OHIeNbCCKUM TEXHOJIOTHYEeCKUl MHCTUTYT ((uimnait) ¢peaepaibHOro rocyAapCTBEHHOTO
OIOHKETHOTO 00Pa30BATEIBLHOTO YUPEHKICHHUS
BbICILIET0 00pa30BaHuUs
«CapaToBCcKnil TOCy1apCTBEHHBI TEXHUYECKNN YHUBEPCUTET MMEHHM | arapuna 10.A.»

Kadenpa «TexHOIOTHS MAaIIMHOCTPOCHUSD

BBIITYCKHAS KBAJIMOUKAIIMOHHASA PABOTA BAKAJIABPA

o Hampasiyienuto 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 0OecTieueHne
MaIlMHOCTPOUTEIbHBIX POU3BOJICTB)

DHurensc 2026



IEJIb Y 3ATAYM BBITIOJTHEHUSA BBIITY CKHOI
KBAJIMOUKAIIMOHHOU PABOTbI bAKAJTIABPA

Breimmycknas kBanmudukanuonHas pabota (manee - BKP) Brimomnsercs mocne
3aBeplICHHUs] OOY4YEeHMsI [0 BCEM IpeAMeTaM yuyeOHOro ImjaHa (B 8 ceMecTpe CTy-
JeHTaMu THEBHOU (Gopmbl 0OydeHus u B 10 cemecTpe cTyaeHTaMu 3a04HON (OPMBEI).
Ona uMeeT CBOeH IebI0 MOATOTOBUTh CTYJICHTOB K CAMOCTOSTEILHON pa3paboTke u
PELICHNIO TEXHOJIOTMUYECKUX MPOOJIEM MEXaHWYECKON 00pabOTKH M COOpKHU JeTajeit
MalIuH pa3IMyHOro (PYHKIIMOHAIIBHOIO Ha3HAYEHUsl, UCIOJb3Ysl 3HaHUS, IOJyYCHHbIE
MMHU 32 IPEIIIECTBYIOUINI epruoi 00yueHus: N0 €CTECTBEHHOHAYUYHBIM, CIIELUATbHBIM
U COLHMAIBHO-DKOHOMHYECKUM JIUCHUIUIMHAM. B XOoje IOCTMKEHMS 3TOM Leln
pEaroTCs CIEAYIOMME 3a1a4u:

- BBIAIBUTH 3HAHWS, YMEHUS W HaBBIKM CTYJICHTOB IO Pa3JIMYHBIM JIHCLHUILUIMHAM
y4eOHOTO IJ1aHa;

- O3HAaKOMHTb CTYJEHTOB C METOJMKOW BBINOJHEHHUS Pa3IUYHbIX YacTel
KBaJIM()UKALIMOHHOW pabOThl U MPUHUUIIAMHU PEIICHUs MPOU3BOJACTBEHHBIX 3a/ay Ha
0a3e NoJIyYeHHbIX UMH 3HAHUN;

- Ppa3BUThb Yy CTYJEHTOB HaBBIKH M YMEHHS CAMOCTOSITEIbHOW WMHKXEHEPHOU
NEATEIbHOCTH, UCIIOJIBb3YS JUTEPATYpHBIE, CIIPABOYHBIC, IATCHTHBIE W
PYKOBOJSIIME MaTepHaIbl JUIsl peIIEHUs] TPOU3BOACTBEHHBIX MTPOOJIEM.

K 3amwure pgomyckarorcs KBalnu(UKAIMOHHBIE paOOThl, MOAMMCAHHBIE
KOHCYJIbTAHTAMH, PYKOBOIMUTENEM padOThl U 3aBenyromuM kKadeapon «TexHomorus
MamHocTpoeHus». I[lpu ee 3ammre cTyaeHT aenaer naokinaa Ha 10-15 munyT,
KOTOPBIN CTPOUTCS IO CIAEAYIOIIEH cXeMe:

- TeMa KBaJu(UKAIIMOHHON pabOThl U €€ aKTyalbHOCTb;

- HCXOJHBIE JlaHHBIE K TPOEKTY U O0OOCHOBaHME IyTeH pelieHus 3a
Ja4M C YYETOM JIMTEPATYPHBIX TAHHBIX U MATEHTHBIX HUCCIEIOBAHUM:

- KpaTKO M3Jaraercs CoAEp>KaHWe BCEX pa3/ielioB  PACUETHO-TIOSICHUTEIbHOM
3alMCKU C BBIJACJICHUEM TEX PELICHHI, KOTOPbIE MPEIOKEHBI JINYHO CTYIAEHTOM, C
IIOKa30M WUIIOCTPATUBHBIX MAaTEpPUAIOB,  pPa3BEIIMBAEMbIX B  IOpPSAKE  HX

YIIOMHWHAHUA B OOKJIA/JC,



- BBIBOJIbI M MPAKTHUECKHE PEKOMEHAANNH (IO JIMYHOMY BKJIQAy CTYACHTA B KaXKIOM
pazzelie BhIMYCKHON KBaTU(DUKAIIMOHHONW PadOThI);
- SJKOHOMUYECKast 3PPEKTUBHOCTD MPEAJIOKEHHBIX B TPOCKTE PEIICHUN.

B noxnane He ciemyet moApoOHO paccKa3blBaTh O COAEPKAHUN U300PaKEHHOTO
Ha KaXIOM JHUCTe Marepuana. [J1aBHOe B JOKIane - JOHECTH [0 YJICHOB
TOCYJapCTBEHHOW aTTECTAIIHOHHONW KOMHCCHH OCHOBHOE €€ COJICp)KaHWE WU JIMYHBIA
BKJIAJ] CTyJICHTa B BBINIOJIHEHUE KaXI0ro paszzaerna. [lokazaTh MEHHOCTh MOTYyYEHHBIX
pEe3yNbTaTOB, YMEHHE aHaJM3upoBaTh M 0000IIaTh JIMTEpaTypHBIC JaHHBIC,
PE3YNbTAThl TATEHTHBIX MTOMCKOB, a TAKXKE IKCIIEPUMEHTATIbHBIC TAHHBIE U PE3YJIbTaThI
UCCIICIOBAaHWA, €CITU TpPH  BBHIMOJHCHUH KBaTU(PUKAIMOHHOW pabOTBl  OHHU

IMPOBOJNIINCE.

TEMA U 3AJAHUE HA BBIITYCKHYIO KBAIIM®UKAIIMOHHYIO
PABOTY BAKAJIABPA

TeMaTrka BBIMTYCKHBIX KBAIM(UKAIMOHHBIX PabOT OakaiaBpoB (hopMHpyeTcs
OOBIYHO Ha 0a3e KOHKPETHBIX MAIIMHOCTPOUTEIBHBIX MPEANPUITHH, T/I€ MPOXOMASIT
MPOU3BOJICTBEHHYIO MPAKTUKY CTYJAEHTHI JHEBHOM (hopMbl OOyUEeHHs] WM padOTaroT
CTYJI€HTHI 3204HOM (hOpMBI OOYUCHHS.

B kayecTBe 6a30BOr0 BapraHTa UCIOIB3YETCS TEXHOJIOTHS 00pabOTKH JeTallv U
OCHAIllEHUE mMpoliecca AEUCTBYIOMIEro Mpou3BoacTBa. OH HOMKEH OBITh JETAIHHO
MpPOAHAIU3UPOBAH CTYJEHTOM BO BpEMs IMPAKTUKHU, TMOCIE€ 4YEro HaMeyarTcs
MEpONpPUATHS 1O €ro COBEPIICHCTBOBAHMIO TPHU  BBITOJIHEHUH  BBIMYCKHOU
KBIM(PUKALIMOHHON pabOTHI.

OObeKTaMH  MPOEKTHUPOBAHUS  SBISAIOTCA ~ TEXHOJOTUYECKHE  IMPOLIECCHI
MEXaHUYEeCKON 00pabOTKM JeTanel pa3IuyHbIX MAIlMH CpEJHEH CIO0XHOCTH
OCHOBHOI'O INMPOU3BOACTBA MAalIMHOCTPOUTENIBHBIX MPEANPUATHN U TEXHOJOTUYECKUE
npoiecchl COOpKM MeXaHU3MOB.. MMM MOryT OBbITh pa3Hble MO KOHCTPYKIMU U
CIIy’K€OHOMY Ha3HAYEHUIO JIETaJld, HApUMeEp, Ballbl, OCH, BTYJIKH, TUCKH, 3yOUaTbie
KOJIeca, pblYard, KpOHIITEWHBI, Kopmyca u 1p. Jleramu, BBIOpaHHbIE B KauecTBE
OOBEKTOB JIJIsl BBITYCKHON KBAIM(PUKALMOHHON pabOThI, JOJKHBI OBITH JOCTATOYHO

TPYNOEMKHMH B M3rOTOBJIEHUU U cojaepxkarb 10-15 omepauuii wian mo3uiuil



MEXaHUYECKON 00pabOTKH, UMETh Pa3HOOOpPa3HbIE MOBEPXHOCTH M KOHCTPYKTHUBHBIC
AJIIEMEHTBI: OTBEPCTHS, IIMOHOYHBIE Ma3bl, HUIUII, Pe3bObl, 3yOba. K OonbIIMHCTBY
MOBEPXHOCTEH WIIA DJIIEMEHTOB JIETAIH JOJDKHBI MPEIBSIBISATHCS BHICOKHE TPEOOBAHUS
0 TOYHOCTA U IIEPOXOBATOCTH. I[IpoekTUpyemble TEXHOJOTHUYECKUE MPOIECCHI
cOOPKHU JOJKHBI COZIEPKaTh 5 — 6 onepanuii COOpKH.

Tema BBIMYCKHOW KBanM(UKAIIMOHHOW pPaboThl OakamaBpa (OpPMYIUPYETCS
OOBIYHO B CJIEAYIOIEM BU/IE:

-  «TexHosOrMYeCKHI TMPoLECC MeXaHM4YecKoii 00padoTKH JeTaau
(HauMeHOBaHUE U HOMEP)».

Nin:

- «TexHoJioru4eckuii mpouecc cOOPKU (HAMMEHOBaHHE U HOMepP COOPOYHOM
eIUHUIbI WA MEXaHU3MA)».

Tema BbITYCKHON KBaTM(UKAIIMOHHON pabOThl HAyYHO-UCCIIEI0BATEIHCKOTO
HarnpaBJIeHUs] (HOPMYJIHPYETCS PYKOBOJUTENIEM paOOThI M YTBEPKAACTCS HA 3aCEIaHUN
kadeapel. Bo3M0oXHBIN BapUAHT TaKOH TEMBI:

- «IloBbllIeHHE TPY30MOABEMHOCTH IIAPUKO-BUHTOBOI Nepeaadyu myTem

COBCPIICHCTBOBAHUA TEXHOJOIMIECCKOI'O Mpoiecca CﬁOpKI/I».

B 3amanum ykaspiBaeTCs Ha3BaHWE TEMbl, TOAOBas MpPOrpaMMa BbIIYyCKa
W3JIETUH, KOTOpBIE  MOJJIEKAT  W3TOTOBJIEHUIO, METOAMYECKAas  JIMTEparypa,
IpUMEHsSEeMas MPHU BBIMOJHEHUH pabOThl, KOHCYJIbTAaHThl MO OTAEIbHBIM pa3zesiaMm
KBAIM(PUKALMOHHON pabOoThl U CPOKMU ee 3aBepiieHus. OHO JOJKHO OBbITh MOAMUCAHO
pyKoBoauTeNeM paboThl, 3aBeAyromuM kapeapoil « TexHomorus MalmHOCTPOCHUS» U

CTYJICHTOM.

COILEPKXAHHUE, OB bEM U O®OPMJIEHHUE
BbBIITYCKHOU KBAJIMOUKALIUOHHOU PABOTHBI
BAKAJIABPA
BrinyckHas kBanu@ukalnroHHas padboTta O0akanaBpa MPEACTABISIETCS K 3alUTe
B BHJE PACUETHO-MOACHUTENIbHOM 3alUCKU C TPWIOKEHUSIMH B  BHUJIC
TEXHOJIOTUYECKONW JOKYMEHTAlMU, YEpTeXeH, JIEMOHCTPAUMOHHBIX IUIAKATOB,
AJIEKTPOHHBIX MPE3EHTAlUM, ONMCAHUS METOAMKH aBTOMATU3MPOBAHHOTO PELICHMS

Ha OBM pa3nuyHblX MPOEKTHBIX 3a7a4 MEXaHOOOpaOOTKM M pacredyaTok



IIOJIyYEHHBIX PE3YJIbTATOB.
PacuyeTHO-NOsSICHUTENbHAS 3allMCKA BKIIIOYAET B C€0sl CIENYIOIIME COCTABHbBIE

YacTH C yKa3aHHBIM OPUEHTUPOBOYHBIM 00BEMOM:

707015505317 001 1 (o A RPN Ic.
3aaHue Ha BBITYCKHYIO KBAIU(PUKALMOHHYIO padoTy ...... 1-2c.
AHHOTaUs (Ha pyCCKOM U HUHOCTPAHHOM SI3BIKAX) «..vveennnennn... 0,5¢
PeRCPAT .vvii e e lc
(0101 ()07 % ) £ 1/ (P 1-2 ¢
|33 11501 (<) &0 (< lc

PA3IEJI TEXHOJIOTHYECKOI'O IITPOEKTUPOBAHMUA

1. AHATU3 UCXOTHBIX JAHHBIX . ... evnneeeeeeereeeineeren ceneennnennanen.4-6 C.

2.Ananu3 6a30BOro (3aBOJICKOT0) TEXHOJIOTHYECKOTO Mpoliecca

1713 ROIN0):3) (913 156 ) (1 ;11 1 D 4-7 c.
3.ITaTCHTHBIC UCCHCMOBAHMS ......vveervvreereesivnesiensss veennnennseennean =5 C.
4.BpIOOp UCXOAHOM 3arOTOBKY U METO/IA €€ MOJIYYCHUS  ......... 2-3 c.

5.Pa3paboTka TEXHOJIOTUUECKOTO MapiIpyTa 00paboTku aeranu...4-7 c.

6. Pa3zpabotka onepanuonnoro TII o6paboTku neranw ..............10-12 c.
7. Pa3zpaboTka pac4eTHO-TEXHOJOTUYECKON KAPTHI ...'vv'rnvennne.n.. 3-5c.
8. I'padmueckast ONTUMHUZALUS PEKUMOB PE3AHUS «..vvnvennennnnnnn. 5-8c.

PA3/IEJI KOHCTPYUPOBAHUA

1. CTaHOYHOE MTPUCTIOCOOTCHHME ... ceervveervrerireesiieeseenneennneennannn..10-12 C.

PA3JIEJI 9KOHOMHNYECKOI'O OBOCHOBAHUA
MPUHSATHIX PEINEHUA

1. TeXHUKO-3KOHOMHYECKOE CPAaBHEHHE BAPUAHTOB MOJTYUYCHHUS

1500 €0 7115 ()7 HcT: ) W01 0) :) 4 % SURNN PRI = o X of
2. TexHMKO-?KOHOMHYECKOE CpaBHEHNE BAPHAHTOB
TEXHOJIOTHYECKOTO MPOLIECCA . vvvrarereeireesireesireess e eneeenneenneennsennd=8 C.

3. TeXHUKO-?KOHOMHYECKUM aHaInu3 peHTa6eHBHOCTI/I HCIIOJIB30BaHUA



CKOHCTPYHPOBAHHOI'O CPEJICTBA TEXHOJIOTHYECKOTO OCHAIIECHHUS. .. 5-8 C.

BaKITIOUCHUE et 1-2 ¢
CHUCOK UCTIOIB30BAHHOM JTUTEPATYPHB....vververiears veneeneenenennen 12 C.
WITOTO (6€3 TPUITIOKEHIMI) .vevvieeeeeieeee et eeeeieeieeeeaieeaeaans 70-100 c.
[IpunoxeHus:

- BenomocTh BbIyCKHOM KBaNU(pUKAMOHHON PaOOTHI.

- MapupyTHbIe KapThl TEXHOJIOTHYECKOTO IIpoLiecca.

- OnepanuoHHbIE KapThl TEXHOJIOTMYECKOTO MPOLECCAa C KApTaMU OINEpalMOHHBIX
JCKH30B.

- PaGouwnii ueprex neranu.

- PabGounii uepTex MCXOAHOU 3arOTOBKHU.

- YUepTex 00111ero Buga yCTAHOBOYHO-3aKMMHOTO MTPUCIIOCOOICHMS.

- Cnenudukanusi CTAaHOYHOTO MTPUCTIOCOOICHHS.

- CnpaBKa O IMaTCHTHBIX HUCCICAOBAHMAX.

TPEBOBAHUSA K O©®OPMJIEHUIO "l:'EKCTOBOﬁ YACTH BBIITYCKHOHN
KBAJIM®OUKALIMOHHOU PABOTbHI BAKAJIABPA

N3noxxenne Tekcta U oopmileHHEe pacueTHO-nosicHuTenbHOM 3anucku (PI13)
BBITIOJIHSIOT B COOTBETCTBUM C TPEOOBAaHUSMH HACTOAIIETO YYEOHOrO0 MOCOOUS.
Crpannnsl Tekcta PII3 m Bkmrouennsle B PII3 wmmmrocTparuu v TaOIUIBI JOJKHBI
cootBercTBOBaTh popmaty A4 no I'OCT 9327. [Jonyckaercs npuMeHeHue Gopmara
A3 nipu HamM4YUKU OOJBIIOTO KOJWYECTBA TAOJIUI U MIUTFOCTPAIIMK TaHHOTO (hopmara.

[TomIMHHUKU TEKCTOBBIX JOKYMEHTOB BBITOJHSIOT Ha OJTHOM CTOPOHE JIUCTa
oenoit Oymaru ¢opmara A4 yepe3 monaTopa UHTEpBaia (Keriab 14) ¢ nmpuMeHeHHeM
nevaTtaronmx u rpaduyeckux ycrpoicts BboiBoga OBM (I'OCT 2.004-88) u Ha
MarHUTHBIX HocuTesax naHHbIx (TOCT28388-89).

[TomyxupHbIH PpUPT HE MPUMEHSIETCS.

BrnuceiBaTh B TEKCTOBBIC JOKYMEHTBI, HW3TOTOBJICHHBIC MAITMHOITMCHBIM
criocoOoOM, OTJIeNIbHBIE CJIOBA, (hOPMYJIbI, YCIOBHBIE 3HAKH (PYKOIMCHBIM CIIOCOOOM),
a TaKXKe BBIMOJHATh WLIIOCTPAIMU CJIENYyeT YEePHBIMH UYCpPHWIAMH, MACTOW WIIH

TYIIbIO.



A0G3a11pl B TEKCTE HAUMHAIOTCSI OTCTYIIOM, PaBHBIM I11TH fipodenam (15—17 mm).

TexcT cnenyer neyararsb, cOOM0as CIEAYIOIINE pa3Mephl MOJIEH: IPABOE — HE
MeHee 10 MM, BepxHee 1 HHKHee — He MeHee 20 MM, JieBoe — He MeHee 30 mm.

Hymepanms crpanui] TEKCTa NOSICHUTEIBHOW 3alIMCKU U NTPUJIOKEHUM TOJDKHA
OBITh CKBO3HOMW: NMEPBOW CTpaHULEH SIBISIETCA TUTYJIbHBIA JINCT, HA HEM HOMEpP HE
craBuTcs. Ha mocnenyromux cTpaHuiax HOMEpP MPOCTaBISAIOT apaOCKUMU IU(ppaMu
BHU3Y JINCTA 1O UEHTPY WIpUPTOM 12 Kerneu.

Paspemaercs MCIOIB30BaTh KOMIBIOTEPHBIE BO3MOXKHOCTH aKLEHTHUPOBAHUS
BHUMaHUSl Ha OMPEJCIICHHBIX TEPMHHAX, (opMylax, MpUMEHss MWpU(THI pasHOU
TapHUTYPBL.

[Ipy 3amoJHEHMHM TEKCTOBOrO JOKYMEHTa HEOoOXOJAMMO  COOMIOAaTh
PaBHOMEPHYIO IUIOTHOCTb, KOHTPACTHOCTb M YETKOCTh H300pa)K€HUs MO BCEMY
JOKYMEHTY. B HeM 10JKHBI OBITh UETKHE, HEPACIUIBIBIIMECS JIUHUU, OYKBbI, LU (PHI

W 3HAKH.

OneyaTky, ONMCKM M T.I. JOIYCKAETCS MCHPABIATH IOJYUCTKOW WM
3aKpalMBaHUeM OOl KpacKoM MW HAaHECEHMEM Ha TOM K€ MECTE HCIPABIEHHOIO

TCKCTA.

[ToBpexxieHUsT JTMCTOB TEKCTOBBIX JIOKYMEHTOB, IOMapkd U CJeAbl HE
MOJTHOCTBIO YAAJIEHHOTO MIPEkKHEro TeKcTa (rpaduka) He TOMyCKAOTCA.

TekcT pacdueTHO-TIOSICHUTENIBHON 3alUCKHU TeYaTaeTcs MPU BKIIOUEHUN OIIIHH
«aBTOMATHYECKOTO TIEPEHOCa» CJIOB TEKCTAa W ONIMU «BbIpABHUBAHHWE TEKCTa TIO
IITUPUHEY.

OcHoOBHas 4acCTh TEKCTa JCIUTCS HA pa3aeiibl, MOApa3aeiibl (00beMOM HE MEHEe
JIBYX-TPEX CTPAHUIL) H, B ClTydae HEOOXOAMMOCTH, Ha ITyHKTHI.

Pa3nenbl, mompasmensl M MyHKTHI HyMepyloTcs apabckumu nmdpamu. Ilpu
9TOM HHQPHI, PA3JACICHHBIE TOYKAMH, O3HAYAIOT TMOCIEIOBATEIHHO TMOPSIAKOBBIMN
HOMEp paszenia, nojapasaena (B mpeaesiax Kakaoro pasieia) u MmyHKTa (B mpeaenax
Kaxaoro noapaszaena). Hanpumep: 3.1.4 - yeTBepThIil MyHKT NEPBOTO MOApa3aeia
TpeTbero pasnena. [locie HoMepa paszzmena, moapas3iena u MyHKTa, B KOHIE Ha3BaHUS
3aroJioBKa TOYKa He CTaBUTCS. BBelneHue W 3akiitoueHue (BBIBOJBI U MPAKTUUYECKHUE
PEKOMEHAAIMN) HE HyMEPYIOT.

Ka;mmﬁ pa3acia HAYUHAKT C HOBOU CTpaHHUIIbI. 3aroJioBoK MUIyT



HEIMOCPEJICTBEHHO BCJIEJl 32 HOMEPOM IIOCEPEIMHE CTPOKH, HE NOMYEPKHUBAIOT U
cJIoBa B HeM He mnepeHocsT. [locie 3arofoBka Ha CTpaHUIE AOHKHO OBITh HE MEHEee
JBYX CTPOK TEKCTa. 3arojoBOK MOJPa3JejOoB HAYMHAIOT ¢ a03alHOro OTCTYIA,
MpUYEM B KOHIIE 3ar0oJIOBKOB TOYKY HE CTaBST, a MEXKIY HUM M TEKCTOM JEJIal0T
npoOen B oHy Win Be cTpoku. Homep myHkTa HaunmHaeTcs ¢ ab3arma. TekcT myHKTa
HAaYMHAIOT HEMTOCPEICTBEHHO BCIIE 3@ €r0 3ar0JIOBKOM.

[Tepeuncnenust TpeOOBaHUM, YyKa3aHWUW, TMOJIOKEHUM W JPYTHE IOSICHEHUS
BBIICIISIIOT Je(DUCOM «-», MATbHEUIYIO JIeTaau3aluio 0003HavaoT Tak: 1); 2); wiu
a); 0).

Cnucok nutepaTypbl cHaOkaercst 3arojloBKOM «CHHCOK HCHOJIb30BAaHHOM
JUTEPATypbl» U BKIIOYAET TOJBKO T€ UCTOYHUKH, HA KOTOPBIE €CTh HyMEPOBAHHBIC
CCBUIKM B TEKCTe 3amucku. O4epeIHOCTh HMCTOYHUKOB JIOJDKHA COOTBETCTBOBATH
MOPSIAKY TOSIBJICHUS! CCBUJIOK Ha HUX B TEKCTE MOSICHUTEIBHON 3alMCKHU BBITYCKHOM
KBIM(PUKALIMOHHON paOOTBHI.

TuryabHbli JucT ohopmisieTcs Ha OJaHKaX, BbIIaBaEMBIX Kadeapoi.

3agaHme CONEpPXKUT €ro HOMEP M Ha3BaHUE BBINTYCKHON KBATM(DUKALMOHHON
paboOThI, UCXOAHBIC TAHHBIC JIJISl TPOCKTUPOBAHUS U CPOKHU BBITIOJTHEHUS paOOTHI.

Pedepar xpaTko OTpaskaeT CYIIHOCTh pa3pabOTKU MOCTABIEHHBIX B MPOEKTE
3a/lay U COJAEPNKUT KOJMWYECTBO CTPAHUL, WUIOCTpalUMid M TaOIMIl B PACUETHO-
MOSICHUTEJIbHOM 3amucke, o0beM Tpaduyeckoir wyactu (oOpazenr pedepara B
MPUJIOKEHUH «A» TaHHBIX METOJUYECKUX YKA3aHHIN).

Conep:xaHue yKa3blBAET TOYHOE HA3BaHUE PAa3JIeJIOB MW IOJPA3ACIIOB
PAcCUYETHO-TIOSICHUTENIbHON 3alUMCKU C WX HyMepalued W HOMEpPOM CTpaHUIlbl, C
KOTOpO# OHM HaunHatoTcs. He gomyckaercst kakoe-mubo CoOKpalieHUue Ha3BaHUM U UX
nepedpa3upoBka.

BBenenue KkpaTko O0OOCHOBBIBAET  aKTyaJbHOCTh W HEOOXOIUMOCTH

BBITIOJTHEHHUS JTaHHOW KBaJM(PUKAIIMOHHOM paboThl OakaiaBpa.

TPEBOBAHUS
K O®OPMJIEHUIO TPAONYECKOUN YACTHU BBIITYCKHOM
KBAJIM®UKAIIMOHHOMN PABOTHI BAKAJIABPA

['padmueckass 9acTh SABISAETCS OJHOHW W3 COCTABJISIIONIUX  BBITYCKHOM



KBAJIM()UKAIIMOHHOW pabOThl U BKIIOYAET B CeOs CIEAYIOUINE BHJbI MaTEpHUAaJIOB:
TEXHOJIOTUYECKYI0 JTOKYMEHTAILINIO, KOHCTPYKTOPCKYIO JTOKYMEHTAIMIO (YepTekH
U3JIeNuid, COOPOUHBIX €IUHUI], HJIEKTPUYECKHE, THAPABINYECKUE, THEBMATHUECKHE

CXEMbI U ICMOHCTPALIMOHHBIC HJIaKaTBI).
1 Texnomoruueckas AOKYMCHTAaIIUA

TexHonmornueckas JOKyMCHTalus B COCTABC rpa(bnquKOﬁ HaCTH BBIITOJIHACTCA

u opopmisiercsa B coorBercTBun ¢ 'OCT 3.1102 - 81, 14.201- 83, 14.322.-83.

2 KoHCcTpyKTOpCKasi JOKyMEHTAIUs

KOHCTpYKTOpPCKYIO TOKYMEHTAIMIO B COCTaBe rpauecKoi YacTy BBIITYCKHOM
paboThI BBHITIOJIHSIOT U 0O(OPMIISIIOT B COOTBETCTBHUHU C TpaBuiaMu «EAuHONM crucTembl

koHcTpykTOpckoi gokymentaum» ('OCT 2.001 - 93 u gp.).

PA3JIEJI TEXHOJIOTHYECKOT'O IPOEKTUPOBAHUA

1 AHaJu3 MCXOAHBIX JAHHBIX JJI51 pa3pa00TKU TEXHOJI0THYECKOro mpouecca

B nanHom paznene paccMarpuBaeTcs CIy:KeOHOE Ha3HAYEHUE U KOHCTPYKIIUS
nerand  (0OBEKT MPOM3BOJACTBA), TEXHOJOTUYHOCTH KOHCTPYKIIMU  JIE€Talu,
ONPEAEACTCS THUIl NPOU3BOACTBA, BBINOJHACTCS KOHCTPYKTOPCKUM KOHTPOJIb

pabouero yepTexa JeTalu.

1.1 CayxeOHoe HAa3HAYEHHE U KOHCTPYKUMS AT

[IpuBoAMTCS KpaTKOE OMUCAHMUE CIIY>KEOHOTO Ha3HAYCHUS W3ACIUS U JETaNH,
BXOJSIIEH B ATO HW3JEJIHE, YCIOBUS WX Pa0OThl U KOHCTPYKTHBHBIE OCOOCHHOCTH.
AHaNM3UPYIOTCA TEXHUYECKHUE TPeOOBaHUS, IPEAbSIBIIsIEMbIC K eTanu. M3 onucanus
HA3HAYCHUS UM KOHCTPYKUHUM JETAIM YCTAHABIMBAIOTCA OCHOBHBIE MOBEPXHOCTU U
pa3Mephl, OKa3blBalOIME€ HAWOOJIbIIEE BIUSHUE HA BBIMNOJHEHHE JCTaJIbIO
CIIy’)K€OHOTO  Ha3HA4YeHHWsS. AHanmM3 JeTald TPOU3BOAMTCS 1O BCEM €€
oOpabaThIBaéMbIM IOBEPXHOCTSAM C PACCMOTPEHHEM TOYHOCTH MOJy4aeMbIX
pa3MEpOB U IIEPOXOBATOCTH MOBEPXHOCTEW, MX B3aMMHOIO IMOJOXKEHHUS. DTO HAET

BO3MOXXHOCTh ~ BBIOMpATh  ONTHMAaJbHbIE METOJbI O0OpabOOTKM  KaXIOW U3



PaCCMOTPEHHBIX MOBEPXHOCTEH 00padaThIBAEMOI 1eTaH.

Ecnu HazHayeHue naeTanum HEU3BECTHO, CJEAYyEeT ONHCAaTh HAa3HAYCHHE ee
MOBEpPXHOCTEH. PaccMarpuBas MOBEPXHOCTH J€Taldd, HEOOXOIMMO MPUCBAUBATH
KQKJI0M U3 HUX OyKBEHHbIE 0003HAYEHUS, HAIPUMED: IUIOCKOCTh A, Topen b. Otu xe
0003HauYEHUsI JIOJDKHBI OBITh HAHECEHbl Ha COOTBETCTBYIOIIME IOBEPXHOCTH B
YepTexKe.

B osToM e pa3nene NpuUBOISATCA TakKe JaHHBIE O MaTepuale JAeTallu:
XUMUYECKUN COCTaB, MEXaHMYECKUE U JAPYyTrHe CBOMCTBA, KOTOPbIE pa3MEIIaroTCs B
OTIENBHBIX TabymIax (Tadmmma 1).
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Kpome »3t1Oro, ciemyer naTe 3aKJIFOUEHUE OTHOCUTEIBHO IPaBHIBHOCTU
BbIOOpa Marepuasia IS JAHHBIX YCJIOBUM palOOThl JeTand B U3JEIUH,

H€H€C006p33HOCTI/I €TI0 3aMCHBI APYI'UMHU MapKaMH MaTCpuajia 1 KaAKHMH UMCHHO.

1.2 AHaIu3 TEXHOJIOTHYHOCTH KOHCTPYKIUH J1eTaJIn

[lenbro aHanm3a SBJISETCS BBIABICHUE HEAOCTATKOB KOHCTPYKIIMU JETAIHU IO
CBEJICHUSM, COJCPXKAIMMCS B YEPTEXKE M TEXHUUYECKUX TPEeOOBAHUSAX, a TaKXKe
BO3MOYKHOE YJIyUYIIIEHUE TEXHOJOTHYHOCTH pacCCMAaTPUBAEMOI KOHCTPYKIIUHU.

[Tpu TexHOIOTHUECKOM KOHTPOJIE YepTeka oOpaliaeTcs BHUMAaHUE Ha HAJIUUKe
Bcel wuHpoOpManMU, HEOOXOTUMOW ISl M3TOTOBJICHUS JECTAIM: HEOOXOJAUMBIC
MPOEKIIMM, pa3pe3bl U CEUCHUS, HAIUYHUE BCEX pPa3MEpPOB C JOMYCKaEMbIMU
OTKJIOHEHUSIMH, Tpedyemas IIepoXOBaTOCTh 00padaThIBA€MbIX ITOBEPXHOCTEH,
JOTTYCKaeMbI€ OTKJIOHEHUS OT TPABWIBHBIX T€OMETPUYECKUX (OpPM U B3aUMHOTO
pPACIIOJIOKEHUSI  TIOBEPXHOCTEH, MaTepuana JeTalld, XapakTep TePMHYECKOU
00paboTKH, Macca JAeTau U JIp.

AHalM3  TEXHOJOTMYHOCTH KOHCTPYKIIMM  CBOAUTCS K  BO3MOXKHOMY
YMEHBIIICHUIO  TPYJOEMKOCTH M METAUIOEMKOCTH,  OOpabOTKHM  JeTalu
BBICOKOIIPOU3BOAUTEIHLHBIMU METOJAMH.

MGpOHpI/IHTI/IH [0 yJIy4HICHHIO TCXHOJIOTMYHOCTH KOHCTPYKIOHUH HOOJI’KHBI



0o0ecneunTh CHIKEHHE CeO0ECTOMMOCTH W3TOTOBJICHHS JAETadd NpHU 33JaHHOM
CIIy’K€OHOM Ha3HAYECHHH.

KauecTBeHHast OlIEHKa TEXHOJOTUYHOCTH KOHCTPYKIUU MPOU3BOIAUTCS C
y4eTOM MaTepuana JeTal, ero oO0pabaThiBa€MOCTH, CTOMMOCTH, PAlMOHAIBHOCTH
reoMeTpuyeckux ¢GopMm JeTaid U TpeOOBaHMM K KaueCTBYy €€ TMOBEPXHOCTH,
IPAaBUJIBHOCTH TPOCTAHOBKH pa3MepoB, TPEOYEeMBIX JOIMYCKOB, BO3MOXKHOCTHU
PalMOHANBHOTO CIIOco0a MOIyYeHUS 3arOTOBKHU.

[Ipy KONMMYECTBEHHON OIICHKE IOKa3aTele TEXHOJIOTMYHOCTH MOTYT
paccMaTpuBaThCA: KOI(PGUIIMEHT HWCIOIB30BaHUS MaTepuana; KodDPHUImeHT
TOYHOCTH  00palbOTKH; KOIPGUIMEHT yHUDHUKAIMK  KOHCTPYKIIMH  JETaju;
KOA(POUIIMEHT  MIEPOXOBATOCTH  TOBEPXHOCTEW; YpOBEHb  TEXHOJOTMYHOCTHU
KOHCTPYKIIMHU IO TEXHOJIOTHYECKON ce0eCTOMMOCTH.

[Ipy aHanM3e UCHOJB3YIOTCS PEKOMEHJAMU MO  TEXHOJOTUYHOCTH
KOHCTPYKIIUH, PUBEICHHBIC B CIIPABOYHOM uTepaType [1-4].

Bce BO3MOXHBIE MpPENJIOKEHUS MO YIYYILIECHUIO T[OKa3aTelleldl TEeXHOJIO-

TUYHOCTHU U YJIYYIIEHUIO KOHCTPYKLIMH MPUBOASATCS B MOSICHUTENBHOM 3aUCKE.
1.3 Onpenesienne THNA TPOU3BOACTBA

Tak kak B 3a7aHUM Ha KBaTU(UKAIIMOHHYIO pPAOOTy periaMeHTHUPYeTCs
TOJIOBOM 00BEM BBITTyCKa KOHKPETHOW ACTANIA, TO MCXOAS M3 JAHHOTO TOJIOKCHUS,
pa3paboTKa TEXHOJOTMUYECKOro TIpollecca MEXaHWYEeCKOM O0OpabOTKM JeTanu B
KBAUTM(PUKAIMOHHON paboTe TpeaycMaTpuBaeTCs B  YCIOBUSX  €IWHHUYHOTO,
MEJIKOCEpPUMHOTO WJIM CEPUMHOTO MNPOU3BOACTBA. McXoas W3 3alaHHBIX THUIIOB
MPOU3BOJICTBA, ompenensiercs KodhOUIMEHT 3akperuieHus omnepanuid. [lopsmok

pacuera ko3¢ duireHTa 3aKperyieHus onepanui NpuBoAUTCS B padoTax [3, 4].
2 AHajiu3 6a30BOr0 TEXHOJIOTHYECKOT0 MPOIecca U3rOTOBJIEHUS AeTaTH

AHanu3 cyuiecTBymomero (6a3oBoro) BapHaHTa TEXHOJIOTHYECKOTO Ipolecca
MPOBOJUTCA C TOYKM 3peHUsi oOOecrneueHus 3aJaHHOTO0 KayecTBa JeTaid M
IpOM3BOAUTENbHOCTH 00paboTku. IlpoBeneHue aHanu3a SBISETCS OCHOBOM st
BBIIBJKEHUS NPEUIOKEHHUM 110 €T0 YJIyUIIEHUIO U MOJEPHU3ALINH.

ConepxaHue W CTENEHb YriayOJEHHOCTH OOpabOTKM aHaliv3a 3aBUCAT OT



pa3INuYHBIX (PAKTOPOB: KOHCTPYKLMU JETalIH, MPUMEHSEMbBIX METOAO0B 00paboTKH,
peaibHBIX MPOU3BOACTBEHHBIX YcCiIoBUM. B o0miem ciywyae adHanu3 06a30BOro
BapHaHTa TEXHOJOTUYECKOTO Mpollecca JOHKEH BKIIOYATh CIEAYIOUINE OCHOBHBIC
BOTPOCHI:

a) pallMOHAIBHOCTh METO/A MOJYyUYEHHUS 3aTOTOBKH JIJIs1 JAHHOTO MPO3BO/ICTBA;

0) COOTBETCTBME pEaTbHOM 3aroTOBKM YEpPTEKY B OTHOUICHHUH (PAKTUYECKHUX
MPUITYCKOB Ha 0OpaOOTKY U BBIMIOJHEHUSI TEXHUYECKUX TPEOOBAHUM;

B) TMPaBWIBHOCT, BBIOOpPa YEPHOBBIX M  UYHUCTOBBIX 0a3, coOJoaeHUE
NPUHIMIA €IUHCTBA 0a3;

I) TMPaBWIBHOCTh  YCTAHOBKM  TOCJEAOBATEIbHOCTH  Olepanuid  mpolecca
TUTsE 0O€ecTieYeH sl 3aIaHHON TOYHOCTH Pa3MEpOB JICTaIIH;

71) COOTBETCTBHE MAapaMETPOB MPUMEHSIEMOr0 000PYAOBaHUS TPEOOBAHUIM JaHHOU
oreparuy;

€) COOTBETCTBUE PEKUMOB PE3aHUs IPOTPECCUBHBIM;

’)  CTENeHb  OCHAILlEHHOCTH  omepaluu  (CTaHOYHbIE  MPHUCIOCOOJIEHMUS,
peXylMe M BCIOMOIAaTeJIbHbIE  HMHCTPYMEHTBI, CpPEICTBA  TEXHUYECKOTO
KOHTPOJIs);

3) TNpPUMEHEHHE  BBICOKONPOU3BOJAUTENBHOIO  PEXYLIETO0  HMHCTPYMEHTa U
HOBBIX MapOK MaTepHuaia ero pexxyiiei 4acTu;

n) Opak npu oOpaboTKe M MPUUYMHBI €ro BOSHUKHOBEHUs. He momyckaercs: 3aMeHATh
aHaJl3 TEXHOJOTUYECKOTro IMpoIiecca TOJBKO €ro OMMCAHUEM WJIM MepenuCchbIBAHUEM

CBEJICHUI U3 TEXHOJIOTUYECKUX KapT.
3 [IaTeHTHBIE HCCIET0BAHUSA
[TarenTHbIe uccnenoBanus mpooaarcs B coorBercTBuu ¢ [OCT 15011-96.
4 Bb10Op UCXOHOM 3arO0TOBKM U METO/1A €€ MOJIyYeHusl

Ha BbIOOp MeTOna ToJIydeHHs] 3aroTOBKHM OKAa3bIBAIOT BIIUSHUE: MaTepHual
JeTaiyd; €€ Ha3HAaueHWe U TeXHUYECKHe TpeOOBaHUS Ha M3TOTOBJICHUE;
KOHCTPYKTHUBHBIE pa3Mepbl U (OPMBI TMOBEPXHOCTEH JAeTalv; OOBEM BBIMYCKa
JICTaneH.

[Ipu BhIMOTHEHUU KBaNU(UKAIMOHHOW PAOOThl MPUBOAUTCS KPATKUN aHAIIU3



CYIIIECTBYIOIIET0 METO/Ia MOJYYSHHS 3arOTOBKU Ha 3aBOjie. B aHanmm3e M0KHBI OBITH
OTPaKEeHbI: 5KOHOMHUYHOCTh METO/Ia B YCIOBHSIX 3aBOJa; TEXHOJIOTUYECKUH TPOIIECC
MOJIYYCHHS 3aTOTOBKH;, €r0 TOJIOKHUTEIIbHBIE W OTPUIIATEIhHBIE CTOPOHBI; KA4€CTBO
3arOTOBKH; MPUYNHBI Opaka M BO3MOKHOCTH €r0 ycTpaneHus. [IpuBoasTCs TaHHBIE O
ce0eCTOMMOCTH METOJla TOJIYYeHHUS 3aroTOBKM B YCJIOBHSIX 3aBOJd, €ro
TPYJOEMKOCTH,  TPOU3BOJUTEIBLHOCTH,  MAaTEpUATOEMKOCTH  (Ko3dduimeHT
UCTIOJIb30BaHUs MaTepuraa).

Ha ocHOBaHMM TpOW3BEICHHOTO aHaIW3a, HM3YYCHHS TEPEIOBBIX METOJIOB
MOJIYYCHHUS AHAJIOTUYHBIX 3arOTOBOK HAa JPYruX TMPEANpPUATHIX, a TakXKe
JUTEPATYypPHBIX JAHHBIX W TEXHUKO-DKOHOMHYECKOTO OOOCHOBAHHMS MOXET OBITH
MIPEIIOKEH ONTUMAIBHBIN IS JAHHBIX YCJIOBHHA MPOM3BOJCTBA METO TOTyUCHHUS
3arOTOBKH.

[Ipu pa3zpaboTKe TEXHOJOTUYECKOTO MPOIECCa METOJ IMOJYYCHHS 3arOTOBKH
MOXET TMPHHUMATHCS aHAJOTUYHBIM CYIIECTBYIONMIEMY METOAY Ha JaHHOM 3aBOjC,
MEHATHCSI 0€3 U3MEHEHUI B TEXHOJOTUYECKOM IPOIECCe MEXaHUYECKO 00paboTKu
WM MEHSATHCS C CYIICCTBEHHBIMH M3MEHEHHUSMHU HA PSAC ONEpArid MEXaHUIECCKOU
00paboTKH.

B mnepBoMm ciydae AOCTaTOYHO OTPAHUYUTHCS CCHUIKOM Ha CIPABOYHYIO
JUTEpATypy, TAC Ui JaHHBIX YCJIOBHM PEKOMEHJOBAaH JTOT BapHAaHT Kak
onTUMaJIbHBIN. Tak Kak CTOMMOCTBH 3arOTOBKH HE U3MEHSETCS, OHA HE YUYHUTHIBACTCS
MIPU OTIPEACIICHUH TEXHOJIOTHYECKOU ce0eCTOMMOCTH JIETaNIH.

Bo BTOpOM ciydae mpearnmodYTeHHue OTAACTCS 3aroTOBKE, XapaKTEePU3YIOIICHCS
Oonmee BBICOKUM  KOI(D@PHUIIMEHTOM HCMOJIB30BaHHMS MaTepHalia U  MEHbIIEH
CTOMMOCTBIO.

B nIByX paccMOTpEHHBIX Clydasx MOYKHO MPHUHATH OKOHYATEIBHOE PEIICHHEC
OTHOCUTEIHHO BHJAa 3aroTOBKH M pacCYUTaTh €€ CTOUMOCTh IO OIpPEICICHHUS
TEXHOJIOTUYECKOM ce0eCTOMMOCTH JeTald M BbIOOpa BapuaHTa IMpolecca ee
MEXaHHYECKON 00pabOTKH.

B Tperbem ciiywae Bompoc O I€71€COOOpPa3HOCTH OIPEACIICHHOTO BHJIA
3arOTOBKM MOXET OBITh pelieH JIMIIb TIOCIe pacyeTa TEeXHOJOTHYECKOM
ceOeCTOMMOCTH JIeTalu IO CpaBHUBaeMbIM BapuwaHTam. [IpeamoureHue otmaercs

3aroToOBKEC, KOTOpasd oOecrnieunBaeT MCHBIIYIO TCXHOJOTIMYCCKYIO ce0EeCTONMOCTD



JACTalIu. Ecan XKC COIIOCTaBHUMBIC BAapUAHTBI OKaXyTCA PaBHOIICHHBIMU,
MNpCAIOYTCHHUC OTHacTCA 3aroTOBKEC C Ooiee BBICOKHNM KOC—)(I)(I)I/Hll/IeHTOM
HCIIOJIb30BaHUs MaTCpualia.

BBI60p MCTOJZIa TIIOJYYCHHUS 3arOTOBKM M C€ro TCXHHUKO-3KOHOMHUYCCKOC

000CHOBaHME IPUBOAATCA B padoTax [3,4].

5 Pa3pa0oTka TeXHOJIOIrH4eCKOro MapmpyTa o0padoTKku

XapakTep TEXHOJIOTHYECKOro IIpollecca MEXaHW4YeCKod 0OpabOTKM B KBa-
TU(PUKAITMOHHON paboTe Ompe/IeAeTCsl THIIOM IIPOU3BOJICTBA K OCOOBIMHU YCIIOBHSAMU
MIPOCKTUPOBAHMUSI, YKa3aHHBIMH B 3aJJaHUH.

B xBanmudukanuonHoit pabore paszpabaTbiBaeTCs €IMHUYHBIA MapUIPyTHO-
ONEPALIMOHHBIN TEXHOJOTHYECKUM mpouecc. B 3TOM ciydyae Ha Bce Olepanuu
oopmisieTcss MoapoOHAs MapIIpyTHas KapTa, a IS OJHOW-IBYX OMEpaIlHid, IO
KOTOPBIM MTPOU3BOAUTCS] TEXHUKO-IKOHOMUYECKOE CPaBHEHNE BAPUAHTOB 00paOOTKH,
- OIEepaIMOHHBIC TEXHOJIOTHYECKUE KapThl M KapThl 3CKMU30B. B MapmpyTHOH KapTe
YKa3bIBae€TCs COJIEp)KaHUE Olepanuidi W TEepPexXoJ0B, BBIIEPKUBAEMBIEC pPa3MEPHI,
o0opy1oBaHUE U T.J.

Ha manHOM »JTame MpOW3BOIUTCS BBHIOOP TEXHOJOTHMYECKHX 0a3, METO/I0B
00pabOTKH TTOBEPXHOCTEH U yCTAaHOBJICHHE OOIIEH MOCIIeI0BaTEIbHOCTH 00paboTKH,
CPEIICTB TEXHOJIOTHYECKOTO OCHAIICHHSI; HA3HAUYECHNE U pacyeT MPHUITYCKOB, PEKUMOB
pezanus. Jlns oOoCHOBaHUS BBIOOpPA TEXHOJOTHYECKUX 0a3  BBITIONTHICTCS
aBTOMATU3UPOBAHHOE TOCTPOCHUE U PEIICHHE TEXHOJIOTHYECKUX Pa3MEPHBIX LeTeh

(cM. paznen «ABToOMaTH3AIMS MPOSKTUPOBAHUS ).

5.1 Bu16op TexHoJIOTHYEeCKHX 0a3

[Tpu BeIOOpE TEXHOJOTHUYECKHUX 0a3 CIICIyEeT YIUTHIBATH OCHOBHBIC TTPUHITUIIBI
0a3upoBaHUs - MPUHIIUIIBI €IMHCTBA M TIOCTOSHCTBA 0a3.

B mporecce Bbi6opa 6a3 1Ji1 4epHOBOH 00pa0OTKH MCXOMISIT U3 CIEIYIONIINX
TIOJIOKECHUM:
1) mpu oOpaboTke 3aroTOBOK, IOJYYEHHBIX JIMTREM U  IITaMIOBKOM,
HeoOpaOOTaHHBIE TMOBEPXHOCTH CJENyeT MPUHUMATh B KadecTBe 0a3 TOJBKO Ha

nepBoil omepauuu (Mpu  mocienyrouEeld o00paboTKe HCMONb30BAHUE HX HE



JIOIyCKaeTcsl);
2)y oJerajeil, HE TOABEPralOIIUXCS MOJHOW 00pabOTKe, TEXHOJIOTUYCCKH
MU 0azaMu ISl TIEPBOM OMNEpalyd PEKOMEHAYETCS MPUHUMATh TMOBEPXHOCTH,
KOTOpBIE BOOOIIE HE 00padaThIBAIOTCS;
3)B KayecTBE TEXHOJOTMYECKMX 0a3 cjelyeT MNPUHUMATh IMOBEPXHOCTH
JIOCTaTOYHBIX Pa3MEepPOB, UMEIOIIKUX 00Jiee BBICOKYIO TOYHOCTH Pa3MEPOB M MaJyIo
HIEPOXOBATOCTh (OHU HE JIOJDKHBI UMETh JIMTEHHBIX MPUOBLICH, JIUTHUKOB, JIMHUM
pazbeMa, OKaJIWHbI U JIPYTUX J1e()EeKTOB, YTO CIOCOOCTBYET MOBBIIICHUIO TOYHOCTH
0a3upoBaHUS).
4)ecnmu y 3aroTOBKM  00pabaThIBAIOTCS BCE  IOBEPXHOCTH, B  Ka4yeCTBE
TEXHOJOTHUECKUX 0a3 Ha TEepBOM OMepanuy CJleayeT MPUHUMATh MOBEPXHOCTU C
HAaUMCHBIIMMU  TIPUITYCKaMH, TEM CcaMbIM TIpH JaJbHEWIme oOpaboTke
UCKJTIOYaeTCsI BO3MO>KHOCTh TOSIBJICHUS HEe0OpabOTaHHBIX MecT
(4epHOTHI) HA ITUX MOBEPXHOCTSIX.

[Tpu BeIOOpE 6a3 AJI1 YUCTOBOM 0OPAOOTKM YUUTHIBACTCA CIAEAYIOIIEE:
1) HanOoJbIIas ~ TOYHOCTh  JOCTUTAETCS  NPU  YCIOBHM  HUCIIOJB30BaHUS
Ha BCEX OIEepalusIX MEXaHHYeCKOW 0OpabOTKHM: OJHMX M TEX XK€ KOMIUIEKTOB
0a3, T.e. Ipu COOIIOJCHUY TIPUHIIUIIA UX €IUHCTBA;
2) OCOOCHHO Ba@XHBIM TPH YHCTOBOM 00pabOTKe SBISIETCS  COOJIOJICHUE
OPUHIIAIIA COBMEIIEHUs 0a3, T.K. MPU O3TOM OKOHYATEIHHO BBIIEPKUBACTCA
3aJlaHHas ~ TOYHOCTh  JeTanu  (IPU  COBMENICHUH  TEXHOJOTHYECKOW |
U3MEPUTENHHOM 0a3 MOrpeIHOCTh Oa3upPOBaHUs paBHA HYJIIO);
3) 0a3pl Il OKOHYATENHbHONW O0OpaOOTKH JOJKHBI HMMETh BBICOKYIO TOYHOCTH
pa3MepoB M T€OMETPUUYECKON (HOPMBI, MaIyIO IIEPOXOBATOCTh MOBEPXHOCTU U HE
JOJKHBI 1eOPMUPOBATHCA TIOJ] ACHCTBHEM CHJI PE3aHHus, 3aKUMa U COOCTBEHHOTO
BECa 3arOTOBKHU.

B oOmeMm ciydae 3a 0a3pl NPUHUMAIOT MOBEPXHOCTH, OT KOTOPBIX 3a/laH
pa3Mep Ha yepTexe, OnpeAeaiomuil MoJoKeHNe 00padaThiBaeMOil 1eTau.

OrneHka TOYHOCTH Oa3UPOBAHMS MPHU BBHIMOTHEHUU KAXKIOW OMEpalid MOXKET
XapaKTepU30BaThCs ClEAyIOUMMU MoMeHTamHu. [lpu coOnrofeHun mnpuHIUIA
eIuHCTBa 0a3 B cCiy4yae BBIACPKMBAHUS 3aJaHHBIX pPa3MEpPOB MOTPEIIHOCTH

633Hp0BaHI/IH paBHaA HYJIIO, 4 aHAJIU3 TOYHOCTHU 6a?>I/IpOBaHI/I$I AJI pacCMaTpuBaCMbIX



pa3MepOB HA ITOM 3aKaHYMBAETCS.

[Ipy HecoBMEIIEHMH TEXHOJIOTMYECKOW M M3MEPUTEIbHOW 0a3 BBIABISIOTCS
pa3MEPHO-TEOMETPUYECKUE  CBA3M  MEXKIYy  HUMH  IIyTEM  ITOCTPOECHUS
TEXHOJIOTUYECKOW pPa3MEpHOM LeNH, W3 4Yucia 3BEHbEB KOTOPOW BBIOMpaeTCs
TEXHOJIOTHYECKUM pa3Mep, INOMIEKAIMK KOHTPOJIIO IPU BBINOJHEHUU JAaHHOU
00paboTKu. DTO MO3BOJISIET KOCBEHHO KOHTPOJIMPOBATH 3aJaHHBIA Ha dYEpTexKe
pa3Mep. PaccunrthiBaeTCsl JOMyCK BBIOPAHHOTIO TEXHOJOTHYECKOIO pa3Mepa IMyTeM
peuieHus pa3MepHOM Lenu. Eciau paccunMTaHHBIN JOIYCK BBIIEP)KATh HAa JTaHHOM
omepanuu  3aTPyAHUTEIBHO, TO  HW3BICKUBACTCA  BO3MOXKHOCTb  COKpAILICHUSA
HOTPEIHOCTA 0a3UPOBAHMUS 3a CUET YBEJIMUYEHHUS] TOYHOCTU OOPaOOTKHU TEX MM UHBIX
COCTABISIIOIIMX 3BEHBEB PA3MEPHOU LIETNH, T.€. MPOU3BOAUTCS NEPEPACUET JIOIIYCKOB
3BEHBEB.

PekoMenpanuu 1o BBIOOPY TEXHOJOTMYECKUX 0a3 U OLIEHKE TOYHOCTH
0a3upoBaHus IMpUBEICHBI B padoTax [4-6].

C yyeToM pacCMOTPEHHBIX TMOJOXKEHUH MPOU3ZBOAUTCS BBIOOP TEXHO-

JIOTHYCCKOTIO IIponecca.

5.2 Bbi6op MeT010B 00paboTKH

Beibop Meroma o00paOOTKM 3aBUCUT OT KOH(PUIypallMu [€Taiu, ee
KOHCTPYKTHUBHBIX Pa3MepoOB, TOYHOCTH M KauecTBa 00pabaThIBAEMbIX TTOBEPXHOCTEM,
BHUJIA IPUHATON 3arOTOBKH.

Pemenue 3ama4 BpIOOpa METO/Ia MU KOHKPETHOTO BUJA 00pabOTKK obJieryaeTcs
IIPY UCTIOJIB30BAHUH CIPABOYHBIX TAOJIUIl SKOHOMUYECKONH TOUYHOCTH 00paboTku [2]
B KOTOPBIX COJIEpKATCsl CBENCHHUSI O TEXHOJOTMYECKHX BO3MOKHOCTAX 00pabOTKU
pe3aHreM pa3IMYHBIMU METOJaMH, TUIIOBbIE MapuIPyThl OOpaOOTKH pa3IUUYHBIX
noBepxHocTeli. C TOMOIIBI0O JTHX TaOJIUI] BBHIOMPAIOTCS OKOHYATENIBHBIA U
IpeBapUTENbHBIN METObl 00padOTKH, a TAKXKE YCTAHABIMBAIOTCS MPOMEKYTOUHBIE

MCTOBI.

5.3 TexHoJ0OrMYECKUIT MAapPIIPYT 00pabdoTKHU

Ha nannom stame paspabaTbiBaeTcss oOuMii miaaH oOpaOOTKH C yKa3zaHUEM



MOCJICIOBATEIPHOCTA, COCTaBa M COJEpKAHUS oOlepanuu. Pe3ynbTatsl pabOThI
oQopMIISIFOTCST B BHUJAE MApPUIPYTHOM KapThl TEXHOJOTHYECKOTO Ipoliecca
(ITpunoxenne «b» TaHHBIX METOAUYECKUX YKA3AHUI).

[TocenoBaTeNbHOCTh OIEpAlIMM HA3HAYAIOT MCXOAS W3 CIEIYIOIIUX OCHOBHBIX
TIOJIOKECHUM:

1)B mepByto odepeab o0paOaThIBAIOTCSA  IMMOBEPXHOCTH, KOTOpbIE  OyayT
SBJIATHCS] TEXHOJIOTMYECKUMHU 0a3aMHu JIJIsl TOCIEAYIOIIMX OTepalnii;

2) omepalui, Ha KOTOPbIX BO3MOXKHO TIOSIBIICHHE Opaka W3-3a BHYTpCH-
HUX 1e(PEKTOB 3ar0OTOBKH, HY)KHO BBITIOJHATH HA PAHHUX CTAIUSIX 00pabOTKH;

3) mepBeIMU  clieyeT 00pabaThiBaTh IMOBEPXHOCTH, HE TPEOYIOIIUE BBICOKON
TOYHOCTH;

4) oTBepCTHS ~ CBEpPJATCS B KOHIIE  TEXHOJOTHMYECKOro  Iporecca,  3a
UCKIIIOUCHHUEM TEX CIIy4aeB, KOTJIa OHU CIIyKaT 0a3amu;

5) 3akaHuMBaeTCs ~ MPOIECC  M3TOTOBICHHA  JeTanu  o0OpaboTKOW  ToW
MOBEPXHOCTH, KOTOpas JOJDKHA ObITh Hauboliee TOYHOM W UMEET OCHOBHOE
3HauUCHUE I OHKCIUTyatanuu nerand. Eciam ona Obiia oOpaboTaHa paHee, 10
BBITIOJTHCHUS JPYTHUX CMEKHBIX OTEpalyii, MOXET BO3HUKHYTh HEOOXOJMMOCTH B
ee TIOBTOPHOM 00padoTKe;

6) ectm  geTanb  HoOABEpraeTcs  TepMUYECKoW — oOpaboTke MO XOAy
TEXHOJIOTUYECKOr0 TMpoliecca, MexXaHuueckas oOpa0oTka pa3OuBaeTcs Ha JIBE
YacTH: 10 TEPMHUUECKOM 00pabOTKHU U TIOCIIE HEee;

7) TEXHUYECKHH KOHTPOJb HaMEYarT IOC]e TeX OIepanuid, TIe¢ BeposTHA
MOBBINICHHAs [0JiS Opaka, Tepell OTBETCTBEHHBIMH OIEpalusIMH, a Takke B
KOHIIe 00paOOTKH JIeTalu.

[Ipu paccMOTpeHMHM COJCp)KaHHUS ONEPAMKM YHUCIO W TIOCIEIOBATEIHLHOCTD
TEXHOJIOTUYECKUX TMEPEXO0J0B 3aBUCAT OT BUJA 3arOTOBKM U TOYHOCTHBIX
TpeOoBaHMiA K TrTOTOBOM Jeramu. COBMEIICHHE TICPEXOJO0B  OINPEACIISICTCS
KOHCTPYKITUEH JI€TaId, BO3MOKHOCTSIMU PACIIOJIOKEHUS PEXKYITUX HHCTPYMEHTOB Ha
CTaHKE M JKECTKOCTHhIO 3aroToBKW. [lepexonbl, MpW KOTOPHIX BBIIECPKUBAIOTCS
KECTKHUE TPEOOBaHUS MO TOYHOCTH M IIEPOXOBATOCTH MOBEPXHOCTH, BBIACISIOTCS B
OTJENIbHYIO OTIEpaIHIo.

PexoMeHmanmu 1mo BEIOOPY MOCIIEIOBATEIIBHOCTH 00pa0OTKH JJIsl 0OecTiedeHus



HKOHOMUYECKOM TOYHOCTH OOpabOTKH Ha METAJUIOPEKYIIUX CTaHKaX MPUBEACHHI B
pabote [6]. PaspaboTka wmapuipyTa MEXaHHMYECKOH O0O0pabOTKH CYIIECTBEHHO
oOneryaercs TMpH HUCIMOJb30BAHUM THIOBBIX TEXHOJOTHYECKUX MAapUIPyTOB
MEXaHUYECKON oO0paboTKHM merajell is pa3HBIX YCJIOBHE Tpou3BoiacTBa [7].
HanMeHoBaHue onepaiuu JI0KHO COOTBETCTBOBATh TPeOOBaHUAM KiaccH(puUKaTopa
TEXHOJOTHUECKUX OIEpaluii B MATMHOCTPOSHUH U MIPUOOpOCTpoeHHH [§].

Ecnu B cocTaB TEXHOJIOTUYECKOTO MPOIIEcca MEXaHUYECKOH 00pabOTKU BXOMST
ornepanuu 00paboTku Ha crtaHkax ¢ YIIY, To meTolnuka MpPOEKTUPOBAHUS TAKUX
oIeparvii mpuBeAcHa B padoTax [6, 9-12].

[Ipu pa3paboTke €IUHUYHOTO MAPHIPYTHOTO TEXHOJOTMYECKOro Ipoliecca
CCBUIKM Ha MHCTPYKIMHM TIO TEXHHKE OE30MacHOCTH MPHUBOIATCS B MapUIpyTHOU
KapTe Tepe] HauMEHOBAaHUEM OIepaluu B Trpade «HAaWMMEHOBAHHE U COJACp)KaHHE
omepanuu» wuiau B Tpade «oOo3HaueHHe JoKyMeHTa». CpeacTBa 3allluThl
paboTaIUX  JODKHBI  OBITh  yKa3aHbl B Ipade  «IpUCHOCOONEHHS H
BCIIOMOTATENbHbIM  MHCTpyMeHT». Ilpumepsl 3amojgHEHHs] MAapUIPYTHBIX U
OIEPAIIMOHHBIX KAapT TEXHOJIOTMYECKUX IPOLECCOB IMPUBEACHBI B IMPUIOKEHUSIX

Metoauyeckux ykazanuil (Ilpunoxxenus b u B).
5.4 BuiGop 000py10BaHMSI M TEXHOJIOTHYECKOI OCHACTKH

[Ipu TPOEKTUPOBAHWHM TEXHOJOTHYECKOTO MpoIlecca B 3aJaHHBIX YCIOBHIX
MIPOU3BOJICTBA, TJI€ OCHOBHBIMU SBJISIFOTCS CTAHKH YHUBEPCAIBHOTO TIPO(HIISL, BHIOOD
000py1I0BaHUSI CBOAUTCS K MOA0OpPY TUMA CTAaHKa MO pa3MepaMm ero padodeil 30HbI B
COOTBETCTBHUHM C pazMepamMu oOpabaThiBaeMOM JE€TaIH, C YY€TOM JOMYCTUMBIX YHCEN
000pOTOB (YaCTOTHI BpallleHHUs), MOAAYM M MOIIHOCTH I TPUHSITOTO METO]a
00paboTKH.

Jlns pacuera MOIIHOCTH, HEOOXOAUMOM 11 00paOOTKH, BRIOUpAETCS IMepexo,
B KOTOPOM OJIHOBPEMEHHO y4acTBYET HECKOJIBKO MHCTPYMEHTOB HJIM MPU 00padOTKe
OJTHIM HMHCTPYMEHTOM NPHMCHSIOTCS HawOOJbIIas Tojada, TTyOMHAa M CKOPOCTh
pe3aHus.

Ha BBpIOOp THHa cTaHKa B 3HAYUTEIBHOW CTETICHH OKA3bIBAIOT BIHUSHUE
TpeOyemasi TOYHOCTh pa3MepoB, (QOpPMBI JeTald U [IEPOXOBATOCTh €€

oOpabatpiBaeMbIx TOBepXHOCTEH. CTaHOK MOJDKEH OBITh HamboJee MPOCTHIM IS



TAHHOM omepanuu, 00eCleYnBaTh ONTHMAIIBHBIC PEKUMBI 0OpaOOTKH, 3aJaHHYIO
TOYHOCTh ONEpalii, 3aHUMaThb MEHBIIYI0 MPOU3BOACTBEHHYIO IUIOIIA/b, UMETh
MEHBIITYI0 CTOMMOCTb.

Cenenus o 000py1I0BaHUIO IPUBEICHBI B paboTax [3, 10, 13, 14].

[IpumeHsieMble CTaHOYHBIE MPUCIOCOOJICHUSI MOTYT OBITh YHUBEPCAIbHBIMHU,
CTaHJIAPTHBIMU M CIIeIUaTbHBIME [15 - 17].

Boibop pexymux HWHCTPYMEHTOB MIPOM3BOJUTCS MCXOAS U3  YCJIOBHM
00paboTKH ¢ YYETOM: BUJIa CTaHKa, METO1a 00pabOTKH, PEKUMOB M YCIOBUM pabOTHI;
MaTepuania oOpadaThIBAEMOM JeTaiu, €€ pa3MepoB W KOH(pHTrypamwu;, TpeOyemoun
TOYHOCTH OOpabOTKM W IIEPOXOBATOCTH TMOBEPXHOCTEH; THIIa MPOU3BOJACTBA U
3aJJaHHOTO 00BEMa BBHINyCKa JETallel; CTOMMOCTH WHCTPYMEHTA M 3aTpaT Ha €ro

AKCIUTYaTalMIO 10 COOTBETCTBYIOIIUM CTAaHAApPTaM M CIIpaBoYHOM nuteparype [13,18

- 28].



5.5 OnpenesieHHe NPOMEKYTOYHBIX MPUILYCKOB
U TEXHOJIOTUYECKHUX Pa3MePOB MeXaHO00padoTKH

[Ipu BbINONHEHUH KBAIM(PUKAIMOHHOW pabOThl HCMOJB3YETCS PacyeTHO-
AHAJTUTUYECKUN METOJ OIpPEICICHUS MEXKIEPEXOJHBIX Pa3MEPOB, MOJYYAEMbIX B
Ipoliecce MeXaHWYecKol oO0paboTKMU JeTanei, MPUIYCKOB M JIOMYCKOB Ha HUX.
PacueTHO-aHAMUTUYECKUA METOJ] YUYWUTHIBAET MHOTHE (aKTOphl, JEUCTBYIOIIKME B
npoiiecce 00pabOTKH, M BRITIONHSAETCS 110 hopMysiaM, MPUBEICHHBIM B paboTax [6, 29].

Pacuer mnpousBoauTCs OOBIYHO JUIsi OJHOTO JWAMETPAIBLHOTO M OJHOIO
JUHEHHOTO pa3MEpPOB, HMEIONIMX HaWOOJBIIYI0 TOYHOCTh. Pe3ynmbTaThl pacuera
MPEACTaBIAIOTCA B TabnuuHou popme [6]. 3aTeM BbIMOJIHAETCS Tpaduyeckas cxema
PacCIoI0KEHUSI HOMUHAIBHBIX MIPOMEKYTOUHBIX PA3MEPOB, UX MPUITYCKOB U JIOMTYCKOB.
[Tocne mpoBepKU MPaBUILHOCTH BBIMOJHEHHBIX PAacu€TOB MPOU3BOJUTCS CpPaBHEHUE
pa3MepoB 3aroTOBKH, MOJYYEHHBIX PACUETHO-AaHATUTUYECKHUM METOIOM, U Pa3MEpPOB
3arOTOBKM Ha JICHCTBYIOIIEM MPEANPUATUM, TIOCJIE€ YEro JelaeTcss BBIBOJ O
BO3MOXXHOCTH MEPEBOA 3aBOJICKOI 3ar0TOBKH B 00Jie€ BHICOKHUM KJIACC TOYHOCTH.

s pacdeTa MTMHEMHBIX TEXHOJIOTUUECKUX Pa3MepoB UcToab3yeTcsa nporpamma KOK7,
KOTOpasi aBTOMAaTHYECKH BBISBIISIET U PEHIAET TEXHOJOTHMYECKUE LEMH, YYUTHIBAET
MOTPENTHOCTh 0a3UpOBaHUSI, PACCUUTHIBACT MPUITYCKH MCXOS U3 3aJaHHOM TOYHOCTH

KOHEYHBIX Pa3MepoB JIeTalu (CM. paszien «ABTOMATH3AIMS IPOCKTUPOBAHHUS).

5.6 OnpenesieHue pe;KUMOB pe3aHUsI U HOPM BpeMeHHU

B xBanmudukannonHoit paboTe peKUMbI Pe3aHus OMPENEISIOTCS aHATUTHYECKU
JUIS.  YEeThIpEX PA3HOTUIHBIX OMNepaluid, HSCKU3bl KOTOPBIX MPEJICTaBICHBI B
rpaduueckoil 4actu KBamUM(DUKAMOHHOW paboThl, MO (opmyliaMm, NMPUBEICHHBIM B
pabote [13], Ha ocTagbHBIC ONEPAIIMU TEXHOJOTHYSCKOTO IpoIlecca PeKUMBI pPe3aHus
HAXOJSTCS 10 HOPMATUBHBIM JaHHBIM paboT [30, 31] B 3aBUCUMOCTH OT BBHIOPAaHHOTO
TUIA MPOU3BOJICTBA U MPUHATOTO MeToJa 00paboTKK 3aroToBkU. [Ipu Mcnoap30BaHUN
KOMIIBIOTEPHOW MIPOTrpaMMBbl MPEJIaraeTcs ONTUMANIBHBIA PEXKUM pe3aHus JJisl OJHOTO
nepexofa € YYETOM HSKOHOMHUYECKMX IIOKazaTesner (CM. pasnen «ABTOMaTu3alus
MPOEKTUPOBAHUS )

OnpeneneHne pexUMOB pe3aHUs BEAETCA OJHOBPEMEHHO C 3aIllOJHEHUEM

MapHmpyTHbIX HJIM  OICPAOMOHHBIX KapT TCEXHOJIOTMYECKOro Ipomecca, I



yKa3bIBAIOTCS JaHHbIE O O00OPYIOBAaHHIO, CIOCO0Y OOpPabOTKH, XapaKTEPUCTUKE
oOpabaTeiBacMOM JETald U JPyrue, KOTOPbIE MCIOJB3YIOTCS IS pacdyeTa peXKMMOB
pe3aHus.

Hopmy mTydnoro Bpemenu Ty, ompenensroT B ciemayromieMm mopsiake. Ha
OCHOBaHUM YCTAHOBJICHHBIX PEKHMOB PE3aHHUS OINpPeaeiisaeTcs: ocHOBHOE Bpems To. ITo
COZICP)KAHUIO Ka)XJIOTO IEpexojia YCTaHABIMBACTCA BCIOMOTraTelibHOE BpeMs T, 1o
HOpMAaTHBaM, KOTOpPOE€ BKIIOYAaeT B ceOs BpeMs Ha YCTAHOBKY M CHSATHC JICTAlH,
yIpaBJICHUE CTAHKOM, U3MepeHue netann. Onpenensercs oneparuBaoe Bpems T, = T
+ T,. Bpems Ha oOciyxuBanue pabouero mecra T.s. BKIHOUaeT B ceOs BpeMs Ha
TEXHUYECKOE W OpTraHM3allMOHHOE OOcTy)KuBaHue pabodero mecta. Bpems T,
npeIHa3HaYCHO IS TepephIBOB Ha OTABIX. COCTaBISIONINE MITYYHOTO BpeMeHU To0c 1

Tom IIPUHUMAIOTCA 110 HOPMATUBAM HJIM YKPYIIHCHHO, B IIPOOCHTAX OT OIICPATHBHOI'O

BpeMeHU - Toge =6 % Top 11 Ty = 2,5 % Ty

Pesynbratel onpenenenusi T, mpuBojsaTcs B TabmuuHodt (opme. [Ipu

BBITOJIHCHUH PACUCTOB CJICAYET MOJIb30BaThCs uTepaTypoit [32 -35].



PA3JIEJI KOHCTPYUPOBAHUA

B BKP 06akamaBpa mpoekTUpyeTcsi OJHO CTaHOUYHOE IMpucnocobneHue. B
rpauyeckol 4yacTM pabOThl BBINOJHAETCS YEpPTEX €ro oolmero Buaa, a B
MOSICHUTETIbHOW 3allMCKe MPUBOAMTCS cXxema 0a3upoBaHMs 3arOTOBKM Ha JaHHOU
ONEpali, PACCYUTHIBACTCS JOMYCKaeMas BEJIMYHMHA IIOTPEIIHOCTH YCTAHOBKH,
pa3zpabarbIBacTCsl CcXe€Ma JCHCTBUSL CHJI B IPOEKTUPYEMOM IPUCHOCOOIEHUH,
OIpEENSIETCS 3HaY€HNE HEOOXOAMMON CHUJIBI 3aKUMa U pa3Mepbl OTAEIbHBIX YacTel
OpuBOJAa JUIsl MEpPEeMELIEHUS TMOABMKHBIX 4YacTed NpPUCIIOCOOJICHUs, JaeTcs
ONMMCAaHKE MPUHILIMIA padOTHl MPUCIOCOOICHHSI IPU 3aKpEIJIEHUU 00padaThIBA€MOro
U3JIeNUsl, pacyeT €ro Ha TOYHOCTh M CHEHU(PUKALMUSA COCTaBHBIX YacTeu

npucnocobienus [15 -17].

PACUYUET U KOHCTPYUPOBAHUE IPUCIHOCOBJEHUN

YCJIOBHBIE OBO3HAYEHNW A

Py, Py, P, - cocTaBsromnye CUibl pe3aHus:

P — pe3ynbTupyromas cuia pe3aHus;

M — MOMEHT CHJI pe3aHus:

g - yCKOpeHHe CBOOOIHOTO TMaJICHHUSI;

M - Macca 3aroTOBKH;

F. — LIeHTpoOex)Has CHUIIa;

V, @ - nuHeHas U yIiIoBasi CKOPOCTh COOTBETCTBEHHO;

R -pannyc BpailieHus IEHTpa MacChl;

F. - cuiia u"epuuuy;

a — YCKOpPEHHE;

Q -cuiia 3aKperuieHust 3ar0TOBKH;

€y - JOIYCTUMAs MOTPELUTHOCTh YCTAHOBKH 3arOTOBKH B MPUCTIOCOOJICHUU;
€y, - JEUCTBUTEIbHAS MOTPENIHOCTh YCTAHOBKH 3arOTOBKHY;

d - IOMYCK Ha pa3Mep 00padaTsiBaeMOi TOBEPXHOCTH;



A. - cyMMapHas orpentHOCTh CTAHKA,;
A - IOTPENTHOCTD, BEI3BAaHHAS HETIOCTOSIHCTBOM CHJI PE3aHMS;
Ay -TIOTPEITHOCTh HACTPONKU CTaHKa Ha pa3Mep;
Ay - IOTPENTHOCTh 00PaOOTKH, BRI3BAaHHAS U3HOCOM PEKYIIIETO HHCTPYMEHTA;
A; - TemneparypHas orpemHocTs 00paboTKH;
U, -yaenpHbIi pa3MepHbIN U3HOC MHCTPYMEHTA Ha €ANHUILY JUTMHBI X014 Pe3aHMUs;
®; - TOJIATIMBOCTH TEXHOJIOTHIECKON CHCTEMBI;
t - rmyOuHa pe3anus;
A, - TOTPEIIHOCTh DEryJUPOBaHMSA IIOJNOKEHHWS HHCTPYMEHTa IIpH 0OpaboTKe
3arOTOBKU;
Ay, - TIOTPEITHOCTH U3MEPEHUS pa3Mepa;
Apacy. - TOTPEMIHOCTE Pacy€Ta HACTPOEYHOIO pa3Mepa M0 pe3yabTaTaM
U3MEpEeHUsI BBIOOPKHU 00pabOTaHHBIX 3arOTOBOK;
€5 - MOTPEIIHOCTh OA3UPOBAHMS 3arOTOBKHU B IIPUCTIOCOOJICHUU;
€, - IOTPEITHOCTh 3aKPETUICHHSI 3aTOTOBKH;
€y - TIOTPEITHOCTh MPHUCTIOCOOICHNS,;
K, - koaddunmenT yanpuxkanum npucnocoOneHus;
Ey - uncno yHuuuupoBaHHbIX COOPOYHBIX €AUHHIL U J€TAEl B IPUCIOCOOIECHUY;
E, - 4ncii0 OpurnHaNBHBIX COOPOYHBIX EUHUIL U IeTalIel B TPUCTIOCOOJICHUY;
E. - uncno craHmapTHRIX COOPOYHBIX SUHUIL U IETaJICH B IPUCTIOCOOICHUY;
K, - koaddunment 3arpy3ku 0CHACTKH;
Tur. « - CpeIHEe INTYYHO-KAIbKYJISAIMOHHOE BpeMs OOpaOOTKHM 3aroTOBOK B
MIPUCIIOCOOJICHUH;
N - 0ObeM BBITTyCKa U3JIETUI B TOJ;
@, - neicTBUTENBHBINA r0JI0BOI (POH/I BpPEMEHH;
C, - ce0eCcTOMMOCTD IIPUCITOCOOJICHHS;
g - cpenHssi ce0eCTOMMOCTh OJTHOM JIeTaIu MPUCIIOCOOICHUS;
Z - 4UCIIO AeTajeil B IPUCIIOCOOJICHNH;
Kn - K03 GuUIueHT CnoXHOCTH MPUCTIOCOOTICHHS;

T - cpok OKynmaemMocTu MPUCIOCOOICHHUS;



C,; u C; - cebecToMMOCTh M3TOTOBJICHUS JAETaleil MPHUCIOCOOICHHS MO CTapoMy U
HOBOMY BapHaHTaMm;
L - cymmapHas umHa oOpa0aThIBaeMbIX MOBEPXHOCTEH OMEpallMOHHOW MapTUU

34aroTOBOK B IIPOMCIKYTOK BPCMCHHU MCKIY IMOAHAIIAJIKaMU OGOPYI[OBaHI/IH.

BBE/IEHHE

B coBpeMeHHOM  MamIMHOCTPOEHUHM  0co00€  MECTO  3aHHMAIOT
TEXHOJIOTUYECKasi OCHACTKA W €€ OCHOBHAsl YacCTh - CTAHOYHBIE MPHUCIOCOOICHHUS.
BHeapenne w© IMHMPOKOE HCHOJIB30BAHHE IPOTPECCUBHOM  TEXHOJIOTMYECKOM
OCHAaCTKU SBJIIETCS pallMOHANbHOM ()OPMOI MOBBIMIEHUS MPOU3BOIUTEIBHOCTH
Tpyaa u 3¢ (HEeKTUBHOCTH POU3BOCTBA.

[IpucnocoOnenusiMd B MalIMHOCTPOEHUM HA3bIBAIOT BCIOMOTATEIbHbBIC
yCTPOMCTBA, UCTIONb3yEMBbIE I BBIIOJHEHUS ONEpaluii MEXaHU4YeCKO 00padoTKH,
COOPKH U KOHTPOJIS.

CH0KHOCTh TOCTPOEHHSI TEXHOJIOTMYECKMX MPOLIECCOB B MAIIMHOCTPOEHUU
00yCJIOBIIMBAET OOJIBIIOE Pa3HOOOpa3ue KOHCTPYKIIUN MPUCIIOCOOJICHUN U BBICOKHIA
YPOBEHb MPEABSIBISIEMbIX K HUM TpeOoBaHui. HenpaBuiibHbIE TEXHOJIOTUYECKUE U
KOHCTPYKTUBHBIE pELIEHUS MPU M3TOTOBJIECHUM MPHUCIOCOOICHUM MNPUBOIAT K
YJIMHEHUIO CPOKOB MOATOTOBKU MPOU3BOACTBA U CHIXKEHUIO €ro 3 (PEeKTUBHOCTH.
Hcnonp3oBanue IPUCTIOCOOICHHI CIOCOOCTBYET MTOBBILIEHUIO
MPOU3BOJAUTEIILHOCTH U TOYHOCTH OOpaOOTKU, COOPKM M KOHTPOJISI, OOJIETYCHHIO
yCIIOBUM TpyJa paOo4MX; CTPOroll perjaMeHTalud JJIUTEIbHOCTH BBITOIHIEMBIX
onepaluii; PpacUIMPEHHUI0 TEXHOJOTUYECKUX BO3MOXKHOCTEH  00OpYyIOBaHMUS;
MOBBINICHUIO 0€30MaCHOCTH PAOOTHI U UCKITFOUCHHIO aBApHUH.

[To neneBoMy Ha3HAYEHUIO MPUCIOCOOJIEHUS MOKHO Pa3ACNIUTh HA MSATh OCHOBHBIX
TPYIIIL:

1. CraHouHbIE TPUCTIOCOOJICHHUS, UCTIONB3YEMBIE JIJIsl YCTAHOBKH M 3aKPETLIICHUS
0o0pabaTbiBa€MbIX  3aroTOBOK. OTH  MNPUCHOCOOJICHHMS  MOJPA3ACISIIOTCS  Ha
CBEPJUIIbHBIE, (Ppe3epHBIC, PACTOUYHBIE, TOKAPHBIE U JIP.

2. IlpucnocobOienus ajs 3akperieHus paboyero MHCTpYMeHTa. JTa rpymnma



MPUCTIOCOOJICHUI WTpaeT pOJIb CBS3YIOMIETO 3BEHA MEXKAYy HWHCTPYMEHTOM U
CTaHKOM, TOTJIa Kak TepBas TpyIIa MPHUCTIOCOOJICHUIA CBS3BIBACT 3arOTOBKY CO
crankoM. [Ipu momoru nmpucnocoOaeHu TIEPBOM U BTOPOU TPYII OCYIIECTBISACTCS
HaJa/Ka TEXHOJIOTHIECKON CUCTEMBI CTAaHOK-3arOTOBKA-UHCTPYMEHT.

JlanHast rpymnmna nprucrnocoOieHuH, Ha3piBaeMas TaK)Ke BCIIOMOTaTeIIbHBIM
WHCTPYMEHTOM, XapaKTepHU3yeTcs OOJBIINM KOJIWYSCTBOM HOPMATM30BAaHHBIX |
TUTIOBBIX YCTPOWCTB, YTO SIBJSICTCS CJICJCTBUEM IMHPOKON CTaHAAPTU3ANNHN H
HOpMAaJIM3AIlM HHCTPYMEHTOB.

3. COopouHBIC TPUCTOCOOICHHS, HCIIOIB3yeMbIC ISl BBITOJHCHHS COCTUHEHUHN
COTIPSATAEMBIX JeTane B COOPOUYHBIC CTUHUIIBI M H3CIHSL.

4. KoHTpoJIbHBIE TPUCTIOCOOICHUS, MPUMEHSIEMbIE ISl MPOBEPKU 3aroTOBOK, MpU
MPOMEKYTOUYHOM M OKOHYATEIHLHOM KOHTpOJE JeTajedl B mpolecce oOpaboTku, a
TaKKe ISl IPOBEPKU COOPOUYHBIX SIMHMI] U MAIIIUH.

5. [lpucnocobnenuss  anga  3axBaTa, MEPEeMEIICHUS U TEpPEBEPTHIBAHUS

00pabaThIBaeMbIX 3arOTOBOK U COOPOUHBIX €IUHUII.

NCXOJIHbIE JTAHHBIE

KoHcTpynpoBanue mpUCHIOCOOJNICHHSI TECHO CBSI3aHO C  pa3paboTKoun
TEXHOJIOTUYECKOT0 Tpollecca U3rOTOBIEHUA JaHHOW netanu. KoHCTpykTop
MPUCIIOCOOJICHUSI B KAUE€CTBE MCXOJHBIX JAHHBIX IMOJIy4aeT KOHKPETHBIC YKa3aHUs
OT TEXHOJIOTA, KOTOPBIN OMPEEsIeT CXeMy PUCTIOCOOICHHUS.

B 3amady TexHosora BXOAST: BHIOOP TEXHOJOTUUECKUX 0a3; YCTaHOBJICHUE
Mapmipyta 0OpaOOTKH; YTOYHEHHE COJCPKAHUS TEXHOJOTHYECKUX OTeparuii ¢
pa3pabOTKON OIMEpaIMOHHBIX YEPTEeKEHW (ICKMU30B) U YKa3aHUEM MPOMEKYTOUHBIX
pa3MepoB MO KaxJOW OINepalu; YCTaHOBJICHHE PEKUMOB pPE3aHUs;, OMNPEICIICHHUE
HOPMBI BPEMEHH Ha OTEPaIMIO 10 AJIEMEHTaM; BEIOOP THIA U MOJICJIH CTaHKa.

B 3amady KOHCTpYKTOpa BXOMST: KOHKPETH3ALMS MPUHATHIX TEXHOJIOTOM
cxeM 0a3upOoBaHMS U 3aKPEIJICHUS; BHIOOP KOHCTPYKIIMU U Pa3MEPOB YCTaHOBOYHBIX
AJIEMEHTOB MPHUCTIOCOOJICHHSI; OMpPENETICHUE BEIMYMHBI HEOOXOAUMOUN  CHJIBI

3aKpPCIJICHUS; YTOUYHCHUC CXEMbBI 1 pasMEpPOB 3aKUMHOT'O YCTpOﬁCTBa; OIpCACICHUC



pa3MepoB  HAMpaBJSIIOIIMX JAeTalell mpucrnocoOieHus; oOmas KOMIIOHOBKa
MPUCTIOCOOJICHNS C YCTAaHOBJICHHEM JIOMYCKOB Ha M3TOTOBIIEHUE AeTalieil B cOOpKY
PUCTIOCOOJICHHUS.

Takum 00pa3oM, UCXOIHBIMH JAaHHBIMH IS KOHCTPYHUPOBAHUS CTAaHOYHOTO
MPUCTIOCOOJICHUSI SIBIISTIOTCS
1)  4epTex 3aroTOBKU;
2)  paboumii YepTEXK JCTAIH U TEXHHUECKUE YCIIOBHS €€ TIPUEMKH;
3)  THI IPOU3BOJICTBA,;
4) ONEpalMOHHBIN YepTek (OmepalMOHHBIA 3CKU3) 3arOTOBKH Ha
NPEIIIECTBYIONIYI0 OINEpalfio M OMNepaluio, Ha KOTOPYI pa3padaThiBaeTcs
MPUCTIOCOOJICHHE;
5) TEXHOJIOTUYECKUH MPOIIECC M3TOTOBJICHUS JETalu, BKIIIOYAIOLIUA: 000-
CHOBaHHUE MOCJIEI0BATEIBHOCTH 00paOOTKU AETaIM; MPUHATYIO CXeMy 0a3HpOBaHUs
3aroTOBKM Ha JaHHOM OIepaliy; HCIOIb3yeMble 000OpYyIOBAaHUE U HUHCTPYMEHTHI;
PEKUMBI pe3aHus, TPUHATHIE IS  OINEpaluH, Ha KOTOPYIO pa3pabaThiBaeTcs
IPUCIIOCOOJIEHNE, 1 HOPMY BPEMEHHU Ha 3Ty OIEpaluio;
6)  TromoBOIT 00BEM BBIYCKA J€Tael M BEJTUYMHA IPOU3BOACTBEHHOM Map-
TUU (11 CEpUITHOTO THIIA IPOU3BOJICTBA);
7)  cTaHAapThI U HOPMAJIM Ha JETAJIM ¥ COOPOYHBIC €TUHMIIBI CTAHOYHBIX
MPUCTIOCOOJIEHHH, a TaK)Ke aTbOOMBI HOPMAJIM30BAHHBIX KOHCTPYKIIUU.

B nosicHuTenbHON 3amucKke NpPOLECC KOHCTPYUPOBAHHUS MPUCIIOCOOJICHUS
OTpa)kaeTcs B CIEAYIOLIEH MOCIIe0BATEIbHOCTH:
- BBIOOp aHajora MpUCIIOCOOJICHHS Ha OCHOBE aHaJIM3a THIOBBIX MPHUCTIOCOOICHUI
M0 JUTEPATYPHBIM, MATEHTHBIM HMCTOYHUKAM W KOHCTPYKIIMM, HCIOJIb3YEMBIX B
IPOM3BOICTBE;
- BBIOOp CXEMBI MPUCITOCOOTIECHUS;
- pacy€T TOYHOCTH 0OPaOOTKHM 3ar0TOBOK B MPUCTIOCOOJICHUH;
- pacy€T NOTPEOHBIX CHIJI U MOMEHTOB 3aKPEIJICHUSI 3arOTOBKU B MIPUCIIOCOOIECHUY;
- BBIOOD THIIAa IPUBOJIA MPUCIIOCOOJIEHUS U PACcUYET €ro FTeOMETPUUECKUX PA3MEPOB;

- BBISIBJICHHE CJ1a00T0 3BE€HA HpI/ICHOCO6J'I€HI/I}I M €ro pacycT Ha IIPOYHOCTD,



- pacuéT TEXHUKO-dPKOHOMHYECKUX ToKaszarened 3(PQPEeKTUBHOCTH MPEII0KCHHON
KOHCTPYKIIMU TTPUCIIOCOOJICHHUS;

- pa3paboTKa KOHCTPYKITUHU MPUCIIOCOOIICHUS;

- OMMCaHNe KOHCTPYKITUU TIPUCTIOCOOJICHNS,

- TpWIOKEHHE — crhenuuKanys 4dYepTeka oOmero Buaa pa3padOTaHHOTO

HpI/ICHOCO6JICHH5{.

OCHOBHBIE OTAIIbI PASPABOTKHY 1 ObOCHOBAHUA
KOHCTPYKIIUU TEXHOJIOTMYECKOU OCHACTKU

KoncTtpyupoBanue nprucnocoOaeHus

KoHcTpynpoBanue npucrnoco0sieHus 1eaecoo0pa3Ho HAaYMHATh C YyTOYHEHUS
CXEMbl YCTAHOBKM. 3HAas TMPHUHATYI0O B TEXHOJOTMYECKOM IIPOLECCE CXEMY
0a3upoBaHUSl 3aroTOBKH, TOYHOCTh M UIEPOXOBATOCTh OAa30BbIX MHMOBEPXHOCTEH,
HEO0OXOAMMO ONPEJEIUTh TUIl U Pa3MEP YCTAHOBOUHBIX 3JIEMEHTOB, UX KOJIUYECTBO
U B3aMMHOE IMOJIOKEHHE. PelieHne 3Toro Bompoca JOJKHO OBITh YBS3aHO C

TpeOyeMoil TOUHOCThIO 00paOOTKK Ha TAHHOM OIEpaIIH.

3Hasg W3 TEXHOJIOTMUYECKOTO MpOoIlecca BEIMYMHBI M HAMpaBICHHUE JEHCTBUS
CHJI pe3aHus M MOMEHTOB pE3aHus, yCTaHaBIMBAIOTCA HEOOXOAMMas BEIMYMHA,
HaIpaBIEHUE U MECTO MPUIIOKCHHS CUJT 3aKPETICHUSI.

Hcxons u3 perjaMeHTUPOBAHHOTO BPEMEHHM Ha 3aKpEIUIEHHE U OTKpEIlJICHUE
3aroTOBKM (OJHA W3 COCTAaBHBIX YacTed HOPMBbI BPEMEHM Ha OIEpaluio), Tula
npucnocoOsienust (0AHO- WJIM MHOTOMECTHOE), KOH(PUIypalud ¢ TOYHOCTH
3arOTOBKH U BEJIMYMHBI CUJI 3aKPEIUICHUS, BHIOMPAIOT TUI 3a)KUMHOTO YCTPOUCTBA U
OIPENENIAIOT €r0 OCHOBHBIE pa3Mephl. Y CTaHABIUBAIOT THUIl U pa3Mep JeTaliel ais
HAMNpaBJICHUS M KOHTPOJS TOJOXKEHHUS PEeXYIIero HWHCTPYMEHTa. BrIBIsAIOT

HEOOXOJMMbIE BCIOMOTATEIbHBIE YCTPONCTBA, BHIOMPAIOT MX KOHCTPYKIUH U



pa3Mepbl, HCXOJI U3 MAcChl 3aTOTOBKH U HEOOXOAMMON TOYHOCTU 00paboTku. [lpu

9TOM CJICAYCT MAKCUMAJIbHO UCII0JIb30BAaTh MMCIOIIUCCS HOPMAJIM U CTaHAAPTHI.

Pa3paboTky o0miero Buaa mpucrnocoOIeHUs] HAYMHAIOT C HAHECEHUS Ha JIMCT
KOHTYPOB 3arOTOBKH, >keiaTtenpHo B MacmTabe 1:1, Ha mucte dpopmarta Al. Yno6HO
UCIIOJIb30BaTh JJIs YEPHOBOT'O BapuaHTa Oymary-«MUJLIMMETPOBKY». B 3aBucumoctu
OT CJIOXKHOCTHM CXEMbI IPUCHOCOOJIEHUS BBIUEPUMBAIOT HECKOJIBKO IPOEKIUIA
3arOTOBKHM Ha JOCTaTOYHOM PACCTOSIHUM JIPYT OT JIpyra.

Pa3pabotky  oOmero  BHIa  NPUCHOCOOJIEHUS  BEIYyT  METOJOM
MOCJIEIOBATEILHOTO HAHECEHUS OTIEIbHBIX 3JIEMEHTOB IPHUCIOCOOJIEHUSI BOKPYT
KOHTYPOB 3aroTOBKH (MPUCIIOCOOJICHUE KaK Obl «HapalluBalOT» Ha 3aroTOBKY),
IIPUYEM JIETA0T 3TO OAHOBPEMEHHO Ha BCEX MPOEKIMIX YEPTEKA 3arOTOBKHU.
CHauana BbIYEpUYMBAIOT YCTAHOBOYHBIE 3JIEMEHTHI, 3aTEM — 3aKUMHBIE YCTPOICTBA B
IIOJIOXKEHUHN «3arOTOBKA 3aKPEIUICHa», NETalW I HallpaBJICHUS MHCTPYMEHTa U
BCIIOMOTaTeNIbHBIE ycTpoilcTBa. Ilociie 3TOro omnpenesnstor KOHTYpbl KOpIyca
MPUCTIOCOOJICHHS], KOTOPBIA 00bEIUHSIET BCE 3TU AIEMEHTHI.

YucToBOM BapHaHT 00OIIEro BU1a KOHCTPYKLIMU MPUCTIOCOOJIECHUS BBITOJIHSIOT
Ha yucte (opmara Al. Ha oOmem BuIe yKa3blBalOT €ro rabapuUTHbBIE pa3Mephl,
IPUCOCINHUTEIbHBIE  pPa3MEpPbl, MAKCUMAJbHYK)  BEIWYUHY  IE€PEMEUICHUS
MOJIBKHBIX 4YacTel M pa3Mephl COMPSKEHHUH, KOTOpble HEOOXOAWMO BbIIAEPKATh
npu cOOpKe M OTJIaJAKE MPUCIOCOONEHUS; JAeTCs HyMmepalus JAeTaled s
COCTaBJICHHSI CTICII(UKAINY, TIPUSIaraeMON K TTOSICHUTEIbHOM 3anmucke. Ha yeprexe
oOliero BUAa JOJDKHBI OBITh yKa3aHbl TEXHUYECKHE VYCIOBHUS Ha COOpKY
IPUCTIOCOOJICHHUS.

B TexHMYecKHX yCIIOBUSX YKa3bIBalOTCS HEOOXOAMMask TOYHOCTb COOPKH U
NPUTOHKH OTHAEIBHBIX 3JIEMEHTOB NPHUCIOCOOJIEHUS (IOMyCKaeMble OTKIJIOHEHHUS
pacrojoXKeHUs] OCHOBHBIX JeTasielt), HeoOXoAruMasi peryaIupoBKa MpUCIOCOOICHHUS,
€ro OTJaJKa, METO/bl MPOBEPKH IIPH YCTAHOBKE HA CTAHOK, OT/EJIKA, MAPKHUPOBKA U
np.

VYka3aHHBIN YEPTEX BBIMOIHAETCS C MPUMEHEHHUEM OJHOTO U3 TpaduyecKux

penaktopoB Ha DBM. DnexkTpoHHas Bepcus yepTexa oOLIero Bujaa NprucnocoOIeHHs



JOJIDKHA OBITh COXpaHCHAa JII MCIIOJIb30BaHUS IIPU I[ElJ'H)HCﬁIHCM KypCOBOM H

JAUIINIOMHOM IIPOCKTUPOBAHUU.

ObecrnieueHrEe TOYHOCTH U KECTKOCTU MPUCTIOCOOTCHHUS

JUia  mosydeHHs  3alaHHOM  TOYHOCTH  OOpa0OTKM  KOHCTPYHUPYEMOE
IPUCIIOCOOJIEHUE JIOJDKHO OBITh JOCTaTOYHO KECTKUM. JKecTKocTh, B MEPBYIO
ouepenpb, T0JKHA ObITh oOecrieueHa B HaIpaBJICHUU JACUCTBUS CUJ 3aKPEIUICHUS U
cwl pe3aHud. s 3Tol menu ciaeayeT NPUMEHSITh KOHCTPYKLUUHU MPUCIIOCOOIEHUI
0 BO3MOXHOCTM C MHUHUMaJbHbIM KOJIMYECTBOM CTBIKOB U  YCTpaHSTh
BHELICHTPEHHOE TMpWiIokeHue cuil. [lpeAnoyTuTenbHbl ILENbHbIE WM CBapHbIE
KOHCTPYKLUU JIeTajel, MeHee jKeaTelIbHbl COOpHbIE KOHCTPYKIIHH.

JInst  yMEHbIIEHHS KOHTAaKTHBIX JeQopMaluid  CTBIKOB  HE0OXOAUMO
YMEHbILIATh  IIEPOXOBATOCTh KOHTAKTHPYIOIIMX noBepxHocTed. KoHTakTHas
KECTKOCTh CTHIKOB MOKET OBITh MOBBILIEHA NPU HATMYMH TOHKOTO CIIOSI KJIeS MEXKIY
KOHTaKTHPYIOIIUMU MOBepXHOCTSIMHU. (ol Kiies NOBBIIAET JeMI(pUpyromue
CBOMCTBA CThIKA MPU BOZHUKHOBEHUU BUOpaIUH.

Jletanu npucnocoOiIeHus TOKHBI ObITh )KECTKUMHU MPU U3rHO€ U KPY4YEHHH.
KopnycHele netanm mnpucnocoONeHMH He JOJKHBI  Je(pOpMUPOBATHCA  IPH
3aKpEIJICHUH U HEe JTOJKHBI BBI3BIBATH JehopMaluy CTONa CTaHKa, HA KOTOPOM OHH

3aKpETICHBI.

1. Pa3paboTka KOHCTPYKITUU TPUCTIOCOOICHUS

Pa3paboTka KOHCTPYKIMU TEXHOJOTHYECKOW OCHACTKU BBIMOJHIETCS B
CJIEIIOLIEHN TIOCIIEI0BATENBHOCTH:
-OPUEHTUPOBOYHBIN BBIOOP MO JUTEPATYpHBIM W MATEHTHBIM HCTOYHHUKAM WJIM Ha
OCHOBE IMPOU3BOJACTBEHHOTO OMNBITA CXEMbl MPUCIIOCOOJIECHUS, 0OOCHOBAHUE CXEMBbI
0a3upoOBaHUs U 3aKPEIICHUS 3arOTOBKH;
-OTHECEHHE  BBIOpAaHHOW  CXEMbl  MPUCIIOCOONEHHMS K  CXeMaM  TPYIIIbI

MPUCTIOCOOJICHUI COTJIACHO CYIIECTBYIOIIEH KiIacCU(pUKAIMKU, YCBOCHHE METOAUKHU



KOHCTPYHPOBAHUS MPUCTIOCOOJIEHUN TaHHOW TPYIIIBI U MPaBUi 0€30MaCHOCTH TPHU
skcruryaTaruu (TOCT 12.2.029-83);

-pac4€t TouHOCTH 00pPabOTKH 3arOTOBOK B MPUCIIOCOOJICHUY;

-pacyeT TOTPEOHBIX CHJI W MOMEHTOB 3aKpEIUICHUS 3aroTOBKH, BBIOOp THIIA
NIPUBOJIA, PACUET €r0 OCHOBHBIX MTAPAMETPOB;

-BBIIBIICHUE HanOoJIee CIaboro 3BeHa MPUCTIOCOOICHUS, pacieT €ro Ha MPOYHOCTD;
-pacyeT TEeXHMKO-DKOHOMHUYECKHX ToKaszarelied 3(PQPEeKTUBHOCTH TPEI0KEHHON
KOHCTPYKIIUU TIPUCTIOCOOJICHNUS,

-pa3paboTka yepTeka o0uIero Buaa NpucnocoOIeHus;

-OMKMCaHUuEe KOHCTPYKIIMU U IPUHIUIIA PA0OThI MPUCTIOCOOICHUS.

2. PacdeT moTpeOHBIX CHIT 3aKPETICHUS 3aTOTOBKU

[Ipu 00paboTKe 3aroToBOK B MPHUCIOCOOJEHUSX OJHOBPEMEHHO WU B

pas3siInIHOM COYCTAHUUN I[GflCTByIOT CICaAyroIme CUJIbI.

2.1. Cunsl 1 MOMEHT cull pe3anus : Py, Py, P,, M.
Cunbl pe3aHus OINPEAENsoT MO 3MIUPUYECKUM (OpMysiaM TEOPHH pPE3aHusl WU
CIPABOYHBIM JaHHBIM. 110 4YMCIIOBOMY 3HAYEHUIO, HAIPABJICHUIO JIEUCTBUS U MECTY
NPWIOKEHUSI CUJIbl SABISIIOTCS TEPEMEHHBIMU BEJIMYMHAMH, TaK KaK MOTYT
U3MEHATBCS BO BPEMEHU  BCJIEACTBHE HEPAaBHOMEPHOCTHM  IMPUIYCKA  Ha
MEXaHUYECKYI0 00pabOTKy, HEMOCTOSIHCTBA MEXaHMYECKHMX CBOMCTB MO 00bEeMy
oOpabaTblBaeMOro Marepuasia, 3aTyIUJICHUS PEeXYLIEro HHCTPYMEHTa U JPYrux
bakTopoB.

2.2. Cuna TsKeCTH

G=mg.

CPIJ'Iy TSAKCECTH HC YUUTBIBAIOT, €CJIM 3arOTOBKAa UMCECT HC6OJIBHIyIO Maccy.

2.3. llenTpobexHas cuia



OnHa mosBIsIETCS MPU CMEIIEHUHU LIEHTPa MAcC 3arOTOBKA OTHOCHUTEIIBHO OCH
ee BpamieHusi BO BpeMs 0OpabOTKHM 3aroTOBOK Ha TOKAPHBIX W NMUIH(POBATHHBIX
crankax. l{eHTpoOexHast criia 3aMETHO TPOSIBISIET Ce0sl MPU YUCTOBOW 00pabOTKe
3arOTOBOK OOJBIMX pPa3MEpPOB U MAaCChl, a TAaK)KE€ C YBEJIMYCHHEM YacCTOThI X

Bpall[CHUS.

2.4. Cuna uHepuuun

2
F, :—m-a:—m~d ZS
dt®

Bo3Hukaer npu BO3BpaTHO-MIOCTYNMATENILHOM JBUKEHUU 3arOTOBOK OOJBIIION
Macchl BO BpeMsi HUX 00pabOTKHM Ha MPOJI0JIbHO-CTPOTalIbHBIX, TOPU30HTAIBHO-
pacTouHbIX, (Ppe3epHBIX U APYTUX CTaHKAX, a Takke Ha crankax ¢ YIIY Bo Bpems
OBICTPOTO OCTaHOBa crojla  IIpu OOJBITION CKOpPOCTH JIBUKCHUS

(MO3UIIMOHUPOBAHUN).

2.5. Cuma 3akpennenusa Q co3gmaercs PydYHBIM MM MEXAHU3MPOBAHHBIM
32)KUMHBIM YCTPOWCTBOM TMPUCIIOCOOICHUS M yJEP’KUBAET 3arOTOBKY B COCTOSIHUU
MOKOSI BO BpeMsi ee 00paOOTKHU U IEUCTBUS Ha HEe NPYTrUX BO3HMKaroummx cuil. [Ipu
NPOSKTUPOBAHUU TPHUCIOCOONIEHUI CHJIa 3aKpPEIUICHWs 3arOTOBKU  SIBIISIETCS
HCKOMOM, U €€ PACCUUTHIBAIOT, pelllas 3a/7ady CTaTUYECKOTO0 PaBHOBECHUS TBEPJOTO
TeJa MpH JIEHCTBUU BCEX MPUIIOKEHHBIX K HEMY CHJI U MOMEHTOB.

Pacdyer moTpeOHBIX CHJI 3aKperuieHUs 3arOTOBKM HAaYMHAIOT C pa3padOTKu
pacuéTHoOi cxembl npucnocobseHus. OHa HeoOXxoauma JUIsl YSICHEHHs MPHUHIIMUIA
paboThl MPUCTOCOOJEHHUS, TMPAaBUIBHOTO BBIOOpa CXEeMbl 0Oa3upOBaHUS WU
3aKpeIUJICHUs] 3aroTOBKH, pacueTa CUJI 3aKperieHHs, pacueTa Ha MPOYHOCTh WIIU
BbIUKCICHHUS JAedopmanu HauOoliee HArpyKeHHBIX JJEMEHTOB 3aKHMHOTO

YCTPOMCTBA M IMOBEPOYHOTO pacyeTa MPUCIOCOOTEHUS Ha TOYHOCTh. PacueTHyto



CXE€My BBIUEPUMBAIOT TOYHO M aKKypaTHO B MPOU3BOJIBHOM MacuiTabe, mpU 3TOM
KOJIMYECTBO TMPOEKIMHA CXEMBI JIOJDKHO OBITh JOCTATOYHBIM JJISi TOHUMAaHUS

IIpUHIOUIIA pa6OTI>I HpI/ICHOCO6JIeHI/I$I N CYIIHOCTH BBIIIOJIHCHHBIX paCUYCTOB.

3. [Topsimok pa3paboOTKU pacueTHOM CXEMBbI
1 OTIpe/IeIICHUS TOTPEOHBIX CHIT 3aKPEIJICHUS 3aTOTOBKU

3.1. BoluepunBaroT 3aroTOBKY U YCTAHOBOUYHBIE 3JIEMEHTHI IIPUCIIOCOOIIEHUS.

3.2. Tloka3bpIBalOT PEXYUIMI UHCTPYMEHT B HA4YaJIbHBII MOMEHT 00pabOTKHU C
CO37aBa€MbIMU UM CHJIAMH PE3aHUS.

3.3. HaHocaT Ha cxemy CUJIy TSXKECTH, a TakK€ CHJIbI IIEHTPOOEKHYI0 U
WHEPIIUH, €CJIM OHU UMEIOTCH.

3.4. PaccmMaTpuBarOT BO3MOKHBIE PE3YyJIbTaThl I€HCTBHS BHEITHUX CHJL:

-Ha 3aroTOBKY JEHCTBYIOT CHJIbl, CTPEMSIUUECS CIBUHYTh €€ OTHOCHUTEIBHO
YCTAHOBOYHBIX 3JIEMEHTOB (OIOpP) NPUCTIOCOOICHNS;

-Ha 3aroTOBKY JEWCTBYIOT TOJBKO MOMEHTBI, CTPEMSIIHMECS OINPOKUHYTh WU
MOBEPHYTh €€ OTHOCUTEIBHO YCTAHOBOYHBIX 3JIEMEHTOB MPUCIIOCOOIEHMUS;

-Ha 3aroTOBKY JEHCTBYIOT CHJIBI M MOMEHTBI, CTpEeMAIIUECS CIABHHYTb WIH
ONPOKUHYTH €€ OTHOCUTEIHLHO YCTAHOBOYHBIX JIEMEHTOB MPUCIOCOOJICHUS.

3.5. BblOuparoT MOBEPXHOCTHU 3arOTOBKH, K KOTOPBIM MOXHO MPHIIOKHUTH
CWJIbl 3aKpEIUICHHs, PYKOBOJICTBYACh TEM, 4YTOObl 3TH MOBEPXHOCTU OBLIM
pPacIoyIOkKEHbl MO BO3MOXKHOCTH HAIPOTHB OIMOPHBIX TOYEK, YTO OOEcleurBaeT
0ojee HaAJEKHOE W YCTOWYMBOE 3aKpPEIJICHHME 3aroTOBKM B MPUCIOCOOJICHUH U
yMeHbIaeT ee Aegopmanuio. HamedaroT cxeMy 3aKkperuieHns 3ar0TOBKU 3aKUMHBIM
YCTPOMCTBOM, paccMaTpuBasl ONTUMAaJbHbIE BAPUAHTHI TMPHUIOKEHUS  CUJIbI
3aKpEIUICHHs] B OJJHOM, IBYX WJIM HECKOJBKUX TOYKaX.

3.6. OKOHYATEIBHO YTOUYHSIOT JECUCTBHE BCEX CHJI HA 3arOTOBKY, 3JIEMEHTHI
3)KMUMHOTO YCTPOMCTBA M KOPIYC NPHUCIOCOOJICHUS; €CIU CUJIbl ACHCTBYIOT TOJ
yIJIOM, HUX pacKiaAblBAalOT MO HampaBieHusM oced X, Y, Z BbeIOpaHHOH
1enecoo0pasHeIM 00pa3oM MpPSIMOYTOJIBHOM CHUCTEMBI KoopAuHar. Pemas 3amauy

CTAaTUYCCKOI'o0 paBHOBCCHUA TBCPAOTro TCJId, COCTABIIAIOT YCIOBHA PABHOBCCHUA



3arOTOBKM B TMPHUCIOCOOTCHUM TpU JCHCTBUM HAa HEEe CWI U MOMEHTOB U
PACCUUTHIBAIOT TPEOYEMYIO CHITY 3aKPETLICHHUS.

3.7. Tlo »mmnupudeckuMm ¢dopMysiaM WA CIPABOYHBIM JaHHBIM HaXOJST
YUCTIOBYIO BEJIMUUHY BCEX CHJI U MOMEHTOB, JICHCTBYIOIINX HA 3aTOTOBKY.

3.8. [IpuHUMalOT OKOHYATEIbHBI BapUAHT CXEMbI 3aKPEIUICHHUS 3arOTOBKU U
pemapT  BOOPOC O  Ie7eco00pa3sHOCTH  NPUMEHEHHS  JOMOJHUTEIBHBIX
(BcrioMoraTenbHBIX) OIMOpP MJIsi MPHAAHHS OOJBIIEH YCTOMYMBOCTH 3aroTOBKE B
MIPUCITOCOOJICHUH, €CII OHA HE 00J1aJaeT JI0CTaTOYHOM JKECTKOCTHIO; BHIUYEPUHBAIOT
MEXaHU3UPOBAHHOE 3aKUMHOE YCTPOMCTBO, MOKA3bIBAIOT €r0 CBSI3b C KOPIYCOM
MPUCIIOCOOJICHUST U AJIEMEHTaMH, IIOCPEACTBOM KOTOPBIX OHO IepeaacT
CO3/1aBa€MyI0 UM CUJIy Ha 3arOTOBKY.

3.9. OnpenensroT OCHOBHBIE BAPUAHTHI KOHCTPYKIIMM CUJIOBOTO YCTPOKCTBA,
JAAMETP U XOJ MOPIIHS MHEBMATUUECKOTO WJIM THAPABINYECKOTO [IUIMH/IPA, IITOKA
IMHeBMaTHYECKOUM KaMephl U Ap. Eciu npucnocobiieHre yHUBepcaabHOE, TO CIICIyeT
YUYUTBIBATh, YTO OHO MOXKET OBITh UCIIOJIB30BAHO JJIs1 00paOOTKHU HE TOJBKO
JTAHHOTO, HO U JIPYTUX TUIIOPa3MepPOB 3aroToBOK. [Ipu BBIMOJHEHUN 3TOTO pacyeTa
UCIIOJIB3YIOTCSl U3BECTHBIC METOJIUKU OTIPEICIICHUS CUJI, CO3aBa€MbIX CUJIOBBIMU

YCTpOﬁCTBaMH: ITHCBMO- WX THAPOLUIIMHAPAMHA, IIHCBMOKaAMCpaMu U AP.

4 BrisiBneHue ciadoro 3BeHa MpucrnocoOeHus
U €ro pacueT Ha MPOYHOCTh

[Tpu melicTBUM CHIIBI 3aKPEIICHUS 3JIEMEHTBI TIPUCTIOCOOJICHHUS UCTTBITHIBAIOT
HAIPSHKEHUST COKATHsI, PACTSHKEHUS, M3rn0a, KPY4YeHUs WM MOTYT HaXOJUTHCSA B
CJIOKHOM HaNpPsDKEHHOM COCTOSTHUU. J1JIs MpeoTBpaIieHus pa3pyieHUs SJIEMEHTOB
puUCIoco0yieHus: Hanbosiee Ciadblii M3 HUX CIIEyeT pacCUUTaTh Ha MPOYHOCTH B
OITACHOM CEUEHWHW, UCIOJb3ysl M3BECTHBIC pACUYCTHBIC METOABl JUCIUTIINH
«CompoTHBIIEHNE MaTePHAIIOBY» U «JleTanu MamuHy.

CnabbIM 3BEHOM B O3TOM CiIy4ae MOXET OBITh JJIEMEHT KOHCTPYKIIHH,
BOCITPUHUMAIONINN MaKCUMAJIBHYIO HArpy3Ky, WM, P MPOYNX PaBHBIX yCIOBUSIX,

HMEIOLIMKA HAaMMEHBIIIEE MO IUIOMAAX OIIAaCHOE CEUYCHHE.



5 Pacyet TouHocTH 00pabOTKU 3arOTOBOK B IPUCIIOCOOICHUN

Pacuer BBINOJHIETCS B CAEAYIONUIEH MTOCIEI0BATENbHOCTH:

5.1. Omnpenensiercss aomycTUMasi IOTPEUIHOCTh YCTAHOBKM 3arOTOBKH B
MIPUCITOCOOJICHUH.

OnHa paBHa pa3HOCTH JIOIMyCKa Ha BBIMOJHSIEMBIN pa3Mep JETalu MO YepPTEKY
MU CyYMMBbl TIOTPEHIHOCTEA  CTAaTHUYECKOM W JMHAMUYECKOWM  HACTPOUKH
TexHosoruueckoi cuctemMsl (TC).

CyMMUupOBaHU€e NOTPEIIHOCTEN CTATUYECKON U TUHAMUYECKOW HACTpOouku TC
CJIEyeT MPOU3BOAUTH C YYETOM BHJIA COCTABIISIIOIIMX MOTPEIIHOCTEN: CIIyYalHbIE,
CHUCTEMAaTHYECKHE, TOCTOSIHHBIE, 3aBUCUMbIE, HE3aBUCUMBIC, CKAIAPHBIE, BEKTOPHBIE,
(GyHKIIMOHAIBHBIC, @ TAKXKE C YUETOM 3aKOHOB HX PacIpeeieHUs U OTHOCUTEIbHON
BEJIMYUHEIL.

B nepBoM mpuOarkeHus, KOrjaa COCTaBIISIONIME MOTPEITHOCTH UMEIOT OAUH
MOPSAAOK BEJIMYHH, JOMYCTHUMAas MOTPEITHOCTh YCTAHOBKH 3arOTOBKH MOXET OBIThH

OTpesieieHa 1o clieAyomel hopMyIe:

Ey= 5 -Z AT+ A+ A+ 3AT+ A7)

Benuunna momycka Ha BBITIOJHSIEMBIM pa3Mep OIpeAenseTcs W3 depTeika
JeTand, CyMMapHasi morpemrHocts ¢Gopmbl LA, oGpabaTbiBaeMoil MOBEPXHOCTH
HaxoaAuTcs mo Tabia. 55, c. 581 [3], morpemHocTh cTaHka Ac - TIO TTACTIOPTY CTAHKA;
€CJIM CTaHOK TOCJIe PEMOHTA, TO - MPOOHON 00pabOTKOM MapTHUH 3arOTOBOK.

[TorpemHOCTh Ay, BBI3bIBa€Masi HETIOCTOSIHCTBOM CHJI PE3aHUs, OMPENeIIsIeTCs

N3 BBIPAKCHHUA:

Bemuuny P, BerUncisiioT mo Qopmyiie TEOpUM PE3aHMs WM IIOJb3YITCA



CIPAaBOYHBIMU  JAQHHBIMH, @, - [0 T[AaCHOPTHBIM JAHHBIM CTaHKa WU
. 6
OPUEHTHPOBOYHO NMPUHUMAIOT paBHOHN ®,=(5-10).10" mm/H.

HOI‘pCIHHOCTI) HaCTpOﬁKH CTaHKa OIIPCHCIIAIOT U3 BbIPpAKCHUSA:

2 2 2
A, =12 \/Ap + AI/BM + APACLI :

[TorpemHocTh perynupoBaHusi Ap MOJOXKEHUS HHCTPYMEHTA 3aBUCUT OT
crioco0a peryIupoBaHus U onpesenseTcs no tadmurel.

Tab6nuna 5.1- [TorpenHoCTh peryaupoBaHus Ap MOJOKEHUSI HHCTPYMEHTA, MM

Cnocob perynupoBaHus

ITo mumOy ¢ m.a. | [To mumOy c 11.1. Ilo )kectkoMy | [To nuaaukaropy
0,05 mm 0,001 Mmm yrnopy cu.a. 0,01 mm
0,015-0,030 0,005-0,010 0,020-0,025 0,010-0,030

[TorpentHOCTh M3MEpPEHUS Ay, ONpPEHeNseTCS B 3aBUCHMOCTH OT crocoda
U3MEPEHUS] M TIOTPEIIHOCTH MEPUTEITFHOTO WHCTPYMEHTa, YKa3aHHOW B €ro
[acIopTe; IMOIPEIIHOCTBIO A,y MPH  OOJBIIOM 00BEME BBIOOPKH MOXKHO
npeHeopeyb.

TemnepaTtypHasi morpentHocTh At 00pabOTKU MPUHUMAETCS PABHOM:
Ar =(0,10-0,15)8 - mj1st 1€3BUHHOTO HHCTPYMEHTA;
Ar =(0,30-0,40)5 - nst abpa3MBHOIO HHCTPYMEHTA.

[TorpemnmHOCTh pa3MEepHOTO U3HOCA MHCTPYMEHTA OMpenessieTcs mo hopmyse

Au :L'UO
1000 °

3nauenus U, gansl B Ta0auIE 2.
TeMreparypHyt0 OrpeuIHOCTh At M NMOIPEIIHOCTD Ay, BBI3BIBAEMYIO H3HOCOM

MHCTPYMEHTA, OOBIYHO CYMMHUPYIOT MEXAY COOOM Kak BEKTOPHBIE BEJIIMYMHBI C

YU€TOM 3HAaKa.



5.3 Onpenenenue NeHCTBUTENBHON MOTPEITHOCTH YCTAHOBKU 3arOTOBKH

JleiicTBUTENBHAS IOTPEITHOCTh YCTAHOBKHU 3aTOTOBKHU B MPHUCIIOCOOTICHHUH €y,
NPUOIMKEHHO MOKET OBbITh HaijeHa mo Tabi. 1-4, 6onee ToyHO - mo Tabdi. 5-7,
c.518-522 [3]; myi1 HEKOTOPBIX TUIIOB MPHUCIOCOOJEHUN MOTPEUIHOCTh YCTaHOBKHU
naHa B Ta01.3.

[TorpemiHOCTh,  BBI3BAHHYIO  HECOBMEIICHMEM  TEXHOJOTHYECKOW U
KOHCTPYKTOPCKOM 0a3 (Ays), HAXOIAT Ha OCHOBE IIOCTPOEHUS U aHAJIN3a Pa3MEPHBIX
ueneu [4].

5.4 ComnocraBieHne AEHUCTBUTEIBHON MOTPEIIHOCTH YCTAHOBKU 3arOTOBKH C
JIOITyCTUMOM.

Ecnu cobmnronaercst ycnoBue ey, < €y, TO, CIE€JOBATEIbHO, IPUCIOCOOTIECHNE
o0ecrneunBaeT 3a/1aHHyI0 TOUHOCTh 00paboTku. Ecnu 310 ycnoBue He cobmonaercs,
TO MPUCTIOCOOIEHUE OKAXKETCS HEMPUTOIHBIM JIJISl BHIMIOJIHEHUS JAHHOW OMEpalnu,
u Oymer HEOOXOAMMO TMPHUHATH COOTBETCTBYIOIIME MEPHI: H3MEHHUTHh CXEMY
0a3upoBaHUs, CXEMY MPOCTAHOBKU Pa3MEPOB, KOHCTPYKLHIO MPUCIOCOOJICHUS WU

PEXUMBI U c1TOCO0 00pabdOTKHU.

Tabnuma 5.2 - 3HaueHus OTHOCUTENHLHOTO (YIEIHHOT0) U3HOCA PE3IIOB MPHU

YUCTOBOM TOUYCHUH

CkopocTb OTHOCHTENBHBIN U3HOC,
Oo6pabaTbIBaeMBblit Marepuan pe3aHust, M/MUH MKM/M
MaTepHan WHCTPYMEHTa
Crainp 30XM T15K6 100 12,5
TepMooOpaboTaHHAs T21K8 9,2
o8=1080 MH/™m’ T30K4 150 6,5
Cranp  jnerupoBaHHas T15K6 8,5
68=900 MH/m’ T30K4 3,5
T60K6 135 2,0
BK3 9,5
BK4 30,0
BK11 140,0




Cranb MunepanokepaMuka 200 12,0
XPOMHHUKEIbMOIHO1e- [IM332
HOBast
Cranb 2X13 T15K6 85 15,0
Cranp HIX15 T15K6 70 20,0
Crans 20 T30K4 150 4,0
Cranb 45 T15K6 120 12,0
T21K8 20,0
T30K4 480 3,0
T60K6 2,5
MuHepanokepamuka 60 0,5
IM 332 100 0,7
300 0,8
400 1,0
Yyryn CY 18-28 BK4 8,5
BKS 90 13,0
BK3 19,0
Yyryn CY 18-36 BKS 100 13,0
120 18,0
140 35,0
UyryH JerupoBaHHBIN BK3 90 2,5
230 120 3,5
240 11,0
I[BetHbie crutaBsl: J[1T BK8 200 2,0
BKS 180 2,0
AJI2 BKS 150 4,0
Bp.AMI]
9-2

5.5 Onpenenenre NOrpenIHOCTH MPUCTOCOOIECHUS
[TorpemHoCTh YCTAaHOBKM 3arOTOBKM €y COCTOMT M3 CIYYAaWHBIX ITOTPEIIHOCTEW:

0a3upoOBaHUS €;, 3AKPETUICHUS €,, TPUCTIOCOOTICHUS €, U paBHA UX CyMME.

Ey=nJel+&l+el.



[Ipy wucmonb30oBaHMM B TMPUCIOCOOJIEHUSAX THUIIOBOM CXEMbl Oa3HpOBaHUS
MOTPENTHOCTh 0a3MpOBaHUs HAXOIAT MO M3BECTHBIM (dopmynam Tabdi. 8,c.523 [3],
MOTPEIIHOCTh 3aKpervieHus onpeaesitor mo Gopmynam ¢.530 [3] unu TaGIMYHBIM
naHHbM. Ecnii B mpucnoco6ieHun npeiioxkeHa OpuruHaibHas cxema 0a3upoBaHus,
TO MOTPEIIHOCTh OA3UPOBAHUS PACCUUTHIBAIOT CAMOCTOSITENIBHO.

OTHoIlIEHHE TOTPEIIHOCTH MPUCTIOCOOJIEHUS K JOIMYCKY Ha BBIMOJIHSIEMBIN pa3zmep
JIeTalld Ha3bIBAIOT KO3(PPHUIIMEHTOM 3amaca TOYHOCTH MPUCTIOCOOICHUSI.

&
K=

Yem Menbiie K, — TeM Hazie:kHee U 10ATOBeYHEe Oy1eT padoTaTh MPUCIIOCOOJICHHE C
TpeOyeMOl TOUHOCTHIO.

B npaxrtunke
K, =(10-60%)5

BennuuHy MOrpentHocTy ¢, pacupeessatoT MKy OCHOBHBIMH KOHCTPYKTHBHBIMU
AJIEMEHTAMH TTPUCIIOCOOJICHHS, BIUSIOIMMUA Ha TOYHOCTh 0OpabOTKH, T.€. PEIIalOT
oOpaTHy!0 3a/1a4y COOPOUYHBIX TEXHOJIOTHYCCKHX IETEei: 0 JOIMYCKY 3aMBIKAOIIETO

3BC€HA HAXOOAT OAOITYCK COCTABJIAIOIINX 3BCHLCB

En=Epy YEpc Y E€ny T Ena JrZé'ni

rae €nu - HOrpelHOCTb (JOMYCK) IPUCIIOCOOICHUS Ha H3HOC YCTAHOBOUHBIX
3JIEMEHTOB,;

g, =[,N" - Ui ONOp, y KOTOPBIX Majias IJIOMab KOHTAKTa C 3aroTOBKOM;
nu
g, =pP,N" - JIsg omop ¢ pa3BUTOW MOBEPXHOCTHIO KOHTAKTa € 3arOTOBKOM

(MIacTUHBI, NaNblbl ¢ IUIocKoil  mosepxHocThio). N=0,4-0,6. O6bMHO

npuHumarot N=0,5.

Ta6nuna 5.3 [lorpemHoCTh 3aKperieHus] 3aTOTOBOK B pajHaibHOM (YUCIUTENh) U



OCEBOM (3HAMEHATEIb) HAITPABIEHUAX, MKM

XapakTepucTuka 0azoBoit [Tonepeunblie pa3Mepsl 3arOTOBOK (B MM)

MMOBEPXHOCTHU 10-18 |18-30 [30-50 [50-80 [80-120 [120-180 {180-260

1. IlorpemHOCTh 3aKperieHusi 3aroTOBOK B pagualbHOM (YUCIHUTENIb) U  OCEBOM

(3HaMeHaTeJ'IB) HAIIpaBJICHUAX IIPHU YCTAHOBKE 3arOTOBOK HAa HIMMMHACIIC CTAHKA

1.1. YcranoBka B 11adre

[Tponomxkenue Ta071.5.3

XapakTepucTuka 6a30Boif [Tonepeunble pa3Mepsl 3ar0TOBOK (B MM)
MTOBEPXHOCTHU 10-18 |18-30 |30-50 [50-80 [80-120 |120-180 [180-260
XO0IOJHOTSHYTas 50 60 70 80 - - -
KaJImOpoBaHHas 50 60 70 80

25 130 135 140 | ] ]
Yucro 06padoTaHHas 25 30 35 40

1.2. YcraHoBKa B 3-KyJIauKOBOM CaMOIICHTPUPYIOIIEM aTpOHE

Jlute€ B mecuanyo Gopmy

MaIIMHHON (POPMOBKH 270 |320 370 |420 500 600 700
110 MeTammaeckoi Mogem | 80 90 100 |110 120 130 140

175 200 [250 |300 350  |400  |450
70 |80 |90 (100 (110  [120  |130

60 70 80 100 120 140 160

60 |70 80 |100 [110 120 130

JIuThE B MOCTOSIHHYIO OpMY

JIuTbe T1I0 BBIJIABISIEMOU

MOJENU

35 |35 40 150 60 70 80
40 |50 60 |70 80 90 100
JlaThE MO AaBNCHHEM 270 270 270 |270 |270 270 270
80 | 80 80 | 80 80 80 80
rOquaH InTamMIIOBKa 25 25 25 25 25 25 25
UrT OpﬂquaTaHaH g E g % g % E
25 |25 25 125 25 25 25
MpeasapuTensio 25 |25 25 |25 25 25 25

obOpaboTaHHas

Yucro oOpaboTaHHAs

1.3. YcranoBka B THEBMAaTHUYECKOM MATPOHE

JIute€ B mecuanyoo Gopmy




MaIIMHHON (POPMOBKHU 1O 25 25 25 25 25 25 25

METaJUINYECKON MOAEIIN 25 25 25 25 25 25 25
25 |25 |25 |25 |25 |25 |25
. 25 25 25 25 25 25 25
JIute€ B mocTOsIHHYIO hopMy
25 |25 |25 |25 |25 |25 |25
25 25 25 25 25 25 25
JIutbe 10 BRILJIABISIEMOU
MOJIEIN
25 |25 |25 |25 |25 |25 |25
25 25 25 25 25 25 25
JIuTeE nmox naBiIcHUEM E E E é E E E
25 25 25 25 25 25 25
[Nopsiuas mTamroBka u 25 25 25 25 25 25 25
ropsitaeKaTaHas 2_5 2_5 2_5 2_5 2_5 2_5 2_5
25 |25 |25 |25 |25 |25 |25
TTpeABApUTENBHO 25 25 25 25 25 25 25
obpaboTaHHas

Yucto obpaboTaHHas

[Tonepeunbie pa3Mepsl 3ar0TOBOK (B MM)

XapakTepucTuka 6aszosoii|10-18 [18-30 |30-50 [50-80 |[80-120 |120-180 |180-260

MOBEPXHOCTU

2. HOFpeI_HHOCTL 3aKpCIUICHUA 3aroTOBOK Ha CTOJICE CTaHKa Ha OIIOPHBIC IIJIACTUHBI

(4ucnuTeNns) U ONOPHBIE ITHIPU (3HAMEHATEIb)

2.1 YcTaHOBKa B IPUCHIOCOOJIEHUH C PYYHBIM 32KUMOM

Jlute€ B mecyanyroo Qopmy
MalIMHHONM  (QOopMOBKU 10| 25 25 25 25 25

MeTaJLTHYECKOH MO 25 |25 25 |25 25
5 |5 |5 |5 |2
25 25 25 25 25
5 |5 | | |2
25 25 25 25 25
25 25 25 25 25

JIuThE B MOCTOSHHYIO OpMY

JIutee T1I0 BBIIJIABISIEMOU

MOJIENH 25 |25 25 |25 25
25 25 25 25 25
JInTeE o1 HaBIeHUEM 2_5 2_5 2_5 2_5 2_5

lopsyas ~ mTtamMnoBka M| 95 25 25 25 25
ropsiueKaTaHas 25 25 25 25 25




25 25 25 25 25

[IpenBapuTENLHO 25 |25 25 |25 25

o0paboTaHHas 25 |25 25 |25 25
25 25 25 25 25

Uwucto oOpaboTaHHas

[nudoBanue

2.2. YcranoBka B HpI/ICHOCO6HeHI/II/I C IHEBMAaTHYCCKHUM 3aKMMOM

JIute€ B mecuanyo Gopmy

MaITuHHON ()OPMOBKH IO 25 25 25 25 25
METATTNYECKON MOJIEIH 25 25 25 25 25
5 |25 |25 |25 (25
JIute€ B OCTOSIHHYIO (pOopMy 25 25 25 25 25
5 |25 |25 |25 (25
25 25 25 25 25
Jlutbe 1O  BHILIABISEMON
MOJIETHN
35 |25 |25 |25 |25
25 25 25 25 25
JIute€ nmox naBieHUEM o5 o5 o5 o5 o5
25 25 25 25 25
l'opsiuas mTammnoBka u 25 25 25 25 25
ropsiuekaTaHas 25 25 25 25 25
5 |25 |25 |25 (25
[IpenBaputensHO 25 25 25 25 25
obOpaboTaHHas 25 25 25 25 25
Uucto obpaboTanHas 25 25 25 25 25
HInudosanue
[Ipumeuanus

1. Tlpu ycTaHOBKe Ha OMNpPaBKy HYXHO YYUTHIBATh MOTPEUIHOCTH Oa3UpOBaHUS U
NPUHUMATh MOTPEIIHOCTh 3aKPEIJICHUsI B 3aBUCUMOCTH OT CHOC00a KperieHus
OTPaBKHU: B THJIb3€, MATPOHE WU 32KUMHOM MPHUCTIOCOOTCHHH.

2. YcTaHOBKa B JKECTKMX LEHTpPaX HE JaeT MOrPEIIHOCTH 3aKpEIUIeHHUs B

paauanbHOM HampaBieHuu. llorpemHocTs 3akperuieHus, oOpasyromascs Mnpu



YCTAaHOBKE B IUIABAIOLIMM IIEPEIHUM M BpAIAOLNIMNCA 3aJHUM LEHTPbI, HE
YUYUTBIBACTCS, TaK KaK NEPEKPBIBACTCS OTKIOHEHUWEM 3arOTOBKHM IOJ JIEWCTBHEM
CHJIBI PE3aHUS.

3. YcTraHoBKa HA MarHUTHOM TUIMTE HE TAE€T MOTPEIIHOCTH.

4. 3a nonepeuHsblil pa3Mep 3aroTOBKM HE0OOX0IMMO MPUHUMATh HAMOOJIBIINN pa3Mep
B CEUEHUHU IO HOPMAJIM K 00padaThIBa€MON OBEPXHOCTH.

N - 4KCJIO KOHTAKTOB 3arOTOBKU € OMOPOM (00bEM BBIITYCKA U3/AEIUN);

B u B2 - nocrosHHbIe koahunmentst [2, ¢.21];

& pe = TIOTPELTHOCTh YCTAHOBKU MPUCTIOCOOJIEHUS Ha cTojie ctaHka coctaniseT 0,010
- 0,020 mm;

€ny - HOTPEIIHOCTh HM3TOTOBJEHHSA YCTAHOBOYHBIX JJIEMEHTOB M HX MOHTaXa B
kopmyce npuaumatot 0,005 - 0,010 mwm;

€ngp - TOTPEHIHOCTh HU3TOTOBIECHUS W YCTAHOBKM DIEMEHTOB JJs HalpaBICHHA
pexyiero uHCTpymeHTa. [Ipu HampaBieHun cBEpJl MO KOHIYKTOPHBIM BTYJIKaM €€

BBIYHUCTISIOT TI0 popMmyJie:

S(a+h)
TR

rae S - HauOoJIbLINI 3a30p MEXAYy OTBEPCTHEM B KOHTYKTOPHOU BTYIIKE U
ceepiom. Haznauaetcs mo 'OCT 8851-81, 'OCT 3047-81.
a - paccTOSTHUE MEXIy TOPILIOM BTYJIKH U JeTalIU: pu 00paboTke uyryHa pasHo 0,5
d cBepna, cTanu u BI3KUX MaTepHayioB - d cBepIa;
b - rmyOuHa 00padaThiBaAEMOT0 OTBEPCTHSI IO YEPTEKY JICTAIIH;
h - BeIcOTa BTYJIKH; 7151 CTAHJAPTHBIX BTYJIOK MPUHUMACTCS 110
['OCT 18429-83, 'OCT 18430-83, 'OCT 15362-83;
CymMmapHasi TOTPENIHOCTh BCEX OCTaIbHBIX AJIEMEHTOB MPHUCIIOCOOICHHUS,

BJIUAOIIAsA Ha TOYHOCTD O6pa6OTKI/I, HaxXoanuTCA U3 Pa3HOCTHU:

n
Zé‘ni =&y — (8nu & t gny + gnd))
i



CymMapHasi TOrpemHOCTh paBHA CYMMAapHOMY JOMYCKy pa3Mepa Ha

cOOPOUYHOM YepTexKe MPUCTIOCOOJICHHUS.

i §ni = §nc

Ecnu BenmuuuHbl &,; U S, BBIAEPKHUBATH SKOHOMUYECKU HEIEIECO00pa3HO

nin HCBO3MOXKHO, TO HGO6XOI[I/IMO BHCCTH HU3MCHCHHA B KOHCTPYKIHIO

MPUCIIOCOOJICHUS U CAeNaTh TOBTOPHBIN pacuer.

6 Pa3paboTka uepTeska 001Iero Buaa MpUCIoCcoOICHIS

Ha ocHOBe BBIMOJTHEHHBIX pPAcUuETOB Pa3padaThIBAIOT KOHCTPYKIIMIO
MPUCIIOCOOJICHHS M BBIYEPUMBAIOT YEPTEXK €ro oO1ero Buaa Ha aucrax (popmar Al)
MPEUMYIIECTBEHHO B MaciTade 1:1.

[Ipu pa3paboTke HSTOro 4YepTeka HEOOXOAUMO YCBOUTH  IpaBUiIa
0e3onacHocTu npu Akcruryatanuu npucrnocoosnenuit 'OCT 12.2.029-83, umets u
WCIIOJIb30BaTh CTaHAAPTHI HA JI€Tadl W Y3Jbl MPHUCIIOCOOJIECHUN M CIPABOYHYIO
JUTEpaTypy.

K geprexy oOmiero Buaa mpeabsaBIsSIOTCS CIEAYIOMNUe TPeOOBaHUS:

1. YUeprexx moipkeH ObITh pa3paboraH B cooTBeTcTBUM ¢ TpeOoBanusmu ECK]I.
KonmuecTBo mpoeknuii TOKHO OBITh TOCTATOYHBIM [JIsl TIOHUMAHHs KOHCTPYKIIUH,
IPUHITUNA pabOThl MPUCTIOCOOJICHUS U JIOJKHO TO3BOJISATH BBIUYEPUMBATH pabOunid
YEepTEXK JH000M U3 ero JAeTalen.

2. Jletanu W Ipyrue dSJIEMEHTHl JODKHBI OBITh MPOYHBIMU, TEXHOJIOTHYHBIMH, C
MUHUMAaJIBbHON Maccoil u rabaputamu, obecrneyuBaTh yAOOHYIO COOpPKY, PEMOHT M
AKCIUTyaTaIMI0 TIPUCITIOCOOICHUSI.

3. Ha yeprtexxe NOKHBI ObITh YKa3aHbl: 0a30Bble MOBEPXHOCTH MPHUCIIOCOOIEHUS,
HalagouHble (COOpOUHbIE) pa3Mepbl ¢ TPeOyeMbIMU OTKIOHEHUSIMH OTHOCUTEIIBHO

0a30BBIX HOBCpXHOCTeﬁ, pasMEpbl TOCAAOYHBIX COC,Z[PIHGHPIﬁ, IMPUCOCANMHHUTCIIbHBIC



U rabapuTHBIE pa3Mepbl, TEXHUYECKUE YCIOBUA Ha COOpPKY, HaNaAKy, MOHTaX U
IKCIUTyaTaIMI0 IPUCITOCOOICHUS.

4. KoHcTpykuus npucriocoONeHHs JODKHA COOTBETCTBOBATh TPEOOBAaHUSIM
XyJIO’)KECTBEHHOTO KOHCTPYUPOBAHUSI U TEXHUYECKON ICTETUKH.

5. 3aroToBKa Ha YEPTE)KE NOKA3BIBACTCS CMHUM WJIM KPAaCHBIM LIBETOM U YCJIOBHO
CUMTAETCS PO3PAYHOM.

6. llBeTHON IMHWEH Ha NPUCIIOCOOJCHUM TIOKAa3bIBACTCA OpPUTHMHAIBHAS YacTh

MPUCTIOCOOICHHUS, pa3pab0TaHHAst ABTOPOM.

7/ Onucanre KOHCTPYKUIHUH U TPUHIUIIA paOOThI IPUCTIOCOOTEHUS

B nosicHuTensHOM 3aIrcKe OMUCHIBAIOT:
7.1. CnyxeOHOe Ha3HAUYEHHE TMPHUCIIOCOOJICHUSI M €ro TEXHUYECKHE JaHHbBIC
(XapaKkTEepUCTUKH).
7.2. CoctaB KOHCTPYKIIMU, KaK MpaBUJIOo, HAaUMHAs ¢ 0a30BOil jneTanu (Kopmyca) u
MIPUCOCTUHSACMBIX K HEH APYTHUX y3JI0B U JICTAICH.
7.3. lIuxa paboThI IPUCIIOCOOJICHHS, HAUMHAS C YCTAHOBKH 3arOTOBKH M 3aKaHUHMBAs
€€ CHATHEM.
7.4. HoBU3HY KOHCTPYKIIUU U €€ MIPEUMYIIIECTBO MO CPABHEHUIO C CYIIECTBYIOIIUMU

KOHCTPYKLIUSIMH.

8 Ilpumep pacuera MOTPEOHBIX CHUJT 3aKPEIICHUS 3aTOTOBKU

8.1 Ucxonurle 1aHHbBIE

TpeOyetcst pazpaboTaTh KOHCTPYKIMIO MEXAHU3UPOBAHHOIO MPUCIIOCOOIICHUS
K TOPU30HTAJIbHO-PACTOYHOMY CTaHKY JJIi PACTOYKU OTBEPCTHUSI B KOPIYCHOMU

neranu. W3 yeprexa jgetanu u3BecTeH TpeOyemblid nuametp oTBepctuss D',

5,

PaCCTOSIHUE €TI0 OCH OT IINIOCKOCTH OCHOBAHHA 8" N TCXHHUYCCKHC YCJIOBHA Ha



U3TOTOBJICHHE OTBepCTHs. J[aH 00beM BhImycka faetaneit N (mt/rox).

AHanmu3 CciaykeOHOro Ha3HA4YeHHs Je€Talh, KOHCTPYKTOPCKHI KOHTpPOJIb
yepTeXka, aHajdu3 TEXHHUUECKUX YCIOBUHM HM3TOTOBJCHUS NETadM M OTpabdOTKa ee
KOHCTPYKIMU Ha TEXHOJOTUYHOCThH MO3BOJIIA YTOYHUTHh HWCXOJHBIE TEXHUYECKHE
YCIIOBHS, BBISIBUTH OIIUOKH B YEPTEKE, MOBBICUTH TEXHOJIOTUYHOCTh KOHCTPYKIIUH.

Pacyer Tuna mpou3BoACTBa IMOKazaj, YTO OHO cepuiiHoe. Clie0BaTeNIbHO,
IPUCIOCOOJIEHHE JOJDKHO OBITh YHHUBEPCAIBHO-HAIAJOYHBIM, CO CMEHHBIMU
3JIEMEHTaMH U HaJaJKaMH.

Pazpabotansl MapiipyTHass M OIEpAlMOHHAs TEXHOJOTHH, OIpPEACICHBI
PEKUMBI pe3aHUs WU HOPMBI BPEMEHH; YCTAaHOBIEHO, 4TO 00pabOTKa OTBEPCTHUS
IPOU3BOJUTCSI MOCTE YUCTOBOM OOpaOOTKM MJIOCKOCTH OCHOBAHHUSI U YEPHOBOH -

TOPLIOBBIX MIOBEPXHOCTEN U MOJIOK JETaH.

8.2 O6ocHOBaHUE CXeMbl 0a3UpPOBaAHUS

N3 xypca TEXHOJOTMM MAIIMHOCTPOCHMUSI HW3BECTHO, UTO TpH 00paboTke
KOPIYCHBIX JeTaneil HeOOJbIIMMHU MapTUSMU Haubojee LeJecoo0pa3Ho Ha
OOJBIIMHCTBE OMEpalnii MEXaHUYECKOW 0O0pabOTKH B KavyeCTBE TEXHOJIOTHYECKHUX
0a3 KCIOJIb30BaTh TPU B3aUMHO-TIEPIEHAUKYJISIPHBIE IJIOCKOCTH; NMPU 3TOM CHILY
3aKpeIyIeHUs] OOBIYHO HANpPAaBISAIOT MEPHEHIUKYISIPHO TIIOCKOCTH OCHOBAHMAL.
[Tpunumaem 3Ty cxeMmy Oa3upoBaHHs (CM. PHCYHOK), TaK KaKk OHa OOecleuyuBaeT
COONIIO/ICHWE TIPUHIIUIIOB TIOCTOSHCTBA M €AMHCTBa 0a3, a, CJeIoBaTeIbHO,
HauMOOJIbIIYI0 TOYHOCTH 00paboTku. Kpome Toro, sra cxema Hambojee Mmpocrta B

peanu3aiuu.

8.3 PacyeT noTpeOHbBIX CHUII 3aKPETICHHSI 3aTOTOBKH

8.3.1. BoluepurBaem 3aroToBKY B TPEX MPOEKIUAX (CM. PUCYHOK).
8.3.2. [loka3pIBaeM pEXyIIUNA HHCTPYMEHT U CO37aBacMble UM CHUJIbI PE3aHMSL.

Tak kak pe3cn BpamacTCa MW NEepeMCIIACTCA BAOJbL OCH, TO CHJIbBI PE3aHUA -



NEPEMEHHBIE [0 HampaBieHUto. [lo3TOMy mNpHKIaAbIBAEM CHIIBI pPE3aHUusl B
IIPOU3BOJIBHON TOUKE M, HaXOsIIENCs HA TPACKTOPUU JBUKECHUS PEXKYILEU KPOMKHU
WHCTPYMEHTA.

8.3.3. Cuna tsxect G 3aroTOBKH MPIKMMAET €€ K MOCTOSHHBIM OINOpaM
npucnocoOseHus, HeHTpodexHas cuna Fy u cuna mHepuuun Fy oTcyTCTBYIOT, Tak
KaK 3arO0TOBKa HETOBM)XHA BO BpeMs 00paOOTKH.

8.3.4. U3 cxembl cuil, TEHCTBYIOMIMUX HA 3arOTOBKY (CM. PUCYHOK), BUIHO, YTO
CWJIBl PE3aHUsl CTPEMATCS CMECTUTH 3aroTOBKY IO HampasiieHHto oced OX u OY u
MOBEPHYTh BOKPYT 3TUX oceil. Hanbonee omacen cABUT 3ar0OTOBKH IO HAIIPaBJIEHUIO
ocu OX moxa nerictBueM cuiibl Py u mo wHampaBienuto ocu OY moja JercTBUEM
pe3ynbTUpPYIOIIEH CUibl pe3aHus P, a Takke MOBOPOT 3aroTOBKM BOKPYT OCH,
napasuiesibHo ocn OX U MpOXOAAIIEr Yyepe3 OMOPHbIE TOUKU Ay U A3, M1 BOKPYT OCH
OX (onopHbie TOUKH A4 U As). OTpBIB 3arOTOBKU OT OIOP IO JE€HCTBUEM CHIIBI P 1
IIOBOPOT €€ BOKPYT ocu OZ - MaJOBEPOSTEH.

8.3.5. Hambomee 1e1ecoo0pa3Ho CHITy 3aKpEIICHUS 3arOTOBKH MPHUIIOKHUTH B
JIByX TOUYKaxX K MOBEPXHOCTH Jam. JTO 00eCHeunuT HeoOXOAMMOe MPOTHUBOACHCTBHE
cuie pe3anus. [IpuiokeHre cuiibl 3aKpeIyIeHrs B YEThIPEX TOUYKaX MPOTUB OMop Aj
— A3z obecrieuuT OOJBIIYI0 YCTOMUMBOCTH 3arOTOBKH, HO YCJIOKHUT KOHCTPYKIIHIO
IPUCIIOCOOJICHUS, @ MPUIIOKEHNE CUJIbl 3aKPEIJICHUs] B OJTHOM TOYKE, B MJIOCKOCTH

CUMMCTpPHUHU 3arOTOBKH, YMCHBIIIUT €€ YCTOfIQHBOCTB.
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Pucynox 8.1 PacueTnast cxema omnpejieieHusi TOTPEOHBIX CHIT 3aKPETUICHHUS

3aroTOBKH

8.3.6. I3 okOHYATENIbHOTO aHallM3a CXeMbl ACMCTBUS BCEX CHJI HA 3arOTOBKY

O4YE€BHIHO, UTO IIO[ ,ZICI\/'ICTBI/IGM CUJIbI 3aKPCIICHUSA Q u cuibl TshkecTd G B TOUKax

KOHTaKTa

IIJIOCKOCTH

OCHOBAaHUA

3aroTOBKH C

HpI/ICHOCO6HCHI/IH BO3HHUKACT CHJIa TPCHUA

F, = f(Q+G—KPsiny)

IIOCTOAHHBIMH

OTopamMu



BnusiHue pesynpTupyromei cuibl pe3anusa P Ha cuny TpeHus F; 3aBHCHT OT
yria y , KOTopbid u3Mensiercst ot 0 1o 2.

Tak kak Bo BpeMsi 00pabOTKU OTBEPCTHUS 3arOTOBKA HAXOJUTCS B COCTOSTHUM
IIOKOSI Ha IMOCTOSIHHBIX OMNOpax MPUCHOCOOJIEHUs, TO CHJIa TPEHUs JOJDKHA OBITh
OoJbIIE BCEX JEHCTBYIOIINX CUII PE3AHHUS.

1. IIpu nelicTBuuM cuil pe3anus o HampasiaeHuo ocu OX

Fr > KP,
oTKymampu 7~ 5
Q = KPy —(G+KPy)f
(8.1)
2 .Ilpwu nevicTBrM CHUII pe3aHus IO HanpasieHuto ocu OY
F > KPcosy (8.2)
oTkyaa npu y =0
KP
Q, :T_(G"'pr)f
(8.3)

MomeHT cuiibl 3akperyieHuss Q OTHOCUTEIBbHO OCH, NPOXOJAIIeH uyepes
OTMOpHbIE TOYKM A, U Az, JOJDKEH OBITH OOJIbIlIE MOMEHTa CHJIbl pe3aHus P

OTHOCUTEIBHO YTOU XKE OCH:

501051
KP
Qs =—1I
a (8.5)

rae l=csiny

Nwmes (8.2) u (8.3), Haitnem

Q, = %(\/a2 +b? +2absinﬂ). (8.6)



MOMEHT CHJI 3aKpeIuIeHrs OTHOCHTENHbHO ocH OY (omopHBIe TOYKU Ay U As)

JOJDKEH OBITH OOJIbIIE MOMEHTA CUJI PE3aHUS:

%Q4h > KhPsiny + KPX(b+23ina)—%Gh

N

_ b 2.
Q, =2K{Psm(a+ﬂ)+ P, [E+Hsmaﬂ—6. (8.7)

HalineM mnpou3BOJHYI0 OT BBIp@KEHHS B KBaJpaTHBIX CKOOKax IO
IIEPEMEHHOMY apryMEHTy « H, IIPUPABHAB €€ K HYJIIO, IOJIyYUM 3HAYCHUE o, IPU

KOTOpOM JICUCTBUE CHUJIBI pe3aHuA HanboJiee oacHo

Pcos(a + )+ Py %cosw =0

(8.8)
OmnpenenuB u3 (8.8) KpuTHUECKOE 3HAYEHHUE YIJIa o W MOACTaBUB ero B (7),

HaunjeMm

_ 2 2 222 b B
Q, =2K|,|p” +2PP, —cosf + P, —2+PX— G
h h h
(8.9)

Ecnu mojcraBuTh B MOJMyYEHHBIE 3aBUCHUMOCTH 3HAUYEHUS CHUJI pe3aHus M
COOTBETCTBYIOIIUE pa3Mepbl 3arOTOBKM M TPHUCIOCOOJICHHUS, TO MOXHO TIO
dbopmynam(1), (2) , (6) u (9) HaitTu nmoTpeOHYIO CUITy 3aKperuieHus. Tak Kak Bce
COOTBETCTBYIOILIME CUJIbI PE3aHUs JEUCTBYIOT OJHOBPEMEHHO, TO MOTpeOHas cuia
3aKpETUICHUS IOJDKHA OBITh paBHA CyMME THX CHJI

Q:Q1+Q2+Q3+Q4_

W3 wyeprexka BHIIHO, YTO 3aroTOBKa HMEET JOCTATOYHYIO >KECTKOCTb,
JOTIOJTHUTENbHBIE  OMOpbl  He TpeOytorca. IlpuMeHsieM HayalbHYIO CXeMy
0a3upoBaHUs U 3aKpPEIICHUS

ITo U3BECTHBIM 3aBUCUMOCTAM [2,3]u Ap. onpenesisieM OCHOBHBIE MMapaMeTpbl

34 KUMHOI'O YCTpOfICTBa. Ecau B kauecTBe MCXaHU3HUPOBAHHOI'O IIPUBOAA, KAK B



JTAaHHOM CJIydae, MCITOJIb3YeTCsl THEBMATUYCCKHUH IIJIMHAP, TO CO3/IaBaeMasi UM CHJIa
3aKpeTUICHUS

2 g2
W — pﬂ-(dn4 dlu)n

2.
TJIe P - yIeIbHOE JAaBJIEHUE C)kaToro Bo3ayxa B cetu 0,3-0,5 MIla (~ 4 krc/cm”);
d, 1 d,, — COOTBETCTBEHHO JTMAMETPHI IIITOKA U TIOPIITHS;
T- xo3ppunuenT momesnoro aekcraus - 0,7-0,85.

W13 uncnosoro psga auametpoB nopiiast U mroka (FOCT 6540-81)
d, =(03-0,5),
TOT1a
W =0,785%0,84%d’ * p*np
npu
d =04d,
W3 ycnoBusi HEMOJBHKHOIO COCTOSIHUSI 3arOTOBKH B IPUCIIOCOOJIEHUU BO

Bpems ee oopabotkun  W>Q Haxoaum

q Q
" 10,785%0,84% p¥ 7

[Tocne pacyera 1raMeTpa NOPUIHSA OKOHYATEIBHYIO €0 YUCICHHYIO BEIUYNHY
YTOUHSIIOT 1O YUCIOBOMY psay nuamerpoB nopiHs no ['OCT 6540-81. IIpu stom
PEKOMEHIyeTCsl IPUHUMATh OJIKalIIyo O0JbIIyI0 BeIUYuHy. Eciin mpuHATHIN 110
YUCJIOBOMY psay AWameTp TopiiHs Oonbine pacuetHoro Ha 10% wu Oonee, ToO,
NOJIb3YSICh yKa3aHHBIMH (OpMylIamMHu, HEOOXOAMMO pacCUUTaTh AEHCTBUTEIbHYIO
BEJIMYMHY CHUJIbI, CO3JaBAEMYI0 ITHEBMAaTUYECKUM LUJIUHAPOM U, CIIEIOBATEIBHO,
NEUCTBUTENbHYIO BEJIMYMHY CHJIBI 3aKkperuieHus. BennuumHy xoma 1ITOKa
YCTaHaBIMBAIOT B 3aBUCHUMOCTH OT HEOOXOAMMOW BEIMYMHBI IEpEMEIICHUs
32)KUMHBIX 3JI€MEHTOB ISl CHATHS (YCTAaHOBKH) 3arOTOBKH B NPUCIOCOOJICHHUU C

yuetoM pexomenganuii 'OCT 12.2.029-83.
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3.1 TexHUKO-?KOHOMUYECKOE€ O0OOCHOBAaHME METOJa MOJy4YEHHUs 3arOTOBKU U

€C IIPOCKTUPOBAHHUC

OpHuM W3 BOXHEHIIMX 3TANOB MPOCKTUPOBAHUS TEXHOJIOTHH W3TOTOBJICHUS
JIETaJH SIBJISIETCS BBIOOP UCXOAHON 3arOTOBKHU.

B MammHOCTpOEHUH OCHOBHBIMHM BUJAMU IOJIYYEHHS 3arOTOBOK SIBISIOTCS —
JUThE CTATbHOE, YYT'YHHOE W W3 IBETHBIX W JKAPOIPOYHBIX CILJIABOB, MOKOBKU H
IITAMIIOBKU CTaJbHBIC, U3 TUTAHOBBIX U JIETKUX CIUIABOB, BCEBO3MOKHBIEC MTPOQIIU
npokaTta. Ha BbIOOp ¢GopMmbl, pa3MepoB W METO/AA TMOJYYCHHUS 3arOTOBKH OOJIBIIIOE
BIUSHUAC OKAa3bIBAIOT MaTepHall, KOHCTPYKIHS, pa3Mepbl, (PyHKIIMOHAIBHOE
Ha3HAUCHUE JIeTaju, TUMN TPOU3BOACTBA W apyrue ¢dakrtopsl. Llenb storo srama
KYpPCOBOTO MPOCKTUPOBAHUSA — BEIOOP ONTHMAILHOTO METO/Ia TIOMYUYCHHSI UCXOTHON
3arOTOBKH, TO3BOJIAIONIETO B JaHHBIX MPOU3BOJICTBEHHBIX YCIOBHUSIX CBECTH K
MUHUMYMY TEXHUYECKHE M SKOHOMHUYECKHE 3aTpaThl, MO3BOJISIIONIUE CHU3UTH
ce0CCTOMMOCTh  M3TOTOBJICHUS JETald W, COOTBETCTBEHHO, TIOBBICUTH €€
KOHKYPEHTOCTIOCOOHOCTb.

PanmonanibHO MOOOpaHHBIN METOJ| MOJYUYECHHS 3arOTOBKHM B 3HAUYMTEIHLHOU
Mepe MpeaonpeeisieT TEXHOJIOTHYECKUN MPOIecC U3TOTOBJICHUS JIETall, CBOIS K
MUHHUMYMY YHCIIO 00pabaThiBa€MbIX MOBEPXHOCTEH JETaIM, BEIMYUHY CHUMAEMBIX
MIPUITYCKOB, KOJIMYECTBO TIEPEXOJIOB U OTEPAINA MEXaHUIECKOH 00paOOTKH | T.1I.

Bre1i6op 3arotoBku U meTona €€ MOMy4YeHUsT HEOOXOIMMO TMPOM3BOJIUTH B
COOTBETCTBUU Cc TpeOOBaHUSIMU I'OCT 14.303-73 B caeayomei
MOCJICTIOBATEILHOCTH.

1)  Ompenenenue BUIa 3arOTOBKH.

2)  BbiOop MeTO/a OTYYCHHUS 3arOTOBKH.

3)  HasnaueHue MpHITyCKOB Ha Bce 00pabaThiBacMbIe TTOBEPXHOCTH.

4)  Pa3pa0OoTka 3CKH3a 3aTOTOBKH M €€ MacCHhl.

5)  TexHHKO-dKOHOMHYECKash  OICHKAa KOHKYPUPYIOIIMX  BapHaHTOB

MOJTYYCHUS 3aTOTOBKH.

BI/I,Z[ PICXOI[HOﬁ 3aroTOBKH (HpOKaT, JIMTHE, HlTaMl'[OBKa) YCTaHAaBJIMBACTCSA Ha



OCHOBE KOHCTPYKTHBHBIX (JOPM U Pa3MepoOB, MaTepuaia JeTalu, 00beMa BBITyCKA.
[Tpu BBIOOpPE MCXOAHOM 3arOTOBKM HEOOXOAMMO CTPEMHUTHCS K MAaKCUMAIbHOMY
npuOIMKEHUIO0 (POPMBI U pa3MepPOB €€ K MapameTpam roTOBOW JIETalH.

[Tocne 3TOro, y4uThiBasi KOHCTPYKLHIO JE€Tadd M TOAOBOW OOBEM BBIITYCKA,
BBIOMPAIOT J1Ba HAaUOOJIEe MPOTPECCUBHBIX METO/1a TTOJIYYEHHUSI 3aTOTOBKHU.

CHauana ycTaHaBiIMBaIOT HauOosee MOAXOMAIINNA TEXHOJOTHUECKUHN MpoIiece
W3TOTOBJICHHS 3arOTOBKU. 3aTeM BBIOUPAIOT MeToJ (POpMOOOpa3OBaHUs 3arOTOBKH
(JIuThe 6 TecyaHble, CTEP>KHEBBIE WM METaTM4Yeckue (opmbl, CBOOOHAS KOBKa,
KOBKa B TIOJIKJIQJHBIX IIITAMITaX, IITAMIIOBKA B OTKPBITHIX MITaMIax U T.1I.)

B mepByto odepenb BHIOMPAIOT TOT METOJ U3TOTOBJICHUS, KOTOPBIM MOJTHOCTHIO
o0ecrieunBaeT TOYHOCTh M Ka4eCcTBO 3aroToBKU. [Ipu BeIOOpE MeTO1a U3rOTOBJICHUS
3arOTOBKM CIIEYET YYHUTBIBATH BO3MOKHOCTh OJHOBPEMEHHOIO H3TOTOBIICHUS
HECKOJIBKHUX 3arOTOBOK.

[Ipu BBIOOpPE MeTOAa JUTHhS HEOOXOJIMMO YYMUTHIBATH BIIMSHUE OCOOCHHOCTEH
dbopMUpOBaHUS CTPYKTYpPhI METaUla OTJIMBKHA, TEXHOJOTHYECKUX, (HUZHUKO-
MEXaHUYECKHX, IMNTEUHBIX CBOMCTB CIUIaBA HA KOHCTPYKIIMIO JINTOW 3arOTOBKH.

CpaBHUTENbHASA XapAKTEPUCTHKA CHOCOOOB M3rOTOBJIEHUS OTJIMBOK, HX
0COOEHHOCTH M 00J1acTh MPUMEHEHUs TpuBeeHbI B Ta0. 1[13.c 117].

OpueHTUPOBOYHBIC JAHHBIE U IIEPOXOBATOCTH OTIMBOK MpPUBEACHBI B Ta0. 13
[13.C.13I].

3aroToBKU U3 MpoOKaTa MoIy4aroT pe3koi. CriocoObl pe3ku, TOUHOCTh U 00J1acTh
IpUMEHEHUS AaHbl B Ta0.66 [13.c 171].

CpaBHUTEIBHBIC XapPAaKTCPUCTUKH TOKOBOK, H3TOTOBIIIEMBIX KOBKOHW U
MITAMIIOBKOM, M 00J1aCTh MpUMEHEHHUs TpuBeeHbI B Ta0.21[37.c 138].

[Tpumycku Ha MEXaHWYECKYI0 OOpaOOTKy OTJIMBOK W JOMYCKH Ha HX
m3rotoBieHue pernmamentupyrores I'OCTamu [13,¢. 120...133].

[Ipunycku U [ONYCKU Ha MOKOBKM M3 YIVIEPOAMCTOM M JIETUPOBAHHOW CTalleh
py KOBKe Ha MoJioTax ycranapiuBarot 1o ['OCT 7829-70.

IIpunyckn 1 TONyCKM Ha IOKOBKM M3 TE€X K€ CTaJed IPU KOBKE Ha Ipeccax

ycranaiuBatot o 'OCT 7062-79 [13,c, 146].



[Ipunycku U JONMYyCKHM MpU TOpsSYEH IITAaMIOBKE METOJIOM BbIAABIMBAHUSA
npuBeaeHsl B [13, c. 143].

[Ipunycku v 1OMyCKH 7151 TOKOBOK M3 BBICOKOJIETHPOBAHHBIX CTAJIEN U CTAJIEH C
0COOBIMU (PU3UYIECKUMU CBOMCTBAMH YCTAHABIMBAIOT 110 CTAHIAPTaM MPEATPUSITHS.

Jonycky, TPUIYCKM M Ky3HEUHbIE HANYCKM HA I[IOKOBKH CTaJIbHBIC
mrtamnoBanHbie yctaHaBnuBaroT no ['OCT 7505-89.

Pa3Mepbl auamMeTpoB 3aroTOBKH ISl JA€Tajieil, U3TOTOBJISIEMBIX U3 KPYTJOro
coproBoro mnpokara 1o I'OCT 2590-71, nansi B [13,c. 169].

Pa3meps! mosocoBoro crampHOTO TpokaTta ompeaensstorcs ['OCT 103-76 u
npuBeneHsl B [13, ¢.170].

OxoHYaTeNbHBIA BEIOOP METOJIa U3TOTOBIICHUS 3aTOTOBKU MPOU3BOIST MOCIIE
TEXHUKO-3)KOHOMHUYECKOMY CpPaBHEHMIO JIByX BapUaHTOB II0 CEOECTOUMOCTH U
KOd(pbULIMEHTY HCIOIB30BaHUS MeTalia. MeToauKa TEeXHUKO-PKOHOMHYECKOTO
CpPaBHEHHUS KOHKYPUPYIOIIMX BapUaHTOB H3TOTOBJIEHUS 3arOTOBOK IPUBEACHA Ha
ctpanunax 31-49[7] u B MeTonuueckux ykazanusx [18].

Pesynbratel pacyera ciemyer cBecty B Ta0uiry 3.1.

Tabnuna 3.1 - CpaBHeHHE BapUAHTOB MOJYYSHHUS 3aTOTOBOK

Ne HanmenoBanue IIepssiii | Bropon
n/m nokasarelyen BApUAHT | BApUAHT
Bun 3aroroBkn

["om0BOI 00BEM BBITyCKa

Macca 3arotoBku

CTOMMOCTB 3arOTOBKH

KoadduimenT ncnonp3oBanus metauia

OB WIN|F-

3.2 TexXHUKO-2KOHOMHYECKOE 000CHOBaHHE IIPpUHATOTO BapHaHTa

TCXHOJOTIHYCCKOIO IIponecca

B nanHoM paszzene mpOM3BOAMTCA TEXHHKO-3KOHOMHMYECKOE OOOCHOBaHHE



INPUHATOrO BAPUAHTa TEXHOJIOTMYECKOrO IMpoLiecca U3rOTOBJICHUS ACTAINA B LIEJIOM
WIM TI0 OJHOM W3 omepanuil MexaHuueckod oOpabotku. s cpaBHEHHs JBYX
ornepanuii HeEoOXOIUMMO HCIIOJIb30BAaTh 0OJiee MPOrpeccUBHOE 000pPYAOBaHUE,
PEXYIINNA U MEPUTEIbHBIA MHCTPYMEHT, CTAHOUYHBIE TpUciiocoOenns. CpaBHEHUIO
MOJAJIekKAT OJUHAKOBBIE OO0BEMBI paboT, T.e. 00paboTKa OJHUX U TEX Ke
IIOBEPXHOCTEH, HO Pa3IUYHBIMH METOJAMMU.

[lo xaxmoMy BapuaHTy ONEpaludd  JOJKHA  OBITh  OMNpejeseHa
TEXHOJIOTHUYECKast Ce0ECTOMMOCTh U IPOU3BE/ICHO CPaBHEHHE.

Pacuer cebecToMMOCTH omnepanuu Mnpu BbIOOpE BapuaHTa 0OpaOOTKU MOKET
ObITh  OCYIIECTBJIEH METOJOM MpPSIMOTO  pacupeneneHus 3arpar  (MeTox
KaJIbKYJIMPOBAaHM) WM HOPMATUBHBIM METOIOM.

Meronuka onpeaesneHus ce0ecTOMMOCTH O00paOOTKM 1O  OTAEIbHBIM
BapHMaHTaM M BbIOOpa HauOoJsiee PalMOHAIBHOIO M3 HUX JJI1 JIaHHBIX YCIOBHMH

MIPOU3BOJICTBA MPUBEICHA B yueOHOU U clipaBo4YHOM utepatype [3, 4, 13,36].

3.3 OO0ocHOBaHHE HKOHOMHYECKOH I11€1eCO00Pa3HOCTH  HMCIOJb30BaHUS
CKOHCTPYHPOBAHHOTO TIPUCIIOCOOICHHUS

Pacuer TEXHUKO-3KOHOMUYECKHUX noKa3aresnen b HexTUBHOCTH
MPEIIOKEHHOW KOHCTPYKIIMH TPUCTIOCOOJICHHSI BBITIOJIHSIETCS MTyTeM pacdeTa psiia
MoKasaTelield U CPaBHEHUS WX BEIMYUH C HOPMATHBHBIMH 3HAYCHUSIMU

K uncny 3Tix nokaszaresiei MOXHO OTHECTH CIEAYIOIINE:

3.3.1 Koappunuent ynudukanuu.

_E

[Ipy moncyere y4YUTHIBAIOT TOJBKO T€ HEYHHU(PUIIMPOBAHHBIC Y36l U
OTIIEJbHBIE JeTanu (MOMUMO KpETEKHbBIX), KOTOpPbIE BXOISAT HEMOCPEACTBEHHO B
KOHCTPYKIMIO M3JeNHs. ODTOT KOI(PPUIMEHT XapakTepU3yeT MPEeMCTBEHHOCTh
MPOEKTUPYEMON KOHCTPYKLIMHU MPUCITOCOOIEHUS.

3.3.2 KoadurmeHTt cranaapTU3alium.



__Ee
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C

[Ipu pacyere »3TOoro koddduireHTa TakKe YYUTHIBAIOT TOJBKO T€

HCCTAHAAPTHBIC VY3JIbI MW ACTAIHU (HOMI/IMO KpGHC}KHI)IX), KOTOPBIC BXOIAT
HCTIOCPCACTBCHHO B KOHCTPYKIIUIO U3 ACIIHA.

3.3.3 KoadurmeHT 3arpy3Ku eIMHHUITBI TEXHOJOTUUECKON OCHACTKH.

K - T,rx XN
, =LK T
D,
3.34 (CebecToMMOCTh HM3TOTOBJICHHS TPUCIIOCOONICHUS MOXET OBITh
paccumnTana no gpopmyie
Cn =q-z- K n

CebecToMMOCTh M3rOTOBJIEHUSI OAHOW YCJIOBHOM J€Talu OMNpenesseTcs Mo
JAHHBIM 0Aa30BOTO MPEANPUATHS, a KOdDPUIIMEHT cliokHOCTU K|, TPUCTIOCOOICHHUS -
o tabmure 3.2.

OpuEHTUPOBOYHO CTOMMOCTH MPHUCIHOCOOJEHUS] B COMOCTABUMBIX IIE€HAX

MOJKET OBITh OmpeneseHa mo radmmie 3.3.

Tabnuma 3.2 - 3nauenue koddduirenta K, CII0KHOCTH MPUCTIOCOOTCHUS

Xapaxre- Menkue Menkue Menkue |Cpennue no | Cpennue no| Cpennue
pHUCTHKA MIPUCTIO- npucno- |mpucrnoco0i| rabaputam | rabapuram |IpUCIIOCOOI
MPUCTIO- | COOJIEHUsI C | COOJIGHHsSI C |  €HHS CO | MPUCIIOCOOI | MPUCTIOCO0T|  €HUS C
cOOJIEHHI | TMPOCTBIM | KOPIIYCOM | CIOXHBIM eHUS C €HHS CO | MEXaHU3HUPO
KOPITyCOM CpeAHel | IPUHIUIIOM | TPOCTHIM | CJIOXHBIM BaHHBIM
CIIO)KHOCTH paboThI IIUKJIOM | KOPIIYCOM U | IIPUBOAOM
paboThI IUKJIOM
paboThI
Hucno
neranei <5 5-15 15-23 25-40 40 -55 56 - 95
B IIPHUCIIL.




10 - 40 50 - 100

100 - 200

260 - 400 | 600 - 1000

Tabnuna 3.3 - CTOMMOCTh YHUBEPCAIBHBIX U CHEIHATBHBIX TPUCIIOCOOTCHUN

HanmeHnoBanue OCHOBHBIE pa3MepBl, CroumocTs,
MPUCIIOCOOICHU I MM pyo.

MaiuvHHbIE TUCKU C
BUHTOBBIM, 3KCHEHTPUKOBEIM | 160400 3300-5720
U PECUYHBIM 3)KUMaMH 20+50 30-140
To xe, ¢ mHeBMmatmueckuM | 160400 3300-5750
3KUMOM 20+50 30-150
To ke, MTOBOPOTHBIE 75+200 200-400
CaMOLIEHTPUPYIOIINE 665+850 1100-1350
['oJ10BKH IenuTenbHbIE 110+180 2000-2650
YHHBEPCAJIbHBIE 250+350 3300-5750
Cromnel moBopoTHBIE KpyTibie | 110180 1100-1800
C py4HOH nojauen 200270 6800-7250

350 7970
- Il - c MmexaHHYECKOI
- mopjadei 1200 8480
- /I - upsmoyroabusie | 100x100 120-140

JIBYXIO3ULIMOHHBIE 250%250 1000

450x450 1760
[TpucniocoOnenust ¢ pydHbIM
3aKUMOM JIeTaJIu:
O/IHOMECTHBIE 400x400 3080

600x600 4000

800x800 5280
MHOTOMECTHBIE 300x250 7480

500x350 8500

100x500 6800

HaumenoBanue OcHoBHBIE pa3Mephl, CroumocTs,




MPUCTIOCOOICHHMIA MM pyo.

ITpucnocoOnenus C

THJIPABINICCKUM u

MTHEBMATUYCCKUM 3a)KHMaMHU

JieTajei: ot 100x200 o 200x400 6600-7950

OJTHOMECTHBIE ot 300x400 go 700x500 9700-11880
ot 250%500 mo 400x1000 9500-14800

MHOTOMECTHBIE ot 150x300 no 250x300 7800-10600

KonnykTopsr: 1320-2620

HaKJIaHbIE 4400-11000

MepEeABUKHBIC 3520-9240

MIOBOPOTHBIE HA OJHOW H

JIBYX CTOMKax

TUIst TOPH30HTAIILHO-

PACTOYHBIX CTAHKOB

C MMHEBMATUYECKUM 3KHMOM 1320-19800

JUTSL HECKOJIBKUX OTBEPCTUI

YHUBepcanbHbIE, 1320-2200

CKaJIb4yaThl€ C OJTHOU U ABYMS

CTOMKaMH

s xperuienus
WHCTPYMEHTA!
MHOTOILUHEbHbIE
CBEPJINJIbHBIE TOJIOBKH:
CIEI[UAJIbHBIE
yHHUBepcaibHble (2-, 4 —

ITTUHCITBHBIC)

Jlist aBTOMaTH3auu

CTaHKOB:

13200-17800

3520-15720

22000-44000




ABTOOIICPATOPHI K CTAHKaM

BbyHKepbl K cTaHKaM:
CJIOKHbBIE
CpeaHEN CI0KHOCTH

BUOpAIIOHHBIE

MarasuHbI K CTaHKaM:
CJIOXKHBIC

CpEIHEN CIIOAKHOCTU

22000-66000
13200-22000
6600-13200

4400-13200
22000-44000

[Ipumeuanus

1. T'omoBbIe pacxo/bl, CBSI3aHHBIE C PEMOHTOM U OOCITY)KHBaHHEM
IPUCIIOCOOIEHUI, MOTYT ObITh HPUHATHI B pazmepe 10-25% ux mepBoHaudaIbHOU
CTOMMOCTH B 3aBUCMMOCTH OT HMHTEHCUBHOCTH HCIOJIb30BAaHUS U CIIOKHOCTHU
KOHCTPYKIUHU PUCTIOCOOJICHHUS.

2. AmopTHu3zanus creuuanbHbIX HPUCIIOCOOJICHUNH NPUHUMAETCS B MEPUOJ
HNEepBOTO M BTOPOr0 roja 3KCIUIyaTallud U HE IO03XKe Tpex JIeT. 3-JIeTHUH CpOoK
SBIISIETCSL TPENEIbHBIM, XOTS TPUCIOCOOJICHWE B OTACTBHBIX CIIydasx MOXKET
AKCIUTYaTUPOBAThCA M JA0JbIIE. AMOPTHU3ALMS YHHUBEPCAIbHBIX HPUCIIOCOOICHUN

MOKET OBbITh MPUHATA U MO (PAKTUYECKOMY NIEPHOY TOJTHOCTH, HO He Oosiee 10 ner.

3.3.5 Cpok oKymmaeMoCTH MPUCTIOCOOICHUS

Benuuuna T He goipkHa npeBbiath 6,6 JeT.

3.3.6 DxoHoMHuueckuit 3Q(HEeKT OT UCIIOJIB30BAHUS TPUCTIOCOOICHUSIO

r=_ S
(Cl _Cz)N .

9:(C2 - C]_)N




3AK/IIOYEHUE

ConepKUT OIIEHKY PEe3yJIbTATOB BBIMOJIHEHHOM pabOThl C TOYKH 3PEHUSI UX
COOTBETCTBUS TpeOOBaHMSIM 3amanus. [IpUBOASITCS OCHOBHBIC PE3yJbTaThl pa3-
paboTaHHOTO TEXHOJOTHYECKOro IMpollecca C YKa3aHHEM MEpOnpHUATHH (TEXHO-
JIOTUYECKHUX, KOHCTPYKTOPCKHX, WCIIOJIb30BAHUE aBTOMATU3UPOBAHHOTO
MPOCKTUPOBAHUS U JIP.), 32 CUET KOTOPBHIX 00ECIIEUMBACTCS IMOBBIIIICHUE KAa4eCTBa
U3TrOTaBIMBAEMBIX JIeTajeH, MPOU3BOIUTEIHLHOCTU TPY/1a, CHUKEHUE CEOECTOUMOCTH
00paboTku u T.1. OCOOEHHO BBIJEISIOTCS HOBBIC PEIICHUS U MPEJI0KEHUS aBTOpa
KBATM(PUKALMOHHOM pabOThI, KOTOPbIE MOTYT OBITh PEKOMEH]IOBAHbI K BHEJAPEHUIO B

IMpOU3BOACTBO.

Oxpana Tpyaa

[Ipu mpoX0oKaeHUN TTPOU3BOJACTBEHHOM MPAKTUKU M3Y4arOTCS JOCTOMHCTBA U
HEJIOCTAaTKU B OpraHu3aluy O0e30MacHOro TpyJa Ha ydacTke, rjie oOpabarbiBaeTcs
netanb. [Ipyu BBIONHEHNHM KBaTU(UKAIIMOHHONW PaOOTBI BOMPOCHI OXpaHBI TPYHa
OTPaXaloTCd B TEXHOJIOTMUYECKOM JTOKYMEHTAIlMd M B TOSICHUTEIIBHOW 3aIucKe,
ClleyeT KpaTKO YKa3aTh HCIOJb3yeMble Ha YYacCTKE TEXHHUYECKHE CpPEICTBA H
OpraHU3alMOHHBIE METObI, 00ECIEYNBAIOIINE OE30MaCHOCTh TPY/la padOTAIONNX U
3aIIUTY OKPYXKAIOUIEN CPEIBL.

TpeboBanus Oe3omacHocTH Tpyaa wuznaratotcss B cooTBerctBuu ¢ ['OCT

12.3.002-75 u T'OCT 12.3.025-80.

Cnucok UCnoJIb30BaHHOM JIUTEPATYyPhI

B cnucok JIMTCPATyphbl BKIIIOYAKOT BCC HMCIIOJIb30BAHHBIC HCTOYHHUKH B IIO-
PAAKE ITOABJIICHUSA CCBIJIOK B TCKCTC MOSICHUTEIbHOM 3aIllMCKU U O(bOpMJ'I}II-OT €ro B

COOTBCTCTBHMM CO CTaHAAPTOM. B Tekcre paC‘{eTHO-HOHCHI/ITeJIBHOﬁ 3aIIMCKH1



MIPOU3BOJISITCS CCBUIKM HA MCIIOJIB30BAHHYIO JIUTEPATYPY C YKA3aHUEM MOPSIKOBOTO
HOMEpA IO CIUCKY JUTEPATYPhl B KBaJIpaTHBIX CKOOKax. B pacuerax, CBS3aHHBIX C
HOpMaTHUBaMu (HampuMep, B pacueTax peKUMOB pe3aHHs, IPUITYCKOB Ha 00paboTKy
U JIp.), CCBUIKH JIEJIAIOTCS C YKa3aHWEM CTPAHMIIBI WX TaOJHIIBI, HarpuMmep, [5, c.

39], [18, Ta6:1.25].
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