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AHHOTALUS

JUis 3aKperieHus] TEOPETUYECKUX 3HAHUN U TIOJyYEHUS PAKTUYECKUX
HABBIKOB MpeAyCcMaTpUBaeTCs MPOBEIEHNE MIPAKTUYECKUX pPadoT.
Llenbio MpakTUYECKUX paboT ABISETCA MPUBUBAHHUE YUAIIUMCS
HABBIKOB CAMOCTOATEIbHON PabOThI C TEXHUYECKON U CIIPAaBOYHOMN
JUTEPATYpPON, CAMOCTOSITEILHOTO U3yUYEHHUSI HEKOTOPBIX HECIOXKHBIX
BOIIPOCOB MPOTPAMMBI.

ABTOp nMKIa npakTuaeckux pador —Komnemmosuu B.H.. -
npernojaBaTesib bpSHCKOT0 MOJUTEXHUYECKOTO KOJUIEIKA .
uka npakTHyecKuX padoT pa3paboTaH B COOTBETCTBHU C MPUMEPHOM
IPOrpaMMOM ISl CPEIHUX CIIEUATbHBIX Y4eOHBIX 3aBEJICHUM, U
IpeHa3HaueH sl pealu3aliy rocyAapCcTBEHHBIX TpeOOBaHUN K
MUHUMYMY COJIEp>KaHusl U YPOBHIO MOJATOTOBKH BBITYCKHUKOB IO
CIEHUATBLHOCTSIM CPEIHEr0 MpodhecCuoHaTFHOTO 00pa30BaAHMS
0a30BOr0 YpOBHS, U SIBJISETCS €AMHOMN sl BceX popm 0OydeHus.
MeTtoauueckue yka3aHusl K UKLy IPAaKTUYECKUX pabOT COCTOST U3
CIIEYIOIINX YacTei:
1.AnHoTanus.

2 ConeprxaHue.
3.001m1ue yka3aHus K BBHITIOJIHEHUIO PaloT.
4.JIaGopaTopHbIe WIIH MTPAKTHYECKUE PaboTHI.
S.Jluteparypa.
6.IIpuioxxenus.

[TpakTHyeckue pabOThI BHIMOJIHAIOTCS YUalIUMHUCS B yueOHOE BpeMs,
OTBEJIEHHOE ISl U3yYEHUS IpeMeTa.



O0mme ykazaHMs K BBIIIOJHECHHUIO IPAKTHYECKUX padoT

Hepe/:[ Ha4aJIOM BBIIIOJIHCHUA HpaKTquCKOﬁ pa60TbI BHUMATCIBHO
O3HAKOMbBTECH C 3aJaHHUECM.

[TpakTrueckast paboTa BBINOIHIETCA Ha JIUCTaX cO mrTamnom. Jlis
MEPBOIO JHUCTA MPAKTHUYECKON pabOThI MPEeAyCMOTPEHA OCHOBHAS
HAJIUCh U JAOTOIHUTENbHBIE Tpadbl kK Hel o dopme 2 TOCT 2.104-
68 (cm. mpumnoxxenwue 1). [l mocienyronmx JMCTOB HE0OXOqMMO
OpUMEHSTH hopMy 2a (CM. IPUIIOKEHHUE 2).

Bce mpaktuueckue paboTsl 0OpMIISIOTCS B OAWH XKypHail. Ha
TUTYJIBHOM JICTE KYPHaJa TOJDKHBI ObITh YKa3aHbl: HA3BaHUE
npeaMera, rpymmna u pamuius cryaenta. [lpumep odopmienus
TUTYJBHOTO JIUCTA MPUBEEH B MIPUIIOKEHUHU (CM. IPUIIOKEHUE 3).

OtueT o npaxkTHueckoii padore nomxen coaepxars mo 'OCTy u
BBIBO/J LI€JIb pa6OTI)I; HUCXOJHBIC JaHHBIC, PCIICHUC, H€O6XO[[I/IMBI€
CXEMBI, BBIIIOJTHCHHBIC



JlabGoparopHas padora Nel

Tema: BinsHue yci0BUH 3aKpeIUICHUs] TOHKOCTEHHBIX JIeTajed Ha
TOYHOCTh 00PaOOTKH MMPU TOUCHUH

Henapr padorbl: uccieloBaHUE BIMSHUS CIOcOO0a M yCIOBUM
3aKpPEIUICHUSI HEXECTKUX JIETAIE HAa TOYHOCTh MX MEXAHUYECKOU
obOpa 60TKH.

1. TeopeTuyecKkue cBeeHUs

TokapHas  00paboTka  fBISETCS  OCHOBHBIM  CIOCOOOM
dbopmMooOpazoBaHusl  IWIMHAPUYECKUX  JIeTaJlel B IIHPOKOM
JUarna3oHe TOYHOCTU Pa3MEpPOB U IIEPOXOBATOCTU MOBEPXHOCTH. Jliis
OOJBIIMHCTBA NWJIMHAPUYECKUX JeTajeil, HMEIIIUX CIUIOUIHOe
CeueHue, WM TpyOdaTbiX € OOJBIION TOJIIMHONW CTEHOK, KOTOpBIE
YCIIOBHO CYMTAIOTCA JKECTKHMMH, BBICOKUH YPOBEHb TOYHOCTH U
MoKa3aTeneil KauecTBa TIOBEPXHOCTH OOecleynBaeTcsi 3a Cuer
AKCIUTYaTallMOHHBIX BO3MOXHOCTEH OOOpyAOBaHHS U Ha3HAuYCHUs
COOTBETCTBYIOIIUX pEXUMOB 00paboTku. OMOHAKO CyYIIECTBYET
KaTeropus JAeTajei, HIIMPOKO HCIOJIb3YEMbIX B MAIIMHOCTPOCHHH,
KOH(uUrypauus KOTOPBIX XapaKTEPHU3yeTCst KPUTUIHBIM
COOTHOILIEHHEM (HhOpMOOOpa3yIOIUX Pa3MepPOB, BCIEJACTBUE YEro MX
BBICOKOIIPOU3BOJIUTENIbHAs 00paboTKa 3aTpyJHEHA H3-3a MOSBICHUSA
BUOpalnid, a TOYHOCTb CHM)KAETCS OT OCTATOYHBIX JedopMaluil.
Takue eTanu yCI0BHO Ha3bIBAIOT HEKECTKUMU.

Hcnonp30BaHnEe HEXECTKUX JAeTajeil omnpeaensercsi, BO-TNEPBBIX,
KOHCTPYKTUBHO 3QJI0)KEHHOM B MalllMHAaX HEOOXOAUMOCTHIO B
YIOPYTUX  YCTPOMCTBAaX, TIA€ HEXKECTKHE DIEMEHTBl  CIIy’KaT
KHHEMAaTUYECKUMA W JUHAMUYECKHMMH 3BEHBSIMH, a, BO-BTOPHIX,
MOCTOSTHHBIM CTPEMJICHMEM K SKOHOMHMH MaTepuaibHBIX PECYPCOB U
CHIDKEHHMIO Macchl u3nenuil. HexecTkue neranu mnepBOd IpymIbl
OOBIYHO BBIMOJHAIOT (PYHKLINHU yIIPYro-
nehopMUPYIOIINX, KOMIIEHCAIIMOHHBIX, BUOPOM30JIUPYIOITHNX,
HECYIUX 3JIEMEHTOB B pa3HOOOPa3HBIX y3J1aX U YCTPOMCTBAX MAIIHH.
Oco0eHHOCTh X KOHCTPYKIIMU KOJMYECTBEHHO MOXKET OBbITh OINKCaHa



COOTHOILIEHUEM OCHOBHBIX pa3MepoB. Tak, Hampumep, IVIQAKHE HU
CTYNEHYaThle Bajbl, OTHOCSIIMECS K KATETOPUM HEKECTKHX,
XapaKTepU3YIOTCs COOTHOIICHHEM JUIMHBI W jauamerpa L/D >10, a
neranu TpyO4daroil (opMbl — COOTHOLIEHHEM TOJIIMHBI CTEHKH M
HapykHoro auametpa h < 0,05D. TonkocTeHHbIE TPyOUaThIC ACTATH B
TEXHUKE TaKXke KJIACCU(PUUUPYIOTCS KaK I'MJIb3bl IPU MHOIOKPaTHOM
IpPEBBIICHUM JUIMHBI Haa jauamerpoM L >> D wu kombua mnpu
COOTHOLUEHUH JUIHHBI U 1uamerpa L < 2D.

OnHOH U3 NPUYUH TEXHOJOTMUYECKUX MPOOIeM NPH MEXaHUYECKOH
00pabOTKe TOHKOCTEHHBIX KOJELl SBJIAIOTCS yNpyrue aedopmanuu
CEUEHUI B MecTax AEMCTBUSI CUJI 3aKPEIUIEHUS, KOTOPbIE IPUBOIAT K
CHIDKEHHIO  TOYHOCTHM,  MOBBIIIEHUIO  TPYIOEMKOCTH  IpHU
MHOT'OIIPOXO/IHOM CHSTHU Ipunycka. [Io3ToMy npu npoekTupoBaHUU
TEXHOJIOTUM TOKapHOW 00pabOTKM TOHKOCTEHHBIX KOJICI] MPHXOIUTCS
YUUTBIBATh UX KOHCTPYKTHBHbBIE OCOOCHHOCTH IIyTEM 3MIIUPHUYECKOTO
Ha3HAUYEHUs] PEXUMOB 0OpabOTKM M HCHOJIb30BAHUS CHEIMAIbHBIX
cnoco0oB 3akperuieHus. HTeHCHUKaus peskuMoB 00paOOTKU ISt
HOBBIILIEHUS] TPOU3BOJUTEIBHOCTH IMPHUBOAUT K BO3PACTAHUIO CHII
pe3anust U TpeOyer Ooyiee HANEKHOTO 3aKPEIUICHHUS 3arOTOBKH JIJIS
oOecrieyeHus €€ HEMOABM)KHOCTH. Y BEJIMYEHHE K€ CHJI 3aKPEIUICHUs
OPUBOAUT K OonbIIUM JedopMalusM 3aroTOBKM B MeCTax HX
IPUJIOKEHUS, KOTOpBbIE CHUXAIOT TOYHOCTh (OPMBI M pa3MepoB
JeTald  TOocJe CHATUS CO  CTaHKa  BCIEACTBUE  YIPYIoOro
BOCCTaHOBJIEHMs. Clie0BaTENbHO, YCIOBUS 3aKPEIUICHUS U PEXUMBI
TOKapHON 00pabOTKH JOJKHBI YBSI3bIBATHCSA C 33JaHHOM TOYHOCTBIO
pa3MepoB U (HOpMBI TOBEPXHOCTH TOHKOCTEHHBIX KOJIEL.

B kauyecTBe OCHOBHBIX MPUCHIOCOOICHUH 17151 TOKApHOUW 00paboTKU
HIMPOKO HCIIOJIB3YIOTCSA CAMOLICHTPUPYIOIINE TPEXKYIauKOBbIE
HaTpOHbI, 00ecTeYrBaroIe HEOOXOJUMYIO TOUHOCTb Oa3UpOBaHUS U
MPOYHOCTH 3aKPEIUICHUS 3aroTOBOK. B o011em ciyyae cuinoBas
XapaKTepUCTHKA MaTPOHA U MPOYHOCThH KPEIJIEHUS 3ar0TOBOK
OIMCHIBAETCS YPAaBHEHUSIMH MOMEHTOB, CHJI PE3aHuUs U TPEHUS,
¢duznyeckas CyuHoCTh KOTOPBIX CBOJUTCS K 00OCHOBAaHHOMY

HAa3HAYCHUIO PCIKUMOB pPC3aHUA U yCJIOBI/Iﬁ 3aKpPCIUICHUA 3arOTOBKH,



00e Cxema BO3HUKHOBEHHS TTOTPEITHOCTH 00pabOTKH,
00ycioBIIeHHOU fedopmaliueii Koiblla Mpy 3aKPETUICHUH TPEeMS
KyJIauKaMU NaTpoHa, puBeAeHa Ha puc. 1. TOHKOCTEHHOE KOJIbII0
3aKpeIUIAeTCs TPeMs PaJuabHBIMU CUJIAMU P;, TPOXOAAIIMMHU Yepe3
LIEHTPBI €T0 MONEPEeYHbIX ceueHuil (puc. 1, a). B cxxatom coctosiHun
KOJIBLIO PACTAUMBACTCS C LEJIBIO MOTYYESHUS IIHITUHIPHYECKOTO
OTBEpCTHS olpeieNieHHoro auamerpa (puc. 1, 6). Kombiio, casiToe
nocie o0paboTKHU CO CTaHKa, MPUOOPETAET OTPAHKY C OTKIIOHEHHEM
ot kpymtoctu (puc. 1, 8).

-

al 82 &)

Puc. 1. CxeMa BO3ZHHKHOBEHHA OTKIOHEHHA OT KPYIMIOCTH TOHKOCTEHHOTO KOJILILA
H3-3za gedopManHi OT 3aKpelVIeHHA:
a — 3aKpeIUVieHHe Koidbklla Ao ofpafoTkH; 6§ — pacTouka BHYTPeHHeH NOBEepPXHOCTH;
g — o00OpaboTaHHOE KOJEBLO pacKpeIUIeHO

BeInuMHy OTKJIOHEHWA OT KPYMIOCTH BHYTpPeHHel MoBepXHOCTU
KOJIbL[a MOYKHO BBIYMCAUTD 110 (opmye [1]

A=CPyr® /(EL), )

rae C — ko3 puLIMeHT, 3aBUCALINI OT YncIa KylIauKoB (411 n= 3 Be-
munrHa C=0,03); P, — cuia 3akpeIvieHnsa B Kya1auke, H; r — cpeaHuit
paauyc konabia, MM, r = (D — h)/2; E — MoAy/ib YIPYrocTH MaTepHania
KoJIbLa, Ad cTamn E=2.1" 100 [1a; I, — MOMEHT UHEPLUHU NONEPEUHO-
r'0 CeUeHU KOJIbIIa, MM4_, KOTOpBIN onpe/iendeTcs 110 Gopmyie

I.=bhy/12, (3)

r7e b — BBICOTa KO/bIa, h — TOJIIMHA KOJIbIIA.



1. XapaKTepHUCTHKA TPeXKy/Ia4KOBbIX MaTPOHOB

JuameTtp MakCHMalbHBIH KpyTALHH MakcuMa/IbHOE 3HauUeHHe
naTpoHa, MOMEHT Ha KJIIue, CYMMapHO# CHWIBI 3aXKHMa Ha Tpex

MM H-m Kynaukax, H

100 0,50 9000

125 0,75 17000

160 1,25 25000

200 1,60 30000

250 1,80 45000

315 2,00 55000

2. Ob0opynoBaHHe U MAaTEPHUAJIBI

1. TokapHbIil cTaHOK.

2. 3aroToBKa B BUJIE KOJIbIIA.

3. JInHAaMOMETPHUYECKUM KITOY.

4. ltanreHuupKyis ¢ neHoi aenenus 0,05 mm.

5. PacTouHoii pe3er a1 pacTOUKU BTYJIKH.

6. Munukarop c nenou aenenus 0,01 mm, usmepurenbHas cToMKa.

3. [locsieqoBaTeIbHOCTH BHINOJIHEHUS PA0OTHI

1. YcTaHOBUTH 3aroTOBKY KOJIbLIA B TPEXKYJIauKOBBIH MaTpPOH
TOKapHOTO CTaHKa U 3aKpENUTh C MOMOIIBI0 TUHAMOMETPHUYECKOTO
KJIfo4a MoMeHTOM M = 15 H " M.

2. Hactpoutb mosio’keHHe pPacTOYHOIO pe3lla Ha MUHUMAJIbHYIO
ryOuHy, oOOecneuyMBalollyl0 TMOJHYI0 00paboTKy BHYTpEHHEH
MIOBEPXHOCTH 3aTOTOBKH, H PACTOUYUTH OTBEPCTHE.

5. CIITMCOK JIMTEPATYPBI

3. C mnomMompl JUHAMOMETPUYECKOTO KJIIOYa  YBEIHYHUTH
KkpyTsamuii MmomeHT a0 M = 30 H * m. W3mepute u 3anucate B
MIPOTOKOIL: * TUaMeTp 00paboTaHHOI MOBEPXHOCTH;

* OMeHNE BHYTPEHHEH TOBEPXHOCTH.

4. TloBTOpUTH SKCHEPUMEHT JBAXKIBI C MOMEHTOM 3aKPEIUICHHS
3arotoBku 45 u 60 H " M.

5. Paccumtare mo dopmyne (2) TeopeTuueckyrw nedopmarnio
JUIST BCEX BapHAHTOB 3aKPEIUICHUSI 3arOTOBKHM B TPEXKYJIaYKOBOM
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naTpoHe, UCIOIb3ysl Pe3yabTaThl U3MEPEHUS AUAMETPa B KOKIOM H3
OTIBITOB.

Hanectn pe3ynbpTarel H3MEpeHHs] MOTPEIIHOCTH 00pabOTKH |
pe3yJIbTaThl TEOPETHUYECKOro pacuera Ha rpaduk B KOOPIMHATAX
«CHUJIa 3aKperieHus» Py — «orpeHocTs 00padoTkm» [J.

6. CHATH 3arOTOBKY. YCTAaHOBUTH B IAaTPOH CTaHKA Pa3pe3Hyro
BTYJIKY M 3aKpemuTh C €€ [OMOLIbI0 3aroToBKy. IloBTOpHTH
00pabOTKy  BHYTpEHHEH  MOBEPXHOCTH W  H3MEpPEHHA B
BBILICTICPEUUCICHHOM MociieioBarenbHocTH (1. 1—D5).

7. Hamectn Ha rpaduk pe3ynabTaThl W3MEPEHHS IOTPEUIHOCTH
00paboTKH KOJIbIIA B Pa3pPE3HON BTYIIKE.

4. Conep:kaHue oT4eTa

OTtuer OMKEH OBITH BHIOJHEH B COOTBETCTBUU C TPEOOBAHUAMU
1o oopMIICHHIO Y4eOHBIX paboT U COIePKATh:

+ HAWMMCHOBAaHUE M IIeTb Pa0OTHI;

+ 93CKH3 00pabOTKU JeTalu;

« pacuerbl nedopMmalMM KOJbLA I KaXIOr0 BapHaHTa
3aKpeIUICHUS;

+ TrpaduK C pacueTHBIMHU U DKCIEPUMEHTAIBHBIMU JaHHBIMU JI€-
(opMaIu KOJIbIIa IPH PA3THYHBIX YCIOBHX 3aKPCTIICHHS;

e TMPEMIOKEHHUS 10 TPHUMEHEHUIO CIOCOOOB 3aKpeIUICHHUS
3aroToB-KM B 3aBHCHUMOCTH OT HEOOXOIMMOW TOYHOCTH ee
00paboTKH; * BEIBOJIBI IO padoTe.

. JlabopaTopnasi padora Ne2
Lenn padoThl: 3aKperuicHUE TEOPETHUCSCKUX 3HAHNUN B 00JIACTH
BIIMSTHUS ’KECTKOCTH TeXHOJNorndeckoi cucreMsl CITIM3 Ha TOYHOCTH
00paboTKH.

1. OcHOBHBIE CBCACHHUSA O )KECTKOCTH TEXHOJIOrn4ecKoii
CHUCTEMBI

11



CTaHOK — IMPUCNIOCO0/IeHHe — MHCTPYMEHT— 3aroToBKa
(cms)

IIpy mMexaHuueckuii 00pabOTKE CTAaHOK, MPHUCIOCOOJICHUE,
oOpabatbpiBaeMasi 3aroTOBKA M PEXYIIUNA MUHCTPYMEHT IMPEACTaBISIOT
co0OH 3aMKHYTYIO yIOPYIyl0 CHUCTEMY, KOTOPYIO Ha3bIBaIOT
TEXHOJIOTUYECKOU CUCTEMOM.

B npornecce 06paboTku cuiia pe3aHus BbI3bIBACT YIPYTHe OTKATHUS
3JIEMEHTOB TEXHOJIOTHMYECKON CUCTeMbl. BennunHa OT)KaTui 3aBHCUT
OT CWJIbl PE3aHHsI U OT CHOCOOHOCTH TEXHOJIOTUYECKOM CHUCTEMBI
IIPOTUBOCTOATH  JEUCTBYIOLIEH  Cuie, T.e. OT  JKECTKOCTH
TEXHOJOTHYeCKOH cuctembl. Cuia pe3aHus TPU  BBINOJTHCHUU
Olepaliy W3MEHSETCS B pe3yJNbTaTe HENOCTOSHCTBA CHHUMAaeMOTO
NPUITYCKa,  HECTAaOWUJIBHOCTH  MEXAaHMYECKHX  XapaKTePUCTHK
MaTepuana  3aroTOBKM W TPOTPECCHPYIOIIETO  3aTyILICHUs
UHCTPYMEHTA.

HecTaOuimbHOCTE CHIIBI pe3aHUS M JKECTKOCTH JJIEMEHTOB B HX
PA3IUYHBIX CCUCHUSX BHI3BIBACT HEPABHOMEPHOCTD YIPYTHX OTKATHMA
9JIEMEHTOB CHUCTEMBI, YTO MPHUBOJHUT K TMOSBJICHUIO TOTPEITHOCTEH
dbopMbI 00pabOTaHHOI MOBEPXHOCTH Y KXKIOW JIeTalu U KoJeOaHuiu
BBIMIOJHSAEMBIX pa3MepoB B mapTuu jAeraneil. CrieqoBarenbHO,
TOYHOCTh ~ OOpabOTKH  3aBUCHUT OT JKECTKOCTH  DJIEMEHTOB
TEXHOJIOTMYECKOM cHUCTEeMBI. JKEeCTKOCTh YHCIEHHO ONIpEeneseTcs
OTHOLIEHHEM JIHCTBYIOIIEW CHUJIBI K BEJIWYMHE JedopMaluid,

J=—
BBI3BIBAEMBIX 3TOW CHUJIOMN. Y

[IpyMeHUTENBHO K TOYHOCTH OOpaOOTKH HauOOJblIee 3HAYECHUE
MMEET COCTABJISIONIAsl CUJIBI PE3aHMs, HANpPaBJICHHAs MO HOPMAaJIH K
oOpabarbiBaeMOl TOBEpXHOCTU. llpu TPHUHATHIX 0003HAYCHHSIX
COCTAaBJISIFOLIMX CHJIBI pe3aHus 3TO cocTapisomas Py (puc. 1).

ITogq JKECTKOCTBIO KAakKOro-in0o0 »JiIE€MEHTa TEXHOJOTHYECKON
CHUCTEeMBbI (HampuMep IMIMHUHACIBHOTO Vy3Ja CTaHKa) TMOHUMAIOT
OTHOIIIEHUWE COCTaBIAIONICH cuibl pe3anus Py , H/M, k cmemenuro
JAHHOTO AJIeMEHTAa (IIMUHAEIS) B 3TOM K€ HAaIPaBICHUU:

12



VYrpyrue cBOHCTBa XapaKTEPU3YIOTCS MOATAIUBOCTHIO CHCTEMBI

w > 1
Py ¥i

A— A (noBepHyTO Ha 90
Nno 4acoBoOW CTpesike)

P

23

Puc. 1. Cxema cuii, JeHCTBYIOIIMX IPU TOYEHUH HA pe3el] U
3arOTOBKY:
Py3, Pz3, Px3 — cuubl, nelictByromue Ha 3arotoBky; Pyp, Pz p, Pxp —
CHUJIbI, ICCTBYIOIINE HA PE3eI]

S

L
K
+ ) +
+ +

Puc. 4. Cxema B3aMMHOT0 NepeMeIeHus] HHCTPYMEHTA U 3arOTOBKH
npu 00paboTke: a — 10 Hadajga o0pabdoTku; O — B mpolecce
00paboTku

2. O0opynoBanue, npuOOPbI, HHCTPYMEHTbI, IPUMEHsIEMbIe

¥

Y1
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NPH BBINOJIHEHHH PadoThI
1. ToxapHO-BUHTOPE3HBIN CTAHOK.
2. 3aroToBKa C pa3MepaMM, yKa3aHHbBIMU Ha puc. 5. 3.
MukpomeTp.
4. Pesenl ¢ IUIACTUHKON W3 TBEPIOrO CIUIABA U IVIABHBIM YIJIOM B

rwiage 450.

Puc. 5. Dcku3 3arotoBku 10 00paboOTKH

3. [TocaenoBaTeabHOCTh BHIIOJIHEHUS pa6OTH

MukpoMeTpoM NpOU3BOAUTCS 3aMep pasMepoB nuameTpoB D1 u
D2 u onpenensercs BeaIM4rHA NOTPELIHOCTH 3arOTOBKH

D,-D
Am:%.

3aroToBKa 3a OJMH IMPOXOJ IMpOoTaunmBaeTcs Ha ydactkax 11 m 12
(Mpu OCTOSIHHOM TOJlaye U CKOpOocTH pe3aHus (puc. 6). I[lockonbky
Ha yuyactkax |1 u 12 ygangrorcst pa3nuyHble NpUMYyCKH, CHIIbI PE3aHus
Ha 3THX ydactkax Pyl m Py2 OyayTr pa3nuuHbIMH, YTO MPUBOAUT K
MOSIBJICHUIO IOTPEIIHOCTH OKOHYATENIbHO BBINOJHEHHOIO pa3Mepa
3aroTOBKH Aerand Oner:
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A,ELE‘T - = ¥max — Ymin »

qﬁ
IZ /1

Puc. 6. Dcku3 aetanm rocie OKOHYaTEIbHOW 00paboTKH

rne dl u d2 — pasmepsl, NodydyeHHBbIE TOciIe 00pabOTKU
COOTBETCTBEHHO Ha yudacTkax oOpabotku 11 u 12; ymax u ymin —
B3aMMHOE€ OT)KaTHE JAETalld U HHCTPyMEHTa Ha y4yacTkax 11 u 12.
Bemnunna yerynma Oner mnpexacrtaBinsier co0oil  MOTPEIIHOCTH
00pabOTKH, BBI3BAHHYIO JOIOJIHUTEIBHBIM CMEIICHHEM 3aroTOBKHU
OTHOCUTENIbHO MHCTpyMeHTa. OHa BoO3pacTaeT C YyBEIMYCHHEM
MOTPEIIHOCTA 3aroToBKM [3ar m yMeHbIIAeTcs C TOBBIIIEHHEM

YKECTKOCTHU CTaHKa (TMPHU MOCTOSTHHON MOTPENTHOCTH 3aroToBky [3ar).

OnpeneneHne KECTKOCTH CTaHKa IPOM3BOJCTBEHHBIM METOJIOM
npou3BoguTcs 1o ¢dopmyine (1), HO BMECTO CHJIBI pe3aHus |
CMEIICHUS MPUHUMAIOTCS WX W3MEHEHHWS TpPH Pa3IudHON TIyOuHE
pe3aHusl.

HopmanbHasi coctaBmsifomiast cuibl pe3anus Py ompenensiercs mo
dbopmynawm, MIPUBEICHHBIM B CIIPaBOYHHKAX TEXHOJIOTa
MAIIMHOCTPOUTEIIS.

[Ipu o00paboTKe CTyNMEeHYaToOl 3aroTOBKM TJIyOMHA pe3aHus
u3MeHsercs oT MuHuUManbHOM tmin=(D1 — d1)/2 na yuactke 11 go
MakcuManbHOU tmax=(D2 — d2)/2 na yuactke 12. CoOTBETCTBEHHO
MEHsIeTCsl Cujla pe3aHus, B TOM 4Mcie ee cocTaBisitomias Py: or Py

15



min g0 Py max. Bo3HukHOBeHHMe ycrynma Ha 00pabGoTaHHOU
MIOBEPXHOCTH CBSI3aHO C yBeln4eHueM Py:

Py = Py max — Py min .

Pa3zHocTh Mexy ymax ¥ ymin OyJeT npeacTaBisTh COO0H morper-
rne dl m d2 — pasMepsl, NOJy4YEHHBIE TOCIEe OOpabOTKH
COOTBETCTBEHHO Ha ydyacTkax oOpabotku 11 m 12; ymax m ymin —
B3aMMHOE OTXaTHe JeTalld U HHCTpYMEeHTa Ha ydactkax 11 u 12.
Benuumnaa ycryma [Oner mnpencraBiser coO0OH  MOTrpemrHoCTb
00pabOTKH, BBI3BAHHYIO JONOJHHUTEIBHBIM CMEIICHHUEM 3aroTOBKU
OTHOCUTENIbHO HWHCTpyMeHTa. (OHa BO3pacTaeT ¢ YBEITUYECHHUEM
NOTPEIIHOCTA 3aroToBKM [3ar m yMeHbIIAeTcs C MOBBIIEHHUEM

KECTKOCTH CTaHKa (IpU MOCTOSHHOM MOIPEeIIHOCTH 3aroToBku [3ar).

OnpeneneHue »*ECTKOCTH CTaHKA HPOM3BOJCTBEHHBIM METOJ0M
npousBoauTcs 1mo ¢Gopmyne (1), HO BMecTO CHIIBI pe3aHHs U
CMELIEHHUs MPUHUMAIOTCS MX H3MEHEHMs IPU pasjInyHON TIiayOuHe
pe3aHusl.

HopmanbHas cocraBisiomas cuisl pe3anus Py ompezpensiercs mo
bopmynam, IPUBEJCHHBIM B CIpaBOYHHMKAX  TEXHOJora
MAaIIMHOCTPOUTEIS.

[Ipu o00paboTke CTyNEeH4YaToil 3aroTOBKM TIJIyOWHA pe3aHus
U3MeHsieTcss OT MuHuManbHOW tmin=(D1 — d1)/2 nHa ywactke 11 10
MakcuMaibHOU tmax=(D2 — d2)/2 na yuactke 12. CoOTBETCTBEHHO
MEHSETCs CHJIa PE3aHus, B TOM 4Hcie ee cocrasipronias Py: or Py
min 10 Py max. Bo3nukHoBeHume yctyma Ha 00pabOTaHHOM
MOBEPXHOCTH CBSI3aHO C yBenuueHueMm Py:

OPy = Py max — Py min .

Pa3zHocTh Mexy ymax u ymin OyJeT npeacTaBisTh COO0H morper-

HOCTH JC€TaJIn D,Z[CT. ’KecTkocTh cTaHKa OIPCACIIACTCA 110 (bopMyne
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AP, P

y _ “ymax = - ymin

Jor = - A
Ymax —Ymin IeT

4. Conep:kaHue oT4eTa

OTt4er MOMKEH OBITH BHITIOJHEH B COOTBETCTBUU C TPEOOBAHUSMU
10 0(OpMIICHHIO YIEOHBIX pabOT U COIePIKATH:

+ HauMEeHOBaHue paboThI U ee Leb;

* 9CKM3bl 3aTOTOBKU U JETanu mocie oOpabOoTKU C yKazaHHEM
pa3MepoB;

« HANMEHOBAHUE MaTepuana o0padaThIBaMOW 3aroTOBKU U
peXy-uled 4YacTM HHCTPYMEHTa. ['€OMETpUuYecKHE MapameTpsl
pes3ua;

* pE3yNbTaThl 3aMEPOB 3arOTOBKH, JIETAJIA U pacueT mo Gopmyie
(12);

* BBIBOJIBI IO paboTe, COAEpXkAIIUE CBEICHHUS O >KECTKOCTH
TexHoJI0-Thueckor cucremsl CITN3.

5. KoHTponbHbIe BOIPOCH

1. Tlepeuncnute QakTopbl, KOTOpbIE BIUSIIOT HA TOYHOCTH
00paboTKu AeTasnei.
2. Urto Ha3bIBaeTCA KECTKOCTHIO TEXHOJIOTHYECKOH CUCTEMBI?
3. Y KaKoro craHka >keCTKOCTb O0JIblLIIe, U T0YEMY:
a) HOBOTO;
0) M3HOIIEHHOTO.
4. YT0 Ha3bIBaETCS MMOATIMBOCTBIO TEXHOJIOTUUYECKON CUCTEMBI?
5. HazoBute nBa MeToJa OmpeneNeHUs] >KECTKOCTH CHCTEMbI
CIIN3.
6. [IpeumymiectBa W  HENOCTAaTKH KaXJOr0 W3 METOJOB
ONpPENIEIEHUS KECTKOCTH?
7. UeM OOBsICHAETCS HAJMYME TUCTEpe3uca IMpH CTAaTHYECKOM
Harpy»keHuu H pasrpyske?
8. IlpuBenuTe mpUMepbl U3BECTHBIX TEXHOJIOTMYECKHX PEIIeHUN
TI0 TTOBBITIEHHUIO )KECTKOCTH 000PYIOBAHHUSL.

17



JlabGoparopHasi padoraNe 3
Tema :MccienoBanue TeXHOJIOTHUECKON HACIEICTBEHHOCTH TIPH
MeXaHU4YeCKON 00paboTKe meranei

Ilenb pabOTBI: O3HAKOMJICHHE C IOHATHEM TEXHOJOTHYECKOMN
HACJICICTBEHHOCTH W TPHMEHEHHEM COBPEMEHHOTO O0OpyIOBaHUS
JUISL WCCTICIOBAHUSI TAapaMeTPOB COCTOSIHHSI TTOBEPXHOCTHOTO CJOS
JieTajiel MaluH 1mocie oopaboTKu.

1. OcHOBHBIE TeOpeTHYECKHE CBEACHUS

B npouiecce U3rotoBiaeHus eTail 3ar0TOBKU MPOXOASAT HECKOIBKO
ATAmoOB:  MOJYyYE€HHE  MCXOJHOM  3aroTOBKH,  MEXaHHYEcKas,
TEepMHUECKasi, OTJEIOYHO-YIPOYHSIOIas 00padoTKa.

Kaxnprii BUJI 00paboTKu oOJazaer onpeIeICHHBIMU
CIIOCOOHOCTSIMU U3MEHSTHh HE TOJIBKO (OpMy U pa3Mephl 3arOTOBKH,
HO M CBOMCTBA METaJUla, U3 KOTOPOr0 OHA M3rOTOBJEHA. Tak, mnpu
MOJIyYEHUU HMCXOJHOM 3aroTOBKM (JIMThEM, ILITAMIOBKOM, CBapKOl u
T.J.) B HEH BO3HUKAIOT BHYTPEHHHUE OCTATOYHBIC HAINPSIKEHUS,
KOTOphIE HE HCYE3al0T («HACIEAYyITCs») B XOoJe JajbHeilmen
00paboTKH.

B pesynbprare mpoucxoauT HaIOKEHUE HAITPSHKCHUH, MTOJTy4aeMbIX Ha
BCEX ATarnax TeXHOJIOTHYECKOTO MPOIECcca, M TOTOBAs JAETallb MOXKET
MMETbh COBEPIICHHO HE TO COCTOSTHUE MTOBEPXHOCTHOTO CJI0S, KOTOPOE
noJikHa Obl1a Obl oOecrieunTs puHHUIIHAA 00paboTka. Takoe siBneHnE
MIPUHSTO HA3bIBATh TEXHOJOTUYECKON HACIEICTBEHHOCTHIO

CBOMCTB M MOTpeImHOCTeH, CHOPMUPOBABIIMXCS Yy 3aroTOBKHU Ha
OTJENIbHBIX OTePAIHSIX H3TOTOBICHUS H3CIIHSL.

Hanpumep, ecaum B KauecTBe HCXOAHOM 3aroTOBKH JIONATKH
aBUaJBUTATENsl  MCIOJIb3YeTCcd  IITAMIIOBKA, TO  JlaJbHEHIIas
AJIEKTPOXUMHYEC Kasg 00paboTka (cama 1o ceOe He BBI3bIBAIOIIAS
TOSIBJICHHUSI OCTATOYHBIX HANPSHKCHWH) HE OOECIeYHT TOTYYCHUS
Hanbosiee pPabOTOCTIOCOOHON TOTOBOHM JIOMATKH 0€3 OCTaTOYHBIX
HaNpsOKEHUH U3-3a SIBICHUS TEXHOJOIMYECKOW HacielICTBEHHOCTH. B
TOTOBOH JIONATKe COXPAHATCS OCTaTOYHBIE HANPSKEHMsI, BOSHUKIIHNE
IpY IITaMIIOBKE MCXO/IHON 3ar0 TOBKH.
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[Tpu numdoBanuu rpydo0 0OTOYCHHOW M 3aKAJICHHOW IO BBICOKOM
TBEPJOCTH CTAJbHOW 3aroTOBKM LUIM(OBAIBHBIA KpPYyr CO3/aeT Ha
y4acTKax BBICTYIIOB MHKPOHEPOBHOCTEH IOBEPXHOCTU TEIJIOBbIC
ylapbl, BbI3BIBAIOLINEC MIHOBEHHBI HarpeB M  CTPYKTYpPHBIC
U3MEHEHHS METaJlIa IOBEPXHOCTHOTO CIIOSL.

[Ipy >TOM BO BpeMs UUCTOBBIX PEXHUMOB HUIM(POBAHUSA Ha
ydacTkax oOOpa0OTaHHOM IOBEPXHOCTH, PACHOJOXKEHHBIX IOA
BBICTYIIaMH HEPOBHOCTEH TOKapHOM 00paOOTKH, BO3HHMKAIOT 30HBI
OTIIYIIEHHOTO MeTajljla MOHMW)XEHHON TBepaoctu (puc. 1, a), a mpu
HaNpsDKCHHBIX PEXUMax HUIM(GOBAHUS — 30HBI TBEPJIOTO METaa,
IIPETEPIEBIIEr0 BTOPUYHYIO 3aKajiky (puc. 1, 0).

/2 ‘ >,
2 // < V4 /4 // 2
2 % 2 /

N 8650 “A¢ 4

6600 8050 ]~ I

0,04 7000 8100 7000 8000
[ 7660 | 8140
0,08
8400 8150 8620 7900

|
0,12 rg3a0
016 - 8640 | 8280
0.20 8920 [8920 ]8920 8920 8920 8920 Mlla
a) 6)

Puc. 1. Kone6anust MUKpOTBEPOCTH MTOBEPXHOCTH
3aKaJICHHOM JeTaly 110CIe YEPHOBOIO TOYCHUS U
nuiigoBanusi: h — paccrosiHue OT HOBEPXHOCTH

HccnenoBanusamu A.Il. [lansckoro u A.C. BacunbeBa ycTaHOBIIEHO
pacrpesieieHie MHUKPOTBEPJOCTH 10 IOBEPXHOCTH OOpa3loB U3
KOppo3uOoHHO-CcTOMKOM ctamn X18HI9T mocne ne3BuiiHoit 06paboOTKH.
Ha puc. 2 npeacraBieHsl pe3yiapTaTbhl U3MEPEHHM MUKPOTBEPAOCTH
MaJIbIX IJIOIAA0K MPOQUIIs, U3 KOTOPHIX BUJHO, YTO MUKPOTBEPIOCTh
CYIIECTBEHHO HM3MEHSETCS, IMpPUYEM OTH HU3MEHEHHS  HOCST
nepuoguueckuil  xapaxtep. IlomoOHBIM XapakTep pacnpeneneHus
coXpaHsieTcs M B IIIyOb JeTaad, HO aMIUIMTyJda KosieOaHui
IIOCTETIICHHO YMEHBIAETC.
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B o0oux ciydasx Ha rpaHulax pasHbIX CTPYKTYp pa3BUBAIOTCS
3HAYUTENIbHbIE OCTaTOYHbIE HaIpPsDKEHUS, CHIDKAIOIINE
JOJTOBEYHOCTH AeTanieil. OObIYHBIE METOABI KOHTPOJISI, PUMEHSIEMbIC
B MEXAaHHMYECKUX II€XaX, HE TO3BOJSIOT YCTAHOBUTH HAIMYHE TaAKHX
neeKTOB, a pacTAHYTOCTh BO BPEMEHH Ipolecca pa3pylIeHUs AeTaln
MO3BOJIIET €M OJIaromnoyiydHo NPONUTH 3aBOACKUE HCHBITAaHUS B
m3nenuu. OpHAKo B TpOIECCe OKCIUTyaTalldd €€ pas3pylleHue
HACTYIUT 3HAYUTEIHHO PaHbILIE PACYETHOTO CPOKA CITYHKOBI.

[Ipy W3rOTOBJICHWW JJIMHHBIX MAJOXECTKUX BaJlOB BO3HUKAET
CIOXHasi TpoOiieMa oOecreyeHus] TPSIMOJIMHEHHOCTH OCH  Baia.
OOBIUHO OHA pemIaeTcsi ¢ MOMOIIbI PUXTOBKH (ITpaBku). OHAKO U3-
3a penlakcaluyd HMMEIOIIUXCS B JeTalld OCTAaTOYHBIX HaIpsDKEHUN
MOCIie PUXTOBKH IPOUCXOJUT €€ mocreneHHas nedopmanusi. B
pe3ynbTaTe Bajl, IMOJHOCTHIO COOTBETCTBYIOLIUN uepTexam U
TEXHHYSCKUM  TpPeOOBaHUSAM W MNPUHATBIA  KOHTPOJIEPOM
MEXaHUYECKOTO 11eXa Cpa3y IMOCIIe er0 U3TOTOBJICHUS, IIOCTYIIHB Yepe3
HEKOTOpOE BpeMsl Ha cOOpKy, OKa3bIBaeTCs BHOBb
neOpMUPOBAHHBIM, TMpPHUYEM BeIHYMHA JAepopMalii  MOXKET
IPEBBICUTh JONYCTUMYIO B JeCATKH pa3. Ecnm Takod Ban CHOBa
OTPUXTOBATh M YCTAaHOBHTH B H3JICTHUE, TO PEJAKCAIUs OCTATOYHBIX
HANPSDKEHUH MOXKET BBI3BATh YBEIMUCHUE HArpy30K Ha OMOPHI M MX
OBICTPBIN U3HOC, CHIKEHUE TOYHOCTH U3Jeius U T.J1. [IpudeM Bce 3TH
nedeKThl TPOSBATCA YXKE TMOCHe WCIBITAaHUA W Cladyd COOpPaHHOTO
U3JICIHS.

[IposiBneHuEe  TEXHOJOTMYECKOW  HACIEJACTBEHHOCTH  MOXKET
MPUBECTH KaK K YIYYIICHUIO (HApUMep, MPOYHOCTh HAKAaTaHHBIX
3yObeB BbINIE, 4YeM (pe3epoBaHHBIX, TaK Kak IpUd HaKaTKe
dbopmupyetcst 3y0 ¢ HauboJiee OJIaronpusiTHON CTPYKTYpPOUl BOJOKOH
MeTaljia, «HaclelyeMol» TOTOBOW JeTalbl0 TMOCHe YHCTOBOM U
OKOHYATENIbHOI 00pa0OTKM), TaK U K YXYALICHUIO YKCIUTYyaTallHOHHBIX
CBOWCTB J€TaJEH MaIlIHH.

Hanmaue 3TOTO SBJICHHS 3aCTaBIISET MPUMEHSTH JOMOJHATEIBHBIC
MepBI (HallpuMep, CTapeHue JIJIsl CHATHS OCTATOYHBIX HANPSHKCHU,
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Puc. 2. XapakrepHoe pacnpeneneHne MUKPOTBEPAOCTH BIOJb
npoduist moBepxHOCTH aetainu u3 ctanu X18HIT nocne ne3BuitHON
00paboTKH:

HI — wmukpoTBepOCTh TOBpEXISHHOro ciosi; hc — TiayOuHa

HakJjena; | — miuHa npoduns

pa3zienieHne  TEXHOJOTMYeCKOTro  TMpoliecca Ha  JdTambl) A
obOecrieueHruss TpeOyeMBIX COCTOSHHI  MOBEPXHOCTHOTO  CJIOA,
pa3MepoB M BKCIUTyaTallMOHHBIX CBOWCTB TOTOBOW NI€TAJIM M BCETO
w3nenusa.  Ilpunycku  Ha ~ 0o0paboOTKy,  IOCJEIOBAaTEIbHOCTH
BBIIIOJIHEHMS OIlEpaliuil yCTaHABIMBAKOT C Yy4ETOM TEXHOJIOTHYECKOH
HACJIEICTBEHHOCTH TaK, YTOObI COXPAHUTH Y JIETAIH MOJOKHUTEIbHBIC
KayecTBa WU, HA000POT, YCTPAHUTH OTPHUIIATENbHEIE.

2. O0opyaoBaHue U MaTepUAJIbI

1. TIpubop ans usmeperus Mukporsepaocta [IMT-3M.

2. MapkupoBaHHble 00pa3ibl W3 KOHCTPYKIIMOHHOM CTald C
pa3IMYHBIMH TEXHOJIOTMYECKUMU Iporeccamu 00paboTKH.
[TapameTpsI mepoX0OBAaTOCTH BCEX 0OPA3IIOB UACHTHUYHBI.
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3. MapuipyTHele  ONMUCAaHUS  TEXHOJOTMYECKHX  IPOILIECCOB
U3TOTOBJICHHSI KQXI0T0 00pasia:

obpazerr Ne 1: yucToBOE TOYECHHE IMOIMpPOBaHME; oOpazer; No2:
YHCTOBOE TOYCHHME YIPOYHEHUE TMOJMpoBaHue; oOpazer Ne3:
YHCTOBOE TOUYCHHUE NIIU(POBAHHUE IOJUPOBAHHUE.

3. Iloci1e10BaTEIBHOCTH BHINOJIHEHUS PA0OThHI

Pabouass moBepXHOCTH 00pa3noB Obuia comnutMdoBaHa IO
OTpe/CIICHHBIM YIJIOM W oOpaborana mputupkod. Ha kaxagom
obpasne ¢ momormisto mpudopa [IMT-3M HeoOxomuMo mnpoBecTH
U3MEpPEHHUs] MUKPOTBEPJIOCTU MO CXEeMe, MPEeJCTaBICHHON Ha puc. 3.
PesynbpTatel u3MepeHHs JAMaroHajedl OTHEYaTKoB MO TIyOuHe
MOBEPXHOCTHOTO CJIOSI BCEX UMEIOLIMXCs 00pa3oB CBECTH B Ta0I. 1.

1. Tpebyercs paccuutarh 3HadeHHs MHUKpoTBepaocth HV mo
cienyromen Gpopmyiie st Kaxaoro oopasua:

HV = 0,1891mg/d2, (1) rme m — macca rpy3a Ha UHACHTOpE; m =
0,050 kr; g — yckopeHue cBoOoaHOro mageHus; d — cpegHss
JMaroHaib OTIEYaTKa HHAEHTOPA, MM.

2. Tloctpouth Tpaduku 3aBHCUMOCTH MHUKPOTBEPAOCTH OT
IYOMHBI CJIOSl MaTepHalia, ONpeAesuTh TIYOMHY U CTETIICHb HaKJera
(Ynpo4HeHHUs ) A KaKIOro U3 00pasiioB.

3. OODBICHUTH MOJIyUYEHHBIE PE3YIbTAThl, HCIIONb3Ys UMEIOLTUECS
JaHHBIE TIO TEXHOJIOTMYECKUM TpolieccaM 00paboTKU KaXAOro
obpasria.

4. CpenaTh BBIBOJBI O BJIMSHHH TEXHOJOTHH IPEAMIECCTBYIOMEH
00pabOTKM 3arOTOBKM HA COCTOSTHHE MOBEPXHOCTHOTO CJIOS TOTOBOMU
JeTalu.

5. OTBeTUTh Ha KOHTPOJHHBIC BOIPOCHI.

1. UcxoaHble JaHHbIE U pe3yJbTaThbl pacueTa MUKPOTBEPAOCTH

22



CpenHsist AMaroHais orneyarka d
I'ny6usna h, obpasma
MKM

Mukpotsepaocts HV o6pasua

Ne 1 Ne 2 Ne 3 Nel Ne 2 Ne 3

50

100

150

300

MecTa 3amepa MUKPOTBEPAOCTH

MoBepxXHOCTMUKPOLLIU]

Y]

Puc. 3. Cxema 3amepoB MUKpoTBepaocTH Ha npudope [IMT-3M

4. CogepkaHue oT4eTa

Otder NOMKEH OBITh BBIMOJHEH B COOTBETCTBMU C TPEeOOBaHUSIMU TIO
oopmiteHNIO YyIeOHBIX PadOT U COAEPIKATh:

* Ha3BaHHE U IeTb pabOTHL;

* DCKU3BI 00PA3IOB LTS UCCIICIOBAHMS,

* CXeMy 3aMepa MUKPOTBEPAOCTH B COOTBETCTBUU C TabI. 1;

* pacdeT MUKPOTBEepAOCTH 10 dopmye (1);

* rpaMKd 3aBUCUMOCTH MHKPOTBEPIOCTH MOBEPXHOCTEH 00pa3-IoB IO
TITyOMHE IS KaXKIOTo 00pasiia; ¢ CIeNaTh BHIBOJIKI IO padoTe.
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5. KoHTpOJIbHBIE BONPOCHI

1.  Yro TaKoe TEXHOJIOTrH4YecKast HaclaeACTBEHHOCTL?

2. Ilowemy mpH perakcalii OCTATOYHBIX HANPSDKEHHH B JETalu
MIPOUCXOIUT ee Aeopmarius?

3. Uro maer pasmeneHHE TEXHOJIOTHYECKOTO IIPOIECCa H3TOTOBJICHHS
JIeTaId Ha YePHOBOM, YHCTOBOW U OKOHYATEIBHBIN ITAIThI?

4. Tlouemy OOBIYHO TIPHMEHSICMBIMA METOJAMH KOHTPOJS — HEJb3sI
00HAPYKHUTH 30HBI IOHMKCHHON TBEPIOCTH HA MMOBEPXHOCTH JCTAITU?

5. Ipusemwnte IIPUMEDBI, Korza SIBJICHUE TEXHOJIOIMUYECKON
HaCJIEICTBEHHOCTU UTPAET MOJ0KUTEIbHYIO POJIb.
6. Ilpusemute MIPUMEPBI, Korja SIBIICHUE TEXHOJIOTHYECKON

HACJIEJICTBEHHOCTH UTPaeT OTPULIATENIbHYIO POJIb.

7. TlpuBenure mnpuMephl, KOrAa B XOJle¢ TEXHOJOTMYECKOro Ipoliecca
CTaparoTCsl COXPaHUTH KaKUe-ITNOO CBOIMCTBA 3arOTOBKH.

8. IlpuBemmre mnpuMepsl, KOTAa B XOA€ TEXHOJOTHMYECKOTO Mpolecca
CTaparoTCsl YCTPAHUTh KaKHue-T100 CBOWCTBA 3aTOTOBKHU.
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[IpakTrueckas padota 1.
Tema : YcTranoBka gerainu

Lenb: Onpenenenue noTpeGHOM CUIIBI TSITU U OCHOBHBIE Pa3Mepbl
MMHEBMATUYECKOTO JABUTATEIIS JJIsl 3aKPETUICHUS IETAIH MPU TOKAPHOM
00paboTKe B CaMOLIEHTPUPYIOIIEM MaTPOHE

3anaHue: onpeneNuTh MOTPEOHYIO CUITY TSTH U OCHOBHBIE pa3Mepbl
[THEBMATUYECKOT'0 JIBUTATEINS I 3aKPEIUICHUs IeTall IPU TOKapHOH
00paboTke B camorieHTpupytouiem narpone. Koaddumuent tpenus
MEXy KylaukamMu nmatpona u 3arotoBkoit f = 0,25. Koaddunuent
TpeHus B Tpymmxcs nmapax narpona fi = 0,15. Koapdumment 3amaca
3akpermieHus: K =2,5.

Tun maTpoHa U €ro mapameTphl: ¢ PeIY4akKHBIM MPUBOAOM, 1=70 Mm; 11
=90 mMm; a/B=1/3,5; D=120 mm; D1 =100 mm; P, =200 krc; Py =75 xrc

Tun naeBMoOaBUTaTEN - IMTHCBMOLIMJIMHIP.

Pemenue:

Cuna 3axnma ACTaJIu OAHUM KYJIIAYKOM IT1aTPpOHaA:
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=K. Pr—2t 25200 _ 555
n-f-D 3.0.25-120

N=3 - 4KCII0 KYJIauKOB MaTpPOHA.

Omnpenenenne NOTPEOHON CUIIBI TATH M pa3MEPOB MTHEBMATUYECKOTO
JIBUTATEIIS IPU TOKApHOI 00paboTKe B CAMOLIEHTPUPYIOIEM ITaTpOHE.

0,=0% n=13-555 =166z

OmnpenensieM NoTpeOHYIO CUITY Ha IITOKE MEXaHU3UPOBAHHOTO
MpUBOJA MaTpoHa

Pu=I- (1+3Ir—lrﬁ).ﬁ- =105 (1+%D 1 'j—lrSrS'*— 674xzc
a

1

Juamerp muIMHIpa ABYXCTOPOHHETO NEHCTBUS (TP 1aBICHUH B
IITOKOBOM IOJIOCTH) onpeesisieM u3 GopMyIbl:

(D] —dL,)
y P

D, s S nal. Lo SN S T
T-p.-(1-01597 7 4-(1-0157)0.95

[Mpuaumaem o 'OCT 21821-76 D, =230 mm, dyyr =34,5MM

Pu d,, =015D,

JmuHa xoma mToKa o =S*b/a=3*3,5=17,5 mm.

3apaHue no BapmaHra:l1,3,5;7

3amanue: s 3aJaHHON Ha cXeMe KOHCTPYKIIMH C THEBMOTIPHUBOAOM
OTIpEAICNIUTh AUAMETpP MHEBMOIMIIMH]IPA, KOTOPBIA 00eCTIednT
HEOOXOAUMYIO CHITY 3aKUMa (Q 3aTOTOBKH B MPUCIIOCOOICHUN
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3apaHue no BapmaHTa:2,4,6;8

3apaHue: pa3paboTaTb KOHCTPYKLMIO M NMPOU3BECTM pacyeT naTpoHa ¢
rMAPONIACTMACCOBbIM 3a*KMMOM A1 YNCTOBOM 06PabOTKN HApPYHKHOro
AnameTpa BTY/IKM Ha TOKapHOM cTaHKe. MaTepuan TOHKOCTEHHOM BTYKM
cTanb 30XIC (o7 =85 kre/mm? ; E=2,1-10" kre/mm? ).

(—7[‘;7 a4 — 23

L i | '
x| & T
: g

: - B
= 5y (4] - |
— kA

100

3apaHue no BapmaHTa:2,4,6;9

3afaHue: onpeaennTb HEOHBXOANMMYIO CUTY 3aXKMMa A5 3a[laHHbIX Ha CXeme
ycnoBui 3akpennenusa. M=200krc-mm, D; =150mm, d =100 mm, d, =60mm, f;
=f,=0,16
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MpaKrnueckan pabora 2
Tema :basupoBaHue u 6a3bl B MaLLMHOCTPOEHUM

Hens pa6oThl: O3HAKOMIICHHE C TIpaBWJIAMH BBIOOpa Oa3HpYONTUX
MOBEPXHOCTEH TIPH MEXaHHUYeCKOH 00paboTKe, YCIOBHBIM 0003HAYCHUEM
OMOPHBIX TOYEK, MPaBWJIAMH OIPEACICHUS MOrPEIIHOCTeH 0a3upoBaHUs |
3aKperUICHHUSI.

1. OcHOBHBIE TEOpETHYECKHUE CBEAeHUSA

OmnpeneneHne OTHOCUTEIBHOTO MOJIOXKEHHUS JETaly B MAIIMHE B NpoOIiecce ee
paboThl W W3TOTOBJIICHHS SBJIACTCS BaKHEUIIECH 3amaveld, pelieHHe KOTOpou
BJIMSIET Ha Ka4eCTBO JeTajlel U MalluHbI B 1eJIOM. 1)1 ee pelleHus CylecTByeT
meopusi 6a3uposanys, WCXOJHBIC NPUHIUIBI W TEOPETUYECKUE ITOJIOKCHHUS
KOTOpOH  OCHOBaHbI ~ Ha  3aKOHaX  TEOPETHYECKOW  MEXaHUKH U
permamentupoBansl  [OCT  21495—93  «basmpoBanme wu  0a3el B
MAaIIMHOCTPOEHUH. TepMUHBI U ONPEACTICHU.

Teopernyeckass MEXaHHMKa pacCMaTpUBAET JIBa COCTOSHHUS TBEPIOrO TeJa:
CIIOKOA» U <«ABUKCHUSA». OTH TIOHATHUS OTHOCHUTCJIbHBI, IIO3TOMY HCO6XO}Z[I/IMO
YKa3bIBaTb CUCTEMY OTCUCTA. Ecnu nonoskenue tena OTHOCHTEIBHO BI)I6paHHOI‘/‘I
CUCTEMbI OTCUETa CO BPEMEHEM HE HM3MEHSETCS, TO CUUTAETCH, YTO 3TO TEJIO
MOKOUTCSI OTHOCHUTENIBHO JAaHHOM cHcTeMBbl oTcyera. Eciu ke Teno H3MEHSAeT
CBOE TIOJIOKCHUE OTHOCHUTENBHO BBIOPAHHOW CHUCTEMBI OTCYETa, TO TEJO
HaXOJWTCS B JBWKCHHH. TpeOyeMoe TMONOKEHHWE WM JIBUKCHHE Tela
JIOCTUTaeTCsl HAJIO)KEHUEM F€OMETPUIECKUX NI KHHEMATHYECKUX CBA3EH.

Céa3amu B TEOPETUUECKOM MEXaHUKE Ha3bIBAIOT YCIOBUSA, KOTOPbIE HAIAratoT
OTpaHUYCHHUS JINOO TOIBKO HAITOJIOKEHHUE, JINOO TAKXKE U Ha CKOPOCTh

HepEMEIICHUS
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HeszaBucumble mepeMenieHusi, KOTOPBIE MOXET HMETh Telo, Ha3bIBAIOT
cmeneHsimu ¢c60000vl. AOCOTIOTHO TBEPJOE TENO HMMEET WIECTh CTEICHEH
CBOOONBI: 3 JIMHEHHBIX TIepeMElIeHHs OTHOCHTENBHO TpPEeX B3aMMHO-
HEPIEHINKYIIAPHBIX KOOPIMHATHBIX OCe M 3 BpallaTeNbHbIX IepeMeIleHus
BOKpPYT 3TuX oceil (puc. 1). g Toro 4roObl onpeaenuTh MOJI0KESHHUE JTF00T0
TBEpIAOTrO Tela B IMPOCTPAHCTBE, HEOOXOOMMO M JOCTATOYHO B BEIOpaHHOM
CHCTeMe KOOpAWHAT Hamnyue 6 TEeOMETPHYECKHX CBS3eH, KOTOpBlE IpH
COeIMHEHHH JieTallel TpeBpaIlaoTcsl B 6 ONOPHBIX Touyek. JlaHHOe mosokeHue
MOJTYYMIIO HA3BaHHE «IIPABUIIO IIECTH TOYEKY.

Hcxons n3 cmyxe0HOro Ha3HAYCHHUS, OTACIBHBIM ACTANISIM OCTaBILIIOT OXHY
i Oonee creneneit cBoOoabl. Hanpumep, mmuHAEs TOKAPHOTO CTaHKA UMEET
OJIHY CTEIIeHb CBOOOBI — BpallleHHe BOKPYT coO0cTBeHHOI ocu. [1pn o6paboTke
JIeTalll PaCCMaTPUBAETCs MOJI0KEHNE JIETANTM B IPUCTIOCOOICHHUH, H AeTajlb, KaK
MIPaBUIIO, JINIIIAETCS BCEX IIECTH CTETIEHEH CBOOOMEI.

baszuposanue — npruganue 3ar0TOBKE WIIH U3IEIHIO TPEOYeMOTO MOJIOKEHUS
OTHOCHTEJILHO BHIOPAHHOM CHCTEMBI KOOP/IHHAT.

Onoprast mouka — TOYKa, CUMBOJIU3HPYIOLIas OJHY U3 CBs3el 3arOTOBKH
WY U371eNHUs ¢ BBIOPaHHOW CUCTEMOM KOOp/IMHAT.

baszoii Ha3pBaeTCs TOBEPXHOCTH FUIM  BEIONHSIONEE ATy (QYHKIHIO
COYeTaHWE IIOBEPXHOCTEH, OCh, TOYKA, NPUHAUICKAIIAs 3arOTOBKE HIIH
U3/ICNIUIO U HCTIONIb3yeMast ISl 0a3upOBaHUsL.

Komnnexm 6a3 — COBOKYNHOCTh Tpex 0a3, o00pa3yroIux CcHCTEMY
KOOPIMHAT 3aTOTOBKH WM M3ICIHS.

ITonnmanue reoMeTpudeckux cBsized 1—6 (puc. 2—4), kaxaas 13 KOTOPhIX
OTIpeNeNsieT OAHY M3 KOOPIWHAT, a CIEAOBATEIbHO, JUIIACT OJHOW CTETICHU
CBO6OJII)I, UMECT MPUHUOHUIIHUAJIBHOC 3HAYCHUC [Jid YCIOCIIHOIO PCIICHUA
BOIIPOCOB 0Oa3zupoBaHus. TakuM 00pa3oM, MOJNOKEHHE AETAIH ONpeesseTcs
IPY TIOMOIIY MIECTH KoopAWHAT. TeopeTHdecKn 0a3upoBaHUE METATH (U3ICIIHSI
U T.II.) CBSI3aHO C JINIICHHEM €€ MIeCTH CTEIIeHEeH CBOOOIBI IIPU TOMOIIH IECTH
reOMETPUYECKUX CBs3EH, KOTOphIC NPH COSIMHEHHMH JeTallell IpeBpaliaTcs B
HIECTh OMMOPHBIX TOYCK.

Cxema 6a3uposanusi — CXeMa PacIlOJOKEHUs] OIOPHBIX TOYEK Ha 0azax
3arOTOBKH U H3/ICITHSL.

IIpu cocraBnennn cxem 6a3upoBaHUS HEOOXOIMMO COONIONATH CIEAYIOIINE
npaBmia:

1. Bce onopHbIe TOYKH Ha CXeMe 0a3sHMpOBaHUS M300paXaioT yCIOBHBIMU
obo3HaueHusMHA (puc. 7 ¥ 8) M HyMEpYIOT HOPSIKOBEIMA HOMEpaMH, HauWHas C
0a3bl, HA KOTOPOH pacroiaraeTcss HanooJbIIee KOJINIECTBO OMOPHBIX To4Yek. B
KayecTBe IpuMepa Ha pHc. & TpeAcTaBlIeHa cxema Oa3MpOBaHUA
MPU3MAaTUYECKON JIETaNH.

29



2. Tlpu HamoXeHWH B KaKOW-THOO MPOEKIMU OJHOW OMOPHOW TOYKH Ha
IpYryr0 u300pa)kaeTcsl OfHA TOYKAa W OKOJIO Hee INPOCTABISIOTCS HOMeEpa
COBMEIIECHHBIX WJIM COBIABIIMX TOYEK (Harpumep, Ha puc. 8 Toukn 1 u 3,4 u 5
Ha BUJIE CJIEBa).

3. UYwucno mpoekimid 3aroTOBKU WM H3JCTUs HA CXeMe Oa3MpOBaHHs
JOJDKHO OBITH JAOCTATOYHBIM JJISI YETKOTO IPEICTABICHUS O PACIIONIOKCHUU
OTIOPHBIX TOYEK.

4, Ecmu omopHas TOYKa HEBHIMMa, YCIOBHOE OOO3HaueHHE ee
TPEACTABIIACTCS ITYHKTUPHOM JInHUEH (Touku 1, 2, 3 Ha puc. 8).

ba3bl xiraccuUIUpyIOT M0 Ha3HAYCHUIO, JTUIIAEMBIM CTEICHIM CBOOOIBI U
xXapakTepy nposiBiieHus (puc. 9).

Koncmpyxkmopckas 6aza — 0a3a, wWcHONb3yeMas M ONpeAeIeHUs
TTOJIOXKEHUS IETaTH I COOPOYHON SIIMHUIIBI B U3CITHH.

OcHoenas 6a3a — KOHCTPYKTOpCKas 0a3za, MpHHaIexKaas JaHHO! IeTain
iy cOOPOYHON eNUHHIIE U MCIIONB3yeMast IJIsl OIPEICIICHIS € ITOJIOKCHUS B
W3JENNH.

Texnonozuueckas 6asa — 0a3a, WHCHOIb3yeMas JUIS OMNpEAETICHUS
OTHOCHUTEIBHOTO TOJOKEHUSI 3aTOTOBKH (WM3IENNS) B MPOIECCEe W3TOTOBICHUS
WA PEMOHTA.

Hzmepumenvnas 6aza — 0a3a, WHCHONB3yeMass IS OMNpEAEIeHUS
OTHOCHTEJIBHOT'O TTOJIOKEHHUS 3arOTOBKH WITH AETaIH M CPEIICTB M3MEPEHHSI.

OCHOBHBIMH U BCIIOMOTATEIBHBIMU MOTYT OBITh TOJIEKO KOHCTPYKTOPCKHE
0a3pl. B TO ke BpeMs OCHOBHas KOHCTPYKTOpCKast 0a3a MOXKET SBIISATHCS
W3MEPUTEIBHON WIH TEXHOIOTUYECKOM.

Yemanosounas 6asa — 0aza, numaromas 3aroToBKy (M3leNHE) Tpex
cTermeHed CcBOOOMABI: TepeMEIleHUs] BJOJIb OJHOW KOOPJMHATHOW OCH U
MOBOPOTOB BOKPYT JIBYX JIpyrux oceid. Hampumep, Ha puc. 6 onopHbie ToukH 1,
2, 3 00pa3yloT YCTaHOBOUHYIO Oa3UpYIOIIYIO IMOBEPXHOCTh (YCTAHOBOYHYIO
0azsy).

Hanpaenarowas 6aza — 06a3a, numaroomas 3aroToBKy (U3fenue) ABYX
CTeNeHel CBOOObI: MIepeMeIlieHUs BJIOJIb OIHOM KOOPJMHATHOM OCH U TIOBOPOTa
BOKpyr npyroil. Hampumep, omopubie Toukn 4 m 5 Ha puc. 6 00pasyroT
HaTPAaBJISIONIYI0 0a3HPYIONIYI0 TOBEPXHOCTh (HANPaBJISIONIYIO 0a3y).

Onopuas 6aza — 0a3a, NUMIAIONIAS 3aTOTOBKY (WM3IENUE) OMHON CTEHNCHU
CBOOOJIBI: TEpPEMEIICHUs] BIOJb OIHOM KOOPIMHATHOW OCH MM IOBOPOTA
BOKpYT 3Toi ocu. Hampumep, omopHas Touka 6 Ha puc. 8§ oOpa3yeT OMOpHYIO
0a3uPYIOMIYIO MOBEPXHOCTH (OMOPHYIO 0a3y).

eotinas nanpaensrowas 6aza — 0a3a, JHUIIAIONIAS 3arOTOBKY (HM3/enHe)
YEeTBIPEX CTEeMeHeH CBOOObI: TIepeMeIeHus BJOb IBYX KOOPJAMHATHBIX OCed 1
IIOBOPOTOB BOKPYT 3THX ocell. Hampumep, Ha puc. 3 omopusle Touku 1, 2, 3, 4
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00pa3yloT JIBOMHYIO HANPAaBISAIONIYI0 0a3UPYIOIIYI0 MOBEPXHOCTH (IBOWHYIO
HanpasJsolyo 0azy).

Jsouinaa onopnas 6aza — 0aza, JWIIAOLIAS 3aroTOBKY (M3IeHe) ABYX
CTENEeHEeH CBOOOIBI: TEpeMeIleHHH BIONb JBYX KOOPIAMHATHBIX OCEH.
Hampumep, Ha puc. 4 omopHble Toukd 4 U 5 00pa3yloT NBOHHYIO OMOPHYIO
0a3uPYIOIIYIO ITOBEPXHOCTH (JIBOMHYIO ONIOPHYIO 0a3y).

Aenas 6aza — 0a3a 3arOTOBKYU (M3]eNUs) B BUJE PEaNbHON MOBEPXHOCTH,
Pa3METOYHOM PUCKH WM TOYKHU ITEPECeYeHHs PUCOK.

Ckpuimas 6asa — 0a3a 3aroTOBKM WJIM H3JeNUsS B BUIE BooOpakaeMoi
IUIOCKOCTH, OCU HJIH TOYKH.

IlomHoe W Kparkoe  HaMMEHOBaHHEe  0a3 O  HECKOJBKUM
KITacCH(UKAMOHHBIM TIpPU3HAKaM BeIeTcs B CIEAYIONEeM IOpsAKe: 110
Ha3HAYEHHUIO, IO JIMIIAEMBIM CTEIEeHSM CBOOOJBI, MO XapaKTepy HpOSBICHHUS.
Hanpuwmep, «TEeXHOJIOTHYECKAst HAIPABJISIOIIAS] CKpbITast 6aza,
«M3MEpHUTeNIbHAs OMOpHas sBHas 0a3a», «KOHCTPYKTOPCKAash OCHOBHAs
YCTaHOBOYHaAs sIBHAsI 0a3a» H T.J.

IIpu BBEIOOpE TEXHOJOTMYECKHX 0a3 HEOOXOJMMO PYKOBOJCTBOBATHCS
CJIETyOIIMMH TIPaBUIIAMH:

1. B  xadecTBe TEXHONOTHYECKOH 0a3bl  KelaTeNbHO  BBHIOWPAThH
KOHCTPYKTOPCKYIO 0a3y.
2. Ha mepBoii omepanuy TeXHOJOTHYECKYIO 0a3y cliefyeT BBIOHpATh C

y4eTOM pelleHus OJHOM W3 JABYX 3a7ad: PaBHOMEPHOIO paclpeaereHHs
MPUITYCKa MEXIy 00pabaThIBACMBIMU TIOBEPXHOCTIMHU JCTAIU WM 00SCIICUCHHSI
pa3sMEpHOM CBSA3M MEXKAYy TOBEPXHOCTSIMHM, IOMISKANIMMA 00paboTKe U
MTOBEPXHOCTSIMHA HEOOpaOaThIBACMBIMH.

3. B kauecTBe yCTaHOBOYHOM TEXHOJOTMYECKOW 0asbl clienyeT BHIOMpaTh
MOBEPXHOCTh, HMMECIONIYI0 HAHUOOJBIIYI0 MPOTSKEHHOCTh B JIBYX B3aUMHO-
TIEPIICHANKYJSIPHBIX HAIIPABJICHUSAX.

4, B kauecTBe HampaBJSIOMEH TEXHOJNOTHYECKOH 0a3bl HEOOXOIUMO
BBIOMPATh IMOBEPXHOCTh, MMEIONIYI0 HAUOOJBIIYIO MPOTSHKEHHOCTh B OIHOM
HarpaBJICHHH.

5. B kadecTBe OMOpPHON TEXHOJOTHUYECKOH 0a3pl HEOOXOAMMO BHIOMpAThH
MIOBEPXHOCTB, NMEIOIIYI0 HAUMEHBIIHE Ta0apyTHI.
6. IloBepxHOCTH, KOTOpble OYyAyT HCIONB30BAHBl B  KauecTBE

TEXHOJIOTHYECKON 0a3bl B JalibHEHIIEM, JODKHBI OBITH 00pabOTaHbI Ha MEPBOU
OTICPAITUH, JKEIATESIHHO 38 OJJUH YCTAHOB JICTAJIH.

Ton npunyunom eouncmea 6a3 MOHUMACTCSI UCTIOIB30BAHUE OJHUX U TEX XKE
MOBEPXHOCTEH B KauecTBe Oa3MPYIONIMX Ha TOAABIAIONIEM OOJBIIIMHCTBE
omepalyii  TEXHOJOTMYECKOro  mporecca.  KllacCHYeCKUM  IpUMEpOM
WCTIONb30BAHUS TIPUHIIMIIA EIUHCTBa 0a3 sBIseTcs 00pabdOTKa JeTaid B
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[EHTPaX, IPU KOTOPOI Ha BCEX OIEpalyiX, KpoMe MepBOH, HCIOIB3YIOTCS OTHH
U Te xKe 0a3bl.

Ipasuna evibopa 6as u npunyun eouncmea 6az 4acmo npomugopeuam opye
opyey. Hanpumep, npu 06pabOTKe Tl B LEHTPAX BBIIONHICTCS MPHHIUIL
eanHCTBa 0a3, HO He COOIIIoIaeTCs MPaBmUIIoO BEIOOpa 0a3 (KOHCTPYKTOpCKas Oaza
HE COBIAJaeT C TEXHOJOTMYECKoil). B pesynpraTte BMecTO OJHOTO pasmepa
(nuameTtpa) HEOOXOIMMO BBIAEPXKHMBATH JBa pasMepa (oBa paguyca). B
3aBUCHMOCTH OT KOHKPETHBIX YCIOBUH BBITONHSIIOTCS COOTBETCTBYIOIIHE
TpeOOBaHHS TEOPHH Oa3UPOBAHHUS.

Cmena 6a3 — 3TO TIpegHaMEpeHHAs WIM ClIydaiiHas 3aMeHa OOHHX 0a3
OpPYTUMHA C COXpaHEHHEM UX MPHHAMICKHOCTH K KOHCTPYKTOPCKHM,
TEXHOJOTHYESCKAM WIIM M3MEPUTEIBHBIM 0a3aM. Pa3nnvaroT opraHr30BaHHYIO U
HEOpraHM30BaHHYIO CMEHY 0a3.

Ilon opeanuzosannoii (npednamepennoli) cmenoti 63 TIOHUMACTCS TaKas
CMEHa, MpU KOTOPOH COOMIOZAIOTCS OIpeNeNicHHBIe TpaBWia (IepecdeT
pa3MepoB, yBsI3Ka CTapoil W HOBOW 0asbl, U T.1.). Opeanu3osanHas cmena 6a3
ABTIAEMCS YNPABIAEMOI.

Ilon Heopeanuzosannoii (cryuatinol) cmenot 6ba3 TOHUMAETCS cMeHa 0a3 6e3
COOIIOZICHUS BBINICTIEPEUUCICHHBIX TpaBwi. Heopeanuzogannas cxema 6a3
ABNIAEMCS HEYNPABIAEMOU.

Kaxmast cmeHa 06a3 cONpoOBOXKHAETCS MOABICHUEM IOMOJIHUTEIHHOM
MOTPEITHOCTH, TaK KaK YBEJIHMYHBACTCS YUCIO 3BCHBEB B PAa3MEPHOM Iem,
MOSIBJSIETCS.  3BEHO, KOTOPOE «CBA3BIBACT» BHOBb M30paHHyl0 0azy ¢
npenpinymeid. [losTroMy HEOOXOOMMO CTpeMHThCI K TOMY, 4YTOOBI BCE
MOBEPXHOCTH 3aTOTOBKH 00padaThIBaIICh OT OJHUX U TEX YK€ TEXHOJIOTHYESCKAX
0a3, To ecTh COOJTIOIAIICS MPUHIIMIT SANHCTBA 0as3.

THoepewrnocmev basuposanus — OTKIOHEHHE (AKTUUECKHU JOCTHIHYTOTO
TIOJIOXKEHUSI 3aTOTOBKY WK M3/ETHsI IPH 0a3upoBaHUM OT TpeOyemoro.
ITorpemHocts

[orpemHuocts 06a3upoBaHHsS MOXHO MPEACTABUTH KaK Pa3HOCTb MEXKIY
IpeAeTbHBIMHA MTOJIOKEHUSMHU MTPOSKIMHA H3MEPUTEIHHON 0a3bl Ha HAIPaBICHUE
BBHITIOJIHAEMOr0 pasMepa. Tak, ansi cxembl Ha puc. 10, a mpu yCTaHOBKE
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3arOTOBKH Ha IJIOCKOCTH MHOrpeIIHOCTh 0a3upoBaHUs
A padsMepa A AEg =0, Taxk KaK NMoBSINHOCTE | ARASeTCH
pagmepa OOHOBPDEMEHHD H ¥ COCTaHmOoBOYHON, H HIMERHTEARLE
AHANOTHMYHD AR pasmaepa F nmorpeillinecTh GasEmpoBaraa sAsg
pagsepa B yorannopowaHoll Gasolf aaneeTos NoBssHOCTE T
TEABHOH — MOBEPXHOCTER 2. [NorpelHocThE GasHapOBAF A AS
caygas pasaa 2T, T.e. moarn GOy cka Ha passep L.

[IpH ¥ CTAHMOEKS HA OXEITHIBASMEH HAH OX BATEIEARIITHE ¥
HEN 3remMeaHT K IO MPEITHOCTH SasEapoBaFE A, oI asEassewoTd
I COIOHGOM, CASY T NPpHOaRETE IMNERLHBED CReII]EsI s
TeALHOoH 5a3k HAa HanpaaleHHE BETMOAHAeMO D pagMepa 8 p
Ia3cra MEHEUTY ForaHOoBOYHOH Oa30i M ¥FrramoBOMHBIME DU
mprcneochrnesaa (pac. 10, 8. INpss yocrapoBRe GeTan Ges =
rpelllHoCTE GasHpoBaHHEE ATE pasMmepa A paBHa MoAaoBHHE )
OHAMETRANBHBEH pasMep 3arcorToBHRHE, T.28. ASg =T, a GgTHE f
MAEs p = 0. TP HAAWMYHN 383008 MEXEAY OTBEDCTHERM 3aMToE]
HOBOYHEIRM SUEMEHTOM, DABHODD A2 MOrpPeIlllHOCTE Ga3spoE
pasmepa A Az . =TD+ 4, a an[a paarepra B norpeElilHocTs Tax
AEs p = A JlAad ¥yMeHBINEHHA MOMEITHOCTH Da3EpoB A COTey
MHTECH K COBMEBIJEHHHY ¥ CTAHOBOUMHLIX H H3IMEDHTEARHLRLT

IorpeuniHocts  6a3upoBaHHs —ONPEACISCTCS pacyeToM, a TaKkke B
3aBUCHMOCTH OT CXEMbI 0a3UPOBAHHS MOXKET OBITh OIpe/iesieHa 1o Taor. 1.

i i

[ B T e

a) 0)

Puc. 10. CxeMsbl K Onpe/ieNIeH IO TOTPenTHOCTH Oa3upoBanus: Q — cuia 3axuMa

C+TC
A
[~

Jleotinas onopras 6Oaza — 0a3a, JUIIAIONIAS 3aroTOBKY (M3JENUE) JBYX
CTereHeld CcBOOOMABI: TIEpEeMEIIeHU BJOJb JABYX KOOPIWHATHBIX OCEH.
Hanpumep, Ha puc. 4 onopHbsle TOYKH 4 B 5 00pa3yroT IBOWHYIO OIOPHYIO
0a3uPYIONIYIO MOBEPXHOCTH (IBOMHYIO OMOPHYIO 0a3y).
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Asnas O6aza — 0aza 3aroToBKH (M3JENUs) B BUJE PEAbHOW IMOBEPXHOCTH,
Pa3METOYHOM PUCKH WM TOYKHU MEePECeYEeHHs PUCOK.

Ckpuimas 6aza — 0a3a 3aroTOBKU MM U3JAENHUS B BHJE BOOOpaxaeMoit
TUIOCKOCTH, OCH MJIH TOYKH.

[TonHoe M KpaTkoe HaMMEHOBaHWE 0a3 10 HECKOJIbKHM KIacCH(UKAIMOHHBIM
NpU3HAKAM BEJETCS B CIEIYIOIEM IOpsAKE: M0 HAa3HAUCHHUIO, O JIHIIAEMbIM
CTENEHsM CBOOOJIBI, IO XapakTepy MposBieHus. Hanpumep, «TexHOIOrNYeCKas
HalpaBJsIIOIIas CKpbITas 0a3a», «M3MepHUTeNbHas OIOpHas sBHas 0Oaszay,
«KOHCTPYKTOpPCKasi OCHOBHAsI YCTAaHOBOYHAs siBHAs 6a3a» U T.[I.

[Ipu BEIOOpE TEXHOJOTHYECKHMX ©0a3 HEO0OXOAWMMO PYKOBOACTBOBATHCS
CJIE/TYOIIMMH TIPABUIIAMH:

7. B kayecTBe TeXHONOrMYeCcKOH 0a3pl  KeJIaTelbHO  BBIOHPATh
KOHCTPYKTOPCKYIO 0azy.
8. Ha mepBoii omepanuu TeXHOJOTHYECKYIO 0a3y clieayeT BBIOMpaTh C

y4eTOM peIIeHHs OJHOW W3 JABYX 3a1au: PAaBHOMEPHOIO paclpeielieHus
MIPHUITYCKa MKy 00padaThIBACMBIMH ITOBEPXHOCTSMH JICTATTH HITH 00CCIIeYeHHUS
pa3MepHOI CBSA3M MEXKIYy IIOBEPXHOCTSAMHM, IIOJUISKAIIMMH 00padoTKe |
HOBEPXHOCTSAMH HeoOpabaThIBaeMbIMH.

9. B kadecTBe ycTaHOBOYHOM TEXHOJOTMUECKOW 0a3bl clieyeT BHIOMPATh
[MOBEPXHOCTh, HMEIOIIYI0 HAHOONBINYI0 MPOTSHKEHHOCTh B IBYX B3aWMHO-
HEPIICHIUKYIIPHBIX HallPaBJICHUSIX.

10. B kauecTBe HampaBIAOLIEH TEXHOJIOTMYECKOM ©0a3pl HEOOXOAUMO
BBIOMPATh IMOBEPXHOCTh, MMEIOUIYI0 HAHOOJBINYIO0 TPOTSHKEHHOCTH B OJHOM
HaIpaBJICHHH.

11. B kadecTBe OMOpPHOM TEXHOJOTMUYECKOW 0a3bl HEOOXOAWMO BBHIOMPAThH
IMMOBEPXHOCTH, UMCIONYI0O HAUMCHBIIINE Fa6apI/ITI)I.
12. IloBepxHOCTH, KOTOpBIE OYyZyT  HCIOIB30BaHBI B  KauecTBE

TEXHOJIOTMYECKOM 6a3bl B NaNbHEHIIIEM, TODKHBI OBITH 00pabOTaHbl Ha MEPBOH
OTICPAIUH, JKEIATESIHHO 32 OJUH YCTAHOB JICTAJIH.

Hon npunyunom eouncmea 6a3 MOHAMACTCS WCHONH30BAHME ONHUX H TEX K€
MOBEPXHOCTEH B KadecTBe O0a3MpYIOLIMX Ha IOJABJISIONIEM OOJIBIIHHCTBE
omnepanuil  TEXHOJOIMYECKOoro  mpouecca.  KiaccuueckuM — IpUMEpPOM
WCIIOJb30BaHMS TIPUHIMIIA EIWHCTBA 0a3 sBIseTcS 00paboTKa JeTaau B
IIEHTpax, IPY KOTOPOH Ha BCEX OINepanusix, KpoMe MepBoil, HCIIOIBb3YIOTCS OTHH
U Te Xe 0a3sbl.

IIpasuna evibopa Oaz u npunyun eouHcmea 6a3 Yacmo npomusopeyam opye
Opyey. Hanpumep, npu o0paboOTKe AeTand B LEHTPaX BBIMOIHICTCS MPUHITHIT
enuHCTBa 0a3, HO He cOOJroIaeTCs MPaBHIIO BEIOOpa 6a3 (KOHCTPYKTOpCKas 0asa
HE COBIIAJaeT C TEXHOJOTWYecKoil). B pesymbraTe BMecTo OmHOTrO pasmepa
(mmamerpa) HEOOXOIMMO BBIACP)KMBATH JBa pasMmepa (aBa pamguyca). B
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3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHH BBINTOJHSIOTCS COOTBETCTBYIOIINE
TpeOoBaHMs TEOpUU Oa3UPOBAHUA.

Cmena 6a3 — 3TO IpeTHAMEPEHHAs WIH CITydaiiHas 3aMeHa OHUX 0a3 APYrHMU
C COXpaHEHHEeM WX MPUHAUIC)KHOCTH K KOHCTPYKTOPCKHM, TEXHOJIOTHUCCKHM
120007 U3MEPUTEITHHBIM 6azam. Paznmugaror OPTaHH30BaHHYIO 17§
HEOPTaHW30BaHHYIO CMEHY 0a3.

Ion opeanuzosannuoii (npednamepennoti) cmenoll 6a3 TOHUMAETCS TaKasi CMEHa,
IpUd KOTOPOH COOJIIONAIOTCS OMpEACTCHHBIE TpaBmia (MEpecueT pa3MepoB,
yBsI3Ka CTapod W HOBOW 0a3el, W T.1.). Opeanusosannas cmena 6a3 sgisemcs
ynpasisemou.

[Mon Heopeanuzosanwnoll (cayuatinoii) cmeroti 6a3 TIOHUMaeTcs cMeHa 0a3 0e3
COOJIFOJICHUS  BBILLIETICPEUNCIICHHBIX TpaBWI. Heopeanuzosannas cxema 6a3
A6TIAEMCS HEYNPABISAEMOU.

Kaxmass cMeHa 0a3 CONPOBOXKAAETCS  IOSBICHHEM  JOTOJHUTEIBHOU
MIOTPEIIHOCTH, TaK KaK YBEIWYHMBACTCS YHCIO 3BCHBEB B Pa3MEpHOM IIEmH,
MOSIBIISICTCS.  3B€HO, KOTOPOE «CBSI3BIBACT» BHOBH H30paHHyI0 0a3zy ¢
npensiaymei. [loaToMy HEOOXOOMMO CTPEMHTBCS K TOMY, YTOOBI Bce
MOBEPXHOCTH 3aTrOTOBKU 00pabaThIBAIUCH OT OJHHUX U TEX KE TEXHOIOTUIECKUX
0a3, To ecTh cOOMIOANCS MPUHIIMIT EANHCTBA 0a3.

THoepewnocms  6azuposanuss — OTKIOHEHHE (PAKTHUECKH TOCTHUTHYTOTO
TOJIOKEHUS 3aTOTOBKH WITH U3IEIHS IIpH 0a3UPOBaHUH OT TPeOyeMoro.
ITorpeurnocts

[TorpemHocTs 0a3sMpoBaHUS MOXKHO MPEACTaBUTh KaK pPa3HOCTb MEXIY
IpeAETbHBIMU MOJIOXKCHUSIMU MPOSKINIM U3MEPHUTENFHON 0a3bl Ha HalpaBlICHHE
BBINONHsIeMOro pasMepa. Tak, mist cxeMmbl Ha puc. 10, a mnpu ycTaHOBKe
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3arOTOBKH Ha IJIOCKOCTH MOIPEIIHOCTh 0a3upoBaHUS
s padsepa A AEg =0, Taxk Kax NoBSNHOCTE | ABRASeTCH
pagmepa OJHOBDEMEHHD H ¥COCTAaHOoBOYHON, H HIMEeDE TEARE
AHANOTHMYHD AAad pasmepa F norpellinecTh GasEapoBaraAa sAsg
pagsepa B yoramaosowaHoE Gasolf aaneeToR NoBS{EsHOOTE T | 3
TEABHOH — MOBEPXHOCTE 2. INorpemmHocThE GasHpOBAF A A
caygas pasaa 2T, T.e. oA GOy cka Ha passep L.

IpH Yy OCTAHOBES HA OXBATRHIBASMENT HAHM OX BATEIBEAaFIITIET ¥
HEN 3remMmeaHT K IO MPEITHOCTH Sasapo B A, OITE e e Mo Td
I CIIDOHEOM, CASTY T NPHOaRETE IINFEHLHBD CRMEeII]Es rHy
TeALHOol a3k Ha HanpaalteHHE BETMTOAHAeMorD paavMepa 8 p
3ascra MEHUTY FOoTaHOoBOYEHCH Oa3oll | ¥FrraHoBOMHBIME DU
mprcnecchrnesraa (pac. 10, 8. Mo yrcrapoBRe JeTanE Ges =
rpellHeCTE DasHpoBaHHEA ATE pazsepa A paBHa ImoAaoBHHEe
OHAMETRANBHEH pasMep 3arcoroBHHE, T.2. AsSga=—TL0D), a GOTa T
MAES p = 0. TTDH HAAMYHNE IA3008 MEXAY OTBEDCTHEM 3arDToORE
HOBOYHERM SUIEMEHTOM, DABHODD A2 MOrpelllHoCTER Ga3sMpoE
pasmepa A Az . =TID+4A, a gna pasMepa B norpellHocCT: Gas
AEs p = A JlAaA ¥yMEHBIIEHHA MOMFEITHEOCTH Oa3HpDOoBaHA CTe
METHCH K COBMENIEHHH} ¥FrCTAHOBPUHLHIX H HEIMEDHTEARHLEIL O

IorpeurHocts 6a3MPOBAHMUS OMPEEISIETCS PACYETOM, & TAKXKE B 3aBHCHMOCTH
OT CXeMBbI 0a3upOBaHMs MOXKET OBITH OrpejiescHa 1o Taom. 1.

H i

[Ty Ml

a) 0)

Puc. 10. CxeMBI K ONIpeIeNeH o MOrPEITHOCTH 6a3upoBanms: Q — cHia 3axnMa

C+TC
A
-
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Owownanive mafa, 2

MaTe pian
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o [OCT 474568

Vemanoara Ka npuaMy
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A, = COHS8
Hanpanienne KosbdameHT © npn AHaMeTpe MEHTPOROND THEATA, MM
DeHN3 ETHER —
CMELLEHIA 1 2 251 4 -] (=] 7.5 10 125] 15 b} =0
Pagnanknce 15,7 11,8 | &6 |58 28| 32 2,9 2,1 171141007
] ’ Ocenoe 12,1 a6 |6A|41] 29|25 22 1,6 131,104 |05
B1H
Foanauera: HB — TREpIoe ™ MATEPHANE JATOTORKH M0 BEWHELTRS ) — ciua, Jefic TRYIOmA Mo HopMani © onope, H; F
MOMATE KOHTAKTA ON0PH © 3a00T0Rkoi, ou”; | — prira ofpazyome i, o koTopoii mponc JnT KoRTakT, oM; B2 — napameTp
WIEp CXOBATOCTH MOBEIXHOCTH JACOTORKH, MEM; P COCTARNAKALAR CRUTE P E3AHAA, B HATIPARTEHAN K OT0 PO OMPeTentior cme-
menne, H; r — pagmye ceprmeckoil ronoekn, M, L — 100 H IEcTHHEL

Coaeprxanue padoThl

Ilo 3amaHHOMYy BapmaHTy 3afaHWi MPEUIOKHTH CXeMy Oa3HpOBaHUS W
3aKpEIUICHNS 3aTOTOBKH, a TAaKXe ONPENEIHTh MOTPEITHOCTh 0a3MpOBaHHUA W
3aKpeluleHuss Ipu  o0ecledeHHM pa3Mepa, MHCIOIb3ysl TEopeTHYecKHe
HOJO0XKeHUs U popmyssl Tabm. 1 u 2.

3. BapuaHThl 32124 A1l BbINIOJITHEHHS] IPAKTHYECKOI padoThl

3aoaua 1. Tlpemnmoxute cxeMy Oa3UpOBaHHS W 3aKpEIUICHHUS TIPH
OJIHOBPEMEHHOM CBEPJIEHUH YEThIPEX OTBEPCTUI B 3arOTOBKE, PACIIONOKEHHBIX
JPYT K Apyry mox yriaom 90°, onpenenurs HorpemHocTh

41



2D

2D

IS

2D

0asupoBaHMsI W 3aKpeIUIeHWs TmpH obecneueHun pasmepa. Jlomycku Ha
HEeoOXOIMMBIE pa3MephI 3aJ1aTh CAMOCTOSTEIIBHO.

3aoaua 2. B 3aroroBke KOPHYCHOM JeTaid o0pabaThiBaeTcs IUIOCKOCTh
OCHOBaHHMS ¢ oOecrieueHneM pasmepa A. TpeOyercs MNPEemNOKHTH CXEMY
0asupoBaHMsI M 3aKpeIUICHHWS TpH 00pabOTKe YKa3aHHOW IOBEPXHOCTH H
paccuMTaTh TOTPEIIHOCTh 0Oa3upoBaHMs W 3akpervieHus. Jlomycku Ha
HEoOXOIMMBIE pa3MephI 3aJ1aTh CaMOCTOSTEIBHO.

A

3aoaua 3. llpemnoxute cxemMy Oa3upoBaHHS U  3aKpEIVICHUS TIPH
IOCJIeOBATEIFHON 00pabOTKe CeMU OTBEPCTH, PABHOMEPHO PacMOI0KEHHBIX
B 3arOTOBKE THIIA KPBIIIKH, M PACCUUTATh IIOTPEHIHOCTH Oa3UpOBAaHUSI U
3aKperieHus mpu obecrieueHun pasmepa D. [lomycku Ha HeoOXoauMble
pa3Mepsl 33/1aTh CAMOCTOSITEIIBHO.

22D
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3aoaua 4. [TpeyioxuTs cxeMy 0a3WpOBaHUs U 3aKPEIUICHHS NPH Ppe3epOBaHUU
B 3aroTOBKE Ma3a ¢ obecreyeHueM pa3mMepoB A, b U paccyuTarh MOTPEUIHOCTD
OasupoBaHus U 3akperuieHus. 11a3pl mupuHoi 24 U 2B UMEIOT OJHY U Ty XKe
IUIOCKOCTh  cUMMeTpuH. Jlomycku Ha HeoOXOAUMBIE pa3Mephl  3a1aTh
CaMOCTOSITEIIBHO.

3aoaua 5. TlpemioxuTh cxeMy 0a3upoOBaHUS U 3aKPEIICHUS MPH BBITIOJTHEHUU
onepanuu (pesepoBaHus JBICKH ¢ obecrieueHueM pasmepoB 4, b, B u yria 0.
OnpenenuTh MOTPeNIHOCTh 0a3UpOBaHUs M 3aKpeIUIeHHus 3aroTOBKH. [lomycku
Ha HEOOXOUMBbIE Pa3Mephl 337aTh CAMOCTOSATEIIBHO.

gy
0

=t

3aoaua 6. llpeioxuTh cxeMy 0a3upoBaHUS U 3aKPEIJICHUS MPH BBITIOJTHEHUH
(pesepHOU oneparuu ¢ odecriedeHreM pasmepoB A, b, B u yrma 0. U3BecTtHO
cootrotrenne 2A4/D = 16. Onpeaenuts MNOTPEITHOCTh Oa3UpOBaHUS U

3aKpeIUIeHrs] 3aroToBKW. Jlomyckm Ha HEOOXOIWUMEBIE pa3Mephl 3aaaTh
CaMOCTOSITEIBHO.

3aoaua 7. Tlpemioxxuth cxeMy Oa3sHpOBaHHS M 3aKpeIUIiCHUS Ipu 00paboTke

otBepctusi Od B 3arotoBke ¢ obecreyeHweM koopauHatel L/2 w yrma 0.
Ortnorrenre L/D = 13. Onpenenuts NOrpeniHoCTH 0a3UPOBAHUS U 3aKPEILICHHUSL.
Jomycku Ha He0OXOAMMBIE Pa3MepHI 3a1aTh CAMOCTOSATENBHO.
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3aoaua 8. Tlpennoxuth cxemy 0a3upoOBaHUS W 3aKpeIUieHUsS Npu oOpaboTke
orBepctusi Od, pacrnosnoxeHHOTo Ha pacCTOsIHUK B OT TOpIia MO/ YIJIOM K JIBICKE

0. Ompenenuts MOrpemHOCTs OA3UPOBAHMS U 3aKPEIUICHUS IpU 00eCTIeYeHUH
pasmepa b. Jlomycku Ha HEOOXOMMBIE pa3Mephl 3a1aTh CAMOCTOSTEIBHO.

B ad g B-B

s Bl

3aoaua 9. llpeioxuTh cxeMy 0a3upOBaHUS W 3aKPEIICHUS MPH BBITIOJTHEHUU
onepanuu (pesepoBaHus JIBICKH ¢ obecrieueHueM pasmepoB A4, b, B u yria 0.
OnpenenuTh MOTPEIIHOCTh 0a3UpOBaHHMs M 3aKpeIUICHUS 00ecTieuMBaeMbIX
pasMepoB. Jlomycku Ha HE0OXOAUMBIE pa3Mephl 33J1aTh CAMOCTOSITEIHHO.
[<C
A

5 r-r

3aoaua 10. B 3arotoBke jeranu Tila Ban oOpabartbiBaercs otBepctre [d,

pacrookeHHOe Ha paccTosHuU L oT Topua u mox yrimom O x ocu oTBepcTus,
panee obOpabortaHHOro. [IpemTOXUTE cxeMy O0a3MpOBaHUS U 3aKpEIUICHUS.
OmnpenenuTh MOTPEIIHOCTh Oa3MPOBAaHMSA M 3aKperyieHHs mpu oOpaboTke
orBepctusl. Jlonmycku Ha HEOOXOJUMBIE Pa3Mephl 33]JaTh CAMOCTOSATEIBHO.
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<A

3aoaua 11. B 3arotoBke aetand Tuma Ban oOpabateiBaetcs otBepctue [d,
KOTOpOE JOIDKHO OBITH PAcIioiOKeHO Ha paccTOsSHUH L ot npyroro orBepctus u

noxg yrmom O x memy. [lpemmoxute cxemy Oa3wpoBaHUS W 3aKpEIUICHHS.
OnpenenuTh MOTPEITHOCTh Oa3MpOBaHUSA H 3aKpeIUICHUs Tpu 00paboTke
otBeperHsl. Jlomyckn Ha HEOOXOUMEBIE pa3MephI 3a4aTh CAMOCTOSTEIBHO.

3aoaua 12. B 3arotoBke obpabarsiBacTcsi otBepctrie Od ¢ koopaunatoii L u
yriioM [ 1o OTHOWmIEHHIO K JPYyroMy OTBEPCTHIO. [IpemyioxuTh cxemy
OasupoBaHusl W 3akperuieHus. OnpenenuTh MNOTPEHIHOCTh Oa3HpOBaHUSA H
3akperuieHus. Jlomycky Ha HeoOXOIUMBIE pa3MephI 3a/1aTh CaMOCTOSTEIBHO.

A
ad
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3aoaua 13. TlpetoxkuTh cxemy Oa3HpOBAaHHS M 3aKPEIUICHHS TPH 00paboTKe
nasza c obecrieueHrnem pasmepoB A4, b, B u yrna 0. Onpene-
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[
JUTh TOTPEIIHOCTh Oa3WpOBaHMS 3arOTOBKM M 3akperuicHus. Jlomycku Ha
HEeoO0XO0IMMBIE pa3MepHI 3a/1aTh CAMOCTOSATEIBHO.
3aoaua 14. TlpeanoxuTh cxeMy 0a3upoBaHHS W 3aKpEIUICHHUS TpU 0OpaboTke

OTBEPCTUA Dd, PacioIOKCHHOI'O Ha paCCTOAHUN b ot TOpLa o[ YriioM K JIbICKE

0. OHpe}leJ’II/ITL MOTpeIIHOCTD 6331/IpOBaHI/I$I MU 3aKpeIlJICHUs 3aroTOBKH.

,Z[OHYCKI/I Ha HeO6XOI[I/IMI)Ie Ppa3Mephl 3a4aTb CAMOCTOATECIIBHO.

B
&d

3adaua 15. Ilperyioxkuth cxeMy 0a3MpOBaHMS UM 3aKpEIUICHHs IPH 00paboTKe

orBepctuss Od ¢ obecreyeHnem pasmepa A. ONpenenuTs MOrPEITHOCTD
0a3UpOBaHMs W 3aKPEIUICHHS 3arOTOBKH. J[OMyCKH Ha HEOOXOIHMMBIC pa3Mepsl
3a1aTh CAMOCTOSITEIBHO.

D

3aoaua 16. Ilpeanoxutb cxemMbl 0a3UPOBaHUS U 3aKPEIUICHUS IIPU BBITIOJIHEHUH
orepanun (Gppe3epoBaHUs MMa3za B 3aTOTOBKE ¢ oOecneueHneM pasmepoB A4, b, B.
OnpenenuTh MOrPEIIHOCTh 0a3MPOBAHMS U 3aKPEIUICHUS 3aroToBKH. Jlomycku
Ha HEOOXOIMMbIE pa3Mephbl 3a/1aTh CAMOCTOSTEIIBHO.
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3aoaua 17. B 3arotoBke THma TpyObl HeoOXoquMo (pesepoBaHHEM ITOIYYUTH
nma3z ¢ obecrnieueHueM pasMepoB A u b. [lpeanokuTh cXxeMbl 0a3MpOBaHUSA H
3akperuieHusi. OIpesenuTh MOrPeNIHOCTh Oa3UpPOBAHUS U 3aKPEIUICHUs IMpH
obecrieyeHNH YKa3aHHBIX pa3MmepoB. JlOoImyckHM Ha HEOoOXOIMMBIE pa3Mephl
3a/1aTh CAMOCTOSITENIBHO.

[¥a)

7, s /// I /;///,./_

3adaua 18. Ilperyioxkxuth cxeMy 0a3upOBaHMS UM 3aKpEIUICHHs IPH 00paboTKe

oreepctusi [0d B 3arotoBke KopmycHOH peramu. ONpeneauTh MOTPEIIHOCTDH
0a3mpoBaHMA W 3aKpeIuieHus mpu obecreueHnn pasmepoB C u /[. Jlomycku Ha
HEOOXOIUMEIEC Pa3Mephl 331aTh CAMOCTOSTEIHHO.

3aoaua 19. B 3aroToBKe THITAa KPBIIIKHA C TTIOMOIILIO0 KOHAYKTOPA JTOJIKHBI OBITh
obpaboransr 2 orBepctrs d u Beimepskanbl KoopauHatel A u b. IIpemmoxurs
cXeMbl 0a3uMpoBaHHS M 3aKpCIUICHUS NeTand Ipu oOpabOTKe OTBEpPCTHH U
ONpENETUTh MOTPEITHOCTh Oa3upoBaHWs U 3akperuieHus. Jlomycku Ha
HEOOXOMMBIE pa3MepBI 33/1aTh CAMOCTOSTEIBHO.
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KOHTpOJILHLIe BOIIPOCHI

Jaiite onpeneneHue MOHATHAM «0a3upoBaHUe» U «Oa3bi».

[IpuBenuTe knaccuduraimo 0as.

Kakumu 1mosyoxxeHusIMH clielyeT pyKOBOJCTBOBATKCS IIPH BEIOOpE 0a3?
B 4em 3akirouaeTcs MPUHIKI €TUHCTBA 0a3?

Jlaiite omnpeneneHne MOHATHIO «IIOTPEITHOCTE Oa3UPOBAHUS.

Jlaiite omnpeneneHne OHATHIO «IIOTPEITHOCTD 3aKPETUICHUS.
[lpuBenuTe mpHMEp  PACUETHOTO  ONPEICICHUS  HOTPEIIHOCTH
0a3upoBaHwsL.

NooakrwdhE

Crucok nmuTepatypbl

1.T'OCT 21495-93. basupoBanue u 0a3bl B MAIIHHOCTPOEHUH. TepMUHBI U
OIpe/IeNeHHSI.

2.CripaBoYHHK TE€XHOJOTa-MalIHHOCTpouTelst: B 2-X T. T.2 / A.M. [lansc kuid,
A.T'. Cycnos, A.I'. Kocunosa u ap.; of. pen. A. M. Hansckoro, A.T.
Kocunogoii, P.K. MemepsikoBa, A.I'. CycnoBa. M.: MammunocTtpoenue, 2001.
912 c.

3.Kopcaxos B.C. TounocTs Mexanuueckoit o6padotku. M.: MammHocTpoeHue,
1961. 380 c.

4 Hecrepenko JI.M., ApepbsinoB M.H. TexHosorndeckas ocHacTKa. Y 4eOHOe
nocooue. Peiounck: PITATA, 2004. 68 c.

IIpaxkTuueckas padora3
Tema : Texnosoru4eckne pasMepHbie Lenu
enp paboThl: U3ydEeHUE OCHOBHBIX MOHATUH O TEXHOJIOTMYECKUX Pa3MEPHbIX
LEMNSX, IPAaBUII pacueTa ONEPALIMOHHBIX U HACTPOEUHBIX Pa3MEPOB.
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1. OcHoBHBIE TCOPETUYCCKHUE CBCICHUSA

IIpouecc MepPBOHAYAIBHOTO YCTaHOBIICHUS TpeOyeMoii TOYHOCTH
OTHOCHUTEIBHOTO JIBIDKCHHS M TIOJIOXKCHUS HCIIONHUTEIBHBIX ITOBEPXHOCTEH
HHCTPYMEHTa U OOOpYINOBaHHS I TIPHCIOCOONIEHHS C LENBI0 IONyYCHHUS
TpeOyeMoil TOYHOCTH o00pabaThiBaeMbIX JeTalei HAa3BIBACTCS HACMPOUKOU
(HanmaaKoM) TEXHOJIOTUYECKON CUCTEMBI.

3ajauaMu  HACTPOWKM  SIBJSIFOTCSA — MOJy4YeHHEe  TpeOyeMol  TOYHOCTH
oOpabaThiBaeMbIX JeTaJed M TOIy4YeHHE BO3MOXKHO OOJBIIEro KOJIMYEeCTBa
TOJHBIX JeTajieid, 00paboTaHHBIX C OJHON HAcTpoWku. [Ipu HACTpOWKe MOXKET
OPUMEHATECS JIO0OH W3 TSITH METOJAOB JOCTIDKEHHS 33JaHHOH TOYHOCTH
3aMBIKAIONIET0 3BEHA pa3MEpHOM IemH, KOTopas (OPMHUPYETCS MEKIY
3JIEeMEHTaMH TEXHOJIOTUYECKOH CHCTEMBI.

K matm MeTomaM JOCTIKEHHS 3aJaHHOW TOYHOCTH 3aMBIKAIONINX 3BEHHEB
OTHOCATCS: METOZ  TIONHOW  B3aWMO3aMEHSIEMOCTH, METOA  HEIOJHOU
B3aMMO3aMEHIEMOCTH, METOJ TPYMIOBOH  B3aMMO3aMEHIEMOCTH, METOJ
MPUTOHKHU, METOJ peryiupoBaHus. B naHHoW mnpakTtudeckoit paborte Oyaer
HCIIONB30BATHCS METOJ] TIOJTHOW B3auMo3ameHsiemoctu [1].

Ha puc. 1, a mpencrarieH depTex neTand (CTYNEHYATHIA Ba), YCPTEKHBIC
pa3mepbl kotopoii (L, M, C) mpocTaBJIeHbI B COOTBETCTBHH C €€
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a3MepHad Lelb B TexHomorH4eckoil cHcTeMEL

6)

PaamepHas ek b TeXHONOIHYeCKOH cHeTeME

. Az =B..\ -
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\L‘i EEI
Ba =4 - Ay

8)

PﬁSMEPHﬂH uens I' TEXHOJOTHYECKOH CHCTEMB
H 1 =A,.\ H A= M

\s

H2 =F,\
2)

PaccMoTpuM TeXHOJIOTHYeCKHA NIPOLECC U3rOTOBJICHHS BaJa.

Onepanust [ — mojpeska TopLeB U 3alleHTPOBKA 3aTOTOBKU Ha (Ppe3epHO-1IEHTPOBAILHOM
ctaHke (puc. 1, 6). 3aroToBka 6azupyercs AByMs IapamMH CaMOLEHTPUPYIOIIUX Mpu3M. B
pe3yabpTaTe MoIPE3KH TOPIIEB 00Pa3yrOTCs pa3Mephl: B; — OT OMOpHO# 6a3bl 5 10 J1eBO Gpe3bl
U Bp — pa3mep Mexay ¢ppe3aMu, KOTOPBIH COOTBETCTBYET YEPTEKHOMY pazmepy L.
Oneparus Il — Tokapnast 06paboTka 3aTOTOBKH C OJTHOM CTOPOHBI

(puc. 1, 6).

Onepanus [11 — TokapHas 06paboTKa 3ar0TOBKH C JIpyroi CTOpoHsI (puc. 1, 2).

[Ipu ToxapHo#i 00paboTKe 3aroToBKY 0a3UpYyIOT B LIEHTpaX, IpUYeM MEepeAHUN HEHTP —
«TUJTaBAIOIIUITY, YTO UCKITFOYAET BIUSHHUE INTyOMHBI 3a1[EeHTPOBKH HA TOYHOCTh JUIMHHOBBIX
pasmepoB. KpyTsimuit MOMEHT nepeaercst 3a cueT pugIieHONH OOpHON MOBEPXHOCTH
NIEPEHETO LIEHTPA.

Ha onepauuu II nonygaercs pasmep bp, a Ha onepauuu III — pasmep / p, KOTOpBIE ABIAIOTCS
3aMBIKAIOIIMMU 3BEHbSIMU COOTBETCTBYIOLIMX PAa3MEPHBIX LENEN TEXHOJIOTUYECKONW CHUCTEMBI:
CTaHOK — MPHUCIIOCOOJIEHHE — MHCTPYMEHT — 3arOTOBKa (JIeTalb).

Jlis yTOuHeHHs IOHATHUS «3aMBbIKAIOIIee 3BEH0» HEOOX0AUMO JIaTh ONpeIeIeHUe «pa3MepHast
uens». Pazmeprnas yens npencTaBisieT co00i COBOKYIHOCTh Pa3MepPOB, 00Pa3yomuxX
3aMKHYTBIM KOHTYP M HETIOCPEICTBEHHO HUCIIOJIb3YEMBIX IIPU PEILIEHUH TOCTaBICHHOMN 3a7aun
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[1]. ITpy mpoeKTUPOBAHUM M3/ECIHS HA3HAYAIOTCS pa3Mephl JeTalieid, 00eCIeurnBaroue ux
(GYHKIMOHUPOBAHUE, KOTOPBIE 00Pa3yl0T KOHCMPYKMOPCKUe pasmephvie Yenu.

[Ipy U3roTOBIEHUU AETATENH MEKY JJIIEMEHTAMHU TEXHOJIOTUYECKON CUCTEMBI BOZHUKAIOT
pa3MepHBIE CBSI3H, KOTOPBIE CO3/IAI0T MEXHON02UYeCKUe pasmepHole yenu.

C uenbto o0ecniedyeHus 3aJaHHOW TOUHOCTH MBI WK JIeTallel BBIIOJIHSIIOT pacyer
pa3MepHBbIX Leneil. PazMepsl, KOTOpbIE SBISIOTCS UCXOIHBIMU IIPU ITIOCTAHOBKE 33Ja4y pacyera
Y TIOJTy4YarOTCs TIOCTICTHUMH B PE3yJIbTATE BBIITOJIHEHUSI COOPKU WIIM MEXaHUYECKOW 00paboTKH,
Ha3bIBAIOTCS 3AMbIKAIOWUMU 36EHbAMU PASMEPHBIX Yenell.

Jns obecriedenust 3aJaHHON TOYHOCTH JIeTalel MPU U3TOTOBICHUH HEOOXOAUMO JIJISl KX 10
ONEPALMH PACCUUTATh TEXHOJIOTUYECKHUE Pa3MEPbI, KOTOPBIE HA3BIBAIOTCS ONepayuoOHHbIMU.
IIpu aBTOMaTUYECKOM MOJYYEHUH Pa3MEPOB, YTO JOCTUTAETCA C MOMOILBIO ITPEABAPUTEIbHON
HACTPOIKK 000pyIOBaHUS, ONIEPAIIMOHHBIC Pa3MEPHI OYAYT SBISTHCS 3aMBIKAIOIIMMH 3BEHBSIMU
WJIM TEXHOJIOTUYECKUX, WM KOHCTPYKTOPCKUX pasMepHbIX Herei. [locienrne BO3HUKAIT B TOM
CJly4dae, €CJIM ONEPALMOHHBIE U YEPTEKHBIE Pa3MEPHI IETAIH COBNAJAIOT.

Hampumep, Ha onepanuu I 3amblkaromuii pasmep TEXHOJIOTMUECKOM cucTeMbl B (pa3smepHas
1ens B) paBeH uepTexHoMy pasmepy L.

Ha onepauuu I ueprexnsiii pazmep C, paBHbIA Ap, HOJydaeTcs Kak pa3HHULIA MEXIY Ao U A1.
Ha onepanuu 111 ueprexnsblil pasmep M noisrydaercs B pe3yabTaTe BBIYMTAHUS U3
onepauroHHOro pazMepa / g pazmepa 1. Ha pasmep M BAUSAIOT TOYHOCTH BBIITOJTHEHUS

OIEePaLMOHHOr0 pa3mepa I 1 TOYHOCTh pasmepa Ap (Hy) (omepanus II).

Hacrpoiika a1 aBTOMaTU4€CKOTro MOJYyYEHUs pa3MEepOB JETAIN MPOU3BOIUTCS ITyTEM
perJaMeHTaluy PacCTOSTHUS MKy TEXHOJIOTHYeCKUMHU 0a3aMu U MOJIO0KEHHEM PEXYIIETO
MHCTpyMeHTa. OnepaluoHHbIE pa3Mepbl, HA OCHOBE KOTOPBIX ONPEAEIISIIOT HACTPOSUHbBIE
pa3Mephl, JOJKHBI 00€eCTIeYnBaTh «aBTOMATHUECKOE» MTOJIyYEHHE BCEX YEPTEKHBIX Pa3MEPOB,
HECMOTpS Ha TO, YTO M3-3a IPOMEKYTOUYHBIX ONEpalluii 1 CMEHbI 0a3 OHU HETIOCPEICTBEHHO HE
Y4acTBYIOT B Ipoliecce HacTpOMKU. OHU SIBJISIFOTCS UCXOIHBIMH 3BEHBSIMH, 110 KOTOPBIM I10OCIIE
nepecyeTa pa3MepoB U JAOMYCKOB OCYILIECTBISETCS HACTPOKKa 000PYAOBaHHUS.

B oneparuu 111 pazmepom, periiaMeHTUPYIOIIUM PACCTOSTHUE MEXKAY TEXHOJIOTHUECKOU 0a30ii 1
MIOJIOXKEHUEM PEKYIIETO HHCTPYMEHTA, ABJIACTCS pasMep / g TEXHOJIOTMYECKOH Lenu /.
[TockonbKy naHHas Oomeparus SBISETCS MOCIeTHEN U OKOHYATENbHO (GOPMUPYET
KOHCTPYKTOPCKHE pa3MepPBl, TO B HEN NOABIIAETCSA JOIOJHUTENbHAS pasMepHas Lens /1,
SBJISIOIIASCA CBA3YIOIIEH MEKY KOHCTPYKTOPCKOM M TEXHOJIOTUYECKON pa3MEepHBIMHU
cucreMamu. B pesynbrate ueptexxHslii pasmep M = H obGecrieunBaet pazMepHas nens H:

C=A,

Ay=A—-A 1
AT o 4, =4, B, (2)

.:l] =E_'l. B

M =H, ofecneunBaeT paamepHan Henk H:
H,=H,-H, ]
Ho—r =H, =, —H,. (1)
2544

Yepremueni pasmep O ofecneuMeacT passmepHas uenk A (onepa-
s IT).

Pa3smep L na onepanuu I o6ecrieunBaeTcsi HEOCPEICTBEHHO, 0€3 UCTIOIb30BAHUS
IIPOMEXKYTOUHBIX Pa3MEPHBIX LENEH, IOCKOJIBKY OTCYTCTBYIOT COCTABIISIOIINE 3BEHBS.

Taxum oOpa3oM, 1axe i PEeLIeHUs BhIIIETPUBEIEHHON 3314l HE0O0XOMMO HACTPOUTD C
3aJJaHHOW TOYHOCTHIO TEXHOJOTUYECKYIO CUCTEMY CTAaHOK — MPUCIIOCOOJIEHNE — UHCTPYMEHT
— 3arotoBka (CIIM13) Ha aBTOMaTHYECKOE TOTyYEHUE ONEPAIMOHHBIX Pa3MEpOB, YTO MIPUBEJIET,
B KOHEYHOM CU€Te, K U3TOTOBJICHUIO JIETANIN 110 YEPTEXKY.
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Hpyroii, He MEHEe BaXKHOM, YaCThIO PE3YJIbTaTa HACTPONUKH TEXHOJIOTHIECKOTO 000PYI0OBaHUS
ABJIIETCS BO3MOKHOCTb ITOJTY4EHHUSI MAKCUMAJIbHOTO KOJIMYECTBA FOJHBIX JE€TaNEH 10
clenyrolel moa Hanaaku. M3BecTHo, yTo pu 00paboTKe AeTaneii MeTOI0M aBTOMAaTUIECKOTO
MOJIyYEHUS Pa3MEpPOB B MpPe/Iesiax CTATUCTUYECKH 3HAUUMOT0 MHOXKECTBa Oy1eT HabIo1aThCst
UX paccerBaHKe, KOTOpOe 00YCIOBICHO ACHCTBHEM CUCTEMATHUECKUX (T.€. U3MEHSIOUINXCS 1O
OTpeieIEcHHOMY 3aKOHY) U ClIy4alHbIX (hakTopoB. OCHOBHYIO IPUUUHY MOSBICHUS
CHCTEMaTHYECKON MOTPEIIHOCTH Oy/IeM CUMTATh U3BECTHON — M3HOC MHCTpyMeHTa. Jliis
KOMIICHCAIIH 3TOTr0 (haKTOpa MOKHO CMECTUTH LIEHTP MOJISl paCCEsSHUS HACTPOSUHOTO pa3Mepa.
ToueuHble TuarpaMMBbl pacpeesIeHUs Pa3MEPOB AETAICH PU pa3InYHBIX 3HAUEHUAX
HaCTPOEUYHBIX pa3MEpPOB MIPUBEJECHBI HA pUC. 2, U3 KOTOPOr0 BUIHO, YTO OTKJIOHEHUE pa3Mepa
JeTalli OT HOMHUHAJIBHOM BETMYMHBI 3aBUCUT OT CUCTEMaTH4ecku aercTBytomiero gaxkropa [Jllc
, '3MEHAIOLIET0ocs 0 ONpeAesIeHHOMY 3akoHy. HacTpolika Ha pa3mep A [JpH 03BOJIAET
IIOJIHOCTBIO MCIIONB30BaTh IoJie Aomycka TA ¢ yueToM BEITUYMHBI OJs paccestHus LT u,
CJIeZIOBaTeNIbHO, 00pab0TaTh MAaKCUMAIILHOE YHCIIO JIeTalIeH 10 MOSIBICHUS HEOMYyCTUMOTO
M3HOCa MHCTpyMeHTa. [Ipy 1eiCTBUM HEM3BECTHBIX CUCTEMATUYECKUX MOTPENTHOCTEN B
KayecTBE HACTPOCUHOIO pa3Mepa CieayeT UCIOIb30BaTh €ro cpeHee 3HaueHue Acp (puc. 2, 0,

B).

‘jl-;" =‘!lc|'.- — ;"':m . (3)

rae Ay WA, — HanBOIBITHE 1 HAHMEHEIIHH Pa3MEepH JeTAneH.

Pazmep |
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Puc. 2. Paccerune harkTHYecKHNY pA3MEPOB JETAREH B MpOLECcCe

MEX aHHHecko# oGpaboTEn
Takoe PEIICHUE YMCHBIIACT MCIIOJIB3YEMOC II0JIC JOIMyCKa B JBa pasa, YBCIWYHUBACT YUCIIO
MOAHACTPOCK U CHUKACT MMPOU3BOAUTCIIBHOCTD 06pa6OTKI/I ,ZLeTaJ'IefI.
I[J'ISI IIOBBIICHHUA TOYHOCTHU HaCTpOﬁKH n O6pa6OTKI/I I[eTaJ'IefI Ha HaCTPOCYHBIC PA3MEPLI B
MMPOU3BOACTBEC HA3HAYAIOT TEXHOJOTMYECKUM JAOIIYCK, BCJIHWYMHA KOTOPOI'0 COCTAaBJIACT 1/10
IoJIsA paCYC€THOI'O OOIMMYyCKa Ha OnepaHHOHHBIﬁ pasMEp U UMEECT CUMMCTPHUYHBIC OTKIIOHCHUS. C
OEJIBI0 YKPCIUICHUA TCOPETHICCKUX 3HAHWH I10CJIE BBITTOTHEHHUS nepBoﬁ qacTu pa60T51 (pvaeTa
ONncparOHHBIX pasMepOB) CICOYCT OMPECACIINTG HACTPOCYHBIC pasMEpPhbl, YCIIOBHO CUHUTasd, 4YTO
3aKOH ﬂeﬁCTBHH CUCTCMATHYCCKHUX HOFpCIHHOCTCﬁ HCU3BCCTCH.

2. IlocnenoBaTeIbHOCTD BBHITIOJTHEHUS Pa0OTHI

1. [TomyuyuTts OT mpemnoaBaTesns MHANBUAYaJIbHBIN BapHaHT 3a1anus (Tadi. 1).
2. [TocTpouTh OIEpalMOHHBIE ICKU3bI 00pabOTKM AETalnd C COOJIIOACHUEM MpPOMOPLHUA
MEXy DJIEMEHTaMU JIeTalld U BBISIBUTH Pa3MEpHbIE B3aUMOCBSI3U IS KaXXJ0U cXeMbl (puc. 1).
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2. HOCJIEAOBATEJIBHOCTD BBIIIOJIHEHUSA PABOTDBI

3. BbImomHUTE  pacdyeT  TEXHOJOTMYECKHMX  pa3MEpHbIX Lerned C  OmpelesieHueM
onepanuoHHbIX pa3mepoB B, b, I' u 1onmycTUMBIX OTKJIOHEHUN.
4. Ocy1iecTBUTh MPOBEPKY MPABUILHOCTH pacyeTa ONEPallMOHHBIX Pa3MEPOB, T.€. PEIIUTh

o0paTHYIO0 3aJady: 3Has OIEPALUOHHBIE pPAa3MEPbI, ONPEAEIUTb YEPTEXKHbIE U CHEIaTh
COOTBETCTBYIOIIUI BBIBOJI O MPABUILHOCTH PAaCUYETOB.

5. PaccunTath HacTpOEYHBIE pa3MepsI ISl KaXKI0W U3 TPEX OTepallHil.
6. OTBeTUTH Ha KOHTPOJIBHBIC BOIIPOCHI.
7. OdopmuTh OTUET O MPOJICIIAHHON padoTe.

1. BapuanTsl 3aganuii k puc. 1

Bapuant UYepTexHbIil pazmep
JTAHHBIX
L M C
1 140-0,5 50-0,1 60+0,3
2 150-0,3 60-0,2 40+0,3
3 180-0,4 70-0,3 60+0,4
4 160-0,6 80-0,2 70+0,3
5 150-0,4 70-0,5 30+0,2
6 120-0,3 60-0,41 40+0,3
7 160-0,4 40-0,3 20+0,3
8 100-0,3 30-0,1 40+0,6
9 120-0,4 40-0,2 60+0,3
10 110-0,3 50-0,3 35+0,3
11 115-0,15 60-0,2 30+0,2
12 125-0,5 70-0,3 40+0,2
13 165-0,4 60-0,4 35+0,2
14 170-0,4 35-0,3 45+0,2
15 155-0,4 55-0,3 40+0,3
16 160-0,3 40-0,4 60+0,4
17 140-0,6 70-0,4 50+0,5
18 180-0,5 80-0,4 40+0,3
19 200-0,6 90-0,5 60+0,3
20 220-0,7 100-0,6 70+0,3
21 180-0,6 100-0,6 70+0,5
22 140-0,3 60-0,3 40+0,4
23 160-0,4 50-0,4 20+0,3
24 170-0,3 35-0,2 70+0,4
25 130-0,4 40-0,3 60+0,3

3. Copep:xkanme oTyeTa

Otyer MOKEH OBITH BBHINOJIHEH B COOTBETCTBUH C TPEOOBAaHHSMHU MO O(GOPMIICHUIO y4eOHBIX
paboT u coepKaTh:
¢ HaWMEHOBaHUE pabOTHI U €€ 1eTb;
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*  OMNEpalrOHHBIE 3CKU3BI 00PAOOTKH ACTANIN C PA3MEPHBIMH B3aUMOCBSI3SIMH;
¢ pacyeT TEXHOJOTUYECKHX Pa3MEpHBIX LIETICH;
¢ TPOBEPKY MPaBUIBLHOCTH pacyeTa pa3MEpPHBIX IIETEi;* pacyeT HACTPOCUHBIX Pa3MEPOB
JUISL K&XKI0M U3 TpeX OIepaluii;
*  BBIBOJIBI IO padore.
B mnpomecce cpauu oTdeTra CTYACHT JIOJDKEH JaTh OTBEThl Ha 3aJIaHHbIE IIPENojaBaTeieM
BOTIPOCHI TIO PE3YJIbTaTaM padOTHl M MPUBEACHHBIM B pa3/l. | TECOPETHUECKUM CBEICHUSM.

4. KOHTpOJBHBIE BOIPOCHI

1. 3aueM TpebyeTcs ONpeAesATh OlEPALlUOHHbIE pa3Mepbl?

2. KTo oTBeuaeT 3a BbInoJIHEHHE (PacueT) YePTEKHBIX pa3MepoB?

3. Kak pasmenute chepy OTBETCTBEHHOCTH TEXHOJOra M pPabOYerocTaHOYHMKA IpU
MeXaHU4YeCKON 00paboTKe nerasneii?

4. Ilouemy BO3HHMKAaeT HEOOXOAMMOCTb YMEHbBIIEHHMsS IO [JOIyCKa Ha 4YepTEXKHbIE
pa3Mepbl U ONPEEIIEHUN HACTPOECUHBIX pa3MepOB?

5. HazoBute npasuia BeiOopa 06a3 1 UX BIMSHHUE HA TEXHOJIOTUYECKUE pa3MEpPHBIE LIenu?

6. UYrto Ha3bIBaeTCs HACTPOMKOM TEXHOJIOTMYECKOH cucTeMbl?

7. KakoBbI OCHOBHBIE 33/1a4H TEXHOJIOTHYECKOI HaCTpOKH 000py10BaHUsA?

8. Kak ommcath (pu3nyeckuii CMBICII CXE€M HACTPOMKH W 00pa3yIOIUXCs TEXHOIOTHUECKIX
pa3MepHbIX 1eneu?

9. Kak oueHutp BIMsSHUE CIOCOOAa TMPOCTAHOBKH Pa3MEpOB NeTaln Ha (OPMHPOBAHUE

pa3MEepHBIX B3aMMOCBSI3EH B TEXHOJIOTUYECKOH cucTeme?
11. Kakue nmpumMepbl ClydailHBIX U CHCTEMATHYECKHX MOTPEIIHOCTEH Mpolecca MEXaHUIeCKON
00pabOTKH MOKHO ITPUBECTHU?

5. CIIMCOK JIMTEPATYPHI

5. Cniucok nureparypbl

1. TOCT 16319-80. Llenu pa3mepnble. OCHOBHBIE MOJOXKEHUsA. TepMHHBI, 0003HauUEHUs U
onpenenenus. M.: U3n-Bo cranaapros, 1980.

29 c.

2. PJ] 50-635-87. Metoauueckue ykazanus. Llenu pasmepHbie. OCHOBHbIE TOHATHS. MeTobl
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1. OcHoOBHbBIE TECOPETUICCKHUEC CBCICHUSA

IIpouzeoocmeennvlii npoyecc — TPOLECC NPEBPAIICHUS CHIPbS (IpeAMETa TPHPOABI) B IOJE3HOE IS
yenoBeka uznenue. llox npouzsodcmeennvim npoyeccom OHUMACTCS COBOKYHHOCMb 8CEX IMAN08, KOTOPbIE
MOPOXOJUT HUCXOJHBIA MPOMYKT MO IYTH MPEBPAIICHUs B TOTOBYHO MAIIUHY (IOJXyYeHHE 3aroTOBOK,
MexaHndeckass o0paboTka, TepMuYeckas o00pabOTKa, XUMHKO-TepMUYeckas o00paboTka, KOHTPOIIb,
TPAHCIIOPTUPOBKA, XpaHEHHe, cOOpka W T.1.). TEXHOJIOTHMYECKHH IPOIECC, OCYIIECTBIAEMbIA Ha
MAaIITHOCTPOUTEITBHOM 3aBOJIC, SIBIIACTCS YaCThIO OOIIETO MPOM3BOACTBEHHOTO MPOIIECCa.

Texnonozuueckuii npoyecc — 4acTh MPOU3BOACTBEHHOIO MPOIIECCa, COAepKaIas ASHCTBUS MO W3MEHEHHUIO
COCTOSIHHSI TIPEIMETOB TPOU3BOJACTBA. [exHonozuueckass onepayus (onepayus) — 3aKOHYCHHAs 4YacTb
TEXHOJIOTHYECKOT0 TIPOIecca, BHIIOJHIEMas Ha OZHOM pabouem Mmecte. [lepexod — 3aKOHUCHHAs 4acTh
OTICPAIIUH, BBIMOJTHAEMAsI OMHIMH M TEMH XK€ CPEICTBAMH TEXHOJIOTHYECKOTO OCHAIICHHUS IPH IMOCTOSHHBIX
PEeKUMAX U YCTAaHOBKE 3aTOTOBKH.

TexHONIOrn4ecKue MPOIECChl IO YPOBHIO 000OIICHUS NENATCS Ha ABa BU/IA: CIUHUIHBIA ¥ TUIIOBOM.
Eounuyneiii mexnonozuueckuti npoyecc IPUMEHAM TOJBKO JUIS W3TOTOBJICHHS OMHOTO KOHKPETHOTO M3IEITHS;
IpOIIeCC ISl WM3TOTOBJICHWS WM PEMOHTAa W3ACHHs (DeTald) OJHOTO HAaMMEHOBAHHS, THIIOpasMepa H
ucnonHeHns. K mpenMyIecTBaM eJUHAYHOTO TEXHOJIOTHYECKOTO MPOIecca OTHOCATCS: BO3MOKHOCTE yUeTa
BCEX OCOOCHHOCTCH MaHHOTO W3ACTHS W KOHKPETHBIX MPOU3BOJCTBEHHBIX YCIOBHH, MHOTOBapHUAHTHOCTH
NPUHUMAaEMbIX penieHuil. OCHOBHBIM HEJOCTATKOM CIMHUYHOTO TEXHOJOIMYECKOTO IMpoIecca SBIIIOTCS
OospIme 3aTpaThl BpeMEHH U TPYyIa.

Tunogoii mexnonozuueckutl npoyecc TPUMEHSICTCS IUIS U3TOTOBIICHHUS TPYNIBI CXOKHAX M3Aenuid. THIOBOH
TEXHOJOTHYESCKUHN MPOIIECC XaPaKTePU3YETCsl SAMHCTBOM COJNEPIKAHUS U MOCIICIOBATEIBHOCTH OOJIBITMHCTBA
TEXHOJOTHYESCKUX OTIEPaIlHid JJIs TPYIIbI M3IeNui (aeTaneil) ¢ o0IUMH KOHCTPYKTUBHBIMH MpU3HaKamu. B
OCHOBE THITOBOI TEXHOJIOTHH JISKUT KIAacCU(HUKANMS M3IEIHH Ha KIac Chl — MOOKIACCHl — TPYIIBl —
MOATPYIIIEI — THIEL. V3 TPyNITel KOHCTPYKT WBHO IMOMOOHBIX HM3IENHUI (HeTaneil) BHIOMpaeTCS THUIIOBOM
MIPEJICTABUTEb, 00T IO HAanOOJIbIIIeH COBOKYITHOCTBIO CBOMCTB U3ENUH (IeTajei).

B npanHO# paboTe OymyT paccMaTpHBATHCS OCHOBHBIC IMPABMIIA, KOTOPHIM JKENATEIBHO CIIEAOBATH IPH
pa3paboTKe TEXHOJIOTUYECKUX IIPOLIECCOB M3TOTOBJCHUS [eTajel, MPUYeM OCHOBHOW YIOp CICTaH Ha
IpaBWIa Ha3HAUYCHHS Habopa METOI0B 00pa0OTKH ITOBEPXHOCTEH M MOCICAOBATEIHHOCTH UX BBIITOTHECHUS.
TexXHONMOTHYECKU MpPOIecC W3TOTOBJIECHUS [eTald pPEeKOMEHAyeTcsl pa3padaTelBaTh B CIIEAYIOIICH
MIOCIIEAOBATEIHHOCTH (BO3MOKHBI MCKITIOUCHIIA).

1. W3yunths mo d4epTexy CcioykeOHOe Ha3HAUECHHE ACTATM U IPOAHAIU3UPOBATh €0 COOTBETCTBHE
TEXHUYCCKUM Tpe60BaHI/I$IM 1 HOpMaM

TOYHOCTH.

2. BrisButh uyucno aeraned, MOIeKallMX M3TOTOBJICHUIO B €IWHHIYY BPEMEHH IO HEU3MEHSEMOMY
YepTeKy, HAMETUTD THIT U ()OPMY OPTaHW3AIMH MPOU3BOACTBEHHOTO MPOIECCa U3TOTOBIICHHS ICTAJICH.

3. BriOpats nomyhabpukar, U3 KOTOpPOro JOJIKHA OBITh U3TOTOBJICHA 1ETATIb.

4. BriOpate MeTOA MOJyYeHHs] 3aroTOBKH, €CIM HEIKOHOMHUYHO WIM (PU3NYECKH HEBO3MOXKHO
W3rOTaBJIMBATh JETab HEMOCPEICTBEHHO U3 MOJTy(adpukara.

S. BriOpath MeTob1 060pabOTKH MOBEPXHOCTEN 3arOTOBKH U YCTAHOBUTH YUCIIO MEPEXO0JIOB
1o 00paboTKe Kax /101 MOBEPXHOCTH, UCXOS U3 TPeOOBaHUI K KauecTBY JI€Tallu.

6. VY cTaHOBUTH MTOCIEA0BATENBHOCTh 00PaOOTKH OBEPXHOCTEHN 3arOTOBKH.

7. O60cHOBaTh BBIOOP TEXHOJOTUYECKUX 0a3.

8. CdhopmupoBaTh onepaiyu U3 METo10B 00pabOTKH U BEIOpaTh 000pYyI0BaHUE IS UX
OCYIIECTBIICHUS.

9. [TooGpaTe HEOOXOUMYIO TEXHOJIOTHUECKYIO OCHACTKY ISl BBITTOJIHEHUS KaXKa0H

orepanuu 1 pazpaboTarb TpeOOBaHUS, KOTOPHIM JI0JKEH OTBEYATh KaXKIbIi BUJI OCHACTKU
(mpucnoco6eHus A1l yCTAaHOBKU 3arOTOBKU U PEXKYIEr0 HHCTPYMEHTA, PEeXYIIUi
MHCTPYMEHT, U3MEPUTENIbHbII HHCTPYMEHT U IIp.).

10.  PaccumTtaTh NpUIYCKU M YCTAHOBUTH MEKIIEPEXOIHbBIE pa3Mephl U IOIYCKH Ha
OTKJIOHEHMS BCEX MOKA3aTeNIed TOUHOCTH JETAIIH.

11. OdopMuUTh YepTek 3arOTOBKH.

12. BwiOpath pexxuMbl 00paboTKH, o0ecTieynBaromne TpedyeMoe KayecTBO IeTalld |
MPOU3BOIUTENIBHOCTb.

13.  BBIIOJHUTH HOPMUPOBAHHME TEXHOJIOTMUYECKOTO MPOIIEcca U3TOTOBJICHHUS AETaIIH.
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14.  TIpopabortarh Ipyryue BapuaHThl TEXHOJIOTHYECKOTO MPoIiecca N3TOTOBJICHHUS IETalH,
paccunTarh UX ce0ECTOMMOCTh U BBIOpaTh HanboJee SKOHOMUYHBIA BapUaHT.

15. OdopMHUTH TEXHOJOTHYECKYIO JJOKYMEHTAIHIO.

16.  Pas3paboraTh TeXHWYECKHE 3aJaHUsl HA KOHCTPYHPOBAHUE HECTAHAPTHOTO
000pyI0BaHUs, IPUCIIOCOOJICHH, PEXKYIIETO U H3MEPUTEIHLHOTO HHCTPYMEHTA.

[ToapoOHee ocTaHOBUMCS Ha BRIOOPE METOJ0B 00paOOTKH MTOBEPXHOCTEH 1eTauu 1
MOCJEIYIONEH KOMIOHOBKY M3 HUX TEXHOJIOTUYECKUX OTIePAITHiA.

3anaueil TaHHON MPAKTUYECKOW pabOoThI ABISETCS CO3/1aHUE MIaHa 00paOOTKU MOBEPXHOCTEH
JIeTaJIM U BBIOOP TaKUX METOJIOB U CPEJICTB OOPaOOTKHU €€ MOBEPXHOCTEH, KOTOPBIE TTO3BOJIHAIIH
OBl 5KOHOMUYHBIM ITyTE€M TPEBPATUTH 3arOTOBKY B JIETalb U 00ECIICUUTh IIPH ITOM TpedyeMoe
Ka4eCTBO 10 BCEM TTOKA3aTeIIsIM.

BrisiBnenue HeooxoauMoro Habopa METOI0B 00paOOTKH MO KaXXA0H OBEPXHOCTH JICTAIH
OTHOCHTCS] K MHOTOBapUAHTHBIM 3a]la4aM M MPEIIECTBYET 3TaNy NPOSKTHPOBAHUS
MapHIPyTHOTO TEXHOJIOTHYECKOTO

T e [TpeamecTEy ooHi T4, | [MpesmecTsy oo
JaroToBea B METO, I METOS
(MOBEPXHOCTR oopafoTH oOpafioTEH
Azr) . NOBEPUHOCTH A g, NOoBEEXHOCTH A
= (3-fi nepexog) {2-ii mepexoa)
[
]
i
fir, A, ) iy i
DHHHIIHLIT - |
Aerane MeTOA ofpaboTEn |
(MoBEpxHOCTE B NOBEMXHOCTH A i
Ager] TA, =TA (1oii me ) TA, i
gt | T ar H MEpExng I

Puc. 1. Cxema onpessnerdd HeofoauMoro 9acaa nepexoaos (MeTogos obpaboren)
no obpafoTke NoBEpXHOCTH A ASTAH:
— % — MpOUSCC NPOEETHPOBRHHA, —— —= — MPOUSCs HIrOTORIEHHA; A — ofoana-
HEHHE NoBepuHOCTH; TA L, TA,, TA;, TA,, TA . — AonycHE HA NOBEPXHOCTE 3ACOTOREH
NoCAe BENOTHEHHA TPETREND, BTOPOND, NEpROTD NEPeXnios, ADMYCK HA NOBS[HOCTH
OETAH COOTBETCTBEHHD; @, , @y, @, @, — [0I8 PACCeAHHA NOMPemHoCTed aaro-
TOBHH MOCRE MepBoi, BTOpoil, TpeTeel TEXHOAOMHYECKDH OnepalHH COOTEETCTEEHHO
mporiecca U3roToBJieHHs jaetand. Ha BeIiOop MeTom0oB 00pabOTKM W HEOOXOIMMOTO KOJHUYECTBA MEPEeXOi0B

BIHSIOT CICAYIOMUE (GaK TOPEI.

1. TpeboBaHus K KauecTBY, KOTOPBIM JIOJKHA OTBEYATH FOTOBAS 1€TANb.

2. KauecTtBo 3aroToBKH.

3. KonuuectBo peraneii, Noanexalux W3TOTOBIEHUIO B EIUHUIY BPEMEHU II0 HEU3MEHSEMOMY
YePTEKY.

4, TeXHHUKO-KOHOMUYECKHE TIOKAa3aTeNH, XapaKTePU3YIOIINE KX IbIii METOZ 00pabOTKH.

IIpu BBIOOpPE MeETONOB 00pPaOOTKHM M (OPMHPOBAHMM TEXHOJIOTHUECKHX OIepaluii peKOMEeHIyeTcs B
OCHOBHOM HPHUJIEPKUBAThCA CIEAYIONIEH Tocaen0BaTeIbHOCTH (pHC. 1).

1. Ananuz CJ'Iy)KeGHOFO Ha3Ha4YCHUs HOBerHOCTeﬁ JCTaJId, BBIABICHUEC OCHOBHBIX H BCIIOMOTI'aTCJIBbHBIX
0a3upPYIOIINX TOBEPXHOCTEH, CBOOOTHBIX MOBEPXHOCTEH.
2. W3ydyeHne TeXHHUYECKMX TPeOOBaHUIA K IMOBEPXHOCTSAM [ETAIU: TOYHOCTH pasMepa, TOYHOCTh

OTHOCHTEJIBHOI'O DACIIOJIOKEHUSI ITIOBEPXHOCTEH, MaKpOreoMeTpHusi, MHUKpPOreoMeTpHs (IIepOXOBaTOCTh);
TpeOyeMoe COCTOsIHUE MOBEPXHOCTHOT'O CIIOS I€TaNIU, TBEPIOCTD U AP.

3. Br160op 1o TabnuiiaMm SKOHOMHYECKON (CTATUCTUYECKON) TOYHOCTH TI0 KaXKJIOW MOBEPXHOCTH METOAA
00pabOTKH, KOTOPBIH o0OecnednT TpeOyeMyr TOYHOCTh JACTalM IO 4YepTeky (OKOHYATEIbHBIH METON
00paboTKH).

4. [Ipn 3amaHHBIX TOYHOCTHBIX XapAaKTEPUCTHKAX 3arOTOBKM M BHIOPAaHHOM (DMHHUIIHOM METOJE
00paboOTKH B HANpPaBJICHUH OT ACTAIN K 3ar0TOBKE HAa3HAUEHHE IO KaKIOH MOBEPXHOCTH HaOOpa METOIOB
00pabOTKH, KOTOPBIE TIPH PEATU3aLMN MTO3BOJIAT HOJIYIHTh U3 3aTOTOBKH T'OTOBYIO JAETAb.

5. BrlsBIeHHE OJJHOUMEHHBIX METOJIOB 00PaOOTKH IO Pa3IMYHBIM MOBEPXHOCTSIM JICTalICH.

6. ['pynmupoBka 0JJHOMMEHHBIX METOJIOB 0OPaOOTKH C y4EeTOM CTaJui (3TarnoB) 00pabOTKH (YepPHOBOM,
YHUCTOBOM, OKOHYATEIbHBIN, OTJACIOYHBIN ).

7. dopMHpOBaHKE TEXHOJIOTHUYECKUX OMEPAIUi C LENbI0 Pa3padOTKU MapIIPyTHOTO U OMEPalMOHHOTO

TEXHOJIOTHYCCKHUX MPOLCCCOB HA OCHOBCE II. 5ub.
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IIpu peanusauuu yKa3aHHOM BBILIE IIOCJIEAOBATENBHOCTH IIPOEKTUPOBAHMS TEXHOJOTMYECKUX OIepanui
MOYKHO HCIIOJIB30BaTh HApsTy ¢ TAOIHIIaMH SKOHOMUYECKOH TOYHOCTH KOA(PPHUITUECHTH! YTOTHEHHS.

Koagpuyuenm ymounenuss — OTHOLIEHWE JIONTyCKAa Ha pasMep 3aroTOBKH .,y K JOIYCKYy Ha
COOTBETCTBYIOUIMA pa3Mep roToBod aetaiu Ty, (OTHOLIGHHE IOIyCKa BXOIHOTO 3HAYEHHsS K [OIMYCKY
BBIXOJIHOTO IapaMeTpa):

L 0

- :
Tﬂl‘.T

OT1oT K03()HUIMEHT B OONBIINHCTBE CITyYaeB HEBO3MOXKHO HJIM HEBBITOJHO OOECICYUTh HA OJHOM ONepaIlvy.
Takum 00pa3zoMm, BO3HUKAET HAO0OpP METOJOB 0OpabOTKH, KaXIbIi W3 KOTOPBIX IOCTEICHHO INpEeBpaIiaet
3aroTOBKY B FOTOBYIO JeTalib. Kaxkaplil mociaeayroumii MeTo 00paboTku uMeeT 0oJiee BRICOKYIO TOYHOCTb 110
CPaBHEHHUIO C TMPEIbIIYIINM, T.e. JOMYCK Ha 00pabOoTKy MeHbIe. TakuM o0pa3oM, Kaaas oIeparus
XapakTepu3yeTcs K03 HUIMECHTOM YTOYHEHUS OTIEPALIUH:

e ,
=l )
T

rae K — mopsakoBsIii HOMep onepanun; T _ 1 — JOIYCK Ha pa3Mep, MOJyIeHHBIN Ha MPeIbIAYILIEH Omeparnm;
Ty — J0OITyCK Ha COOTBETCTBYIOIIUI pa3Mep, MOMYICHHBIH Ha TaHHOW oTlepanyu
IIpousBeneHye yTOYHEHUH 110 ONIEpaIUsaM JacT o0Iee yToYHeHHE, KOTOPOe HEOOXOUMO 00ECIICUHTh:

b, 0

i EE
i wE

Yem Oosipllie pa3HULIA MEXTY JOIYCKOM Ha 3arOTOBKY U JOIYyCKOM Ha TOTOBYIO A€Tallb, TEM OONbIIEC METOIOB
00pabOTKM y4acTBYIOT B OOECIEYCHHWH 3aJ]aHHOW TOYHOCTH JACTald U TEM JUIMHHEE TEeXHOJOTUYECKHMA
poIIecc.

PaccMoTpyM HaszHadyeHUE METOZOB OOpaOOTKH JUIS oOecreueHHus TpeOyeMOW TOYHOCTH IOBEPXHOCTH A
neranu. Ilycte TpeOyeTcsi M3rOTOBUTH IHAPTHUIO BAJIMKOB, MOTPEIIHOCTh HAPYXHBIX JHAMETPOB KOTOPBIX
JOJDKHA HAXOAUTHCS B mpenenax Aomycka TA,., = 2 MKM. B kauecTBe 3aroTOBKH NPHUMEM KalnHOpOBaHHBIH
IPYTOK C JIOITYCKOM Ha IMaMETPAIbHBIN pasmMep 74, = 280 MKM.

TAu, 280
w22 _140.
TAp: 2

E

TexHONMOTMYECKHE CHCTEMBI, CIOCOOHBIE oOecreunTs yTouHeHHs B 140 pa3, OTCYTCTBYIOT, ITO3TOMY
BO3HHKAET HEOOXOIMMOCTh B HECKOIBKMX TEXHOIOTHYECKUX TTePeXoax.

B kauectBe hpuHHMITHOTO MeTOa 00pabOTKH BEIOMPAaEM NMPUTHUPKY, KOTOpasi CIOCOOHA 00eCTIeUnTh
MOTPEIIHOCTh 00PabOTKH B Ipeenax 2 MKM. Torna, ¢ y4eToM TOTO 4TO

_TA, _TA, _15

=2 =—2-75.
TUTA, TAL, 2

I[J'IS[ IMOUCKA OCTAJIbHBIX METOAOB HAXOAWM UX CYMMApPHOC YTOUYHCHHUC!

AHaJIOTHYHBIM  00pa3oM MOXKHO TIPOM3BECTH pacyeT KOod()(UIMEHTOB YTOYHEHHS 10 BEIUYHHE
IIEPOXOBATOCTH ITOBEPXHOCTH AeTand. [Ipu 3ToM ciemyeT MMeTh B BUAY, YTO €CIIH KO3 OUINEHT yTOUHEHUS
0 IIEPOXOBATOCTH MOBEPXHOCTH OOIbIe, YeM KOd((HUIMEHT yTOYHEHHUs 110 TOYHOCTH pa3Mepa, TO Habop
HEOOXOMMBIX METOIOB 00PaOOTKH CICAYEeT MPOU3BOAMTE 10 IEPOXOBATOCTH MIOBEPXHOCTH JCTAIIH.
Hanpasnenue pacuera u Hymeparus epexooB IIPHU COCTaBICHUH IU1aHa 00pabOTKH UIET OT TOTOBOM JeTanu
K 3arOTOBKE.
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3naueHusi KOA(PQPUIIMEHTOB YTOYHEHHS JOJDKHBI OBITh Oouibllie equHMIbl. OJHAKO I TePMHYECKOU
00paboTKH, onepaiuii HAHECEHHUS TaTbBAHWNYECKUX MOKPBITUH U T.II. 3HAYCHHUS KOA(P(PUIIUCHTOB YTOUHCHHS
MEHBIIE eANHUIBL, TaK KaK 3TH BHBI 00pabOTKN CHIKAIOT TOYHOCTH AETaIIH.
s Toro 4To0bl COBMECTHUTD BBITIOJHEHHE MIEPEX0I0B U YMEHBIIUTH TPYJO0EMKOCTh 00pabOTKH, HEOOXO0AUMO
CTPEMHTBHCSI K TOMY, YTOOBI BO3MOXKHO OOJBIIEE KOJNUYECTBO IOBEPXHOCTEH 00padaTHIBAIOCH OIHUM
METOJIOM U Ha OTHOM 00OPYIOBaHUH.
Bo3mokHa He3HaUMTENbHAsS KOPPEKTHPOBKA pa3pabOTaHHOTO TEXHOJOTHYECKOTO MPOIecca M3TOTOBICHHS
JIETallv, BbI3BAaHHAS BHIOPAHHBIMH TEXHOJIOTHYECKUMHU Oa3zaMu, COOJIIO/ICHIEM TPUHIIAIIA eTUHCTBA 0a3 (eciu
9T0 3((EeKTUBHO), TPUHIUIAMU KOHICHTPAIMH HWIH TUPPEpeHIMANNN MePeX0I0B, HEOOXOAUMOCTHIO
00paboOTKH ¢ OMHOW YCTaHOBKH, OOCCIIEYCHUEM PaBHOMEPHOCTH paclpelelicHHus MpuIycka u np. Tem He
MeHee 00OCHOBAaHHBIM pacyeT WM Ha3HaYeHHE Habopa METOI0B 00pPa0OTKH 10 KaXJI0 MTOBEPXHOCTH JACTAIH
C UCTIONIF30BAHUEM TaOJIHIl SKOHOMUYECKOW TOYHOCTH MO3BOJIUT CIIPOSKTHPOBATH TEXHOJOTHYECKHI TPOIIece
U3TOTOBJICHUS JICTAIN C YIETOM YKOHOMUYECKOH () (HEKTHBHOCTH METOAOB 00pabOTKH.
DKOHOMMYECKAs LeIecO00pa3HOCTh 3aJI0KeHAa B BUAE JOMYCKOB COOTBETCTBYIOLIMX METOIOB 00pabOTKH,
obOecrieyeHue TIOTPENTHOCTEH B TIpelesiax KOTOPBIX Ha COOTBETCTBYIOIIEM MeETaiooOpabaThIBaroeM
0o0OpyZOBaHMM Ha OCHOBAaHHM MHOTOYHCICHHBIX CTATHCTHYSCKHX HCCIICOBAHUI MOXHO CUHTATh
3 PEKTUBHBIMI C SKOHOMHYECKOH TOUYKH 3peHUs. Takum o00pa3oM, TEXHOJOT CO3IAeT IPEANOCHIIKH JUIS
pa3padOTKH TEXHOJIOTUYECKOTO MPOLIecca U3rOTOBICHUS IeTallell ¢ MUHUMAaJIbHON ce0eCTOMMOCTBIO.
Heo0xoauMo 0TMETHTh, YTO MPOEKTHUPOBAHME IIaHa 00pabOTKU MOBEPXHOCTEH MMEET HaIlpaBIEHHOCTh OT
JeTad K 3aroToBKe. I1py M3roTOBICHUH AETANN MPOIecC OOPATHBIN — OT 3aTOTOBKH K JETAIIH.
[Toce Toro kak Mo KayKA0H TOBEPXHOCTH JeTad OyIeT ompeaeieH Habop MpennoiaraéMbIX SKOHOMIUIECKH
1eJIecO00pa3HbIX METOJIOB 00pabOTKH, MPUCTYMAIOT K TMOCTPOSHHIO TEXHOJOTHYECKOTO MpoIecca ¢ yueToM
oTanoB (cTaguii) oOpabOTKM W BHAA TEXHOJOTMYECKOro Ipolecca H3TOTOBJICHUS neTanu. Paccmorpum
OCHOBHOE Ha3HauYEHHUE KAKIOT0 U3 3TAaroB 00pabOTKH JeTalu.
Yepnosoti sman — yMEHBIIICHHE ¥ PaBHOMEPHOE paclipefesicHrue MPUITycKa Ha TOCIEAYIONIYI0 00paboTKy;
yIaJIeHHe TIOBEPXHOCTHBIX ME(PEKTOB C 3arOTOBKH; CPaBHUTEIHHO HEBBICOKash TOYHOCTH OOpPabOTKH;
BBICOKOTIPOU3BOIUTENILHOE 000PYJOBaHNUE.
Yucmoesoii sman — o0ecnieueHNe MUHHMAIbHBIX IPUIYCKOB M0/ OKOHYATEIbHBIC OIEpallid; PEKUMBI
pe3aHns MeHee HalpsDKeHHBIS, YeM MIPU YepHOBOM 3Talle, 000pyaoBanue 0ojee TOTHOe.
OxoHuamenvHblli dman — TIONydeHne TpeOyeMOH TOYHOCTH IETalld M KadeCcTBa IOBEPXHOCTHOTO CIIOS
PSKUMBI pe3aHus, TEXHOJOTWYeCKoe OOOpYHOBaHWE W OCHACTKA HA3HAYAIOTCS C y4eToM oOecredeHus
TpeOOBaHMI KOHCTPYKTOPCKOM TOKYMEHTAIIHUH.
Omoenounviii 3man — obecriedeHne TpedyeMoro KauecTBa OBEPXHOCTHOTO CJIOA JIETaJH, €CIH OHO He OBLIO
JOCTHTHYTO Ha OKOHYATEIFHOM JTalle M3-32 HEBO3MOXKHOCTH WJIM 3KOHOMHUYECKOH HelerecooOpa3HOCTH;
HalpuMep, TaKue MEeTOIBI 00pabOTKH, KaK Cynep(hUHHMII, IPUTHPKA, XOHWHTOBAHUE U T.1I.
Buppt aTanoB 00pabOTKH M MX COBMECTHOE MPUMEHEHHE HE SBISIETCS CTPOTO 00S3aTEFHBIM M OIPEIEIIIeTCS
B K&XKJOM KOHKPETHOM CJy4ae TEXHHYECKHMMU TPEOOBAaHUSMHU K MOKa3aTeNsM KayecTBa H3TOTOBJIAEMOM
JIeTalv, CIocoO0M MOTy4eHUs 3aTOTOBKH, MaTepPHaJIOM J€TalH, IPOTPaMMO# BBITTYCKa, TUIIOM ITPOM3BO/ICTBA.
[Ipu mpOEKTHPOBAaHWU TEXHOIOTHUYECKHUX IIPOIECCOB HCIONB3YIOT BA B3aMMOMCKIIOUAIONINX MPUHIIMIA:
TPUHIINAI KOHIICHTPAIH TEXHOJIOTHUECKHX MIEPEX0I0B U MPHUHIUI Au((hepeHIHAIIH TIEPEXOH0B.
Ipunyun xonyenmpayuyu MexHoaI0SUYeCKUx nepexo00g 3aKiFouacTcss B COCPEAOTOUCHIH B OIHOM OIepaIuu
BBHITIOJIHEHUSI OOJIBIIOTO YUCIAa TEXHOJOTHMUYECKHX TEPEX0/J0B MO 00paboTKe pa3HBIX MOBEPXHOCTEH AeTaiu
(emMHUYHOE U CEpUITHOE MPOU3BOJICTBO).
=21 156
T n 7.5

Becuenrporoe nmudobanse no TabmHIAM TOMHOCTH MeTOIOB of-
paboThH ofecneuHBAST TOUHOCTE AHaMeTpa B npegenax 100 smeoa. Or-

CHIA IO THM
. 280
b= =2,8

100
CrnegosaTenbHo, MEXIY NPHTHPKOH B GecneHTPOBRM IUTHgOBaAHH-
eM HeoOX0IHMO BEECTH €NIe OfHH TEXHONIOTHIECKHH Nepex o) — npej-

BAPHTENLEHYH IPHTHPKY C yTOTHEHHEM £y

. _ =23 186
=27 == -
=] 28

6.8
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2. Conep:kaHue padoThl

Ucxonst w3 cimykxeOHOrO HasHaueHHs Jnaetanu (puc. 2) B M3ICIUH, K TIOCICTHEH TPEIbIBISIFOTCS
npeacTaBieHHbie B Tabn. 1 TpeboBanus mo touHocTH pasmepoB (OD;, OD,, 0D, Od;) u mepoxoBarocTu
noBepxHocted A, b, B, I'. 3arotoBkoi s JaHHOW [AeTalud SBISETCS OTJIUBKAa (pUC. 3), TOYHOCTD
COOTBETCTBYIOIIIUX Pa3MEPOB M IIEPOXOBATOCTh MOBEPXHOCTEH KOTOPOM MpeicTarieHa B TadJ. 2. YUUThIBas
JaHHBIe Ta0J. 1 ¥ 2 U OCHOBBIBAasCh Ha KOA(PPHUIMEHTAX YTOYHCHHS, B HAIIPABICHUH OT JIETAIN K 3aTOTOBKE
mo moBepxHocTsM A, b, B, I', HeoOXoauMo Ha3HA4YMThL HAOOp METOIOB OOpabOTKH, KOTOPHIE B CBOCH

COBOKYITHOCTHU o0OecIreyar 3aJJaHHOE KaueCTBO 06p360TaHH01>'I IMOBEPXHOCTH.
b B r

0L
//I_.

A
SHIN 8 8

iz

Puc. 2. Dckus neranu

b, Bs M3
an /_
| /
a2 o As o &
3 § " SIS

Puc. 3. Dcku3 3aroToBKU
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1. TpefosanHsa OO0 TOYHOCTH PASMEPOE B NapAMETRY nepox oBaTocTH Ra
noBepXEOCTER geTara (pac. 2}

To4HOCTE PESMEPOS H MEPOXCRATOCTE NUBEPNHOCTEH JeTANH

[f:;‘;"sf’ Iy E B T
awra | @dyn, | Ran. | @0y | Ron | @0. | Ram | @0. | R
MM MBIKM MM MEM MM BRI BN MIKM
1 2207 | 0.3z | FOme | 1,25 | e5miz | 125 | 42nin | 32
2 s0H6 | 0,16 | som@ 25 | 7om11 | &3 | soniz | 125
3 aoH8 | 0,63 | SonF | 1,25 | 60 32 | 48n11 6,3
4 2087 | 032 | eom 32 | son11 | 63 | 4onio | 32
5 asHE | 063 | soniz | 125 | Fomlz | 125 | eonn 6,3
& o087 | o032 | 4om1z | s3 | somio | 32 | 4omiz | a3z
7 28H8 | 063 | 35he 3.2 52ho 32 | 4am11 | &3
8 1488 | 0,63 | 46h11 | 63 | 48miz | 125 | 3smiz | 125
o 36H7 | 032 | eome 32 | ssh11 | 63 | S4niz | 125
10 | 4sms | 125 | 7omiz | 125 | somio | 32 | eoniz | 1zs
11 soH8 | o63 | some | 1,25 | somiz | 125 | senio | a2
12 | 2687 | 016 | 7ome 25 | Fom11 | 63 | 4oniz | 12s
13 | 3su6 | o016 | sonr | 125 | eshe 32 | s5m11 6,3
14 | zoms | o3 | sone 32 | 4on11 | 63 | 3onio | a3z
15 | 4on7 | o032 | oomiz | 125 | Fomio | 32 | eomn 6,3
16 | 43n7 | o3z |womz| s3 | soniz | 125 | eoniz | 12s
17 | vons | o63 | 1sone | 32 |12o0m10| 32 [1o0omin| 63
18 | some | o6 | sone 25 BO0RD 32 | 7oniz | 1z2s
19 | 2887 | o316 | sone | 1,25 | somiz | 125 | 4omiz | 12E
20 | 3oms | o3z | Toms 25 | 6on11 | 63 | Son13a | 125
2 soHE | o063 | sonF | 1,25 | Fsmin | 32 | eonio | a3z
22 | 457 | 016 | oomo 32 | 8sn1z | 125 | eoniz | 125
23 | eome | 006 [120m32| 125 |110m11| 63 | Fomn 6,3
24 | soms | 026 [140maz| 125 | 120m0 | 32 |100m10| 32
25 | e4me | 063 | 1w0one | 32 | somi1 | 63 | Fonn 6,3
26 | sau7 | o032 | oon11 | 125 | somio | 3z | eshiz | 125
27 | 4om7 | o032 | somo 3.2 7ORD 32 | son11 6,3
25 | 3oms | 063 | 7omiz | 125 | eomiz | 125 | 4shio | 3z
20 | 3onr | o032 | sone | 125 | 4omio | a3z | soniz | 125
a0 | 2zme | 016 | sono 2.5 SOhD 32 | 4on11 6,3
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2, TovHOCT: pPAIMEPROE H NapaMeTp MepoxoBaTocTH Ko noBepoHoCcTel
2aroToBKH (pHe. 3)

ToqHOCTE PAZMEROE M MEPOXOBATOCTE NOBSEXHOCTERN 3arCTOBKE
Hosmep
-~ A E, B, T,
AHTA | o mm Ry, 20, M R, &0, MM R, E0,, Mu Ray,
MEM MEM MEM MEM
1 4240 31 25 800,37 12,5 6740, 37 125 | 484031 125
2 300,115 ) 125 6810, 23 12,5 74+0,23 125 | 524023 | 125
3 |24t042 | 40 | eozo6 | 25 | eetos | 25 | s2Eoe | o2s
4 | 24#05 | 40 | eex06 | 25 | s4x06 | 25 | 4exns | 35
5 2040 42 25 524037 12,5 724037 125 | 644037 | 125
i 2240115 12,5 444031 12,5 660,37 12,5 | 460,31 12,5
7 |22+042 | 25 | 41205 | 25 | seme | 25 | 4805 | 25
a8 2840 26 25 500,31 25 L0+0,31 25 384D,31 25
9 25840,115 | 125 GO0, 23 12,5 624,23 125 | 564023 | 125
10 4140,125 | 12,5 724015 125 | 860,175 12,5 | 620,15 125
11 | 44205 | 40 | oozo7 | 25 | e2+06 | 25 | GO0 | 35
12 300,26 25 B340 435 25 740,37 25 | 42h+0,31 25
13 | 25#0.42 | 40 | ooxo07 | 25 | 7isDe | 25 | seEns | o2s
14 | 1o#042 | 40 | cex0E | 25 | 44+05 | 25 | 3es05 | 3g
15 L2+0 37 25 9230435 | 12,5 J6+0,37 125 6406 125
16 3540,125 ) 12,5 | 10440,175 | 12,5 | B2+, 175 12,5 | 6240,15 125
17 B4 7 40 15640 8 25 12608 25 104407 25
18 40+0,31 25 98H0 435 | 12,5 | BoxD, 435 | 125 | 722037 | 125
19 30=0, 115 | 12,5 TOE0, 23 12,5 L2+),23 12,5 | 4220195 | 125
20 22+0, 115 | 12,5 7840 23 125 640,23 12,5 | 524,23 | 125
21 | 44205 | 40 | ooxny | 25 | mito7 | 25 | eexne | 2m
22 50D, 195 | 12,5 60,27 12,5 g7 0,27 125 | 624023 | 125
23 B00,125 [ 12,5 122402 12,5 | 11440435 | 125 | 7420,15 | 125
24 QD7 40 14240 8 25 12607 25 106407 25
25 | ser0z3 | 125 | 1oex0,zr | 125 | 9402 | 125 | Tazozs | 125
26 L2406 40 Q2407 25 B6H07 25 67506 a5
i) 324031 25 B6HD 435 | 125 760,37 125 | 544037 | 125
28 2440115 12,5 FIH) 23 12,5 62+H0,23 125 | 514023 | 125
29 | zz+n4z | 125 | 60x0E | 25 | 46405 | 25 | szxoe | a2
a0 300,26 25 6840, 37 12,5 LG+0,37 125 | 440,31 125
3. Tabnnua aomyceos [2]
domycen (MEM) A8 OOPeleneHHA Moaeill IOy CHoR
:a‘:‘;‘;;i“"::e HE | H7 | HE | H® | H1O | H11 | H1Z | H13 | H14 | H15
hé | h7 | h8 | h9 | hi0 | k11 | B1Z | K13 | h14 | RIS
Cu. 18 a0 30 13 | 21 33 | 52 | B4 [ 130 | 210 | 330 | 520 | =40
Cn. 30 g0 S50 16 | 25 | 39 | 62 | 100 | 160 | 250 | 390 | 620 | 1000
Cn. 50 g0 B0 19 | 30 | 46 | 74 | 120 | 190 | 300 | 460 | 740 | 1200
Cu. 80 go 120 22 | 35 | 54 | 87 | 140 | 220 | 350 | 540 | 870 | 1400
Co 120a0 180 | 25 | 40 | 63 | 100 | 160 | 250 | 400 | 620 | 1000 | 1600

4. TouHOCTE H NAPAMETPR! IOBEPXHOCTHOND CIof NpH obpafoTre HapyHHEDO
HHTHHIPHDECKHY noBepxaocTeil [2]

CmyGraa | Kea- TexHOTOMHYEECHHS ZOMYCEH, MEM,
MNapamerp | gedesr- | AH- | HA pazMep NPH HOMHHAABHEDN JHaME-
MerToa OIEPE - HOID TET TPaxX NOBEECHOCTH, MM
obpaboTrn BaTOCTH NOoRepx- A
Romem | moctaoro | myc- Cn. 18 | Ce. 30 | Ca. 50| Cr. B0 | Ce. 120
cnom, MEM | Ea3 a0 30 | o 50 | ao 80 | 4o 120 | go 180
ToweHne:
HEPHIBDE 50 ... 6,3 | 120...60 14 - 620 740 870 1000
13 330 390 460 540 630
12 210 250 300 350 400
o= 25 .. 1,6 50_..20 13 330 390 460 S40 630
HHCTORDE
HAH QIHO- 12 210 250 300 350 400
HPATHOS
HHCTOROE 6,3...0,4 30._..20 11 130 160 190 0 250
10 B4 100 120 140 160
9 52 62 T4 a7 100
- 33 30 46 57 a3
TOHHDE 1,6...0,2 10...5 9 52 G2 74 87 100
8 33 39 46 57 63
7 21 5 30 35 40
& 13 16 19 22 25
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Ohoopwimiue mafia. 5

Imybmua | Kea- TexHONOTHYECKHE JOMYCKH, MEM,
[Napamerp | Zed=®T- | AH- | Ha pPEIMED NPH HOMHEHATEHED THAME-
MeTog IMEepoNo- HOMD TET TPEX NOBEPXHOCTH, MM
ofipaboTkH BATOCTH | moBep- | ao-
Re, mem | mocraors | mye- Ce. 18| Cn. 30 | Cp.50 | Ce. 80 | Ce. 120
caca, wmxwm | ea | A0 30| ao 50 (4o 80 (a0 120 go 180
YHCTOROE 25..0.4 50...20 12 210 250 300 350 -
nocne 11 130 160 190 220 -
:zpi:fi'[”' 10 | 84 | 100 | 120 | 140 -
CREQIEHIA Q 52 62 74 57 -
2] 33 39 46 57 -
Pa3pepTE-
BRHHE:
HopMane | 125..0,8| 25..15 11 130 160 190 220 250
Hoe 10 | B4 o0 | 120 | 140 | 160
TOYHOE 6,3...0,4 15...5 9 L2 G2 74 57 100
] 33 39 46 57 63
7 21 25 aon s 40
TOHEDS 3z2.01 10...5 G 13 16 12 12 25
5 Q 11 13 15 18
[NpoTare-
BRHHE:
wepaopoe | 12,5..0,8 [ 25...10 11 - 160 190 220 250
AHTOTD
HIH Tpo- 10 - 100 120 140 160
OIHTOrD
OTBEPCTHA
HHCTOBOE 6,3..0,2 10...5 Q 52 62 74 57 100
— 8 33 39 46 57 63
HEPHOBOTO _
HUTH CEEp- 7 21 25 aon s 40
REHHA [i] 13 16 19 22 25
(homiunaraue mafe. 4
CayEuna | Hea- TeXHOACTHEECKHE JOTy CKH, MEM,
MapaseTp | aedeaT- TR HE PAIMED IPH HOMHHATEHLEDN THAMS-
M_ET'J:I e o EROICr TET TPaX NOBSPXHOCTH, b
oopanoTi e | e 1 2™ |ee. 18| ce. 30| ce 50| ceoso [ca 120
h CHOH, MEM ®a Ao 30 ao 50 ao 80 | aocl120 | ac 150
[MlnsdoBaHRS
NPeaEapH- 6,3 .04 20 o 52 G2 74 87 100
TEAREDE a8 as as 4G 57 a3
[r— 3,2 .02 15__.5 7 21 25 30 EH 40
G 13 16 19 22 25
ToHKOE 1,6...0,1 5 [ 13 16 19 22 25
=1 o 11 13 15 18
ITpsTapa, 0.8 ..0,1 5...3 5 2 11 13 15 18
Cymepdi HE- 4 & 7 a 10 12
LHPOBaHHE

5. TouUHOCTE H NAPaSMeTPhRl HIOHEPXHGCTHOND o npi ofpaforse BEy TpesHEPDC
HHAHHADHYECKHY nmoBepxaocTei [2]

CayGnHEa Kea- TeXHOROTHYECKHE SOV CHH, MM,
Mapamerp | asdest- L HA PazMep OPH HOMHHETRHEN AHAEME-
MeTog I S O HOTO TET TPaX MOBSEECEOCTH, MM
oOpaGoTHH BETOCTH (n e o ao-
R, s nBocrHoro | mpe- | CB. 18 | Ca. 30 | Ce.50 | Ca. BO | Ce. 120
B CIOA, MEM ®A ac 30 mo 50 ao 80 | o 120 | g0 180
CeepasHHE H 25 .08 FO.._15 13 330 320 &0 — —
paccRepanBa- 1z 210 250 300 - -
e 11 130 160 190 - -
10 L= 100 120 - -
@ 52 B2 74 — —
SeHKepo-
BAHMET
HEPEHOROS 25...6.3 5020 13 330 390 450 540 -
12 210 250 300 350 —
O OECAET- 25 ..0.4 S50 _Z20 13 330 390 40 S0 —
HOE AHTO-
I FUTH 12 210 250 300 350 -
e vetalaid o
TOro oT- 13 330 320 &0 S0 -
BEDCTHA

3. llopsinok BbINOJHEHNs PadoTHI

1. N3y4uts o01me cBeneHus 0 BUIaX TEXHOJIOTHIECKHUX MPOIIECCOB.
2. N3y4uTs nocne1oBaTenbHOCTh Pa3padOTKHU TEXHOJIOTHYHOTO MPOIECCca W3TOTOBICHUS JSTAIH.
3. N3y4nTh GU3NYIECKYIO CYIIIHOCTD MOHITHS YTOYHEHHE TPHU 00pabOTKe Pa3IMIYHBIMU METOIAMH.
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4, ITo 3amanuto mpenogaBaTens BEIOpaTh U3 Ta0a. 1 1 2 BapuaHT 3a1aHKS B COOTBETCTBHUH C

puc. 2 u 3.

5. N300pa3uTh 3CKU3bI 3aTOTOBKY H JCTAIH.

6. 3Has KBAJIUTET TOYHOCTH M IIEPOXOBATOCTh MIOBEPXHOCTEH MO Ka)KA0H MOBEPXHOCTH,
BBIOpATh (PMHUIITHBIA METO 00PaOOTKH.

7. Omnpenenuts HaOOP METOI0B 0OPAOOTKHU HA KaXKI0H MOBEPXHOCTHU C UCIIOJIB30BAHUEM
K03 PHUIMEHTOB YyTOUHEHHS 110 TOYHOCTH Pa3MepOB.

8. Odopmuts otyer no padore.

9. OTBeTHTH Ha KOHTPOJILHBIE BOTIPOCHI

4. Conep:xkaHue oT4eTa

Ortuer JOJIDKCH OBITh BEIIIOJIHCH B COOTBETCTBHH C TpeGOBaHI/ISIMI/I 110 O(l)OpMJ'ICHI/IIO y‘~IC6HLIX paGOT n

COJICPIKATH:
. HAaMMEHOBAHKE U I1eJIb pabOTHI;
. 9CKHU3Bl 3arOTOBKM M JETald C YKa3aHHEM pPa3MEPOB W IIEPOXOBATOCTEH IMOBEPXHOCTEH B
COOTBETCTBUHU C HOMEPOM BapHaHTa;
. HEOOXOJMMBIC PACUETHI M TIOSICHEHHSI TT0 BRIOOPY HAOOPOB METOIOB 0OPaOOTKH MOBEPXHOCTEH;
. Habop MeToJJ0B 00pabOTKH MO KaXKAOH IOBEPXHOCTH JIETalIU;* BEIBOJIBI IO padoTe.

B mpomecce cmaum oTdera CTYAEHT AODKEH JaTh OTBETHl HA 3aJaHHBIC TPEIOAaBaTelIeM BOIPOCHI IO
pe3yabTataM padOoThl M PUBEACHHBIM B pa3ll. 1 TEOPETUIESCKUM CBEACHUSM.

6. KoHTpO/ILHBIE BONIPOCHI

B 4eM oTiinune TeXHOJIOTMIECKOro MPOIecca OT MPOU3BOICTBEHHOT0?

UTo MOHUMAIOT O] TEXHOJIOTHUECKOU orneparnuen?

Kakwe u3BecTHBI BHIBI TEXHOJIOTHYECKHX MIPOIIECCOB C TOYKH 3PEHHUS YPOBHSI 0000IIeHIs?

YeMm 0O0yCIIOBIICHA MOCIEIOBATEIBHOCTh Pa3pabOTKH TEXHOJIOTHUECKOTO IIPOILECCca H3TOTOBICHISI
eTanei?

Kak onpenensiercst 4ucio MeTo 0B 00pabOTKH OBEPXHOCTEH neTann?

Urto moHUMAIOT 101 K03 (OUIIMEHTOM YTOUYHEHHUS | JJIS Yer0 OH HEOOXOoauM?

HaspaHus 1 Ha3HaYCHHS ATAIIOB 00pa0OTKH JeTaliel pe3aHuem?

No ok Mwbdh e

IIpakTnueckas padoras.

Tema: HccnenoBanust TOYHOCTH TEXHOJIOTHYECKHX olepanuii MEXaHU4ECKOH onepanuu
Heab padoThl: H3yUeHHE ITANIOB HCCIEIOBAHHS TOYHOCTH TEXHOJIOTHIECKUX OTIepaIiui
1. OcHOBHBIE TEOPEeTHYECKHE CBEIEHUS
Hon xauecmeom TOHMMAETCS COBOKYIMHOCTH CBOHMCTB MPOIYKIUH, OOYCIOBIHMBAIOMIMX €€ HPUTOTHOCTD
VIOBIICTBOPATH ONpENEICHHBIC MOTPSOHOCTH YENIOBEKa B COOTBETCTBHH C €€ CIYXKCOHBIM Ha3HAUCHHEM.
Paznuyator cnenyromye Tpy BUIa 3HAUSHHUS JTF000T0 MOKa3aTelis KayecTBa.
1. Pacuemnoe (Teoperndeckoe, HOMUHAILHOE) 3HAUYCHUE, ONpPEACsieMOe B pe3yJibTaTe pacuera. Takue
MIOKA3aTeIN CYIMIECTBYIOT B BUJC MPEACTHHBIX Pa3MepOB (JOMYCKOB) B KOHCTPYKTOPCKOM TOKYMEHTAIIHH.
2. Heticmeumenvroe, T.e. OOBEKTHBHO CYIIECTBYIOLIEE 3HAYCHHE, ONPEHEIICTCS C MOMOIUIBIO CPENCTB
U3MEPEHHS C OIIPE/IeICHHON MOTPEITHOCTBIO.
3. Hsmepennoe — 3TO NIeHCTBUTEIBHOE 3HAYEHHE, TI03HAHHOE C KAKMM-TO OTKJIOHEHHEM, BBI3BAHHBIM
HOTPEIIHOCTBIO METO/Ia M CPEJICTBA U3MEPEHHS, U IPHUHIMAaEMOe 3a JIeHCTBUTENBHOE.
BeposiTHOCTHBIE SIBJICHUS, COMPOBOXKIAIONINE IMPOIECC M3TOTOBJICHUS MAIIMHBI M €€ JCTAlleH, BBI3BIBAIOT
OTKJIOHEHHMsI TTOKa3aTeNiell KauecTBa M3IENNI OT CBOWX PAcUCTHHIX (HOMHHAIBHBIX) 3HaueHWi. bonee Toro,

BO3HUKIINE OTKIIOHCHUS MOTYT OBITh OIIPCACIICHBI TAKXKC
1. OCHOBHbIE TEOPETUYECKUE CBEAEHUA

C KaKUMH-TO OINMMOKAMH, YTO MPHUBOJUT K HCKA)KCHHOMY TPEACTaBICHHUIO pe3ysbTaTa, JOCTUTHYTOTO B
JIEHCTBUTENBHOCTH. TakuM 00pa3oM, MEXIY PaCYCTHBIMH, ACUCTBUTEILHBIMH U M3MEPEHHBIMU 3HAUCHUSIMH
MoKaszaTeliell KadecTBa, WMMEIOTCS pasianuusa. OleHKka KadecTBa W3JCIUHA MOXeT OBITh OCYIIECTBIICHA
TIOCPEJICTBOM OIpEIECTICHUS OTKIIOHEHHH IEHCTBUTEIBHBIX 3HAUCHHUH MTOKa3aTesel KayecTBa OT PacUETHBIX.
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Kauecmeo oemanu onpenensiror, ¢ OJJHOH CTOPOHBI, 10 COOTBETCTBUIO CBOMCTB MaTepuaia, U3 KOTOPOTro OHa
M3rOTOBJICHA, CBOWCTBAM, MPEANUCAHHBIM €€ CIIy)KeOHbIM Ha3HAYE€HHEM, M C JIPYroil — MO COOTBETCTBHIO
reOMETPHUYECKOr0 00pa3a JIeTalld CBOEMY HACAIbHOMY HPOTOTHITY.
CocrtaB Tmoka3zareleil KavyecTBa Marepualia JCTAlld OXBAThIBACT XUMHUECKHE H (PH3HKO-MEXaHUYCCKHE
CBOWCTBa KaK CaMOI0 MaTepHaia, Tak U €ro MOBEPXHOCTHHIX cioeB. K TakuM cBoiicTBaM OTHOCATCS
XMMHUYECKUIl COCTaB, CTPYKTYPHOE COCTOSIHHE, TEIUIO- M 3JEKTPOIPOBOAHOCTh, MPOYHOCTh, YIPYTOCTb,
TBEPAOCTb, pacIipe/ie/ieHHe U 3HaK OCTATOYHBIX HATPSDKCHUH U Ap.
[IpencraBieHre 0 reoMeTpHYECKOM oOpase AeTand JalT Gopma M pa3Mepbl MOBEPXHOCTEH, PacCTOSHHS
MEXKIYy HAMU H WX OTHOCHUTEIBHOE YIJIOBOE IONIOXKEHHWE. B CBA3M C ITHUM pPa3IHYaOT YeThIpe BUIA
HoKa3zaresiei, 0ToOpaXkaloIx Ka4ecTBO AT C TeOMETPUIECKOH CTOPOHBI:

1) TOYHOCTDb Pa3MEpOB;

2) TOYHOCTh  OTHOCHUTEIBHOTO  IOJIOKEHUS  TOBEPXHOCTEH;3) TOYHOCTH  (POPMBI

MTOBEPXHOCTEH (MaKporeoMeTpHs); 4) IMEePOXOBATOCTh MOBEPXHOCTEH (MUKPOT€OMETPHS).
[To YeTbIpeM BBIIICTIEPEUMCICHHBIM IIOKA3aTeNsiM TEOMETPUYECKO TOYHOCTH OLICHUBAIOT PEalbHYIO
MOBEPXHOCTH (puc. 1).
Hoxn mounocmwio nokazamena TOHAMAIOT CTETICHb NMPHUOMKESHHUS AEHCTBUTEILHOTO 3HAYEHHS ITOKa3aTels K
€ro pacyeTHOMY 3HAYEHUIO. /100 MOYHOCMbIO OYeHKU UIU UBMEepeHUus nokasamens TIOHUMAIOT CTENeHb
NPUOIMKEHUST U3MEPEHHOT0 3HAUCHHS [TOKA3aTelisl K ero AeHCTBUTEIbHOMY 3HAUCHHIO.
Hoepewnocmy onpeaenseTcss Kak pasHOCTh MEXKIY PACUCTHON BEIMYMHON MMOKa3aTeNs KadeCTBa U PeabHOI
(u3mepenHoi) BennunHO#. [TOrpeniHOCTh MOMKHA HAXOAMTHCS B MHpelenax Mo AOMYCKa, B HMPOTHBHOM
clly4yae, BOSHUKACT MOHATHE Opaka UCTIPABUMOTO HJIH HEUCIIPABUMOTO.

HOFpeIHHOCTI/I pasaciIAroT Ha CICAYIOIUE BUIBL:
Y PeanbHasa
NnoBepXHOCTb

Mpuneratouian

Yx

0 X

Puc. 1. FeOMGTpH‘I€CKa§{ TOYHOCTH peaﬂLHOﬁ TIOBECPXHOCTHU:

Yx — pa3mep (pacctosiHue) mo ocu Y; 0 — yron OTHOCUTENBHOTO MOJIOKEHHs MIOcKocTH (yron moBopota); ®Pys — Hambombiee
OTKJIOHEHHE (HOPMBI peabHOI IIOBEPXHOCTH OT HpHIIeraromieii miockocti; Ra (Rz) — mapameTp mepoxoBaToCTH MOBEPXHOCTH

1. Ciyuaiiaple, KOTOpble BO3HHKAIOT IIPU W3TOTOBJIECHHUHM KOHKPETHOH JeTaay B pe3yJbTaTe OOJBIIOro
gyucina (pakTopoB, ICHCTBYIOIIMX HA TEXHOJIOTHYECKYI0 cucTeMmy. Hampumep, kosnebaHue mpuIycKa U
TBEPIOCTH KaK B Tpeaenax OJHOW oOpabaThIBaeMOH 3arOTOBKH, TaK M B Ipelelax MapTHH 3aroTOBOK;
HEOIHOPOJHOCTh MaTepHaa; CIyJaifHble KoJieOaHus TeMreparypsl U T.1. CiydaifHble OTKIIOHEHHS TOYHOCTH
M3JENIMH Yallle BCEro MOAUMHSIIOTCS 3aKOHY HOPMaJIbHOTO paclpeiesIeHUs.

2. CucremaTndeckue MOTPEIIHOCTH, B OTIIMYHME OT CIy4aiHBIX, HE UMEIOT BEPOSITHOCTHOTO XapakTepa,
UX 3HAUUTENBHO JIETYe BBIABUTH WU YYeCThb, a 3HAUUT, YCTPAaHUTh WIM YMEHbIINTh. CHCTeMaTHUYeCKue
MOTPELIHOCTH JEJIATCS Ha CIEIYIOIIHe:

. nocmosiHHble —  OCTaloIUecs HEM3MEHHBIMH Ha TIPOTSHDKEHHH 00pabOTKH  (MOTPEeIrHOCTD
0a3upoBaHMs, MOTPELTHOCT CPECTB U3MEPEHHUS U T.II.);
. 3AKOHOMEPHO UMeHAIoujuecs — W3MEHSIOLINECS B Ipoliecce 00pabOTKU MO ONPEAEIEHHOMY 3aKOHY

(pa3MepHBIi H3HOC HHCTPYMEHTA U T.IL.).

IIpn oOpaboTke neraneidl WM W3ASTUH TApTUSAMH Ha MpEIBapUTEIbHO HACTPOSHHOM O00O0pYHOBaHHH
U3MepeHue Kaxaoi geranu, TeM Oojee MO MHOTUM IapaMeTpaM, HE MNPEeACTaBISETCS BO3MOXKHBIM. Jlis
aHaJIM3a TOYHOCTH B 3TOM CITydae UCIONB3YIOT alapaT MaTeMaTHYeCKOH CTaTUCTHKH, KOTOPBIH MOXET OBITh
NpUMEHEH, €CII HCCIENOBaTelb HMEET IEN0 C MAacCOBBIM SIBICHHEM, TAe HaOIIOJaeTcs paccesHue
apaMeTpOB, BBI3BAHHOE ACHCTBUEM OOJIBIIOTO KOJIMYECTBA PA3HO-

Haubosee HarmssgHeIM cHnocoOOM aHaiIM3a Xo/a TEXHOJIOTHYECKOTO IpoIecca SIBISETCS HCIIOIb30BaHME
TO4euHBIX quarpamm (puc. 2). [lo ocm abcumce TO4e4HOH IMarpaMMBbl OTKJIAJBIBAIOT HOMeEpa JeTaleld B
MOPSIIKE MX U3TOTOBJICHUS, a TI0 OCH OPIMHAT — 3HAUEHHE ITOKa3aTess KadecTBa (HarpuMmep, THaMeTp).
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OcCOOEHHOCTRIO METOJa SBISETCS TO, YTO B TMPOIECCE HCCICNOBAHHMS OTMEYAIOTCS OTKIOHEHHS OT
IIPaBUWJIBHOIO XOJa TEXHOJOIMYECKOro Ipoliecca U IPUHUMAIOTCS Mephbl JUlsl MX ycTpaHeHus. Merox
TOYECUYHBIX JAMArpaMM SIBIISIETCS HAYYHO OOOCHOBAHHBIM CIIOCOOOM BBEIOOPOYHOTO KOHTPOJISL, €r0 MPUMEHSIOT
JUTSL OpTaHU3alUN CTATUCTHYECKOTO KOHTPOJISI TEXHOIOTHYECKUX MIPOIIECCOB.

PasHocTh MexIy HauOONbIIMM Apmax U HAUMEHBUINM Apmi, 3HAUEHUSAMH MOKa3aTess KauyecTBa HU3Jenus,
MOJTYYEHHOTO B pe3yiabTaTe 00pabOTKHU, HA3BIBAIOT 0IEM PACCESHUSL.

I:]A = Amax - Amin- (1)

Ione paccestHUST MOXKHO pa30UTh Ha MHTEPBAIBI ¥ ONPECIUTh YUCIO pa3MepoB M, TOMATAONINX B KaXKIbIH
U3 MHTEPBAIOB (Yacmomy

Yacrota( m)
Yacrocts( m/N)

YactoTa ( m)
Yacrocts( m/N)

P i il
Amin Amax Amin Amax
a) 6)

Puc. 3. l'ucrorpamma (a) 1 monuroH (6) pacripeescHus: pa3MepoB

nosA6NEHUs. pazmepa) WM OTHOILEHHE YUCIIa PasMepoB, IONANAONX B KK HHTEpBA, K O0LIEMY YHCITY
mmeperuid N (vacmocmsb nosgrenus pasmepa). OTIO0XKHUB 1O OCH a0CLHMCC UHTEPBAIIBI, @ 10 OCH OpAUHAT —
4aCTOTHI WM YAaCTOCTH IIOSIBIICHUS Pa3MEPOB CTPOAT YACOMHYIO OUASPAMMY

2. [IpuMep BbINOTHEHNS PadOTHI

[IpenmonoxuM, 4to ObUTa Hpom3BeNeHa 0OpabOTKAa HAPYXHBIX IUaMeTpoB HapTuu u3 50 3aroToBOK Ha
TOKapHOM CTaHKe, PEABapPUTEIbHO HACTPOSHHOM Ha pasmep 62 (5. PesynbraTel n3MepeHunit 00paboTaHHBIX
noBepxHocTel 50 geraneii mpezacraBieHbl B TaOn. 3. HeoOXoAMMO OIEHHWTH TOYHOCTh TEXHOJOTHUYECKON
OTIepaLiH.

1. CtpouM ToueuHyl nuarpammy (puc. 5), Ha KOTOPYK0 HAHOCHM JIMHHUH, COOTBETCTBYIOIIME
HanOombmeMy Dy = 62 MM 1 Haumenbmemy Dy, = 61,5 MM mnpenensHbIM 3HaueHUsM pasmepa 062 5.
VYka3piBaeM BenuuuHy jpomycka 7D = 0,5 MM, mokas3biBaeM mnoie paccestHus Hp, BETHUHHY MOIPEIIHOCTH,
BBI3BAHHOU JIEHCTBHEM ITOCTOSHHBIX (DAKTOPOB @, TOJIE PacCestHUS O] ACHCTBHEM CiIydaiHbIX (akTopoB [,
0JIC PACCEesTHUS O JEHCTBUEM CHCTEMAaTHUECKHUX (PAKTOPOB, M3MEHSIOINXCS 10 ONpeAeTIeHHOMY 3aKkoHy .

3. Pe3yabTaThl u3MepeHuii

Ne D, D, Ne | D, mm Ne D, Ne D,

IieT. MM Ne mer. MM ner. ner. MM ner. MM

1 61,66 11 61,70 |21 61,76 |31 61,83 |41 61,90
2 61,69 12 61,80 |22 61,76 |32 61,81 |42 61,89
3 61,68 13 61,77 |23 61,77 |33 61,84 |43 61,87
4 61,68 14 61,80 |24 61,76 |34 61,83 |44 61,89
5 61,68 15 61,76 |25 61,79 |35 61,86 |45 61,94
6 61,70 16 61,77 |26 61,77 |36 61,81 |47 61,92
7 61,72 17 61,76 || 27 61,81 |37 61,83 |47 61,92
8 61,73 18 61,79 |28 61,81 |38 61,86 |48 61,94
9 61,74 19 61,75 |29 61,80 |39 61,85 |49 61,92
10 61,71 20 61,77 |30 61,82 |40 61,85 |50 61,93
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2. Onpegenaen none pacceadma no gopayae (1)
wn = Doy — Dpgn = 61,94 — 61,66 = 0,28 nma.
B coorpercerEiNm o hoprynoii (3] npoM3spogM pasiHBrRY ITOJIA pac-

ceanms Ha n=Y50=7 HHTEpPBANOB.
2.1, Onpegenges MIHPHHEY (11eHy ) HHTepBata o foprayae (4):

Onpegenaed PAaHHIL HHTERBATOR H 3aHOCHM HX B rpadwy 2 Tatn. 4.
3. Tlo dopryne (5) paccusTHBasM CEpEIHHE HHTERBEATOB M 38HO-
cHM HX B rpady 3 Tadn. 4.

1. OmpenensieM 4acTOTHI M YaCTOCTH MOSIBJICHHS pa3MepPOB. 3allChIBAEM MX B COOTBETCTBYIOLIHE Ipadbl
Taom. 4.
2. PaccuutbiBaeM HaKOILICHHBIE YACTOTHI U yacTocTu. DukcupyeM ux B rpadax 6 u 7 tadm. 4.

4. Pe3yJbTaThl pacyeToB

I'panuns IHakorrennsle [HakonneHunie
CepennHa
No HHTEpBaja YacrtoTta | YactocTp |[4aCTOCTH [4aCTOTBI
unTtepBaia | Dmin; Dmax, HHTepBaa = mj mi/N Om O mi/N
MM Xi, MM
1 61,66; 61,70 61,680 5 0,10 0,10 5
2 61,70; 61,74 61,720 5 0,10 0,20 10
3 61,74; 61,78 61,760 12 0,24 0,44 22
3 61,78; 61,82 61,800 9 0,18 0,62 31
5 61,82; 61,86 61,840 7 0,14 0,76 38
6 61,86; 61,90 61,880 5 0,10 0,86 43
7 61,90; 61,94 61,920 7 0,14 1,00 50
D, Mm
Dy=62,00
61,95
61,90
n| 61,85 ©
N N
=) =)
I'[61,80 N
g g|c
61,751 Il
8
61,704
61,65 |°
wn
[ee]
-
< 61,60
I
S| 61,551
Dyu=
=61,50 0 10 20 30 40 50
Howmep zsetanu
Puc. 5. Toueunas auarpamma
3. CTpouM THCTOTpaMMy MPaKTHYECKOTO pacipeaeiaeHus (puc. 6).
4, CTpouM MOJIUTOH MPAaKTUYECKOTO pacnpeneneHus (puc. 7).
5. PaccunTeiBaeM cTaTHCTUYECKUE XapaKTEPUCTHKH MpOIECCa.
5.1. [o dhopmyme (6) ompenensieM cpenHee apupMETHICSCKOE 3HAUCHHE pa3Mepa:



n

SmX, . . .
b _5-61,68+5.61,72+12.61,76+9-61,80
N 50 '
,7-61,8445.61,88+7-61,92
50

=61, 80 mm.

8.2, Onpegensenm BEMHIHHY CPEHETD KBAPaTHYSCHOrD (CTAHIAPT-
HOrO) OTHIOHEHHA pasMepor no dopayme (7):

_[5(61,68-61,80)" +5(61,72-61,80)° |

l 50
+12[61,?E—61,BD}2 +9{61,Eﬂ—61,8ﬂ]2+?[61,84—61,BD}1 s
50

3 . 3405
. a(61,88-61 800" +7(61,92-61,80) ~0,073.

50 )

9. Onpepennen KosdHIMENT cMemlEHHA KPHBOH NpaKTHYeCKOro
pactpefeneHHa pasMepos no dopayne (8):
D-Dy, 61,80-61,75
E= = —=0,1.
TA 0.5 '

12

m

YacToTa,
n

61,66 6170 61,74 61,78 61E2 5185 6170 61,54
Herepaane, MM

Prc. 6. (HCTOrpaMMa MPEKTHYECKOND PacTpeleneHHA

12

Hacrara, m
(IS -~

61,68 61,72 6176 61,80 &1,84 61,88 61,02
CepeniiE HETEPEATOE, MM

Puc. 7. [lonHroH NpakTHYeCKOro PacnpedsieHHA pasMepon
Conep:xaHue oT4eTa

OTueT DOMmKeH OBITh BHIIONHEH B COOTBETCTBUH C TPEOOBAHISIMU 110 O(POPMIICHHUIO:
*  HaWMCHOBAaHHUE PAOOTHI U €€ LElb;
*  HCXOJHBIC JaHHBIC (HOMEP BapHaHTa, ICKU3 JETANU C U3MEpsie-MbIM pa3MepoM U JIOITYCKOM Ha HEro,
YHCIIO U3MEPSIEMBIX JeTaneil);
*  Bce HEOOXOAWMBIE pacyeTHBIE (POPMYITBI, TAONHUIBI ¥ TPAQUKH;

*  BBIBOJBI IO pabore.
B mporecce cmauM ordera CTYAEHT JOJDKEH JaTh OTBETHI Ha 3aJaHHBIE MPEIOJABATEIEeM BOMPOCHI IO
pe3yabpTaTaM paboTHl M IPUBEICHHBIM B pa3fa. 1 TEOPETHIECKUM CBEACHUSM.
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1. BapsasTel 3agaHmi

Home ! | : | 3 | 4 | 5 | o | 7 | 8
feTa- I, mama
M @140, | @200, 925,05, @80, |@150,,|260,0,,| 2420, (250,04,
1 1363 | 1977 | 2485 | 781 1476 | 5872 | 4160 | 4958
2 1364 | 1979 | 2484 | 780 | 1475 | 5973 | 4162 | 49,59
3 1365 | 1984 | 2485 | 782 | 1476 | 59,75 | 4160 | 49,58
4 13,66 | 1985 | 2485 | 7,81 1477 | 5976 | 41,61 | 49,59
5 13,67 | 1987 | 2486 | 783 | 1475 | 5977 | 4163 | 49,60
[ 13,68 | 1988 | 2487 | 7.84 | 1477 | 5975 | 4164 | 4961
7 13,69 | 1990 | 2488 | 7.84 | 1476 | 5976 | 4163 | 4962
g 1370 | 1991 | 2480 | 783 | 1477 | 5974 | 4165 | 4963
9 1371 | 1990 | 2488 | 7,85 1479 | 5976 | 4166 | 4961
10 | 1372 | 1989 | 2489 | 786 | 1478 | 5977 | 4167 | 4954
11 1373 | 1991 | 2490 | 788 | 1479 | 5975 | 4167 | 4966
1z 1374 | 1992 | 2492 | 786 | 1478 | 5977 | 4168 | 4965
13 1375 | 1994 | 2492 | 788 | 1479 | 5978 | 4169 | 4968
14 | 1376 | 1993 | 2493 | 789 | 1478 | 5977 | 41,79 | 4970
15 1377 | 1994 | 2491 7,76 | 1480 | 5976 | 4170 | 497z
16 | 1378 | 1996 | 2491 785 | 1481 | 5978 | 4171 | 4973
17 13,79 | 1997 | 2480 | 7,89 | 14,80 | 59,80 | 41,73 | 4974
18 | 1380 | 1995 | 2492 | 786 | 1479 | 5981 | 4170 | 49,71
19 | 13,81 | 1996 | 2491 [ 785 | 1481 | 5982 | 4171 | 4979
20 | 1382 | 1998 | 2494 | 788 | 1480 | 5980 | 4172 | 4975
21 13,83 | 1995 | 2492 | 790 | 1482 | 59,82 | 4170 | 4976
22 13,84 | 1997 | 2493 | 789 | 1481 | 5984 | 4175 | 4977
23 13,85 | 1998 | 2496 | 7.91 1484 | 5984 | 4173 | 4978
24 | 1386 | 2000 | 2457 | 7e0 | 1483 | 5083 | 4176 | 4980
25 13,87 | 2005 | 2495 | 7.89 | 1485 | 5985 | 4177 | 49,81
26 13,88 | 1997 | 24 | 791 1484 | 5984 | 4175 | 49,82
27 | 1389 | 1994 | 2496 | 7oz | 1487 | 5983 | 4176 | 4980
28 | 1390 | 1999 | 2497 | 794 | 1486 | 5982 | 4177 | 49,83
9 13,91 | 1994 | 2495 | 7,92 1488 | 5985 | 4174 | 49,82
a0 | 1392 | 1998 | 2495 | 793 | 1489 | 5986 | 41,79 | 49,84
31 13,63 | 20004 | 2493 | 795 | 1490 | 5985 | 4178 | 4985
32 | 13,65 | 2006 | 2497 [ 7os | 1491 | 5083 | 4179 | 49585
33 13,67 | 2005 | 2498 | 794 | 1489 | 59,86 | 4188 | 4967
34 | 1369 | 20000 | 2495 | 793 | 1490 | So.87 | 4180 | 4986
a5 13,71 | 2002 | 2495 | 796 | 1491 | 59,90 | 41,81 | 49,88
36 | 1373 | 2003 | 2495 | 795 | 1492 | So.89 | 4182 | 4989
a7 1375 | 2002 | 2499 | 794 | 1489 | 5992 | 4180 | 4957
38 | 1377 | 004 | 2496 | TOT7 1491 | 5993 | 41,82 | 49,88
39 | 1379 | 2005 | 2498 | 796 | 1490 | 5990 | 4184 | 4990
40 | 1381 | 2007 | 2499 | 796 | 1492 | 5991 | 4183 | 4992
41 13,72 | 2008 | 2496 | 797 1493 | 5990 | 41,82 | 49,93
42 1374 | 20000 | 2500 | 7.98 | 1492 | 5993 | 4186 | 4990
43 13,76 | 2007 | 25,02 | 796 | 1493 | 5994 | 4185 | 49,91
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ITpodoamcenue matiz. 1

Howep| 9 [ 10 | 11 | 12 | 13 | 14 [ 15 | 18
AETH-

36,0, - (620, , | @200, 5| e300, (@410, | @80, (@670, | @548
.05 04 203 .03 02 015 07 2S04

i564 | 61,77 | 1975 | 2975 | 40,85 | 7.89 | 66,68 | 5442
3563 | 61,76 | 1975 | 2976 | 4088 | 7.88 | 66,65 | 54,41
3563 | 61,75 | 1974 | 2974 | 4085 | 7.89 | 6667 | 5442
562 | 61,79 | 1974 | 2976 | 4085 | 788 | 6666 | 54,43
a562 | 61,76 | 1975 | 2977 | 40,84 | 7.90 | 6666 | 54,43
3565 | 61,78 | 1976 | 2976 | 4086 | 7.90 | 66,66 | 54,44
3564 | 61,78 | 1975 | 2975 | 4086 | 7.89 | 66,65 | 54,45
a566 | 61,76 | 1975 | 2976 | 40,85 | 7.89 | 6668 | 54,45
666 | 61,74 | 1976 | 2078 | 4086 | 7.89 | 6668 | 5448
10 | 3567 | 61,76 | 1976 | 2979 | 4086 | 790 | 6668 | 5446
11 | 3565 | 61,75 | 1977 | 2978 | 4086 | 791 | 6670 | s4.47
12 | 3567 | 61,76 | 1978 | 2079 | 4086 | 791 | 6668 | 5447
13 | 3566 | 61,76 | 1977 | 2980 | 4087 | 791 | 6668 | 54,49
14 | 3567 | 61,76 | 1978 | 2981 | 4085 | 790 | 6670 | 5448
15 | 3567 | 61,75 | 1978 | 2982 | 4085 | 790 | 6670 | 54,50
16 | 3568 | 61,75 | 1978 | 2980 | 40,85 | 791 | 6670 | 54,51
17 | 3565 | 61,75 | 1978 | 2981 | 40,86 | 792 | 6670 | 54,51
18 | 3571 | 61,76 | 1977 | 2980 | 40,83 | 791 | 6670 | 54,51
19 | 3570 | 61,75 | 1977 | 2982 | 40,84 | 791 | 6675 | 54,51
20 | 3569 | 61,75 | 1977 | 2984 | 4086 | 791 | 6672 | 54.54
21 | 3571 | 61,75 | 1978 | 2984 | 4086 | 792 | 6674 | 54,53
22 | 3569 | 61,76 | 1979 | 2984 | 4088 | 791 | 6673 | 54,53
23 | 3569 | 61,75 | 19.80 | 2986 | 4086 | 792 | 6672 | 54,53
24 | 3569 | 61,76 | 1979 | 2986 | 4087 | 792 | 6673 | 54,53
25 | 3569 | 61,74 | 1979 | 2987 | 4086 | 793 | 6673 | 5458
26 | 3569 | 61,75 | 1978 | 2986 | 4087 | 7.92 | 6674 | 54.57
7 | 3571 | 61,74 | 1979 | 2987 | 4057 | 793 | 6674 | 5458
28 | 3569 | 61,74 | 1979 | 20085 | 408 | 7o | e67s | S4.57
29 | 3570 | 61,75 | 1978 | 2986 | 4086 | 7.93 | 6674 | 54.58
30 | 3569 | 61,74 | 1978 | 2987 | 4086 | 794 | 6677 | 5458
31 | 3568 | 61,74 | 1980 | 2990 | 4080 | 793 | 6677 | 54,59
32 | 3569 | 61,75 | 1979 | 2991 | 4089 | 7.94 | 6675 | 54,56
33 | 3569 | 61,73 | 1983 | 2092 | 4088 | 793 | 6675 | 54,57
34 | 3572 | 61,74 | 19.83 | 2990 | 4088 | 7.95 | 6675 | 54.59
35 | 3571 | 61,74 | 1983 | 2992 | 4090 | 795 | 6676 | 5458
36 | 3572 | 61,74 | 19,82 | 2994 | 4080 | 795 | 6675 | S4.60
37 | 3571 | 61,73 | 19.82 | 2995 | 4088 | 7.94 | 66,81 | 54.59
38 | 3571 | 61,73 | 1982 | 2994 | 4090 | 794 | 6683 | 5458
39 | 3575 | 61,74 | 19.82 | 2993 | 4090 | 7.94 | 6680 | 54.68
40 | 3575 | 61,73 | 1982 | 2996 | 4091 | 7.95 | 66,83 | 54,67
41 | 3574 | 61,74 | 1982 | 2999 | 4091 | 796 | 6675 | 54,69
42 | 3574 | 61,73 | 1984 | 2998 | 4091 | 7.95 | 66,84 | 54.67
43 | 3573 | 61,71 | 19.83 | 3000 | 4091 | 7.96 | 66,88 | 54,69

L=l R I B T S R

5. KoHTpO/IbHBIE BONPOCHI

Kaxkwe cymiecTByrOT BBl IOKa3aTenei kauecTra?

UTo NOHUMAIOT MOJI OTPEIIHOCTHIO U B YEM IPUYMHBI €€ BOSHUKHOBEHUS?

[IpuBenuTe npumepsl CiaydallHbIX M CHUCTEMaTHYECKHUX IMOrpelmHocreid. B yem npuHUMIIHAIBHOE
A3IMYNe MEXKITYy HUMU?

B uem Ha3HavYeHHE TOYEUHOH AUarpaMMbl?

Urto xapakTepu3yeT Yroji HakJIOHa CpeHe! JIMHUU TOYeYHOH IuarpamMmmbl?

B uyem oTnmume noss 1omycka OT MoJsl paccesHus?

Uro xapakTepu3yeT cpeaHee KBapaTHUYeCKOe OTKIOHEHHE pa3MepoB?

Kak n3menurcs opma MojauroHa pacripeesicHus Py YBEIHUCHUN YHCIIA U3MEPCHUI U YBEINUEHUH
qrclia HHTEPBaJIOB?

9. Uro moxas3biBaeT KOI(D(UIMEHT CMENICHHS KPHUBOM MPAKTHUECKOTO pAaCIpelesieHus pPa3MepoB
OTHOCUTEIBHO KPHBOI HOPMAIILHOT'O PacHpeaeneHus?

©NO AT WNE

6. CriucoKk JIMTEepaTypshl

1. Bypues B.M., Bacuasen A.C., laabckuii A.M. OcHOBBI TEXHOJIOIMH MalIMHOCTPOEHUS: B 2-X T. T.
1/ mon pen. A.M. lanbckoro. M.:

M3n-Bo MI'TY um. H.D. baymana, 2001. 564 c.

2. Maraiaun A.A. Texnonorus mammHoctpoerus. JI.: Mamunoctpoenue, 1985. 512 c.
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[MpakTrueckas pabota 6
Tema:
Henr paGorhi: I3yueHume METOAMKH pacueTa TEXHOJOTHYECKHMX OIEPAIMOHHBIX pPa3MepoOB IPH
W3TOTOBJICHUM JIeTalei.

1. O0mue MoJI0KeHHUs M0 pacyeTy TeXHOJOrH4eCKNX
onepauuoOHHBIX Pa3MepoB

1.1. Ananu3 mpex xapakmepucmuk mouHocmu oopadomxu

C KOHCTPYKTHBHOM TOYKH 3peHUs OOJIBITUHCTBO MAITUHOCTPOUTEIBHBIX JCTANICH MOXKET OBITh IPEIICTABICHO
B BHUJE pAa3IMYHBIX KOMOWHAIMA JBYX SJIEMEHTApHBIX MOBEPXHOCTEH (IUIOCKMX TMOBEPXHOCTEH U
MOBEPXHOCTEH BPAIIICHHS) ¥ PA3HOTO poja (DaCOHHBIX MIOBEPXHOCTEH.

3agaga IPOEKTHUPOBAHUS TEXHOJIOTHYECKOTO IpoIlecca MeXaHHIeCKOH 0O0pabOTKU AeTan BKIIOYAeT B ceOs
OTpaHUYCHHOE MHOXKECTBO 0oJice MENKMX 3a7ad MPOCKTHPOBAHHS IIPOLECCOB OOpPabOTKU OTAENBHBIX
coueTaHUi MoBepxHocTel aeranu. Kaxaas u3 3THX 3a1ay, B CBOIO Odepellb, MOXKET OBITh IMpEJCTaBlieHa B
BUZIE OTPAaHUYECHHOTO MHOXKECTBA JIOKAJBHBIX 3a7ad 00paOOTKH OTACIBHBIX AJIEMEHTAPHBIX WIH (PaCOHHBIX
noBepxHocTel. Takoe TpencTaBIeHHE MpOLEcca MEXaHHUECKOH O0OpaldOTKM BCEW NeTaad II03BOJIICT
paccMaTpHBaTh BOIPOCH! 00eCTIeYeHNs KaueCTBa U TOUHOCTH MPUMEHUTENBHO K KaXKI0W U3 €€ DIeMEHTapHBIX
Wn (aCOHHBIX TOBEPXHOCTEH, YTO 3HAUUTEIIHHO YIPOLIAET peIIaeMyo 3a1auy.

C TOYKHM 3pEHUs PACHONOKEHHS YAAISIEMOro IPUITycka BCE MOBEPXHOCTHU JICTAIM II€IecO00pa3sHo AeIUTh Ha
CIIeAyIOIIHe:

. MMOBEPXHOCTH C OJHOCTOPOHHUM WJIM HECHMMETPHYHBIM PacCIIO-JIOKEHHEM IPUITyCKa Ha 0OpaboTKy
(mIockue MoBEPXHOCTH, TOPIIEBHIE U IIP.);
. MOBEPXHOCTH C JABYXCTOPOHHUM WJINM CHMMETPUYHBIM paclojioXKe-HUEM IPUITyCKa Ha 00paboTKy

(TOBEpXHOCTH BpAILIEHNUS, TIOBEPXHOCTH a30B U JIp.).

C ydeToM BBIIETIEPEUUCICHHBIX MOJIOKCHNH TOYHOCTh MEXaHWIECKOH 00paboTKM Tr000i meTany MOIKHA
OIIPEACIATHCS CIEAYIOUINME TPEMS XapaKTePUCTHKAMHU.

1. TouyHOCTH MOBEPXHOCTH, MOJIBEPraeMoi 00paboTKe (IuameTp Bajia, TMaMeTp OTBEPCTHS U T.11.).

2. To4HOCTE pasmepa, KOOPAUHUPYIOIIETO MOJIOKEHUE 00pabaThIBaeMOM MOBEPXHOCTH OTHOCHUTEIBHO
IpYTHX TIOBEPXHOCTEH (HaHHas TOYHOCTh MOJXKET XapaKTepU30BaThCs TaKKe BEIMYMHON OueHws,
HECOOCHOCTBIO M IPYTHMH TTapaMeTpaMu, OIIPENeIAIOIIMI B3aUMHOE PACHIOJIOKEHHE IIOBEPXHOCTEN).

3. TouHocTs ()OPMBI TOBEPXHOCTH, XapaKTEPH3YeMOW MOIMYCTUMBIMH OTKJIOHEHHSAMH TO Qopme
MOBEPXHOCTH (OBAIBHOCTh, OOYKOOOPA3HOCTh M IIp.), @ TAK)KE OTKIOHEHUSMH I10 HEIIePIECHANKYIIIPHOCTH U
HeTapaulelIbHOCTH MOBEPXHOCTEIA.

[Ton mpumyckoM MOHUMAETCs CJIOW MaTepuana, MoAiexKalluil yIaleHuIo ¢ TOBEPXHOCTU
3aroTOBKH B LIEJISAX TOCTHKEHUS 3aJaHHBIX CBOMCTB 00pabaThiBa€MOil TOBEPXHOCTH.
MuHuManbHbIN NpUITycK Ha 00paboTKy Zmin HEOOXOAUM JUIsl yCTpaHEHUS 1€(PEKTOB 3arOTOBKHU
U obecrieyeHust BO3MOXKHOCTH TIepexo/1a OT 3arOTOBKM K JI€TaIH PU HAJIMYUU TOTPEIIHOCTH
YCTQHOBKH 3arOTOBKHU M pacIipeieIeHUs IPUITYCKOB Ha TOBEPXHOCTSX, OJIEKALINX
00paboTKe, KOTOPOE MPOU30IILIO B pe3yIbTaTe BHIOOPA TEXHOJOTHUECKUX 0a3 JUIsd epBoi
onepanuu. CyniecTByIoT 1Ba METO/]a pacieTa BeIMYUHbBI MUHUMAJIBHOTO MPUITYyCKa Ha
00paboTKy.
[Tpu “cnosnb30BaHUM PacyETHO-aHAIUTUYECKOTO METO/1a ONPEEIIAIOT COCTABIISIONINE
MUHHMAaJIbHOHN BEJTMYMHBI IPUITYCKa, KOTOPYIO HEOOXOJMMO UMETh M0 KX 10 OBEPXHOCTH
JUIsL KOMITIEHCAILIMU COOTBETCTBYIOLUX MTOTPEIIHOCTEM.
B sTom ciiydae MuHMMAabHAs BeTMYMHA TIPUITYyCKa JUIA 1-i oneparuu (mepexoaa) oopadoTKu
JTAHHOW MOBEPXHOCTHU OTpeAEIAeTCs:
. IIpU OJHOCTOPOHHEM (HECUMMETPUYHOM) PACIOJI0KEHNUN MTPUITYCKa

oy =Rz g+ +A;  +5; (1)
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* NOpH ABYCTOPOHHEM {CHE"ME‘TPH'-IHGM} pacnomoHeHHH DPHITY CHa
zzmjnl =.2|:Rzi_'| _h.i_'l +|':'I.EI_: +E-I':|, [2}

rae Rz — BeIcOTA MHKpPOHEPOBHOCTEH, NOIyMeHHAS Ha JaHHOHE no-
BEPXHOCTH nocte ee ofpafoTiH Ha npegmecTsyiomei onepaiys (ne-
pexoae), MuMm; h, , — raySuua gedeKTHOrD NOBEPXHOCTHOND U0,
NoyueHHad Ha NpejmecTByomeii onepatpy (nepexoge), MEmM; Ay —
CYMMApPHOE OTEIOHEHHE PACIWIDMHEHHA NOBEPXHOCTH, NOMyMeHHOE
HA NpeecTEYHIEH onepaluy (Nepexone), MEM; 5; — [OTPEMHOCTE
VCTAHOBKH 3ar0TOBHH HA BHIOMHAEMOH ONEPalHH (epexoe), MEM.

Jlna noonepanMoHHOrND ONpefeneHHa cnaraeMenx dopayn (1) 1 (2)
BOIMOEHO HCNOAEIOBAHHE HOPMATHEHO-CIPABOYHEDX JaHHEX [2]
[4].

B oraensHEX CUyuas, HANPHMED Korga He Tpebyerca ocofan Tov-
HOCTE NPH ONPESENEHHH BETHTHH MHHHMATEHOTO NPHITYCHA, SHAaYe-
HHe £ MOmeT OHTE ONPeJeleHs C HCNOIBE30BAHHEM OMBIMHO-ONA-
mucmuyeckozo Memoda no tabm. 1 waE aHamorHuHEM TabnHnaM M3
CIPaBOTHHHOE.

1. Paasmepkl MHHHEMATEHELY TPHITFCKOR

MurMaseibie EPURPGQL HO WEpHOR0E NOIPEIDmNE Mopyes, GPeIEPOSIHLE U CMPO2HLE

Hanbonwmmii rafapaTHmil paasep Ha cTaneil, nomy9eHHLD ropadeil OrraM-
3AMOTORKH, MM NORKOH, PHIYCK £_, HA CTOPOHY, MM
Ao 30 09
Co. 30 ao 120 1,0
Ca. 120 ao 260 1,2
MunuMorsible MEUAVGQ KO WOM0GE0e ROJPeIEHLE MOpY0s U @peIeposmine
JHEMETP NOJPE3REMOTD TOPIE HAH JIHHA [Mpanmyck £, Ha CTODOHY, MM
NOBEEXHOCTH OPH Gpe3spoBaHHy, MM
Ao 30 0,30
Ca. 30 ao 120 0,40
Ca. 120 ao 260 0,55
Musium o ibie RPUMYOCL HE WALGHOSOHEE U MOHK0E Jpeeposame
Jnamerp ofpafaTHpaemMoro Topua BIH [punyck Z5, Ha CTOPOHY, MM
QTHEHA NOBEPRHOCTH, MM
Ao 30 0,10
Co. 30 aop 120 0,15
Ca. 120 ao 260 0,20

Jlnunnoeoli onepayuonHulll pazmep — 3TO pa3Mep, XapaKTEPU3YIOMIMI MOBEPXHOCTh C OJHOCTOPOHHUM
pacrooKeHueM MpUIycKa (IUIOCKOCTH, TOPIIEBBIE MOBEPXHOCTH M IIP.), & TaKXkKe pasMepbl MEXIY OCIMH.
HcxomHpIMI JaHHBIMY [UTS pacueTa AIMHHOBEIX ONEPAIIMOHHBIX Pa3MEPOB SBISIOTCS:
1) dgeprex meranu;
2) yepTex 3aroTOBKH (IPH HATHYHH);
3) mman 06paboOTKH, WIM HEMOCPEACTBEHHO TEXHOJOTMYECKHE KapThl, COACPIKAIME OICKU3BI
oOpabaTbiBaeMOl JeTajM C YKa3aHHWEM TEXHOJOIMYECKHX 0a3, OIepallMOHHBIX pa3MepoB B BUJIE
pa3MepHBIX JIMHUH, THIIA U MOJIENIH 00pabaThIBArOIIEro 000PYAOBaHHUs, pa3MEPHON TOYHOCTH 00pabOTKH
(KBAIMTET) U MEPOXOBATOCTU 00pabaTHIBAEMBIX IMOBEPXHOCTEH IS KKIOH OIepaIii.
Pacuer JIMHHOBBIX ONEPALIMOHHBIX Pa3MepOB BEACTCS B clieaytomieM nopsake [3].
I. Cocmagnenue cxemvt obpabomxu.
Ha ocHOBaHMM pmaHHBIX depTekeH MdeTam W 3aroTOBKM (IIpM HANMYUH), a Takke MAapIIPyTHOTO
TEXHOJIOTHYECKOT'0 MPOIIECCa COCTABISIETCS] cXeMa 00pabOTKH IEeTalH, IPUMEp KOTOPOH IoKa3aH Ha puc. 1.
Cxema 00paboTKH MpeICTaBiIsIeT cOO0M ICKHU3 ACTATH C YKa3aHUEM BCEX YEPTEKHBIX Pa3MEPOB, IPUITYCKOB H
OTEpallMOHHBIX pa3MepoB. Ha cxeMe HmKe 3CKH3a IMPOBOIUTCS TOPU3OHTAIbHAS JIMHHSA, Ha KOTOPYIO
BEPTUKAIGHBIME JIMHUSMH TPOCKTUPYIOTCS BCEe 0€3 HCKIIOYCHHS IOBEPXHOCTH: IOBEPXHOCTH TOTOBOWM
JIeTad, TMOBEPXHOCTH 3arOTOBKM M BCE IMPOMEXKYTOUHBIC IOBEPXHOCTH, 0oOpasyeMbie Ha omeparmsx. Ha
TOPU30HTAIBHOM MOBEPXHOCTH BCE pa3Mepbl HyMEPYIOTCS CJICBa HAIPaBo.
Han sckn3oM yka3pIBaIOTCS BCE YEPTEKHBIE Pa3MephI JCTAIH B OJTHOM HalpaBJIeHUU (KpoMme (Hacok), BKITFOYast
DIIyOMHY TEPMOYIPOYHIEMOTO CJIOS 110 KaKIOH HOBEPXHOCTH pa3feibHO. UepTekHBIE pasMephl ¢ JOMYCKaMU
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obo3HauatoTca OykBoii C ¢ HIDKHMM HHIEKCOM, COOTBETCTBYIOIIMM IOPSJKOBOMY HOMEPY YEPTEKHOTO
pasmMepa (Harpumep,

Cy, Gommp.).

Taxoke HaJ 3CKU30M JETAIM Ha CXEME YKa3bIBAIOTCS BCE OINEpallMOHHBbIC Npuiyckd. OHU 0003HaydaroTCA
OyKBOI Z ¢ HIDKHUM HHJEKCOM, CO-

) 3= B4 0. _
Cy =25 gz | . =20 npa
=054
-
) Ey & Iy i £y
o= |/
[ Ny Eé‘\\
é N EA N
4-NEN-N
1 N E—N
—1 A
1 3 1 5 J7 |9 10
2 4 al 18 11
Homep ?'{ET_D':' OnepanHoHHLEE PASMEDE Jamerar-
ONEpanHH oOpatoTHH MEE IREHD
An 7
0 iraMnoBKa Ag . A
As
£
Aw 7
05 ToweHHe A N
2 s
10 TouekHme As C
15 ToserHme Ay £y
a0 Hlmdosarne | i . £
25 LlemeHTaIHA s Ca
g Mlmdosarme - As - C;

Paamep (4 COOTBETCTEYET MyGHHE HEMEHTORAHHOND CTOR N0 YEPTERY, 4 pasMep
A — rayGnHe NEMENTORAHHOTD CACA ANR TEPMHYECKOND 23

Pac. 1. Cxema obpaGoTer ZeTATH

Jlonycku na uepmesichble pazmepvl HA3HAYAIOTCS B COOTBETCTBHH C YSPTEIKOM JICTAIIH.
Ilpu naznauenuu OONycko8 HA ONEPAYUOHHBIE PA3MEPbLL U PASMEPLL 3A20MOGKU JTEHCTBYIOT CICAYIOIIAM
o0Opazom.
1. [TpubnmxeHHO ONpeneNIIOT BEINYNHBI PA3MEPOB, UCIIONIB3YS YePTEKHBIE pa3Mepsl U MPUITyCKU. J{ms
paccMaTpuBaeMOro MpUMeEpPa IOy IHM:
As=Cy As=Cy + Z3,
A;=Cr+Zzurt.nm.

2. [To TabmuaM >KOHOMHYECKOW TOYHOCTH METOJ0B 00paboTKM [2] IUIsl COOTBETCTBYIOIIETO METOJA
06pabOTKH BHIOMPAIOT JOMYCKH Ha ONEepaIMOHHbIE pa3Mephl. JlOmyckr Ha pa3Mephl 3arOTOBKH Ha3HAYarOTCS
HCXOJISl M3 CIIOCO0a ee MOTydIeHUsL.
IIpu Ha3HAUYEHUM [IOMYCKOB HAa ONEPALMOHHBIC Pa3MEphl M pa3Mephl 3aTOTOBKM HEOOXOIMMO YYHTHIBATDH
cleayrolee:

a) MPY BBIICP)KUBAHUH pa3Mepa 0T HeoOpaOOTaHHOH MOBEPXHO-
CTH (B paccMaTpUBacMOM IpUMepe 3TO pasmep A1g) TOMYCK Ha pa3Mep onpenesieTcs no popmysie
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T,,=-—3ar (3}

raoe T, — AONYCK Ha COOTBETCTEY NI pasMep 3arcoToBRHE; 1, — Jo-
myck Ha ofpafoThy Ha janHO0H onepanMH, HASHAYMEHHBIH Mo TabmEaigasa
IHOHOMHYeCKOH TOMHOCTH MeTOm0s o8paboT;

G) AOMVCHHE HA HEHOTOPHIE OMNepalHOHHBIE pPasMEphl OrpaHHTe-
HbI JOIVCHOM Ha 9epTeHHbIE pasMep, HAOPHMEeD, B JAaHHOM CIy-ac
Cy = Ay, T = A, C) = A — Ay ¥ T 4., MOSTOMY QOUGEHE COOMIOmaTHCA
HepaBeHeTBA TC; =2 TA,, TC, = TA,. TC, = TAg + TA, 1 T.a.

3. Haumaaa c nocnegHel onepandy BEMOHpasTCA TaKaa pasMepHan
LENh, B HOTOPVID BXOOHT TOABRD O0HO HEHIBE CTHOE — O PallHOHHEIH
passep.

3amMpIKaroliee 3B€HO JAHHOH pa3MEepHOW IIEMU 3aHOCHTCS B cxeMy OOpabOTKH. 3ambikaowumu 36eHbAMU
Moz2ym Oblmb MONLKO U3BECHHble NAPAMempbl — YePMmedCHble pasmepsbl U eenuyunvl npunyckog. Ecmm
3aMBIKAIONIAN pa3Mep HE PaBeH CyMME COCTABJLIIONINX 3BEHBECB pa3MEpHOH IIeTH, TO HEOOXOoAWMO JOO
YMEHBIINTh JOIYCKH Ha COCTaBIIIONIME 3BEHBbS, JMOO H3MEHUTH CXeMy O0pabOTKH MOCPEeICTBOM
KOPPEKTUPOBKH MapHIpyTa 00pabOTKH.

3. [IpocTaBuB OOMyCKHM Ha OIEpAIMOHHBIE pa3sMepsl W MPOBEPHB HUX, ONPEICISIOT IOIYCKH Ha
KoJleOaHNe BEIMYMHBI TIPHUITYCKOB. MUHHMaNbHAs BEIMYMHA NPHUITyCKa ObUIAa OIpenesieHa paHee C
UCIIOJIb30BAHUEM PACUeTHO-aHAIMTHYECKOTO METO/a, & MAKCUMAIIBHBIA MPUITYCK ONpelessieTcs IOoIMyCKaMu
Ha OllepallMOHHBIN pa3Mep.

V. 3anonuenue sedomocmu paciema onepayuoHHbIX pasmepos.

HemnocpencTBeHHO pacdeT ONEepaloHHBIX pa3MEpOB BBIOJNHSETCS B BEJIOMOCTH pacdeTa ONepallliOHHBIX
pa3MepoB (Tab. 2) B ceqyroIeM MopsiIKe.

1. Onepayuonnvie  pasmepvbl  pacCMAmMpusaromcs 68 NOCIe008amMeNbHOCMY, — 00pamuol  x00y
TMEXHOI02UUECKO20 Npoyecca (8 pamKkax 0OHOU Onepayuu pasmepvl MO’CHO PACCMAMPUBANIL 8 NPOU3BOTbHOM
nopsoke). Ilpu stom B Tpadax 4 u 5 BEAOMOCTH YKa3bIBAIOT OOO3HAYEHHE OIEPAllMOHHOTO pa3Mepa H
MPUHSATHIA HA HETO JOIYCK.

2. B rpady 6 BHOCAT ypaBHEHHE pa3MEpHOM Lenu, COCTaBIEHHOE JUIS paccMaTpUBaeMOro
OTIEPaIHOHHOTO pa3Mepa Ha OCHOBaHMU rpada pasMepHBIX Henel (cMm. puc. 4). s ypaBHeHUs BEIOMpaeTcs
pa3MepHas Ielb ¢ 3aMBIKAIOIIMM 3BEHOM, YKa3aHHBIM B cxeme o0paboTku (cm. puc. 1). [Ipu cocraBieHun
YpaBHEHUH MOXKHO PYKOBOJCTBOBATHCS CIEAYIOIINM IIPABUIOM: Mpu 00X00e KOHMypa pasmepHOU yenu
HAanpagneHuu Cmpenky 3amMbIKarue2o 36eHd 6ce 8xo0sauue 8 3Mom KOHmyp peopa 6epymcs co c80UM 3HAKOM,
ecnu Hanpaegienue 06xo0a cosnaodaem ¢ HAnNPAGIeHUeM Ux Cmpenox, U ¢ NPOMuGONONIONCHLIM 3HAKOM — 8
NPOMUBHOM CLyHae.

3. B rpade 1 3ammchiBaroT 0003HaYCHHE 3aMBIKAIOMIETO 3BeHA (MPHITYCKA MM YEPTEIKHOTO pa3Mepa)
pasMepHoO#l 1ieny, B rpade 2 — BEIUYMHY 3aMBIKAIOIIETO 3BEHA C JIOMYCKOM, PaBHBIM CyMME JIOMYCKOB
COCTaBJISIIOIIUX 3BEHBEB.

4. Ha ocHOBaHMM ypaBHEHHUsSI pa3MEpHON Ilenmu U3 Tpadsl 6 OMNPENeNsIOT pPacUeTHBIE IpecibHbIC
BEJIMYMHBI OTIEPAIIHOHHOTO pa3Mepa U 3aHOCAT UX B rpady 7.
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Hume npegcrannen pacdeT NpefelbHEX 3HAYEHHH AHYX ONepai-
OHHEX Pa3MEPOS TH PaccMaTPHBAEMOrD IPHMEpRE.
Co=A4A;,
c

2min = Agmin

AEI:I'[HI= sz=20,ﬂ MM A’ﬁ.'lTl.lII:Czlﬂm: 19,9 5‘5 MM.

C

Zmax

A

G

Za = ﬂ?‘ﬂﬁ-
z:!mu=A?ru:l_AEmJn= zan:un=A?r|:|I:|1_‘qﬁrunl s
Armn=Zma* Asmm- Arnn=Z 3mm+ Asma »

A =0,19+19,955=20,145 sa; A, =0,1+20,0=20,1 mm.

Credyem ofpamums aHUMOHLE HA HeofoMOCTE PeLEHLLA YPOaH &
HLLA PO3MEPHOT LEML OMHCCUMETEHD 30MBIKAIILE20 33eHa neped onpede-
JMEHLLEM POCYEMHBI 3HOYEHLU HEL3GECMH020 ONEPIYUOHHO20 POIMEPT.

5. IMpunaTsii onepanHoHHEN pasMep JOMHEH HMeTh CTAHJAPTHOE
TEXHOMOMHYECKOE OKOHYAHHE 1A BOSMOMHOCTH NPHMEHEHHS CTaH-
AAPTHOTD H3MEPHTEABHOID H PEmYMErc HHcTpyMenTa. Eoin mHoM#-
HATBHOE JHAYEHHE ONEPalHOHHOID PasMEpa HMeeT HeCTAHJapTHOE
OKOHYAHHE, TO BHIWIHAETCA ero HOPPeKTHPOBKA Ao GnHmaiimero
CTAHAAPTHOrD 3HAYeHHA (Tafm. 3).

Koppexmupoaca npouzgodumes anpozo 30 cUam 3aMBIKAOWLLE20 386
Ha paIMEPHOL 1jent.

Koppexmupoaka apinoaHAemo MOUIBKO § QROPoHY YeeT YeHILA npu-
TyCckd, SO 3AMBIKANLLY 28 38EH0 — MPUITYOE, WIL e 8 NPeden oy Pa3HL-
Ubl PAIMEPOE U3 2padisl 7 ec00MOCTILL, eCTU 3AMBIKANALCE 38EH0 — YEp-
MEWHBIL PAOIMEp.

Bemuunna KOPPEKTHPOBKH NPHITYCHA VHASEIBASTCA CO JHAKOM B Ipa-
e 10, a npHHATHH onepalMoHHEE pasmep — B rpade 11. Tlocne sTo-
ro NPOHIBOAHTCH KOPPEKTHPOBHAD NPHIVCEA, H NOIVIEHHLE TaKHM
obpasoM HauOOMbBIIEE H HAHMEHEIIEE 3HAMEHHA YHAILBAKTCA B Ipa-
ax In 4.

Tak, B paccMaTpHBAEMOM NPHMEDE NOAVIHIH (CM. BRIIIE), 4TO
Ay = 20,145, Ay =201, T2, Ay = 20,145 5, nem. Orako, Kak
cueayeT W3 Tabn. 3, HOMHHAABHOES 3HAYEHHE PACCMATPHBAEMOrD pas-
mepa 20,145 MM He ABMASTCH CTAHJAPTHHEM. 3aMBKAKAIHM 3BEHOM

pasMepHOH IEMH B JaHHOM CIyYae ABARSTCA NPMIOYCE £, MOSTOMY
KOPPERTHPOBKY CIEIYET NPOBOAHTE B CTOPOHY ero yeenHvesnd. One-
PALHOHHEIN pa3Mep A; ABIAETCH VBeIHUHBAKMIIHM 3BEHOM paccMa-
TpHEAaEMOH pasMepHOl [ENH, MOTOMY KOPPEKTHPYEM €ro B CTOpO-
HY yBerHueHHsa Ao GmMsaiimero crangaptHoro sxHavenus 202 moa.
Takum oSpasoM, HOPPEKTHPOBHA ONEPAIMOHHOTO pPa3Mepa cocTa-
BT +0,055 My (rpada 10 segomocri), a npHHATOE ero 3HaTEHHE:
20.2_; nas vm (rpada 11 segomocti).

Jlns HOpPeKTHPOBKH MNPHNYCKA NOACTABIAEM NPHHATHE 3Ha9e-
HHA ONEPAlHOHHOID pasMepa B ypasHeHHe pasmepHoi yem. [Tomy-
M E e, =202 - 19 955=0245 sm, £, = 20,155 — 20,0=0,155 mm
(rpads 3 1 4 BegOMOCTH).
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EE 2 45

P , o

AROMY Ol Ha ONERAIEFOSEHBIF PRastees g
HE npemmecTE COcpamass

Hosoaseaasseali onepamacsmasdd passen
CEW = S T e e S

AROIyCE A OnSPSEHOsTHESRT passees
Ha Daamoar e Aol ciEcparEE

L e

Flosamaanssafl oy F

e

Prac. S. Cxenaa PR Croom  moTEyne o
mps cOPatoTie Hapy SO IR ELTPIrIecHo monepKErocTE (naaal

MarkcHsansHel mpHmy e Lo o

HomMunansHe npsimyck £y

MeHHMANEHEE TPy oK £

NN

HoMHEHATEHKEE onepaHosHET paisep
HA NPeTIIECTEYRE onepaEs

JIOIIyCE HE ONepalHOHHE passep
HA MpeIIeCTEVIoned anepamm

HouMsmanseaail onepalioHHedl paimep
HE BRIOTHAEMO Onepains

Joiryc Ha onepanHoHHEE passep _|
HE BREIIOTHAEMON OIepaHE

[]

2. Conep:xanue padoThl

Hcxoms w3 cimykeOHOTO Ha3zHaueHWs JAeTand (puc. 2) B U3AEIHH, K TIOCICTHEH NPEIBIBIIOTCS
npejacTaBieHnsie B Tabn. 1 TpebGoBanus mo tounoctu pasmepor (OD;, OD,, OD;, Od;) u mepoxoBaroctu
noBepxHocTelt A, b, B, I'. 3arotoBkodi s mDaHHOH JeTamu sBISAETCS OTIHMBKA (puc. 3), TOYHOCTB
COOTBETCTBYIOIIMX Pa3MEPOB U IIIEPOXOBATOCTh MOBEPXHOCTEH KOTOPOW MpeNCTaBicHa B Ta0OM. 2. YUUTHIBasI
JMaHHbie Ta0s. 1 ¥ 2 U OCHOBBIBAasCh Ha KODX(PQUIMEHTAX YTOUHCHUS, B HAMPABICHUH OT JETAIM K 3arOTOBKE
mo moBepxHOcTAM A, b, B, I', HeoOXomuMo Ha3HAUYNTH HAO0Op METOAOB OOpabOTKH, KOTOPHIE B CBOCH
COBOKYITHOCTH O0ecIedaT 3aJaHHOe KaueCTBO 00padOTaHHO! IIOBEPXHOCTH.
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BAHHE OIEPALUHH Scwn3 obpaboTin AnRAHHE
00. 3aroToRHTEARHEL ARO1Z5 KT
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6. BapianTs 3a0aHnii A6 CAMOCTOATEARHOH pafoTh

Homep PaaMepsl JETAAH «RAfd- 00 SEPTEHY, MM
papHan-
- I I, I o, Dy o,
! 50w 20 5 84 5 0 ey | 260, | 15 g0
2 25 011 20 pma B4 g 220 5 pes 60 g 215 5 pen
3 By 20_ppa3 84 7y EW o | @605 | F15qs
4 By 20 5 om B4 e E20 gpm | E60, | B15 g0
Ocowiwmine mafia. &
Homep PaaMepsl ZeTATH =BA0» [0 YEPTEEY, MM
BEPHEH-
Ta L I I b, oy oy
3 FLERN 20 o paa B4 n7a 20 gmy | @60z | F15 o
6 25 20 ;3 84 o7 E20 gy | B0 g | B1E g
7 85 g2 B0 g3 200 54 250 g ms &80 g, 240 o g
B 85 g1z 80 g pas 20 | @50gme | @80 | S0
9 85 g0 B0 g g 200 50 gy | D80 5,0 | B0 opee
10 85 0 800 pez 2001 5 E50 e | EB0 g | E40gs
11 85 g1 80 5 pas 200 g ¢5 250 _p e 280 g e 40 o nns
12 85 g0 80 g pes 200 ey | @20 gy | 6045 | 15
13 25 o B0 g pas 200 g g3 250 g p=n 280 g 1 240 o g
14 35 g nee 45 qpas 100 5 12350 _g pea 280 _g 16 240 o g
15 as 013 45 oo 100 046 230 nam Zi60 01 25 nar
16 35 o e 45 nps2 100 g7, E30 g 260 g 3¢ 25 o1
17 a5 p,13 45 oo 100 n7e 530 a3 60 01 225 1 1q
18 35 513 45 npa 100 g7 220 g 280 g1 240 o pme
19 35 onee 45 npa 100 g a5 30 g 260 g, 240 o g
20 25 nar 80 ;e 200 10 2530 o1 260 0= 240 o.08s
21 40 g ngy 50 g pas 130 g 55 Lo LA = 250 o pae
22 40513 500 a0 130 g5 | EM45 gpe | 55006 | ©5000m
23 40 0,084 50 5 pes 130 ner 2545 0 k5 01 &h0 0130
24 40 g ney 50 oo 130 g5 245 _nme &55 g, 250 o130
25 40 513 50 g gas 100 g a5 30 g 4 280 g 1 225 g1
26 40515 50 gpsz 130 55 | @50 ey | ©60 g0 | D40 e
77 a0,0; | SO | 1308 | @2000 | @804, | @400
25 40 544 50 o pes 130 g | E50 e | &G0, 2125 51,
9 35 o nee 45 o 130 g5 | €45 pme | 605, | 215 gpe
a0 35513 B0 o pag 200 ngy | E20 g | @60 | E15 e

. Coaep:xaHue caMOCTOSITEJILHOI padoThI

Ral,6
d,

 Ra32 (/)

\

"~/ Rab63

Ra

N/ Ralé
L,

L

Puc. 8. OCKH3 AeTalu «Bal»

Jns netanu «Bam» (puc. 8) pa3padoTtaH 06a30BbIi MapIIPyTHBIN TEXHOJIOTHYECKUI Tpoliece, Mpe/CTaBICHHBIN

B TabIm. 5.

1.

B cootBercTBHEM ¢ BapuaHTOM 3amaHus (Taba. 6) BEINONHHUTH MOONEPAIMOHHEBIA pacder
BEJIMYMH MUHAMAJIBHBIX ONEPAIlIOHHBIX MPUITYCKOB. BeMMIrHBI MUHIMAITEHBIX TPHITYCKOB JTOJKHBI
OBITh pacCUMTAHBI IS KOKJI0H 00pabaThIBaeMOM MOBEPXHOCTH.
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3. Conep:xkaHue oT4yeTa

Ortuer JOJIDKCH OBITh BEIIIOJIHECH B COOTBETCTBHH C Tpe6OBaHI/ISIMI/I 1o O(bOpMJ'ICHI/IIO y‘~IC6HBIX pa60T n

COZIePXKAaTh:
. HanMeHOBaHKE PAabOTHI U €€ 11eIb;
. YepTex ASTAIM U MapLIPyTHBIH TEXHOJIOTHYECKH Iporiece ee 00-paboTKy;
. BCE pacyeTHbIE 3aBUCHMOCTH, IpadvKN ¥ TaOJINIIbI, CBSI3aHHBIE C PACYeTOM OIIEPAIIMOHHBIX Pa3MepoB
U NIPUITYCKOB Ha 00paboTKy;
. BBIBO/IBI O padoTe.

B mpouecce crmaum oTtuera CTYyHEHT [OJDKEH JAaTh OTBETHI HA 33/JaHHBIE MPEIOAaBaTelIeM BOIPOCHI IO
pe3yabTaraM padoThl U IPUBEACHHBIM B pa3l. 1 TEOPETUIESCKUM CBEACHUSIM.

4. KoHTpOJBLHBIE BONIPOCHI

1. UTo siBNIsIeTCS OCHOBHOM IIENTBIO pacyeTa TEXHOJIOTHIECKUX ONEPANMOHHBIX pa3MepoB?

2. [epeuncnuTe Hambosee pacHpoCcTpaHEHHBIE METOIBI PacueTa TEXHOJOTHYECKUX Pa3MEPHBIX IeTei.
VYxaxxkuTe HanOoee parroHANBHYI0 00JIACTh UX MPHMEHEHUS U HA30BUTE X IPEUMYIIECTBA U HEJOCTATKH.

3. C KaKo# LIeTbI0 BBHIMIOMHAETCS PacyeT MPUITYCKOB MPU pa3pabOoTKe TEXHOIOTHMYECKOTO Ipoliecca?

4, Uemy paBHa BeIMYMHA YAAJISEMOTO MIPUITYCKa IIPH CBEPJICHUH OTBEPCTHS?

5. [Ipu xakuX yCIOBHSIX MOTYT HE YUUTHIBATHCS OTIEIBHBIE COCTABILIIONINE (YKAKUTE KaKUe UMEHHO)

MUHHUMaJILHOTO NpHUItycka?

5. Cniucok JiuTeparypbl

1. I'OCT 16319 - 80. Llenn pasmepHbie. OCHOBHbIE NOJNOXKEHUS. TepMHUHBI, OOO3HAYEHHS WU
onpenenenns. M.: U3n-Bo crangaptos, 1980. 29 c.
2. Janbcknii A.M. CripaBoYHHK TE€XHOJIOTa-MamuHocTpoutess: B 2-x T. T. 1 /A. M. Jlanbckwid, A. T

CycnoB, A. T'. KocunoBa u ap.; mox pen. A.M. Jlamsckoro, A.I'. Kocumnosoii, P.K. MemepsikoBa, A.T.
CycnoBa. M.: Mammnoctpoenue, 2001. 912 c.

3. MapacunoB M.A. PyKkoBOACTBO MO pacyeTy ONepalloHHBIX pasMepoB / M.A. MapacHHOB.
Priounck, 1971 r. 60 c.
4, Psa6or A.H. ABTOMaTH3MpPOBaHHAS CTPYKTYPHO-TIApAMETPHUECKAst MOTU(PHUKAIINS TEXHOJIOTHIECKUX

MPOIIECCOB MEXAHNYECKOM 00pabOTKM JeTajieil MAIllUH C YYE€TOM TEXHOJOTMUYECKOM HacIeACTBEHHOCTH. J{ucc.
... Kaua. TexH. Hayk. Peiounck.: PCATA uwm. IT1.A. ConoBbesa, 2009. 169 c.

MPUNOKEHVE
Ipunoowcenue OCHOBHBIE ONpeeIeHUA TeOPUH Pa3MEPHBIX Henei

Pasmepnas yens — COBOKYIIHOCTh pa3MepoOB, HEMOCPESICTBEHHO YYACTBYIOIIUX B PEHICHHH ITOCTABICHHOMN
3a/1a4¥ U 00pa3yIoIIMX 3aMKHYTBIA KOHTYP.

Pa3mepsl, oOpasyronire pa3MepHyIO IeIb, Ha3BIBAIOT 36¢HbsAMY Pa3MEpHO# 1enu. OJHO 3BEHO B pa3MEpHOM
e 3aMbIKaroniee (MCX0HOE), & OCTATbHBIC — COCTABIIAIONIHE.

3amvikarowum (UcxoOuvim) 3BEHOM pa3MEPHOW IENMM HAa3bIBAIOT 3BEHO, MOMYYarolleecs MOCIETHUM HUIIH
MEPBBIM (MCXOAHBIM) TP €€ mocTpoeHuH [ 1]. 3ambikaromiee (MCXOAHOE) 3B€HO OTMEUAeTCs 3HAYKOM

0. Hanmpumep, 4p.

Cocmasnsiowum 3BEHOM pa3MEPHOH e Ha3bIBAIOT 3BEHO Pa3MEpHOU IenH, (GYHKIIMOHAIBLHO CBA3aHHOE C
3aMbIkaronM 3BeHoM [1]. CocTaBisromniye 3BeHbs, B 3aBUCUMOCTH OT MX BJIMSHHS Ha 3aMbIKaroIlee 3BCHO,
OBIBAIOT YBEJIMYHMBAIOIIMMHU WM YMEHBIIAIONMMHU. Yeeauuueaowjum 3BEHOM Ha3bIBACTCS 3BEHO, IPH
YBEJIHUCHUH KOTOPOTO 3aMBIKAIOIIEe 3BEHO YBEIMYMBACTCS. YMeHbuiarouum 3BEHOM HA3bIBACTCS 3BCHO, MPH
VYBEIMUYCHUH KOTOPOTO 3aMBIKAIOIIEE 3BEHO YMEHBIIIACTCS.

C menpio obecrieueHHs 3aJaHHON TOYHOCTH W3ACIHU WM JIeTajell BBITONHSIIOT PacdeT Pa3MEpHBIX IETeH.
IIpu pacyere pasMepHBIX ILEMEH CYOICCTBYIO IBE 3aJaud: HpsMas W oOparHas. [lpu pewenuu npsmoti
(npoekmHnotl) 3a0ayu, UCXOAs U3 JOIYCKa Ha 3aMbBIKAIOIEe 3BEHO, HA3HAYAIOT JOIMYCTUMbBIC OTKJIOHECHUS Ha
COCTaBJISIOIINE 3BEHBS. [Ipu pewienuu obpamuoil (npogepounoll) 3adaqu, 3Hast JOIMyCTUMBIC OTKIIOHCHUS HA
COCTABJISIOIINE 3BCHBS, HAXOAIT JOMYCK Ha 3aMBIKAIOIIEE 3BCHO.

B 3aBucuMOCTH OT XapakTepa pemIacMbIX 3agad pa3MepHBIC LEMH IMOAPa3IeisfioT Ha KOHCTPYKTOPCKHE,
TCXHOJIOT'MYCCKUE U UBMEPUTCIIbHBIC.
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Koncmpyxkmopckoii Ha3pIBalOT Pa3MEPHYIO IIEIb, ONPEACISIIONIYI0 PACCTOSHIE WM OTHOCHTEIFHBIN TOBOPOT
MTOBEPXHOCTEN UM OCel MOBEPXHOCTEN B U3/IETHH.

H3mepumenvHoli Ha3BIBAIOT Pa3MEPHYIO IETb, C MOMOIIBIO KOTOPOH OIpENessieTCs] 3HAaUeHHe H3MEepsEeMOro
pa3Mepa, pacCTOSHUS, OTHOCHTEIBHOIO IMOBOPOTa IOBEPXHOCTEH WM HMX OCEH H3roTaBIMBAEMOTO WM
W3TOTOBJIGHHOTO M3JIEINuSI.

Texnonocuueckoti HA3BIBAIOT PAa3MEpHYIO Ielb, OOECHEUYMBAIOIIYI0 TpeOyeMoe pAacCTOSHHE WU
OTHOCHUTEJBHBIA TIOBOPOT IMMOBEPXHOCTEH M3/IENHS B IIPOLIECCE €r0 H3TOTOBJICHNUS.

TexHomorn4eckne pasMepHBIe e BOZHUKAIOT B MpoIiecce COOPKH MAIlIHBI, e¢ COOPOYHBIX SOMHUI] U MPH
W3TOTOBJIGHUH JeTaneil. TexHojormueckue pasMepHble IeMH OTOOPaXKAIOT CBSI3HM MEXIY ONepalusiMu
(mepexoaaMu) TEXHOJIOTMYECKOro IMpolecca B MOTyUYEHUH TOTO WM MHOTO pa3Mepa, 0Opa3oBaHUM pa3Mepa
IIpY BBIITOJTHEHUH Oomnepanuy (Mepexoaa) WM pojib OTACTBHBIX 3TAloB ONEpaliiid B 00ECIICYCHUH TOYHOCTH
BBIIICPKUBAEMOTO pa3Mepa.

K mexnonoeuueckum pasmepHoim yensam nepgoco pooa (6uda) OTHOCAT pa3MEpHBIE LU, CBS3BIBAIOIINE BCE
3BEHbS TEXHOJIIOTUYECKON CUCTEMBI CTAHOK — MPUCIIOCOOIEHIE — MHCTPYMEHT — 3ar0TOBKA.

K mexnonoeuueckum yensam emopoz2o pooa (6uda) OTHOCATCS pa3MEpHBIE LIEMH, CBA3BIBAIOLINE OTAEIbHBIC
OTIepaliy, Iepexob! (LIeH IePBOro poaa). st Toro 9ToObI BELSIBUTE TEXHOJIOTHYECKYIO LIEIb BTOPOTO Poja,
HEOOXOMMO MPOAHAIN3UPOBATh BECh TEXHOJOTMYECKUH IMPOIECC M3TOTOBICHUS NETalH: OT ONEpaluy, Ha
KOTOPOW 3aKaHYMBAeTCs PELleHHE MMOCTAaBICHHOM 3aJayM, 0 Hayajla TEXHOJOTHMYECKOTro mpouecca. [laHHble
LIENH BKIIOYAIOT B ceOs pa3Mep oOpabaThiBaceMOM AeTaliy, BEIUUUHY NPUITYCKa, pa3Mep 3aroTOBKHU (pa3mep,
TOJTYYCHHBIN Ha NIPEbIAYIIeH omepauyd 00padOTKH JaHHOHW MTOBEPXHOCTH).

Jus obecriedeHus 3aqaHHON TOYHOCTH JeTaledl IPH MX M3TOTOBICHUH HEOOXOIUMO IS KaXKIOH OIIepaIim
paccuMTaTh TEXHOJIOTHUECKHE pa3Mephl, KOTOphIE HA3BIBAIOTCS  onepayuonHvimu. Jms  pacdera
OTIEPALMOHHBIX PA3MEPOB CIIYXkKAaT TEXHOJIOTHUECKHE IIETH BTOPOTO pojia (BUAA).

JINTEPATYPA:

1. NaGoparopubie n mpakTHUecKHe PaGOTHI O TEXHOJIOTHH MAIIHHOCTPOEHHS: yueb. mocobue / B.
®. besbs3prunbiil, B. B. Hemomunyes, A. H. Cemenos, u ap.; mox obmr. pen. B. @. be3bszpraaoro.

— M.: Mamunoctpoenue, 2013. — 600 c.: ui.
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