 3a30py. BeiOupaem nosne nomycka

le( OOSO) ES =0.2-0.12=0.080. BeiOupaem mnose gomycka H10(+0'070j .
0.120 0
D, =12.070
D,.,=12.000
d. =11.950
d, =11. 88
S o ~ —d.. =019
S, —d ~ =0.050
H 10(+0.070J
12
le(_O'OSOj
-0.120
smin=0 050
FS=0.070 /
z smax=U0190
H10 / /
v/ 8s=-0.050
i
il
‘ 410
o , ¥
= pi=-0.120

2. BriOop mepexoTHOM TTOCaIKH .

15



D=10MM.

N, =0,021
S,m=0,016
Smax=0U 014
! 0gA b Nmox=0021
Imb ]
7
)
—
L

Bepxnee otknonenue Bana copnagaer ¢ N =0, 021. M3 1abauiel cTaHAapTOB Jydile

BCETO MOJXOIUT TOJIE IOMyCKa N6 [Jr 8’813} , ES=0.010+0.016=0.026, mnyumie Bcero
+ )

( + o,ozzJ
MOAXOAUT MoJje Ionmycka H8

D, =10.022
D, =10.000

d_, =10021

d_. =10.010

N =d_ D, =0019
S

= —-d,,, =0.012

max max min

H 8[+ o.ozz}
D10 — 2
+0.019
né
+0.010




Smax=0.01/

Ey=0.027 \ os=0.019  Nmax=0,019
I

HA no
4 0i=0.010

P10

3. Bri0op mocasok ¢ HATSITOM.

D=65
N, =0.161
N, =0.075

Nmox=0,1461

Nmin=0 075

T:::::::i- Ban
il

¥

Omb

$65

BerHee OTKJIOHCHHEC BaJlIa paBHO MaAKCHUMAJIbHOMY HATATY. J% 3 Ta6J'II/IIIBI CTaHJapTa HaxOoIHuM,

+0,168
YTO JYYIIE BCETO NOAXOAUT IOJIE JOIIyCKa X8 0122 | Torma

ES =0.122—-0.075=0.047, mnonbupaem orBepcTe H8 (Jr 0'046J .
D, =65.046
D,., = 65.000

d_, =65.168
d,, =65122
N, =d,_ —D,, =0.168
N, =d_ —D,_ =0076
17



H8(0.046j
65@
X8
+0.122
ps=0.168
Nmin=0,074 g Nmox=168
0
£5=0.040 £ ei-0122
18
U
>
=

1.3. Tlombop mocamok coeAuHEHUH, paboTaroNMX MpU TeMIeparypax
OTJIMYHBIX OT HOPMAJIbHBIX.

Tpebyercs mpoHOpPMHpOBATH MO TOYHOCTH TIOCAAKy MpPH HOPMAIBHOM
TEeMIlepaType, €CiIu XapaKTep IMOCAJAKU 3aJlaH MpU TeMIlepaType, OTIUYHOU OT
HOPMAaJbHOM.

[Tpumep.

s rnankoro nuiauHpudeckoro coennnenust Du=200 MM paboratomiero npu Temmneparype T=
180°C mpoHOpMHUPOBATH 110 TOYHOCTH IMAMETPATIbHBIE Pa3MepPbI BTYJIKU U Bajla IPU
HOpMaJIbHOU TeMIIepaType, eClid Py SKCILTYyTAllHOHHON TeMIlepaType nocajka
xapakrepusyercs 3a30poM S=10 mxm + 20%. ['mims3a cranbHasl, BCTaBKa aTIOMUHUCBAS.

S;,T:la; =12 MmxM

S ;],1'2 =8 MM

t, =t, =180C

At = Aty = At, =180-20=160C A

ay =12*10"°1/ 2paoo

aay =24*107°1/ 2pao

At, =d*(ap *At—a, * At)= 200*(12*10’6 —24*10%° )*160 = —384mxM
Sep =S¥ —At, =12+ 384 =396 mxM

pab

min _ ¢ min _
Scr =S 5 — Aty =8+384mxm
TpeOyemasi TOUHOCTH HE SBIISETCS SIKOHOMUYECKH JTOCTHKUMOM. JlOITyCTHMAast TOYHOCTh

obecnieunBaercs o 1T15, mosTomy TpedyeMyro TOUHOCTh OyIeM 00ecTieunBaTh CEIEKTUBHON

COOPKOH.

18



Nrp=——-=—=10
TFPi 2
T, = 20 mxm no ITS5 = 20 MM
4
T, === 2 MKM
2
Ne pasMepHOU rpymisl Dmax, mv | Dmin, MM | dmax, mm | dmin, mu
1 | 200,0002 200 | 199,6062 | 199,606
2 | 200,0004 | 200,0002 | 199,6064 | 199,6062
3| 200,0006 | 200,0004 | 199,6066 | 199,6064
4 1 200,0008 | 200,0006 | 199,6068 | 199,6066
5] 200,001 | 200,0008 | 199,607 | 199,6068
6 | 200,0012 200,001 | 199,6072 | 199,607
7 1 200,0014 | 200,0012 | 199,6074 | 199,6072
8 | 200,0016 | 200,0014 | 199,6076 | 199,6074
91 200,0018 | 200,0016 | 199,6078 | 199,6076
10 | 200,002 | 200,0018 | 199,608 | 199,6078
smax=0.394
£S=0,007
0 i
b
B
1
i
5
i
i
il f
- FI=0 4
— _
= ps=-[.397 :
i 0 ,
- D smin=0.3%97
— i
=
t
g
i
3
— 7
i 1
pi=-[.3594

2. HopanOBaHne TOYHOCTH y3J10B MAIIMHOCTPOUTEC/IbHBIX

KOHCTPYKLUIA.

19



2.1. HopMupoBaHue TOUHOCTH OOJITOBBIX U IIMUJIECYHBIX COCTUHEHUN.

HopMupoBanne TOYHOCTM y370B MAIIMHOCTPOUTENBHBIX KOHCTPYKUHUN
OCYILIECTBIISIETCS ¢ MPUMEHEHUEM CTaHAAPTOB U MPUBJICYCHUEM METOJIOB pacyeTa
pasMmepHbIX lened. Hampumep, ajis HOPMHUpPOBAaHUS TOYHOCTH OOJNTOBBIX U
HIMUJICYHBIX COCAUHEHUN MMEETCSI BO3MOXKHOCTh HUCHOJb30BaTh cranaapt 'OCT

14140-81 «/lomycku pacmonoxeHus Oceil OTBEPCTUI I KPEMEKHBIX JeTalIeh.

3amanue. /[[ns OosiroBoro (WIMUJIEYHOTO) COCAMHEHUS C JUAMETPOM
KPETIeKHOM JieTalu Oy, OTIpe/IeNnTh:

e JlmameTp OTBEPCTHS MO Kperexk oy,

® T[IO3UIMOHHBIE JOMYCKU M JOMYCKH Ha Mo3uniMoHHble pasmepsl (nmo 'OCT
14140 — 81);

e 0hOpPMHTH JBA BapHaHTa ICKU30B — C YKa3aHUEM MMO3UIIMOHHBIX JTOMYCKOB U
JIOTTYCKOB Ha MO3UIIMOHHBIE pa3MEPh;

e CwmonenupoBath Mo JBe jeranu «Kpbliiika», 3a10KUB B OAHY MOJIEIb OJTHON
MO3UIIMOHHBIE Pa3Mephl, KOOPIUHUPYIOIINE PACTIONIOKEHUE OTBEPCTHH, IO
MaKCUMYyMY, BO-BTOPYIO — 10 MUHUMYMY;

e CwmomenupoBaTh B BHUJAE UWIUHApPA CTEPKEHb KPEMEKHOW MAeTalu 10
HOMHHAJILHOMY pa3Mepy;

e CoOpaTh BBHITIOJIHGHHBIE  MOJCIH, BBIIOJHUTH  aHAJIW3  3a30pPOB,

UHTEpPEpEHINI.

20



Puc. 2.1. Ocku3 neranu «Kpelika», Bapuar 1.

Tabmuua 2/1.

3aI[aHI/I$I Ha HOPMHPOBAHHC TOYHOCTH PACIIOJIOXKCHUA

OTBEPCTUM MO KPETEeKHbIE AeTalld (JIMHEHHBIC pa3Mephl).

Ne dip Ly A L, B Bua coenuaeHMs
1 8 120 100 100 85 BonroBoe

2 8 100 85 110 90 IMnuneunoe
3 8 90 75 70 55 BonroBoe

4 8 150 130 150 130 [Imuneynoe
5 10 120 100 100 85 BonTtoBoe

6 10 100 85 110 90 [Inuneunoe
7 10 90 75 70 55 BonroBoe

8 10 150 130 150 130 [Imnneynoe
9 12 150 130 150 130 BonroBoe
10 12 160 130 160 130 [Imuneynoe
11 12 110 90 140 120 BonTtoBoe
12 12 150 130 130 110 [Inuneunoe
13 14 200 170 250 220 bonToBoe
14 14 210 180 250 220 Inuneunoe
15 14 300 270 320 290 BonroBoe
16 14 400 370 440 410 [Inuneunoe
17 6 100 85 120 105 BonrtoBoe
18 6 60 50 80 70 Inuneunoe
19 16 450 420 500 470 BonToBoe
20 16 500 470 600 570 [Inuneunoe
21 16 450 400 550 500 [Inuneunoe

21




22 4 80 70 90 80 Bunramu
23 4 50 40 80 70 Bunramu
24 3 40 35 50 45 Bunramu
25 3 45 40 70 65 Bunramn

Puc. 2.2. Ocku3s neranu «Kpelka», Bapuanr 2.
Tabmuua 2.2. 3amaHuss Ha HOPMHUPOBAHME TOYHOCTH PACIIONIOXKEHUS

OTBEPCTUM MO KPENEKHbIE AeTAIN (JIMHEHHBIEC U YTIIOBBIE pa3MephI).

(o D d o1 oLy o3 By coennuenns

8 120 100 80 110 100 Bonrosoe

8 100 85 95 90 110 [HIuineynoe

8 90 75 45 110 120 bonrosoe

8 150 130 90 100 100 [uineynoe

10 120 100 100 90 100 BbosroBoe

10 100 85 90 80 120 HInuneuHoe

10 90 75 90 80 110 bonroBoe

10 150 130 105 110 80 HInuneyHoe

OO |N OO W N - =
io

12 150 130 70 150 80 Bonrosoe

10 12 160 130 80 110 100 [Iuieynoe

11 12 110 90 95 90 110 Bonrosoe

12 |12 150 130 45 110 120 [IInunednoe

13 |14 200 170 90 100 100 bonroBoe
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14 14 210 180 100 90 100 HImuneynoe

15 |14 300 270 90 80 120 Bonrosoe

16 14 400 370 90 80 110 HImuiieunoe

17 6 100 85 105 110 80 bonrosoe

18 6 60 50 70 150 80 [Iuineynoe

19 |16 450 420 100 100 100 BonroBoe

20 16 500 470 100 90 100 HInuieunoe

21 16 450 400 90 80 120 HImuieunoe

22 4 80 70 90 80 110 BunTamu

23 50 40 105 110 80 Buntamu

4
24 3 40 35 70 150 80 Buntamu
25 3 45 40 90 100 87 Buntamu

2.1.1. OmnpenenseMm auaMeTpbl OTBEPCTHI MOJ KpENEKHbIE JeTalH, B
3aBUCUMOCTH OT Pa3MepOB CTEPKHEN KpENexKHbIX AeTanei Tadm.2.1.

Tabmuma 2.3. JnameTpsl CKBO3HBIX OTBepcTH D, MM moJ KpemnexHble
JI€TaJli U COOTBETCTBYIOLIME UM HauMeHbIINe (rapantupoBanHbie) 3a30pbl ('OCT
11284-75), nyst 3aJaHHBIX AHAMETPOB d, MM CTEp)KHEH KPEIISIKHBIX JICTAIICH.

d, mm D, Mm

1-it psin 2-1i psn

D, mm Smin, mm | D, MM Smin, Mmm
3,0 3,2 0,2 3,4 0,4
4,0 4,3 0,3 4,5 0,5
5,0 5,3 0,3 55 0,5
6,0 6,4 0,4 6,6 0,6
8,0 8,4 0,4 9,0 1,0
10,0 10,5 0,5 11,0 1,0
12,0 13,0 1,0 14,0 2,0
14,0 15,0 1,0 16,0 2,0
16,0 17,0 1,0 18,0 2,0
18,0 19,0 2,0 20,0 2,0

[Ipumeuanue. IlpenenbHble OTKIOHEHUS AUAMETPOB CKBO3HBIX OTBEPCTUH

115t mepBoro psana no H12, nns sroporo psaa no H14.
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2.1.2. Tlo crangapty I'OCT 14140-81 [omycku pacmoyiO)K€HUs OCeu
OTBEPCTUN NJIsl KPETEKHBIX JIeTallel, C YYETOM TOro, COeMHEHUE OOJITOBOE WM
LIMWIEYHOE, ONPEAENSIOT IMapaMeTpbl TOYHOCTH (MO3UIMOHHBIA JOMYCK U
JIOMYCKM Ha TMO3UIIMOHHBIE pPa3Mephl) [JIsi CXEMbI PACIOJIOKEHUS OTBEpPCTHUH,
COOTBETCTBYIOIIEH 3a1annto. Hanpumep, puc. 2.1.

[Tpeneasnwie ot-
kAoHeRdn 4L
paamepos Ly m L, | 0,014 0,016 0,022

[lpenentuie or-
piaonenun 2=8L4
pa3Mepos no gHa-
FOHAAH MEWIY OCsH-
MH ABYX J00HX
oTBepcTHi 0,02 0,025 0,03

Puc. 2.1. ®parment crangapra [OCT 14140-81.

4. Tpu HAH Ye-
Thipe' OTBepPCTHA,
pacnonoWenHLe B
Ana paia

2.1.3. Odopmuth 5CKU3 JE€Taldd, Yy4YacTBYIOIIEM B OOATOBOM WJIHU
MIMWIEYHOM COCAMHEHUH, HOPMHUPOBAHUE TOYHOCTU PACIIONIOXKEHUE OTBEPCTHI
3a/1aTh Yepe3 TMO3UITMOHHBIC JOITYCKH.

2.14. OdopMuTh 53CKU3 JeTald, Y4YacTBYIOIIed B OONTOBOM WIH
MIMWIEYHOM COCAMHEHUH, HOPMHUPOBAHUE TOYHOCTU PACIIONIOXKEHUE OTBEPCTHI
3a/1aTh Yepe3 JOMYCKH Ha TTO3UITMOHHBIC Pa3MEphI.

2.1.5. Bemmoaauthk Mojeinb Aetain «Kpeimka» B cucteme Unigraphics.

A) 3arpy3uth cuctemy. Co3aaTh HOBBIN (aiil MoJeNd, Ha3BaB, HAIpUMEpP
«Krly.

JlomycTuM, TaHHBIMU 3aJIaHUS OYIyT:

Ne dip Ly A L, B Bua coenuaeHmns

i 10 120 100 100 80 bonrosoe

B stom citydae otBepcTue noj kpemnex 0yaet Do=10,5 mwm.
I[To TOCT 14140 mosummoHHBIM pgomyck Oyaer 0,5 MM, mOMycK Ha

MO3UIIMOHHBIN pa3zmep Oynet +£0,35 mm.

Coznaem «bmok» - 4 Pasmepsr O6sioka Oyayt JQnmura 120 MM (1o ocu X),

mmmpraa 100MM (110 ocu ), Beicota 10 MM (110 ocH Z).
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x|
o0
~Waruseibopa— M

i

-
-
OmaHa (XC) IJ.ZCI Tom il ZC
LLkpuHa (YC) IJ.CICI TOrn il

BricoTa (ZC) IE TOrn il

BynesckKe onepalm | ié v|

0K I I'IpHMEHHTbl OTMeHa |

Puc.2.2. lnanor co3nanus u MoAcib «biokay.

b) Jns ynmoOGcTBa pemakTUpoOBaHHUsS JOMYCK Ha TO3UIMOHHBIA pa3mep

3a1aIUM B KMHCTPYMEHT» - «BBIPAKCHHUSD.

x|
~ CNWCOK BbIDEHEHWA ﬁ oz

IMMEHDBaHHbu'& jl j | ! |

I,

Wma b | dopryna I 3HaqEeHME | EanHius | KoMMEHTapMIA |

A 100 100 FrirT

AL A+T 100,35 mim

E 80 30 i

EL B4T 30.35 FrirT

L1 120 120 FrirT

L2 100 100 FrirT

T 0.35 0.35 FrirT

OnuHa j
e fmm ]

mnpnynal ilﬁl
Al b - e A ]

4

Ok I MpUMEHKTE | OTMeHa |

Puc.2.3. Beipaxkenuss s w3MeHeHus wMoxaend. A,B — HOMUHaIbHBIC

3HAYEHUSI TIO3UITMOHHBIX Pa3MEPOB, KOOPAMHUPYIOMIUX PACTIONOKEHUE OTBEPCTHH;
AL, BL — mosunmonHbie pa3Mepbl, KOTOpbI€ Mbl MPUMEHUM Ha mojaenu; T —

JIOTYCK Ha MO3ULIMOHHBIN pa3mep; L1, L2 — nnuHa u mupuHa 60Ka.
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B) Mogaenupyem nmnepBoe OTBepCTHE. AKTHUBU3UPYEM  HHCTPYMEHT

r
«OTBepcTue» - B | 3agaemM napaMeTphl:

o
TN —————
=]

~LLaru eeibopa

DUneTp I Niobeie j

OuameTp IE m
FnybuHa IECI m
¥ron npy BepLMHE IILILS de

1] | B

ZHEHHTE, CTOROHY, I

6,8 | anMEHHTbl OTmena |

Puc.2.4 lnanor mogenupoBanus «OTBepCTUY.
VYka3piBaeM TpaHb 0J0Ka, HA KOTOPOM OTBepcTHe OyAeT pacrosiaraTbCs, U

>

L -

KOOPAMHUPYEM OTBEPCTHE IO MECTY PACHOJIOKEHHS HCIOJb3Ysl pa3Mephbl

KMCPHCHAUKYJIAPHO» U3 Arajiora «H03I/IHI/IOHI/IpOBaHI/I€».

ML L
TEKYILEE BRIPEKEHIE
|p13 = |1o ﬂ
[Tox | ipmen] tasan | Ommens|

Puc. 2.5. ITo3uninonupoBanmue MOJCIUPYEMOTO OTBEPCTHS.
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LT
Tupaxxupyem OTBEpCTUs, MCHOIB3YS «MacCHUB» - l"” Ucnonb3zyem

MPSIMOYTOJIbHBIN MAcCCHUB, C pPACCTOSIHUEM I10 OCH X M H cooTBeTcTBeHHO AL u BL.

x

MeTog
f* Ofwmi
{ MpocToil

{~ QauHaKossIE

Kon-8o Boone oou XC Iz—d
CHMEWEHWE BAONE OC4 X Wﬂ
Kon-8o Baone ook YC Iz—ﬂ
CHMeLWeHre BA0NE oo Y IEET_—

0K I Hazan | DTHEHEI

Puc.2.6. 3ananue mapamerpoB maccuBa. Pe3ynbpTaT onepanuu.

AHaNOrMyHo cmoaenupoBarh IlmuTy — ¢ TONHBIM KOHCTPYKTHBHBIM
nonobueM, HO JONYCKHM Ha IO3UIMOHHBIE pa3Mepbl BBIUECTh W3 3HAUCHUU

IIO3MIOXMOHHBIX PAa3MCPOB

x
~ CMCOK BhIPEeHIA %lﬂ Fic |

IMMEHDBaHHblﬁ j I j

I

Kma i | PopMyna | IHEYEHHE | EAMHULIEI | K oMMEHTSPMIA |

A 100 100 A

AL A-T 99,65 A

B 30 a0 T

BL B-T 79.65 A

L1 120 120 A

L2 100 100 fm

T 0.35 0.35 fm

I,El,nMHa j

Mm#A I I”"”" j

mopnynal ilﬁl
Al 5 el X

4

OK I MPUMEHKTE I OTMeHa |

Puc. 2.7. ITapametpbl monenu «Ilmutay
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3ateM YOPOIIEHHO, HUJIWHAPOM C AWAMETPOM, PaBHbBIM HOMHUHAJIBHOMY
AUaMCTpPy Oonra u BBICOTOfI, HCCKOJIBKO HpGBBIIHaIOHICﬁ BBICOTY COIIPATAaCMbIX

IUIATBI U KPBIIIKHA.

T

EAN
Puc. 2.8. Yoporiennas Mojaens 60ira.

Jlanee HeEOOXOAMMO BBIMIOJHUTH COOpKY. Jljisi OOJITOBBIX COEAMHEHHI

CONMPSDKEHUS MO UUWIMHAPUYECKHUM MOBEPXHOCTSM 00JITa U OTBEPCTUH OYyIyT

> .
KaCaTCJIbHBIC - b | HJ’ISI MIMMJICYHBIX COCAMHCHUHN IIIMWJIbKA — IINIMTAa — COOCHO -

14

, IIIJIbKA — KPBIIIKA — KaCaTeIbHO.
3areM HEOOXOIMMO BBIMOJIHUTH «AHANMMU3» - «3a30pbl B cOopke». CHavana
TpeOyeTcs ONpeNeNuTb, MEXAY KaKUMU KOMIIOHEHTaMu cOOpku Oyner

BBIITOJIHATBHCS aHAJIN3.

x

{ OCHOBHOM 3Pac|.|.|mpe|—u—|b|ﬁ | MeoMETPHA C NEPECEYEHHEM I

g ............................

MMA Habopa sasopoe IEET.’L

—Tin Habopa 3a30pos
% KomnoHent 1 Teno

~CrMcKK ANA NPoBEpKK
% OpgwH awmcok § [Ba aMcka

Cn1coK ogMH IBEE ofeekThI vI MNokaszaTte |
Crvcor oea IEh:E ofbeKThI vI [Makazare |

30Ha 38330D0E N0 YMONYSHWD ICI .000000

PexKM aHanuza

" OcHoBaHHBIA Ha haceTax
% Mnonb30BaTe TENE MAE BOSMOKHO

" WcnonesyiTe Tena

QK I MPHUMEHTE | OTMeHa

Puc. 2.9. 3ananne HabOpoOB KOMITOHEHT /IS aHATN3a 3a30POB.
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Selected Component | Interfering Component
- {J» HabBop sazopos: SET1 Bepoaa: 0
- [ MepeceyeHHA
- [ MIrHOpMPYEMBIRA
=@ CnMcoK oaK1H
- Balt (115)
Bolt (129)
Bolt (143)
Bolt (29)
Kri(2z)

- [ ONOMAHUTENEHEIE MapE! ANA NDOBEDHA

Puc. 2.10. Co3nannbiil «AHaINU3 3a30POBY.

MNpocMoTp 3a30poB

Selected Companent | Interfering Compai
. Habop %Dpas: SET1 Bepoua: 1
EIE.- MepecedeHun
Kr2 (59) Kri(22)
Kr2 (59) Bolt {99)
Kr2 (59) Bolt {129)
L Kr1 (22) Bolt (115)
-~ T4 Kr1(22) Bolt (29)
L Kr1 (22) Bolt (143)
[ Kr1 (22) Bolt (129)
I kr2 (59) Bolt (143)
O kr2 (59) Bolt (115)
[ MIrHOpUPYEMBIRA
=@ ChMcoK oaK1H
- Bolt {115)
- Bolt (129)

Puc. 2.11. Pe3ynbTat aHanusa.

[TosyuyuTs oTuer:

Pesiome —--

Bcero oOBEKTOB: 6
Bcero nap: 15
[I[poBepeHHEIE [IapH: 15
JICKJIIOUeHHbIEe I1apH: 0

OBBEKTHE M3MEHMJIMCH I[IOCJIe IIOCJIefHero 6

[ITapel M3MEHMIIMCH IIOCJIEe IOocJelHero 3amnlb

Bcero nepeceudeHuM: FRXAKK G Ak A AR
OBuee UMCIIO MCTMHHHIX [IepecedeHun 3

Bcero yCJIOBHEIX II€pPEeCEeUYEeHUN:

Bcero nepeceueHMY KaCaHUA:

Oflee UYMCJIO IepecedeHUlM BJIOXEHHOCTU
Bcero HOBEIX II€peCEeYeHUN:

HoBEIe HacTosAmMe NepecedeHUrs

Hosrie YCIJIOBHEIE II€pPECEUYEeHIUA

HoBele kacaHua

HoBEIEe mnepeceueHMs BJIOXEHHOCTN: 0

(:HGH&TB BBIBO. Nmeetcs BCPOATHOCTD HpHHYHHTeHBHOﬁﬁ YCTaHOBKH

o O W wWw ooy O

OONTOB B COEOUHEHUE (YHUCIO HMCTHUHHBIX MepecedyeHud 3), MpU BBHINOJHEHUU

MO3ULAOHHBIX pPa3MEPOB MO TpaHUIAM TOJdS JOMYyCKa Uil 3aJaHHOTO
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KOHCTPYKTHBHOI'O HCIIOJTHCHUS. P@KOMGHH&HI/II/I —  YXCCTOUUTb AOIMYCKU H

MOBTOPHO MPOBEPUTH.

.

Puc. 2.12. Hanbonee HebGaaronpusaTHOE IMepeceucHUE.

3arem, Tmocie obecreueHus coOupaeMocTH (Kak TMpaBWIO  OHA
oOecrieunBaeTcs B OOJIBIIMHCTBE CIy4aeB, NMPU HCIOJB30BAHUU PEKOMEHIAIHMA
['OCT14140, opopMUTh 3CKHU3bI NIl 33JJaHHBIX BAPUAHTOB UCIIOJIHEHUH COOpPKHU
OONTOBBIX W IIMHJICYHBIX COCTUHECHU.

[Tpumep.

[TpoHOMUPOBATH IO TOYHOCTH OTBEPCTHSI 0] OOJITOBOE U IIMUIEYHOE COSAUHEHUE JIIS
cieayronmx ganabeix L1=500 MM, L2=400 mMm, d=10 mm, D=500 mm, a1 =90°, a2 =50°, a3=110°.
CmonenupoBats coennnenus. [IponsBectu ananu3 cooupaemoct. OGopMUTH ICKU3bI HA
JIeTalli B IBYX BapHaHTaX: UCIIOJIb3Ys MO3ULMOHHBIE TOMYCKH U JIOMYCKU Ha MO3ULUOHHbIE
pasMepBl.

1. Mopenupyem coeMHEHHE ABYX IUIUT MO 3a/laHHBIM [TapaMeTpam.

BribupaeM auaMeTpsl CKBO3HBIX OTBEPCTHH MO KPETIEKHBIE TETATN U COOTBETCTBYIOIINE
UM HauMeHblIlne (rapantupoBanHble) 3a30psl 1o 'OCT 11284-75. Beibupaem 2-i psn D=11 mm.

BribupaeM npenenbHble OTKIOHEHHUS Pa3MepOB KOOPAMHUPYIOMIMX OcH oTBepcTHs. Cructema
npsiMoyTosbHbIX KoopauHat. Coeaunenue tuna A(6ontosoe). 'OCT 14140-81, Tabmuia Ne3.
Koadduuunent nucnonszyemoro 3azopa K=1.IIpenensusie otknonenus +3L.=0,7.

BerlinonHseM cOOpKy coeIMHEHUSI.

Brimonnsem ananu3 3a30poB B cOOpKe U cocTaBiisieM oTdeT Nel.

Otuer Nel.

BelinonHsieTcs aHau3 3a30poB --

Jara u Bpemsi: 28-Nov-2006 09:04:43
Yacts: D:\ugs\sbo.prt

Nwms ananusa 3a3opa: SET1

Bepcus: 1

Pexum: ITo TBepnOMY TEITY

daiin cooOIeHn:

Pesrome --
Bcero o0bexToB: 6
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Bcero nap: 15
IIpoBepeHHbIE MTAphI: 15
UcknroueHHbie mapbl: 0
OOBEKTBI U3MEHUINCH 10CIIE TIOCIEIHETO 6
[Tapbl H3MEHUIUCH TIOCIIE TTOCHIEIHETO 3am 15
Bcero nepeceuenui: RoAdkokck okt
OO0r1ee yncao UCTUHHBIX TiepeceueHuid 0
Bcero ycinoBHBIX epeceueHmil: 0
Bcero nepecedenuii kacaHusi: 9
OG6miee uncio nepeceyeHuid BoxxeHHoctu 0
Bcero HOBBIX NepecedyeHu: 9

Hogrble HacTosimue nepeceyeHust 0
HoBblie ycioBHBIE ITepeceueHus 0
HoBble kacanus 9

Hossie nepeceuenus BioxkeHHoctu: 0
[TontHOE Bpems aHanu3a: 0:00:00

Ocku3 ACTAIN IJINTA C UCIIOJIb30BAHHUEM ITO3UIIMOHHOI'O O0ITYCKa.

oA

440

| A=A
|
_Es__'T_ -—R—-
|
5 |
o |
o
|
|
¥ | =
___.q._ — g — -—H—-
|
5
A,
- 500 . -~
Lo :
R G40 N

FOCTI0ATT LHTG g +iT14 /2
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OcKu3 ACTAJIU IIKWTa C UCITIOJIb30BAHHUEM JOITyCKa Ha ITO3UITMOHHBIC Pa3MEpPhI.

440
400 +0.7E

SO0 £0. 78

545

FOCTI0RT LH4 014, 21T 14 /2

2. MopenupyeM coelMHEHHE ABYX IUIUT IO 33JaHHBIM ITapaMeTpam.
BribupaeM guaMeTphl CKBO3HBIX OTBEPCTHH MO KPETIEKHBIE IETATH U COOTBETCTBYIOIINE
UM HauMeHblue (rapantupoBaHHbie) 3a30pbl 1o ['OCT 11284-75. Beibupaem 1-ii psin D=10,5
MM.

Bribupaem npenenbHble OTKIOHEHHUS Pa3MepOB KOOPAUHUPYIOMIUX OcH oTBepcTHs. Cructema
npsiMOyTosbHbIX KoopauHat. Coequnenue tuna B(mmnuneunoe). 'OCT 14140-81, tabnuia Ned.
Koadduuuent ncnonszyemoro 3azopa K=1.Ilpenensusie otknonenus +6L=0,16.

BrmoasieM cO0pKy coeTMHEHHS.
Brinonzsem ananus 3a30poB B cOOpKe U cocTaBisieM oTueT Ne2.

Otuet No2.

Brinonnsiercs ananus 3a30poB --

JlaTta u Bpems: 16-Dec-2006 13:58:19

Yacrs: D:\ugs\kursovik\lab1\plita soed B\47.prt
Nwms ananu3za 3a3opa: SET1

Bepcus: 1

Pexum: ITo TBepnoMy Temy

daiin cooO1IEeHNS:
Pesrome --

Bcero o0nekToB: 6
Bcero nap: 15
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[IpoBepeHHbIC Mapbl: 15
HckmroueHHbIE Taphl: 0
OOBbeKTHl U3MEHUWIHCH MTOCIIE TIOCIEIHEro 6
[Tapbl ©13MEHMIKCH TOCIIE TOCTIEAHETO 3aml S
Bcero nepeceuennii: Rialoiolaiolie Bolololobol
OO11ee unca0 UCTUHHBIX nepeceueHuil 0
Bcero yciaoBHBIX iepeceyeHuid: 0
Bcero nepeceuennii kacaHus: 5
OG6miee uncio nepecedeHuid BoxxkeHHocTu 0
Bcero HOBBIX IepeceyeHui: 5

Hogele HacTosMe nepeceyeHms 0
Hogeie ycroBHBIE NTepeceueHust 0
HoBble kacaHus 5

Hogeie nepeceuenus BnoxenHoctu: 0
[Tonnoe BpeMst aHanu3a: 0:00:00

3. Mopenupyem coeTMHEHHE JUCKOB 110 33JaHHBIM TTapaMeTpaM.
Bri6upaeM auamMeTpsl CKBO3HBIX OTBEPCTUN O] KPETIEKHBIC IETAIA U COOTBETCTBYIOIINE
UM HanMeHbIlne (rapantupoBannbie) 3a30psl o 'OCT 11284-75. Beibupaewm 1-i pan D=10,5
MM.

Bri6upaem npenenbHble OTKIOHEHUS Pa3MepOB KOOPAMHHUPYIOMIMX ocH oTBepcTusi. Cuctema
noJsipHbeix kKoopauHat. Coequnenue tTuna A(6omnrosoe). FOCT 14140-81, tabmuma Ne5.
Koaddunument ucnonsizyemoro 3azopa K=0,8.11penensusie otknonenus +6D=0,35.

Bri6upaem npeienbHbIe OTKIIOHCHHS IIEHTPAILHOTO YTJIa MEXKY OCSIMU JIBYX JTFOOBIX
OTBEPCTHI i&xz =5" ('OCT 14140-81,tabnuia No7).

BerlnonHseM cOOpKy coeIMHEHUS.
Brinonzsem ananus 3a30poB B cOOpKe U cocTaBisieM oTueT Ne3.

Otuyet No3.

Brinonusercs ananus 3a30poB --

Jlarta u Bpemsi: 16-Dec-2006 13:11:03
YacTp: D:\ugs\kursovik\lab1\krug\8.prt
WNwms ananuza 3a3opa: SETI

Bepcus: 1

Pexum: ITo TBepnomy Temy

daiin cooO1IEeHNS:

Pesrome --

Bcero 00bexToB: 6
Bcero nap: 15
IIpoBepeHHbIE MTaphI: 15
HckmroueHHbIE Taphl: 0

OO0BEKTHI U3MEHUIINCH I10CIIE ITOCIIETHETO 6
[Tapbl U3MEHUIUCH TIOCIIE TTOCHIEIHEro 3amn 15

Bcero nepeceuenmnii: ok g oksiokx
OO11ee YMcI0 UCTUHHBIX nepecedeHuit 0
Bcero ycnoBHBIX IepecedeHui: 0

Bcero nepecedennii kacaHus: 9

OG6miee unco nepeceueHnid BoxkeHHoctr 0
Bcero HOBBIX nepeceyeHmil: 9

HoBble HacTosIIME epeceyeHust 0
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HoBble yci1oBHBIE TTEpeceUeHUS 0

HoBble kacanus 9
Hogsie nepeceuenns Binoxkennoctu: 0
[TonHOE Bpems aHanu3a: 0:00:00

OCKHU3 ACTalId IUCK C UCIIOJIb30BaHUEM ITO3UIIHOHHOIO A0ITyCKa.

faml &

105

Ll

FOCTI0ATT LRI f14 +iT 14 /2

Ocku3 ACTAJIN JUCK C UCITIOJIb30BAHHUEM JIOITyCKa HAa MMO3UIMOHHBIC Pa3MCpPhI.
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4. MogenupyeM coeIlMHEHUE TMCKOB IO 3a/IaHHbIM ITapaMeTpam.

BriOupaem nuameTpsl CKBO3HBIX OTBEPCTHH MO/ KPENEXHbIE AETAIU U COOTBETCTBYIOIIHE
UM HauMeHbInue (rapantupoBaHHbie) 3a30pbl 1o ['OCT 11284-75. Beidbupaem 1-ii psin D=10,5
MM.

Bri6upaem npenenbHble OTKIOHEHUS pa3MePOB KOOPAMHUPYIOMIMX ocH oTBepcTusi. Cucrema
noJsipHbIx koopauHat. Coeaunenue tuna B(mmuneunoe). OCT 14140-81, tabmuma Ne9.
Koaddumment ncnonsizyemoro 3azopa K=1.Ilpenensusie otkinonenns +6D=0,16.

BriOupaem npenenbHbIe OTKIOHEHUS EHTPAILHOTO YTIla MEKIY OCSMH JIBYX JTFOOBIX
OTBEPCTHI i&xz =2' 30" (I'OCT 14140-81,tabmuma Nel0).

Beinonzsem cO0OpKy coeTMHEHHUSI.
BrinonHsgeM ananus 3a30poB B cOOpke U cocTaBiisieM oTueT Ne4.

Otuet Ne4.

BelImonHseTcs ananus 3a30pos --

[lara n Bpems: 16-Dec-2006 14:19:35

YacTp: D:\ugs\kursovik\lab1\krug soed B\97.prt
WM ananusa 3a3opa: SET1

Bepcus: 1

Pexum: ITo TBepnOMY TEITY

daiin cooOIeHn:

Pesiome --
Bcero o0nekToB: 6
Bcero nmap: 15
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[IpoBepeHHbIC Mapbl: 15
HckmroueHHbIE Taphl: 0
OOBeKThl N3MEHWINCH N1OCIIE TTOCIEAHEr0 6
[Tapbl ©13MEHMIKCH TOCIIE TOCTIEAHETO 3aml S

Bcero nepeceuennii: Rialoiolaiolie Bolololobol
OO11ee unca0 UCTUHHBIX nepeceueHuil 0
Bcero yciaoBHBIX iepeceyeHuid: 0
Bcero nepeceuennii kacaHus: 5
OG6miee uncio nepecedeHuid BoxxkeHHocTu 0
Bcero HOBBIX IepeceyeHui: 5
Hogele HacTosMe nepeceyeHms 0
Hogeie ycroBHBIE NTepeceueHust 0
HoBble kacaHus 5
Hogeie nepeceuenus BnoxenHoctu: 0
[Tonnoe BpeMst aHanu3a: 0:00:00
2.2.

B KOHCTpyKLHIO OOBIYHO 3aKJIaJbIBACTCS METOJ JOCTHXKEHHUS 3aJaHHOMN
TOYHOCTH, KOTOPBIA MOKET ObITh OOECHeYeH B 3aJlaHHbIX MPOU3BOJACTBEHHBIX
yCIOBHSIX. Pa3nnuaror cieyromme MeTobl:

. Metonq mnonHOW  B3auMo3ameHsieMOCTH. TpeOyemass  TOYHOCTH
3aMBIKAIOIIETO 3BEHA Pa3MEpPHOM 1IeMU 00eCIIeYMBACTCS MyTEM BKIIIOUCHUS B HEe
COCTAaBJISIFOIINX 3BEHBEB 0€3 BbIOOpaA, MOAOOpa WM U3MEHEHMs UX 3HadeHui. Tak
KaK JOMYCK Ha 3aMbIKAIOIIEE 3BEHO pacCIpeAeisieTcsl MEeXAy NOMyCKaMU 3BEHbEB
COCTaBJISIFOLIMX, TO JaHHBIM METOJ, MpU OOJBIION TOYHOCTH 3aMbIKAIOIIETO 3BEHA,
NPUMEHUM JJI1 MaJjO3BEHHBIX pa3MepHbIX uened (mo 3, 4 3BeHneB). Ecnu B
KOHCTPYKIMIO 3aJI0KEH METOJl TOJIHOM B3aMMO3aMEHSEMOCTH, TO €CIU B
cOOPOYHBIN KOMITJIEKT BKJIFOUEHbI KOHAUIIMOHHBIE JIETaIH, a COOpKa BBIIOIHICTCS
B COOTBETCTBUM C TEXHUUYECKUMU YCIOBHUSIMH, TO KOHTPOJIb MOJIy4aeMOro pa3Mepa
3aMBIKaIOILETr0 3BeHa HEe00s3aTeNIeH.

2. Meroxa HemnoyiHOM B3auMo3ameHsieMocTH. (BepositHocTHbl). Tpebyemast
TOYHOCTb 3aMBIKAIOIIETO 3B€Ha 00eCIeunBaeTcs y 3apaHee 00yCIOBICHHON YacTu
00BEKTOB COOPKH, IMMyTEM BKIIIOUEHUS B Pa3MEPHYIO 1IeMb COCTABIISAIOIINX 3BEHHEB
0e3 ux BBIOOpa, MOA0Opa WM U3MEHEHHUS MX 3Ha4eHUH. MeTos y4HuThIBAET, UTO
BHYTPU TIOJIEW JIOMYCKOB COCTaBIISIIOIIMX 3BEHbEB (DAKTUUECKUE pa3zMepbl
pacnpezeneHsl HepaBHOMepHO. OCHOBHAs 4acTh jeTanell OyleT UMETh pa3Mephbl

BONM3M I1eHTpa rpynnupoBaHus. Hampumep, mnpu HOpMaIbHOM  3aKOHE
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pacrpejiesieHus B Axana3oHe =26 ot cpeanero oyaer 67% pa3mMepoB Bcel mapTHH.
VYuuTsiBasi HEPAaBHOMEPHOCTh PACIPEAEIICHHS] Pa3MEPOB COCTABISIOIINX 3BEHBEB
BHYTpPH TOJIEH JIOMYCKOB, MOKHO YBEJIMYUTH JOIMYCKH, 33JaBUIUCH MPUEMIIEMbIM
nporeHToM Opaka. Ilpu cOGopke Tpebyemass TOYHOCTH 3aMBIKAIOIIETO 3BEHA
noikHa ObITh oOecrieueHa B Jr00oM ciywae. [losTomy, ecnu B cOOpPOUHBINA
KOMILJIEKT BKJIIOYEHBl JIIOObIE KOHAMIIMOHHBIE JI€Tald, TaK KaK HMEeTCs
BEPOSITHOCTh TOJIYYEHUSI 3aMBIKAIOLIEr0 3BEHAa BHE JOIYCTUMOIO Juana3oHa
3HauUEHUU, TO TpeOyeTcss KOHTPoJb. [lo pe3ynbraraM KOHTPOJIS H3JEIHE MOXKET
HOJIBEPTHYThCSl pa300pKe, 3aMeHe KOMIIOHEHTOB W MOBTOpPHOM cOopku. Ecmm
OpraHu3allMOHHON  (opmoil  cOopkum  TpeOyercs oOecrneurMBaTh  IOJHYIO
B3aMMO3aMEHAEMOCTb, TO Iepell COOpKOW JAeTanu JOJDKHBI H3MEpPSThCS U B
COOPOYHBIN KOMIUIEKT BKJIIOYAThCS TOJBKO TE€ W3 HHUX, KOTOpBIE oOecreyaT
TpeOyeMyl0 TOUHOCTh 3aMBIKAIOLIETO 3BeHA. JlaHHbBII MeTO/ IpUMEHUM 11 4 — 6
3BEHHBIX Pa3MEPHbIX LIETICH.

3. Meton npuronku. TpeGyemass TOUHOCTh 3aMBIKAIOIIETO 3BEHA pa3MEPHON
nenu o0ecrnevynBaeTcs U3MEHEHHEM pa3Mepa OJHOIO M3 COCTaBISIOIIMX 3BEHBEB,
KOHCTPYKTUBHO TIPEIyCMOTPEHHOTO B KadecTBe KomrieHcatopa. l3Mmenenue
pa3Mepa KOMIIEHCATOpa OCYIIECTBIIAECTCS MyTEM YJIaJe€HUsI TOBEPXHOCTHBIX CJIOEB
Marepuajiia - MeXaHOOOpaOOTKOH: ToueHueM, dpe3epoBaHuEM, NLIU(OBAHUEM,
100 cliecapHOU ornepanuen (ONuaIoBKa).

4. Meton perymupoBaHus. TpeOyemas TOYHOCTh 3aMBIKAIOIIETO 3BEHA
o0ecrieunBaeTcs U3MEHEHHEM pa3Mepa MM MOJI0KEHUST KOMIIEHCUPYIOLLETro 3BeHa
0e3 yaneHusi MaTepuaia ¢ KOMIIEHCcAaTopa.

5. Merong rpynmoBoii B3aumoszameHsieMocTH. (CernexkTtuBHas cOOpKa.)
Jletanu ydacTByloIIME€ B COOpPKE COPTHUPYIOTCS MO Pa3MEPHBIM Tpynmnam Mo
pe3yJibTaTaM U3MEpPEHHs pa3MepoB, YUaCTBYIOIIUX B pa3MepHoi nenu. Tpebyemas
TOYHOCTb 3aMBIKAIOIIETO 3BeHa COOPOYHOM pa3MepHOH Ienu oOecreunBaeTcs Mo
METOAY TMOJIHOW B3aMMO3aMEHSIeMOCTH. Jluama3oHbl pa3MepoB 3BEHBEB IS
KOKIOW  pa3MepHOM Tpynmbl  pPEKOMEHAYETCS  ONpeleNsiaTh Ha  3Tame

KOHCTPYKTOPCKOW MOJTOTOBKH MPOU3BOACTBA U OTOOPAXKaTh B pabOUMX YEPTEkKAX
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netaneit. Jlyis ynoOCTBa BBIMOJHEHUS ONEpallii KOMIUIEKTOBAHUSI PEKOMEHIYETCS
Uit 0003HaUYeHMs] TPUHAMICKHOCTH K  33aJaHHOM  pa3MepHOM  rpyIe
IPELYCMOTPETh COOTBETCTBYIOIIEE MapKUpOBaHue, KiieiMenue. [lpu pacumpenun
MOJISL JIOIYCKa Ha U3TOTOBIIIEMbIE JACTaNd, ISl 00ECIIEYeHHs] KaueCTBa COSAMHEHUS
B IIpelenax pa3MEepHOM Tpymmbl, HEOOXOJUMO YKECTOYaTh JOMYCKH (GOpMBI U
pacMoJIOXKEHUSI TOBEPXHOCTEH TakuM 00pa3oM, YTOOBl OHU HE MPEBBIIIAIN

JIOMyCKa pa3Mepa B mpejenax rpyIisbl.

Pemenune pazMepHbIX LETIEN.

I/ICXOI[H N3 3aMKHYTOCTH pasMepHofI Ooctii  aJIi  HCC  BBIIIOJIHACTCS

COOTHOIIICHHUC
SA + 8,4, +--+ & A, _AZ =0,
rac A]_, Az, ceey Am — HOMWHAJIBHBIC 3HAYCHHA BCCX 3BCHLCB pa3MepHOI?I ICIIn,

Ay - HOMHMHAJIbHOE 3HAUYEHHE pa3Mepa 3aMBIKAIOIIETO 3BEeHA; &,&,,..& —

NepeIaToYHble OTHOIIECHUS 3BEHBEB pa3sMEPHOM I1EMU  XapaKTEePHU3YIOUIUE
pacrosoXeHNe 3BEHhEB MO BEIUYMHE W HAMpaBICHHUIO, M — 00Imee KOJIUYECTBO
3BEHHEB PA3MEPHOU MM 3a MCKIIOYEHHEM 3aMBbIKaromiero. J[is 3aMbIKaromiero
(MCXOAHOTO 3BE€HA MPUHSTO TaKKe 0003HAYCHHE A.

[lepenatounoe OTHOIIEHUE [JIsi JUHEHWHBIX  Pa3MEpPOB OMpeaemseTcs
OTHONIIEHHWEM  TMPOEKIIMH  PAacCMaTPUBAEMOTO pa3Mepa Ha  HaIpaBJICHHE
3aMBIKAIONIETO 3BE€Ha K camMoMy pa3mepy. IlepemarouHoe OTHOIIEHHE
MOJIOKHUTENIBHOE, €CITM  pacCMaTpUBAaEMbIi  pa3sMep  YBEIUYUBAIONIMKN, U
OTPHUIIATENIFHOE — €CIU pa3Mep yMeHblnaroumii. Eciu B pasMepHOW Iienu Bce
3BEHBSl TMapajuieNbHbl 3aMBIKAIOIIEMY 3BE€HY, TO MO MOJIYJIO0 TepelaTOYHbIe

OTHOILCHUS BCEX 3BEHBEB OYIYyT paBHbBI eauHuLe: |&|=|&,|=..=|&,|=1. [Ipu oToM,

nepecaaTOYHbIC OTHOILICHUA YBCIIMYNBAIOIIUX 3BCHBCB PaBHBI CANHUIIC,
YMCHLIIAIOMIUX - MUHYC CIAWHUIIC.

B o0mem cinydae mepemnaroyHoe OTHOIIEHHE | — To 3BEHA OMpPEICIAeTCs

OA
OTHOILLIEHUEM ¢ ZG_A?' g yBenuuuBaronmx 3BeHbeB Ei>0, M yMEHBIIAIOMIUX
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&i<0. IlepenaTouHoe OTHOLIEHUE MOXKET MPUHUMATh 3HAUEHUE OT MUHYC €UHUIIBI

A0 IIITI0C €AWHHIIBI.

MeTOIl NOJIHOM B3aMMO03aMeHsIEMOCTH.

B oOmem ciyuae &4, + &4, +---+ & A, — A =0,

m
Otcrona Az ZZ§iA1- Tak kak juIs yBenuuMBaroImmx 3BeHbeB &;>0, a s
i—1

ymenbinaromux &j<0, To

As = g\é "&i - ng‘gj ‘AJ ’

—

rae A - i-e yBelm4HBaromiee 3BeHo; N — 00IIee KOJUIECTBO YBEININBAIOIINX

—

3BEHBEB pa3MepHOM uemnu, A

; - ] — € ymenpmaromee 3BeHO; (M-N) — obmiee

KOJIMYCCTBO YMCHBIIAIOIIUX 3BCHLCB pa3M€pH0ﬁ OCIIN.

I[JI?I pa3MepH01?I OCIIK € KOJUIMHCAPHBIMHU 3BCHBAMU (IIJIH HOMMWHAJIbHBIX

3HAYEHUN Pa3MEpPOB 3BEHBEB).
no m-n _
A = le A - Z; A;.
i= j=

JI1st mpeAeNbHBIX Pa3MEPOB 3aMbIKAIOIIETO 3BEHA

m

AZmax :Z:L '&imax - Z AJ'min’

j=
n —_

AZmin :Z Amin - Zl Aimax'
j=

i=1

Jlomyck 3amMbIKarOnIero 3BeHa
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TA =Y TA + 3 TA. .
i1 i1

JlomycK 3aMBbIKAIONIET0 3BEHA PaBEH CYyMMeE JIOIYCKOB COCTaBJISIOLIUX
3BeHbEB. [IpM KOHCTPYKTOPCKON MpopaboTKe H3AENUsl JOMYCK 3aMBIKAIOIIErO
3B€HA ONpEeIeNseTcs MO YCIOBUSAM padoOThl y3Jla, a JIONYCKA 3BEHBEB
COCTABJISIFOIIMX HOPMHUPYIOTCS C YYETOM BBIIIE MPUBEICHHOTO COOTHOIICHHUS.

Hcnons3y1oT ciaeayomye MeToAbl HOPMUPOBAHUSA TOYHOCTH COCTABJISIFOLIUX
3BEHBEB Pa3MEPHOM 1IeTH:

1. Meroa paBHBIX 10MYyCKOB. Jlomyck Ha J11000€ COCTaBIISIFOIIEE 3BEHO

. TA
pa3MepHON LM ONpENENuThC Kak TA =—2=, M — obliee YUCIO0
m

3BEHBEB PA3MEPHOM 1IEMH 32 UCKIFOYEHUEM 3aMBIKAIOIIIETO.
2. Meton paBHO#Ml TouHOCTH. CpemHee 4YHUCIO E€IWHMI] JOITycKa
COCTABJIAIONIUX 3BEHHEB (M3 KOTOPOTO MOKHO OIICHUTH KBAJIUTET)

Ty Ty
OIpPENENUThCA Kak a, === — rne D, —

>i Y045y, +o,001Duj)’

= =1

CpEIHHUI TEOMETPUYECKHUH pa3Mep | — ro 3BEHA, OMPEACICHHBIH IO

IrpaHUlaM HHTEpPBala, K KOTOPOMY IPHUHAICKUT NAHHBIA pa3Mep;

Du,- = /Dujmin Dujmax, | - eauHuUIAa JOomMycKa. YaoOHee OnepupoBaTh

YUCJIOBBIMU 3HAYCHMSIMM JOMYCKOB JUISi 3aJJaHHOTO KBAJIUTETA.
OIHOBpPEMEHHO JIJIs1 BCEX 3BEHBEB OMPENEISIOT JOMYCK M0 OJHOMY U
TOMY K€ KBaJUTETYy, CYMMY CpPaBHHUBAKOT C JIOIYCKOM Ha
3ambIkaroree 38eHo (Tab. 1).

3. Meron  panuoOHAIBHOTO pacnpeaeneHus JIOMyCKa  MEXIy
COCTaBJIAIOIIMMU  3BeHbAMHU. [lpu JaHHOM MeToAEe  JIOMYyCK
3aMBIKAIONIETO0 3BEHA pacCOpeAeisieTcsl MEXKAY COCTaBIISIIOIIUMU
3BEHBSIMH C yYE€TOM TEXHOJOTHYECKUX OCOOCHHOCTEW W3TOTOBIICHHUSI
neraneii. Ha 3BeHbsi, KOTOpHIC TMPOIIE BBHIMOJIHUTH C OOJIbIICH

TOYHOCTBIO JOITYCK YIKCCTOYACTCA. 9TO TO3BOJISICT YBCIIMYNTH JOITYCK
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Ha 3BCHbA, TOYHOCTb KOTOPLIX CJIOXKHEC 00eCIICYUTD. HpI/I 9TOM

n m-n
JIOJKHO BBIIONHATECS yenoBue TA; =3 TA + > TA, .
i—1 -1

Ecnu HM ofMH W3 BBIIIEHA3BAHHBIX METOJOB HE JACT SKOHOMHUYECKON WU
TEXHOJIOTUYECKH JIOCTUKUMOU TOYHOCTH 3BEHBEB (pacueTHasi TOYHOCTh BBIIIIEC
JOCTH)KUMOM), B KOHCTPYKUMU TOTpeOyeTcs TMpeayCMOTPETh HWHOM MeTo.
JOCTUXKEHUSI TpeOyeMOM TOYHOCTH 3aMBIKAIOIIET0 3BEHA, HE METOJ IOJIHOU

B3aMMO3aMCHIACMOCTH.

Tabnuna 2.2.1. Yucnossie 3Hayenus nonyckos. [OCT 25346-89

HurepBan Ksanurer

HOMUHAJIBHBIX 5 6 17 |8 |9 10 |11 |12 |13 |14 |15 |16 17 18
PasMepoB, MM

Csblliie Ho MKM MM

3 3 4 6 10 |14 |25 |40 |60 0,10 |0,14 |0,25 |0,40 |0,60 1,00 |1,40
3 6 4 5 8 12 |18 |30 |48 |75 0,12 |0,18 |0,30 |0,48 |0,75 1,20 |1,80
6 10 4 6 9 15 |22 |36 |58 |90 |0,15 |0,22 |0,36 |0,58 [0,90 1,50 |2,20
10 18 5 8 11 |18 |27 |43 |70 |110 |0,16 |0,27 |0,43 |0,70 [1,10 [1,80 |2,70
18 30 6 9 13 |21 |33 |52 |84 |130 |0,21 |0,33 |0,52 |0,84 [1,30 [2,10 |3,30
30 50 7 11 16 |25 |39 |62 |100 [160 |0,25 0,39 |0,62 |1,00 1,60 [2,50 |3,90

50 80 8 13 19 |30 |46 |74 120 [190 |0,30 |0,46 |0,74 11,20 1,90 |3,00 |4,60

80 120 10 15 22 |35 |54 |87 |140 |220 |0,35 |0,54 |0,87 |1,40 |2,20 |3,50 |5,40

120 180 12 18 25 |40 |63 |100 |160 |250 0,40 |0,63 |1,00 |1,60 |2,50 |4,00 6,30

180 250 14 20 29 |46 |72 ]115 |185 |290 |0,46 |0,72 |1,15 |1,85 |2,90 |4,60 |7,20

250 315 16 23 32 |52 |81 |130 |210 |320 |0,52 |0,81 |1,30 |2,10 |3,20 |5,20 |8,10

315 400 18 25 36 |57 |89 [140 |230 |360 |0,57 |0,89 |1,40 |2,30 |3,60 |5,70 [8,90

400 500 20 27 40 |63 |97 |155 |250 |400 |0,63 [0,97 |1,55 |2,50 [4,00 6,30 [9,70

500 630 22 30 44 170 110 |175 |280 |440 |0,70 |1,10 |1,75 |2,80 [4,40 |7,00 [11,0

630 800 25 35 50 |80 125 |200 |320 |500 |0,80 |1,25 |2,00 |3,20 |[5,00 |8,00 [12,5

800 1000 29 40 |56 |90 140 |230 |360 |560 |0,90 |1,40 |2,30 |3,60 |[5,60 9,00 [14,0

1000  |1250 34 46 66 [105 |165 |260 |420 |660 |1,05 |1,65 |2,60 [4,20 |6,60 |10,50 |16,5

1250 |1600 40 54 78 |125 |195 |310 |500 |780 |1,25 1,95 |3,10 |5,00 |7,80 |12,50 [19,5

1600 2000 48 65 92 1150 |230 |370 |600 |920 |1,50 2,30 |3,70 |6,00 |9,20 |15,00 |23,0

2000 2500 57 77 110 |175 |280 440 |700 1100 |1,75 |2,80 |4,40 |7,00 [11,00 [17,50 |28,0

2500 |3150 69 93 135 |210 |330 |540 |860 |1350 |2,10 |3,30 |5,40 8,60 |13,50 [21,00 |33,0

ITpumeuanue. [{ns pazmepoB MeHee 1 MM kBanuTeTsl OT 14 10 18 HE mpuMeHsOTCS.

Ecnu B KOHCTPYKITHIO 3a7105K€H METO/I MOJTHOM B3aMMO3aMEHSIEMOCTH, TO Ha
cOOPOYHOM YEpTEXKE 3aMBIKAIOITEE 3BEHO, KaK MPABUIIO, HE YKa3bIBaeTCs. Pasmepbl
3BCHBEB TaK)KE HE MPUBOAATCS. [Ipy TEXHOJIOTHYECKOM KOHTPOJIC, IS PACUCTHOMN
MIPOBEPKH COOPOYHBIX Pa3MEPHBIX IIETel TpeOyroTCs paboune YepTeKH JeTaleH.

Jns mocafiok riaagkuX HUJIUHIPUYECKUX U TUIOCKUX COCIMHEHHM Ha COOpPOYHOM

gyepTexxe ykaspiBaercst mocagaka mo 'OCT 25347-82. (Hampumep @40':—67 ).

IIpumep pacuera pa3zMepHON LENHU METOAOM ITOJHOM B3aUMO3aMEHSIEMOCTH.
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B coenunenun mapnupa puc. 10 tpedyercs odecneunuts 3a3op 0,1 ... 0,2 MM

ML pasMCIICHUA CMA3KHN 1 KOMIICHCAIIUH HOFpCIHHOCTGI?I.

[
M

- . 4
y 1 f
U .J'Lr.-'l'.' |:z'. |'l Ce U, I

/.
o
v

T

Puc. 10. McxonHble JaHHbBIE U pa3MepHast LElb.

OmnpenenseM IOMYCK Ha 3aMbIKAOIIEE 3BEHO

TA=A,, —A,, =02-01=01 (MM).

Bocnonb3yemcs METOI0M paBHBIX A0MYCKOB. Mcxo/st 3 COOTHOIICHUS

TA = ZTAi =TA +TA, ipumem TA, =TA,, IMEEM

Ecnu tpebyercs mogoOpaTh mocaaky, o0ecrnednBaronlyo JaHHBIA 3a30p, TO
mo Tabs. 1 MOXXHO OILIGHWTh, YTO TMPU PAaBHOW TOYHOCTH W OXBaThbIBacMas M
OXBAaTHIBAIONIASI TMOBEPXHOCTH JIOJDKHBI HMMETh TOYHOCTh MO 8 KBAJIHUTETY.
Bo3MoXHO Takke HMHOE HOPMHUPOBAaHHUE — OXBaThIBAIOIIas MO 9 KBaJIHTETY,
oxBatbiBaeMast — 1o 8-mMy (CyMMa JOyCKOB COCTaBJISIFOIIMX 3BEHBEB HE MPEBBICUT

nomnycka 3aMbikaroriero 3seHa 0,033+0,052=0,085<0,1).
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2.2. HopMupoBaHre TOUHOCTH TOJIITUITHUKOBBIX Y3JIOB.

HOpMHpOBaHI/II-O TOYHOCTH IIOIJICIKAT PAa3sMCPbI ITOCAAOYHBIX HOBerHOCTCﬁ

oA Hapy’XHOC WM BHYTPCHHCC KOJbIAa IMOAIIMITHUKOB, a4 TAKXKC «OceBas urpa»

IIOAIIUITHHUKOB.

Tabmuna 2.2.3. Jlomyckaemble Tpeaeibl
OJTHOPSITHBIX POJIMKOIIO/IIIHITHHKOB.

OCEBOM WIPBHI,

MKM, AJId KOHHYCCKUX

Homunaneueiii nuametp | [Hogmumnuauk IMommunuuk L
OTBEpCTHA NoAMMIHKMKA, | C yriaom konTakra 10-16° C yrioM KOHTaKTa
MM 25-29°

Pan | Pan Il Pan |
Jlo 30 20...40 40...70 - 14d
30...50 40...70 50...100 20...40 12d
50...80 50...100 80...150 30...50 11d
80...120 80...150 120...200 40...70 10d
120...180 120...200 160...250 50...100 9d
180...260 160...250 200...300 80...150 6.5d
260...360 200...300 250...350 - -
360...400 250...350 - -

HpI/IMe‘IaHI/IC. L- IMPUMEPHOC PACCTOAHUC MCKAY NOMJIIUITHUKAMU, ITPU YCTAHOBKE 10 OAHOMY
MOAIIHITHUKY B KaXxa0i orrope.

Tabmuna 2.2.4. Jlomyckaemble TMpeaesbl OCeBOW WIPBI, MKM, JUIS PaJdabHO-YIOPHBIX

IAPUKOOAIIHITHUKOB.

Buytpennnii JHaMETp Vron konrakra 12° Vron konrakra 26°, 36°
MOIIIHMITHAKA, MM Psn | Psn Il Pan |

Jlo 30 20...40 30...80 10...20

CB.30...50 30...50 40...70 15...30

Cs. 50...80 40...70 50...100 20...40

Cs. 80...120 50...100 60...150 30...50

Cs. 120...180 80...150 100...200 40...70

Ca. 180...260 120...200 150...250 50...100

Tabmuma 2.2.5. Jlomyckaemble TpeAensl OCEBOW WIPBI, MKM, JUIS

OJVHAPHBIX YIHOPHLIX INAPUKOIOAMIUITHUKOB.

]:[BOI\/JIHBIX U CABOCHHBIX

HomuuaneHbIl JIAAMETP Cepun NOAMIMITHUKOB
OTBEPCTHS OIIIUITHUKA, MM 8100 8200, 8300 8400

o 50 10...20 20...40 -
Cs.30...120 20...40 40...60 60...80
Cs. 120...140 40...60 60...80 80...120

[Ton6op mocanok moj KoJbla NOAMUIHUKOB ocymiecTBisieM o 'OCT:

[To T'OCT 831-54 BeIOMpaeM MapUKOMOIIINITHUKA paAuaibHO- ynopHeie. D=85mm, d=45mm,

B=19Mmm, r =2,0MM.

Br16paTh nocagKy HUpKYJISIMOHHOTO HAarpy>KEHHOTO BHYTPEHHETO KOJIbIa paguaIbHO-

ynopHoro nogmunanka Ne 36209 knacca Tounocty 0 Ha Bpallaronuics CIUIONIHOW BaJl.
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PannansHas peakiust onmopsl R=3000 kH. Harpy3ska ynapHas, neperpyska 200%. OceBoii

Harpy3Ku Her.

3
Po=R ok, F-Fo= 10 18.1.12360kH /
b 15-10

b=B-2-r=19-2-2,0=15 mm.

W13 TabauIIbl 10 HAWICHHOMY 3HAUYCHHIO HHTEHCUBHOCTH HArpy3KH BHIOMpaeM
COOTBETCTBYIOIIHE TI0JIs A0IycKoB. [Toie normycka Bana K6, mose 1omycka OTBepCTHs
H7(mectHOE HarpyskeHue konbia 1a6m.4.89 TOCT 512-73).

Bo u3bexanune pa3pbiBa KOJIbIla BBIOPAHHYIO MOCAKY CIIEAYET IPOBEPHUTH, YTOOBI
MaKCUMAaJIbHBII HATAT MOCAAKH (MM) HE MPEBbINIAN 3HAYCHHUS, TOMTYCKAEMOTO ITPOYHOCTHIO
KOJIBIIA.

18Rk 13-3.10°-28

min 6 6 3 20,0073 MM
b10° 10°-(19-2-2,0)-10

11,4kd +2:8-400-45-10°
1 [apg _114-28:400-45-107 _ 1596
(2k - 2)10 (2-28-2)10

[N]

[NI>Np,,
VYcnoBue cobromaercs.

Pekomenayemyto BenuuuHy «OceBoil Urpbl» oOecredruBacM pa3MepHOR
uensio. Jlonycku Ha pa3mMepbl — 3BEHbsI Pa3MEPHOM LIENU yCTaHaBIMBAEM JIMOO 1O
METOJTy PaBHBIX JIOMYCKOB, JINOO IO METOy paBHOW TOYHOCTU. Ecnu momycku Ha
pa3Mepbl MOJydaroTcs TOYHEE 7-TO KBAJUTETAa, TO B KOHCTPYKLUUH HEOOXOJUMO
NpeayCMOTPETh BO3MOXHOCTh KoMmImeHcanuu. B cucreme Unigraphics neranm,
y4acTBYIOIIME B COOPKM MOJENHMPYEM YIPOILIEHHO, oOecreunBas JIMII Mogo0ue
MOBEPXHOCTEH, 00€CTIEYNBAIOIIUX 3a/JaHHYI0 Pa3MEPHYIO LIETIb.

[Tpumep.

Pacuem pazmepHoil uenu 011 NOOWIURHUKOBO20 V3714 ObICHPOX0OHO20 64.d.

M ckoMBblii 3a30p MEXAY BTYJIKOW U NOAIMITHUKOM B 9TOM CIIy4ae OIpeaeisaeTCs
o ¢opmyiie:

A = pexomenodyenasoceeas uepa=0.1 mm, e

HopMmupyem sieMeHThI, BXOJAIINE B cOCTaB pa3MepHoii enu. Co3gaeM cOOpKy, U
I10 BBILIEMIPUBEACHHON METOAUKE PACCUUTHIBAEM UCKOMBIN 3a30p MEXKY BTYJIKON

M TOpOOM INOAIIHUITHUKA.
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Peszynomamer pacuema ¢ cucmeme «Unigraphics NX3».

Measurement: Zazor

Units: mm
Direction: XC 0.0000, YC 1.0000, ZC 0.0000
Nominal: 0.2000

Minimum: 0.1000

Maximum:  0.9070

Variation: 0.8070

Contributor 1: 25% Pod202: Feature 1: DIM +0.0 -0.200
Contributor 2: 25% Pod202: Feature 1: DIM +0.0 -0.200
Contributor 3: 12% Krishka koprysa nij: Feature 1: DIM +0.0 -0.100
Contributor 4: 11% Val tixoxod.: Feature 1:DIM +0.0 -0.087
Contributor 5: 7% Krishka tixoxod.: Feature 1:DIM 0.03 -0.03
Contributor 6: 7% Flanec tixoxod.: Feature 1:DIM 0.03 -0.03
Contributor 7: 4% Prokladkal: Feature 1:DIM +0.0 -0.03
Contributor 8: 4% Prokladkal: Feature 1:DIM +0.0 -0.03
Contributor 9: 2% Vtylka tixoxod111: Feature 1:DIM -0.060 -0.080
Contributor 10: 2% Vtylka tixoxod111: Feature 1:DIM -0.060 -0.080

3asi0KeHHbIE B KOHCTPYKIIUIO HOPMBI TOYHOCTH HE 00€CTIeunBalid COOPKY TIO

METOY TIOJHOM B3auMo3aMeHsieMOCTH. [lociie mepeHopMUpOBaHUs pa3Mepa

BTYJIKH, YYaCTBYIOIIETO B pa3MEPHOI 11enu, ¢ pazMepa 21mm 1o pazmepa 20.9mmM,

BBIIIOJIHEHHOT'O 110 7 KBAJIMTCTY, 4YTO BIIOJJHC OOCTHKUMO, CO6I/IpaeMOCTI>

obecrieunsIachk o MCTOOY MOJTHOM B3aMMO3aMEHSIEMOCTH.
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Paccuntaem PasMCPHYIO ICIIb aHATUTHICCKHUM CIroco0om.

A

q0 L O

%
i - AN
e E S W A s S S S | P P .
A2 Al f_a A7 A6 A5
a A3 B 4
Eﬁﬂ%ﬂﬁl Aé7 I‘A—éi A514ﬂ1’2

AL, A§ , As- YBEIMYMBAIOIINE 3BEHBS,

A, Az, As, As, As, A7, Ag — yMEHBIIIAIOIIHE 3BCHBS.

A1= A5=20,9:8"gg MM, Aly = Ai =1-0,o3 MM,
A= As=4+0,3 MM, As= Ag=11, MM,
As= 159,41 MM, A7=89.9,087 MM.

Ay = Asmaxt A maxt A max-Atmin-Azmin-Asmin-Asmin-Aemin-A7min-Agmin
A in = Asmint A mint A min-Amax-Azmax-Asmax-Asmax-Aemax-A7max-Asmax
A, = 159+2-20.82-20.82-3.97-3.97-88.913-10.8-10.8=0.907

A, =159.8+0.97+0.97-20.84-20.84-4.03-4.03-89-11-11=0.1

Pe3ynbTaThl pacueTa aHAIUTUYECKUM METOAOM U B cucteMe «Unigraphics NX3»
IPUBOJAT K aHAIIOTUYHOMY pe3yJjbTary.

Pacuem pazmepnoii yenu 0 RPOMENHCYMOUHO20 64Jld.

M ckoMBIN 3a30p MEKy BTYJIKOW U ITOAIIMITHUKOM B 9TOM CIIy4yae ONPEAEIISIETCS
o popMmyie:

A, =ocesas uzpa+a-At-L=50-10"+12-10"°-60-89=0.093 mm, rae



a_

At — paznocmv memnepamyp

L — paccmosanue medxncoy noowunHukamu.

b, —b,. 19-17

A = 23"" > =1 mm,TIC
b, —wupuna wecmepnu.
b,, —wupuna 3y6uamozo xoneca.

Hopmupyem aneMeHThl, BXOs1ue B cocTaB pa3mepHoi nenu. CosznaeM cOOpKy, u

IO BBIICTIPUBEICHHON METOIMKE PACCUYUTHIBAEM NCKOMBIN 3a30p MEXKIY BTYIKOU

U TOPOOM IIOAIMHITHHUKA.

LOZ00r
Nomimal =

Mo 1 mum =
Var i atz i on

Pe3yviomamut pacuema 6 cucmeme «Unigraphics NX3».

Measurement: Zazor

Units: mm

Direction: XC ~ 0.0000, YC  -1.0000,ZC  0.0000
Nominal: 0.1000

Minimum: 0.1000

Maximum: 1.0000

Variation:  0.9000

Contributor 1: 22% Pod.205:Feature 1:DIM +0.0 -0.200
Contributor 2:  22% Pod.205:Feature 1:DIM +0.0 -0.200

Contributor 3:  11% Krishka koprysa nij.:Feature 1:DIM +0.0 -0.100

Contributor 4: 7% Krishka promejyt.:Feature 1:DIM 0.03 -0.03
Contributor 5: 7% Val tixoxod1.:Feature 1:DIM +0.0 -0.060
Contributor 6: 7% Krishka promejyt.:Feature 1:DIM 0.03 -0.03

OO0 mm
. 1000 mm
D00 mm

¥
Mimomom = O
|
- 9000 mm
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Contributor 7: 6% Vtylka tixoxod:Feature 1:DIM -0.110 -0.160
Contributor 8: 6% Vtylka tixoxod:Feature 1:DIM -0.110 -0.160
Contributor 9: 3% Prokladka2:Feature 1:DIM +0.0 -0.03
Contributor 10: 3% Vtylkal:Feature 1:DIM +0.0 -0.030
Contributor 11: 3% Koleso 1:Feature 1:DIM +0.0 -0.03
Contributor 12: 3% Prokladka2:Feature 1:DIM +0.0 -0.03

3a10’KEHHBIE B KOHCTPYKIIMIO HOPMBI TOYHOCTH HE 00€CTIeunBalid COOPKY IO
METO/1y NOJIHOM B3aumo3aMeHsseMocTu. [locie nepeHopMupoBaHusl pasmepa
BTYJIKH, YYaCTBYIOILIETO B pa3MEpHOM 1ieMu, ¢ pazmepa 16 mm 1o pazmepa 15.95
MM, BBITIOJIHEHHOTO MO 7 KBAJIUTETY, YTO BIOJIHE JOCTHXXKUMO, COOUPAEMOCTh
oOecrieyniach MO METOAY MOJHON B3aMMO3aMEHSIEMOCTH.

Paccuntaem PasMCPHYIO ICIIb AHATUTUYICCKHUM cIrocoOom.

_% \wj | &_
NA-t--t=F 4--F4-F 8
, 2
il
Ja \,/
A2 Al
Al LAI0| A9 A8 A7 Ab_| A5
A4 2
A
A3 !
A4
E—ﬂﬂ*Al’M! 49 45, A7 AGAS 7
4 y
| 43 H-
A, A?, As- yBeINUHBAOIINE 3BEHBS;
A1, Ay, As, As, As, A7, Ag, Ag, A10,— YMEHBIIIAIOIITUE 3BEHBSI.
A= As=15,95071 M, Az=15941 MM,
Aly = Ai =103 MM, As= A10=15.02 MM,

A= A4=5+0,3 MM, A7= 529,06 MM,



Ag= 25003 MM, Ag= 1103 MM.
Ay = Asmaxt A maxt A2 max-Aimin-Azmin=-Aamin-Asmin-Asmin-Azmin-Asmin-Aomin-Aomin
Ain = Azmint AL mint A min-Atmax-Azmax-Aamax-Asmax-Aemax-A7max-Asmax ~Aomax ~Alomax
A, = 159+2-15,79-15,79-4,97-4,97-14,8-14,8-51,94-24,97-11,97=1
A, =159.8+0.97+0.97-15,84-15,84-5,03-5,03-15-15-52-25-12=0.1
Pe3ynbTaThl pacueTa aHAIUTUYECKUM METOJOM U B cucteMe «Unigraphics NX3»

MIPUBOJAT K aHAJIOTUYHOMY PE3YJIbTATYy.

Pacuem pazmepnon uenu 011 muxoxoonoz2o eana.

Hckomblit 3a30p MCKIAY BTYHKOﬁ U IIOAIIHUITHUKOM B 3TOM CJIy4dacC OIIPCACIIACTCA
o ¢popmyiie:

A, = oceeas uzpa+a-At-L=50-10"°+12-10°-60-89 = 0.093 mm, r1e

a [—

At — paznocme memnepamyp

L — paccmosanue medxncoy noowunHukamu.

b, —b,. 19-17

— w 3.K. _
Apex = =1 mm, TO€E
2
b,, — wupuna wecmepnu.
b, . —wupuna 3ybuamoeo xoneca.

Hopmupyem aiieMeHThl, BXOAIue B cocTaB pa3mepHoi 1ienu. CosznaeM cOOpKy, u
IO BBIICIPUBEICHHON METONKE PACCUUTHIBAEM NCKOMBIN 3a30p MEXKIY BTYJIKOU

U TOPOOM IIOAIIHUITHHUKA.
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S azZor

Nominal = 0O,1000 mm
Mimimoum = O, 1000 mm
Masx imum = 1 .0000 mm
Var-iatbion = 0.9000 mm

Pe3ynomamut pacuema 6 cucmeme «Jnigraphics NX3y».

Measurement: Zazor

Units: mm
Direction: XC 0.0000, YC  -1.0000, zC 0.0000
Nominal: 0.1000

Minimum: 0.1000

Maximum: 1.0000

Variation: 0.9000

Contributor 1: 33% Pod206:Feature 1:DIM +0.0 -0.200
Contributor 2: 33% Pod206:Feature 1:DIM +0.0 -0.200
Contributor 3:  11% Krishka koprysa nij.:Feature 1:DIM +0.0 -0.100
Contributor 4: 7% Prokladka3:Feature 1:DIM +0.0 -0.03
Contributor 5: 7% Vtylka vixod:Feature 1:DIM -0.110 -0.160
Contributor 6: 7% Vtylka vixod:Feature 1:DIM -0.110 -0.160
Contributor 7: 2% Flanec vixodnogo:Feature 1:DIM 0.030 -0.030
Contributor 8: 2% Vtylka vixodl:Feature 1:DIM +0.0 -0.030
Contributor 9: 2% Vtylka vixodl:Feature 1:DIM +0.0 -0.030
Contributor 10: 2% Krishka vixoxdnogo:Feature 1:DIM 0.030 -0.030
Contributor 11: 2% Prokladka3:Feature 1:DIM +0.0 -0.03
Contributor 12: 2% Val vixodnoi.:Feature 1:DIM +0.0 -0.06

3a5i0KeHHBIC B KOHCTPYKIIUIO HOPMBI TOYHOCTU HE 00€cTIieunBaiii COOPKY 1O
METOJTy TOJIHOM B3anMo3aMeHsieMocTd. [locie mepeHopMupoBaHusl pasmepa

BTYJIKH, YYaCTBYIOIIETO B pa3MEPHOII 1enu, ¢ pazmepa 15 mm 10 pasmepa 14.95

51



MM, BBITIOJIHEHHOT'O 10 7 KBAJIMTETY, YTO BIIOJIHE JTOCTHKUMO, COOUPAEMOCTh
oOecrieyniach Mo METOAy MOJIHON B3aMO3aMEHsIeMOCTH. Paccyumaem pasmepHyio

uensv anajiumudecKum cnocobom.

NS T

7
Il
J
2

SNiNar i
JAN
A2 AT
Ay LA a9l 48 A7 A6 | A5
A4 12
A3 :
E—Zt‘ﬂ%{-ﬂf Agt—gf‘ A7 f‘A—éf A5i A4
1 2
A
i AS -

AL, A§ , As- YBEIMIMBAIOIINE 3BCHBS,

A, Az, As, As, As, A7, Ag, Ag, A10,— YMEHBIIIAIOIITHE 3BEHBSI.
AL, A§ , As- YBEIMIMBAIOIINE 3BCHBS,

A, Ay, A4, As, As, Az, Ag, Ag, A1o,— YMEHBIIIAIOIINE 3BEHbS.
A= As=14,950% MM,

Al =A?=1003 MM,

A= Ay=5+03 MM,

As= 1591 MM,

As= A10=16.92 MM,

A= 47,5906 MM.

Asg= 30.0,03 MM.

A9= 11,5-0,03 MM.
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— 1 2
A = AzmaxtA y maxtA y max-A1min=Az2min=Aamin-Asmin-Asmin-A7min=Asmin=Aomin-A10min

— 1 2
Amin - A3min'|'A y min+A y min'Almax'AZmax'A4max'A5max'AGmax'A7max'A8max 'A9max 'Alomax

A, = 159+2-14,79-14,79-4,97-4,97-15,8-15,8-47,44-29,97-11,47=1

Anmin=159.8+0.97+0.97-14,84-14,84-5,03-5,03-16-16-47,5-30-11,5=0.1

PesynbTatsl pacyera ananuTuyeckuM MeTogoM U B cucteMe «Unigraphics NX3»

MPUBOJST K aHAJIOTMYHOMY PE3YJIbTaTy.

2.3. HopmupoBaHue TOYHOCTH 3y0UaThIX Mepead.

Breinmonaum HOPMHUPOBAHUC TOYHOCTH 3y6anoro KOJICCa, OCHOBBIBAsJICh HaA

crangapt ['OCT13755-81, BbeIucaTe NapaMeTpbl, XapaKTEPU3YIOIIAE HOPMBI

TOYHOCTH, BBIIIOJTHHUTBb 3CKH3 3Y6anOFO KoJIcCa.:

Dcku3 3y0uaToro Kojeca.
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TFPoduyce 30kpyzAaeHul-3mMm,
201 H1b: (T4 /7
4. Tounocme 3yddvomozo koaeco- [OCT 1643-01

Hopwmsl TouHOCTH 3yOuaToro xomneca §-B.

Kunematnueckas TO4HOCTS 8.

IInaBHOCTB XOH4 8.

[IatHO KOHTaKTa 8.

BbokoBoii 3a30p b(ymeHbIieHHBIN OOKOBO# 3a30D).
Kunemaruyeckasi TOUHOCTb:
Fr=67mMkM - nomyck Ha paguanbHOe OueHue,

Fp=95MKM - OomMyCcK Ha HAKOIUIEHHYIO MOTPEUIHOCTS Il1ara 1o 3youaToMy KoJecy.

HopwMmbl nmaBHOCTH paOOTHI:

fi'=48 MKM - TOMyCK Ha MECTHYIO KHHEMATHYECKYI0 TOYHOCTb,

fot=£26MKM - npeebHbIC OTKIOHSHHUS 111ara,

f=22MKM - TOTTyCKH HA TIOTPEIITHOCTD TPO(HUIISL.

Hopwmbl konTakTa(CyMMapHOe ISTHO KOHTAKTa):

fx=25MKM - TOMYCK Ha TOTPELIHOCTb,

fy=13MKM- 1OMyCK mepeHoca oceu.

2.4. HopmupoBaHuE TOYHOCTH IUINALIEBBIX COCUHEHUMU.

2.4.1. BBIMOTHUTD 3CKU3BI TPIMOOOYHOTO UIUILIEBOTO COSUHEHH S, IPOHOPMHUPOBATH 110
TOYHOCTH JUTSI BCEX TPEX METOJIOB LIEHTpUpOBaHus. PacmmdpoBars 0003HaUEHUS.
[To TOCT 1139-80 BeiOupaeM mpsiMOOOYHOE MUTHIIEBOE COSAMHEHHE ISl TuaMeTpa 45 M.
BriOupaem npsiMmo0609HOE MUTUIIEBOE COSTUHEHUE TS TSHKEIION CepHu.
O603HaueHue NPSAMOOOYHOT O IUTUIIEBOTO COETUHEHNUS IPU LIEHTPUPOBAHUH T10:
1) Buytpennemy auametpy: d-10x 36 H7/e8x 45H12/al1x5D9/f8 (ucnoaunenueC)
2) wuapyxHomy auametpy: D-10x 36 x 45H8/h7x 5F10/h9 (ucronnenue B)
3) mno mupune: b-10x36 x45H12/allx 5D9/h8 (ucnonuenue B)
OCKU3bI MPAMOOOYHOT 0 IUTUILIEBOTO COETUHEHUS



MpAMododHoe waulefoe coeduHeHue
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2.4.2. BBINMOTHATH 3CKU3BI YBOJIHBEHTHOTO MUIMIIEBOTO Bajia, TPOHOPMHUPOBATH 110 TOYHOCTH

JUTSL BCEX TPEX METOJIOB IIEHTPUpOBaHus. PacmmudpoBars 0003HaUCHUSI.
ITo TOCT 6033-80 BeIOMpacM SBOJIBBEHTHI MUTHIIEBBIN BaJI I qUaMeTpa 45mMm.
O003HaveHUE YBOJILBEHTHOTO ITHIIEBOTO Bajia MPH EHTPUPOBAHUH TIO:

1) BHyTpeHHeMy nuametpy: 1 45x2,0x 7H/6g*9H/9h
2) Hapy»XKHEMy JHaMeTpy U mocajakoi 7H/6g, ¢ mocaakoii o HEEHTPHPYIOIIHM

noBepxHocTsM 3yobeB 9H/9h: 45x g6x2,0x 9h
3)mo 60KOBOI TIOBEPXHOCTH 3yObeB H mocaakoit 9H/9g : 45x 2,0x 9g

OCKU3BI 3BOJILBEHTHOTO IO EBOTrO Bajia.
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OI'JTIABJIEHUE

Yactb nepBasi. HopmupoBanue TOUYHOCTH IVIAJKUX HUJIMHAPHYECKUX U
IJIOCKHUX COeIMHEHUM.

1. Pacuyer mocazox.

2. Tloxbop mocamox.

3. Tloxbop nmocanok coenMHEHUM, pabOTAOIINX MPU TeMIIEpaTypax OTIMUYHBIX

OT HOPMAJIbHBIX.

Yacts BTOpasi. HopmupoBaHue TOUYHOCTH y3J10B MAIINHOCTPOUTEIBLHBIX
KOHCTPYKIUIA.

1. HopmupoBaHHEe TOYHOCTH OOJATOBBIX M IIMMAJICYHBIX COCTUHCHU.

2. HopmupoBaHue TOYHOCTH IMOIITUITHUKOBBIX Y3JIOB.

3. HopmupoBanme TOYHOCTH 3y09aThIX mepeaad.

4. HopMupoBaHHe TOYHOCTH LUIUIEBBIX COETUHEHUM.
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Cnucoxk auTepaTypbl
1. Npanosa B.H., A63anoB A.P. HopmupoBaHue TOYHOCTH B MaIlIMHOCTPOCHUH
c npumeneaneMm cuctreM CAD/CAM/CAE [DnexktpoHHBIA pecypc]: YueOHOe
nocobue. — DnekTpoH. AaH. — Kazanb: u3a-Bo Kasan. roc. tex. yH-ta, 2011. - 152
c. — Pexmm pmoctyma: http://e-library.kai.ru/reader/hu/flipping/Resource-
1382/811775_0000.pdf/index.html

2. KimnmenkoB C.C. HopMmupoBaHME TOYHOCTHM U TEXHUYECKHE WU3MEPEHUS B
MalIMHOCTPOEHUH. [DNEKTPOHHBINA pecypc|. — DnekTpoH. naH. - Munck: HoBoe
3HaHUe, 2013. - 248 C. — Pexum JIOCTyMa:

https://e.lanbook.com/reader/book/43874/#1

3. 3ybapes HO.M., Kocapesckuii C.B. ABTOMaruzanus KOOPJAUHATHBIX
W3MEPEHUH B MAaIIMHOCTPOCHUH. [DIEKTPOHHBIM pecypc]: ydeOHoe mocobue. -
CIIo: Jlanb, 2017. - 160 C. — Pexxum JIOCTyTa:
https://e.lanbook.com/reader/book/93000/#2

4, Hazapeiues A.IL Pacyer pgomyckoB M IIOCAaJOK COEAUHEHUH C
NOJIIMITHUKAMHU CKOJBXKEHUSI W KadyeHHsl [DJNEeKTPOHHBIM pecypc|: ydeOHoe
nocobwue. — DnekTpoH. AaH. - Kazanb: U3narensctBo KI'TY, 2007. - 86 ¢. — Pexxum
JOCTYyTIA! http://e-library.kai.ru/reader/hu/flipping/Resource-
1421/793474 0000.pdf/index.html

5. Kapumor A.X., Makaesa P.X., Ilapeea A.M. HopmupoBanue
reOMETPUYECKOM TOYHOCTH JAeTaneil. [DIeKTpoHHbIN pecypc]: yuebHoe mocodue /
noa. pea. A.X. Kapumosa. — DnektpoH. aaH. -Kazanb: MU3znarensctBo KHUTY-
KAU, 2015 — 74 C. — Pexum J0TycKa: http://e-
library.kai.ru/reader/hu/flipping/Resource-2457/528.pdf/index.html
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JI® KHUTY-KAH

Kageopa MulIT

3amanue

Ha KypCOBYIO pa60Ty 10 AUCLHUIIIIMHEC ((HOpMI/IpOBaHI/II-O TOYHOCTH B MAIIMHOCTPOCHUH U
TCXHUYCCKHUEC U3MCPCHUS

Crygaenry TPYIIIbI

Paccuutarh napameTpsl u rpaduyecku U300pa3uTh MOCAIKH : JUIst
MOCAJIOK, TJI¢ UIMEETCSl BEPOSTHOCTh HATATA, PACCUUTATh YCUIIHE 3aIPECCOBKU M PA3HOCTh
TEMIIepaTyp BTYJKHU U Bajla, O3BOJISIONICH KMETh COOpOUHbIH 3a30p. [ nepexoaHoit u
000 JPyToi MOCaIKN PaCCYUTATh BEPOSITHOCTHBIC XaPAKTEPUCTHKHU M PE3YJIbTATHI
1300pa3uTh rpapuIeCKH.

Jis 3aJaHHBIX XapaKTEPUCTUK TOCAI0K 0J00paTh pEKOMEHyeMble CTaHAaPTOM.
N306pazuth rpaduuecku 3aiaHHbIe U TOJOOpaHHbBIE

IHOCaaKH.

[TpoHOPMHPOBATH IO TOYHOCTH OTBEPCTHS MO OOJITOBBIC M IITMHIJICYHBIC COSAMHECHUS JIIIS
CIIeTYFOIINX JJAHHBIX L1= , Lo= , d= , D=

o= , Ol2= 3= . CMmonenupoBath coenuneHus. [IpoussecTu
aHanmu3 coorpaemMocT. OGOPMHUTH ICKU3BI HA JICTATN B IBYX BapUAHTAX: UCIIOJIB3YS
MO3HUIIMOHHBIC JOMYCKH U JIOMYCKU Ha MO3UIIMOHHBIE Pa3MephI.

Jlnis rmankoro nMiaMHIpUdeckoro coenunenus Dy= | paboratoriero npu Temneparype
t= °C, IpOHOPMHPOBATH 110 TOYHOCTH JUAMETPAILHBIE Pa3Mephl BTYJIKH U Baja pH
HOpPMAaJIbHOM TEMIIEpAType, €CIH NP IKCIUTyaTallMOHHOM TeMIlepaType rnocajaka
XapaKTepu3yeTcst

Jl1 3a1aHHOM KOHCTPYKIIMH, XapaKTepU3yeMON TapaMeTpaMHu:

1) TlomoOpaTh MocaaKH MOAIIMITHUKOB IO HAPY)KHOMY U BHYTPEHHEMY KOJIBILY.

2) TlomoOpath mocaaKu 3y04aToro Kojeca Ha Basl, My(QThl Ha BaJI, TIOCAKH IIITOHOK.

3) BBIIBUTH pa3MepHYIO LieNb, 00ECICUNBAOIIYI0 HATMYHE OCEBOTO 3a30pa B
MOIIATTHIKOBOM Y3JI€ , TAPaHTHUPYIOIIEM OTCYTCTBHE 3aKJIMHIUBAHUS TIOIIIAITHUKOB,
€CIIM B 9KCIUTyaTalluy BaJl ¥ MOALIMITHUKYA HAarpeBaloTCs B CpeHEM He BbIlIe 1=
°C, a KopIyc He Bbllle tp= °C. IlpoHOPMHPOBATH 1O TOYHOCTU Pa3MepPhI
JieTanei, 00pa3yronmx JaHHYI0 Pa3MEPHYIO 1IeTh (PariOHAIBHBIM, TT0 YCMOTPEHHIO
UCTIOJIHUTEIISE METO/1I0M). BBImomHuTh poBepky. CMoaenupoBaTh KOHCTPYKIIHIO
(xopmyc, KpBILIKH, 3yO0UuaThie Kojieca - YIPOILIEHHO), pacCUuTaTh pa3MEpPHYIO 1IETb,
UCTIOJIb3Ysl HHCTPYMEHTAJIbHBIE CPEJICTBA. BBINMONHNUTE aHaINU3 BIUSHUS JAHHOTO
3a30pa Ha [0Ka3aTejau TOYHOCTH Mepeaayu.
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4) BrInoaHuTh 3¢Ku3 Bajia. OO0CHOBAHHO HA3HAYNTH MIEPOXOBATOCTH MTOBEPXHOCTEH.
Jyist Bcex pa3MepoB | JOIMYCKOB ()OPMBI M PACIIONIOXKEHUS, HE TPOHOPMUPOBAHHBIX
Ha T0JI€ 9CKH3a, BBISIBUTH YHCIIOBbIE 3HAYCHHUS IOMYCKOB. Pe3ynbrar nmpecTaBuTh Ha
BTOPOM 3CKH3E.
5) BeImosHUTE 3¢cKU3 3y0UaToro koseca. [IpuBecTy YrCIeHHbIC 3HAYCHUS] OCHOBHBIX
TOYHOCTHBIX XapaKTEPUCTHUK.
6 BBINOTHUTE 3CKHU3BI TPSIMOOOYHOTO IUTHIIEBOTO COSTUHEHUS
MIPOHOPMHUPOBAHHOTO MO TOYHOCTH ISl TPEX METOJIOB LIEHTPUPOBAHMUSL. PacmmppOBaTL
0003HaYCHHUS.
7 BBIMoaHUTE 3CKU3BI BOJIBLBEHTHOTO UIMIIEBOTO Baja ,
MIPOHOPMHUPOBAHHOT'O TI0 TOYHOCTH IS TPEX METOOB LieHTpupoBaHus. Pacimudposars
0003HauYEHHUS.

IIpumeyanue.

1. TloscHuTenbHas 3alMCKa JT0JKHA BKIIOYATh: Y TBEpP)KICHHbIN OIaHK 3aJaHuUs.
Copnepxanue. VicxoqHble JaHHbBIE, paCU€T, PE3yIbTAThI 10 KaXA0OMY ITYHKTY
3ananus. (Pe3ynbpraTel MOJETUPOBaHMS SKCIOPTUPOBAThH B BUJIE PUCYHKOB U
poTokoJoB. [Ipy UCcOIb30BaHUM JAHHBIX U3 CTAHJAPTOB, JINTEPATYPHI - 1aBaTh
CO CCBUIKOM Ha UCTOYHHUK, C YKa3aHUEM HOMEp CTpaHULbl, Ta0nuiel). Crucok
JIUTEPATYPHI.

2. TlosicHuTenpHas 3anucka opopmisieTcss Ha KOMIbIOTEPE, pacyeThl TAKKe
ocymiectnisitorest B makerax MathCAD win Excel. MoaenupoBanue u
BBINOJIHEHHE IpaUuecKOil yacTu, OCYLIECTBISIETCS B IpOrpaMmax,
MO3BOJISIONIMX pelIaTh JaHHbIE 3aJauu.

3. K 3amuTte npencrasisercs U pacreyaTaHHasi IOSICHUTENbHAs 3aIMCKa, U
Pe3yNbTaThl BHITIOJIHEHUS pabOThI B 3JIEKTPOHHOM BHie. Ha 3ammure npoBepsiercs
BJIaJICHUE CTYACHTOM IIPUMEHSAEMBIMH IIPH BBIIIOJIHEHUH pabOThI IPOrpaMMaMHU.

4. TlyHKTBI 6 7 — IO yKa3aHUIO MOTYT ObITh COBMEIIEHBI C KOHCTPYKIMEH 1. 5.

Crynent

PykoBoaurens
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