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Beenexnune

B COBpEeMEHHOM MalIHHOCTPOUTENHHOM IIPOU3BOACTRE, TeX-
HOJIOTHYECKAs OCHACTKa ofecneynsaeT pacliupeHie BO3MOXMHOCTEH
oGopynoBaHus, NOBBILEHHE TOYHOCTH | KauecTRa o0paboTku, npo-
A3BoauTENbHOCTH 1 O6e3onacHocTd pabot. B kpynHocepuiiHoM mpo-
H3BOJACTBE Ha KaKABIH BHUA obGpabaThiBacMOH AeTanl NPHXOAMTCH
UCNONL30BATE HECKOJNBKO HECATKOB €MHML TEXHOJOTHuecKoH oc-
HACTKH.

CraHo4Hble TIpHCNOCOG/NEHNS COCTABMNSIOT 3HAYUTENBHYIO
YacCTh TEXHOJIOTHYECKOH OCHACTKH, MOITOMY MPH H3YYCHHHM AHCLM-
TUIMHBl « TeXHOnoruvyeckas OCHacTKa» NAHHOMY pazfieny yAeaseTcs
HauGosplee BHuMaHue. CTeneHb OCHAUWICHHOCTH CTAaHKOB IPHCHO-
cofJieHHAMH U WX BLIOOpP B KaXKIOM OTACILHOM CIydae OLEHHBACT-
€5 YCNIOBHAMHE NPOM3BOICTBA U NPOrPAMMO# BbIITYCKA U3AETHMA.

[MpuMmeneHue npUCQCOONCHHH 1O3BONAET 3HAYUTENLHO CHU-
3uTh cebecToumocTh u3aenuil. Ilostomy uenecoobpasHocTs HC-
MOJb30BaHHA TOrO WM MHOrQ NPHCNOCOONEHUSt B KOHKPETHBIX YC-
JIOBUAX MPOM3BOACTBE MOXKET ObITh MOXTBEPKACHA TOABLKO SKOHO-
MUYECKHMH pacHeTaMHu.

Ha coBpeMeHHOM 3Tame pa3BUTHA KaKAas OTpacib MallMHO-
CTPOSHUS HYXJIAETCA B GEICTPOM TEXHHYECKOM MEPEROOPYKEHUH, B
OCHAUIEHHA HOBeHWIUM 06OpynoBaHHEM, MO3BONAOUIUM OBICTPO H
aKTHBHO NepecTpanBaTh NMPOH3BOACTBO HA BBITYCK pa3HOOOpasHOMH
NpOAYKuHi. ITOMY B O0bIIOH CTETIEHH CTIOCOOCTBYET COKpaleHHe
CPOKOB MOAFOTOBKH NIPOU3BOACTBA HOBBIX OOBEKTOB TEXHUKH.

H3syyeHue cTysenTaMi Kypea « TexHoaorugeckas OCHaCTKa» M
BBITOMHEHUE KypcoBOH pabGoTel MO AaHHOH AUCHHMIUIMHE HMEeT
fonbLoe 3HaYEHUE B HX O0IIeH KOHCTPYKTOPCKO-TEXHOIOTHIESCKOMH
nogroroBke. lleapio KypcoBolf pafoTh sBageTcs Gonee rayGoxoe
OCBOCHME CTYAEHTaMK TEOPETHYECKOTO KYPCa H UCIOIb30BAHHE I10-
TyYEHHBIX 3HaHUH M1 GOpMHPOBaHHS HABBIKOB CAMOCTOATENIBHOIO
NPOSKTUPOBAaHHS TEXHONOTHHECKOH OCHACTKH.



MABA 1. BbIBOP TEMbI KYPCOBOW PABOTHI

Kypcosas pabora no aucugnanne « TeXHONOTUYecKas OCHacT-
Ka» HauMHaeTch ¢ Bbifopa Temsl. [IpakTuka HOKa3biBaeT, 4To npa-
BUJBHO BBIGPATH TEMY — 3TO 3HAUUT HAIIONOBHHY ofecreudTs npa-
BHJbHOE e¢ BhInoNHeHne. [Tostomy Temy u man paboThl HeoGXo-
JMMO COTIACcOBLIBATE ¢ PYKOBOIHTENIEM (TIpErofaBaTeneM).

Tema KypcoBoil paGoTsl MOXeT ObITb MPEANOKEHA HE TOJIBKO
npernozaBareseM, Ho U CTyAeHTOM. [IpH 3TOM CTYZNEHT OCHOBbBIBAET-
Cs Ha MaTepHaliaX, HMEOWHXCS Ha TOM [PEANPHUATUM Tae oH pabo-
TaeT, MaTepHarax Mo KypPCOBOMY dH JMNNOMHOMY MPOEKTHPOBA-
auio. lenecootpasno, utobel Tema kypcosoit paboThl no aucuwmn-
JuHe «TEXHONOrHUECKAn OCHACTKAY dBIANACH COCTABHOH 4acThio
KyPCOBOTO HJIH AWSJIOMHOrO Tpoexta. CTyAeHT, OCHOBBIBAACH Ha
TeXHOJIOTUYeCKoH xapre (Mnu Mapipyte) o6paboTku AeTany MoxXeT
BLIOpATH OAHY 43 TEXHOROTHHECKHX Oniepanuii va 6ase xoropoi Gy-
Jer pazpabarbisarh IpUCNOCOOACHHA J1s MexaHuyeckol ofpabor-
ki, MK cOOPKHN U3ACTHS.

TeMa KypcoBoOif paGOTHI DO NMPOEKTHPOBAHHMIO TEXHONOTHYE-
CKO# OCHAcTKM MOXeET ObITh TOC3ALleHa pa3pafoTke HOBBIX WK
MOZEPHU3ANUIC JeHCTBYIOIINX BHAOB TEXHO.IOTHYESCKOH GCHACTKY C
UCTBI0 MOBBILECHAS TIPOM3BOIUTEIBHOCTH, TOYHOCTH 06paboTKH,
cOOPKHM UNA KOHTPOJIS H3AENHH, HANEXHOCTH, CHUKCHHS MaTepHa-
no- M 9HEPro&MKOCTH OCHACTKHW, a TAKXKE NPOBEACHHIO TEOpeTHYE-
CKMX WM 3KCREPHMEHTATBHBIX palboT MO aHanu3y TOYHOCTH, Ha-
JAEKHOCTH, NPOU3BOIAMUTENBHOCTH KOHKPETHBIX TNPHCMOCOGNESHHH,
Tema u $opma oTyera Mo Kypcosoit paboTe MOXeET OTINYATHCH OT
CTaHHAPTHOH.

B 3anaHuax Ba Kypcosbie padoTsl MOryT OBITH PacCMOTPEHEI
BONPOCHI PA3padoTKy U RPOCKTHPOBAHUS:

— TEXHOJIOTHYECKOH OCHACTKH (KpoMe pexylulero HHCTPYMEH-

Ta), IPUMEHAEMOI Ha TPEANPUNTHY Tae pafoTaeT CTYIEHT;

-~ Y4eOHOH TEXHONOTHYECKOH OCHACTKH, NPHMEHSEMONH Ui

BBINTOJNHEHHS TabopaTopHbIX paGoT Ha Kadeape;
— HCCNEAOBATENbCKOH OCHACTKY, UPAMEHAECMON B HAYYHSBIX
LeRTpax;



— SKCTIEPUMEHTANBROM OCHACTKH, IPUMEHSAEMON ANS pelieHus
KOHKPETHBIX HAYYHBIX UIH IPOU3BOACTBCHHEIX 3a1aY;
— MEepCUeKTHBHON OCHACTKH, NMPHMEHEHHe KOTOpo# MO3BOJIMT
PEUINTH Kakye-1100 MPOU3BOACTBEHHBIC 331Ut B Oynyem,
— YCTaHOBOWHO-3aKMMHOI0O NIPUCTIOCOOINIEHNA AN MEXaHuye-
ckolt oGpaboTku AeTany;
~ BCTIOMOIareNbHOrO MHCTPYMEHTA AJsi 3aKpEMeHHS Pexy-
HIEFO HHCTPYMEHTA;
— KOHTPO/IBHOIO IIpHCnocobinerus;
— npucnocobnenus 1 cOopku cOOPOUHbBIX SAHHUL U U3IEeNHH;
— TpUcHocOONEHHA AN 33XBaTa, NEPEMEICHUs HJIN TpPaHC-
HOPTHPOBKH AETa/u K COGUPaeMbiX H3AEAUI;
— CHJIOBBIX NPUMBOAOB MpUCTIOCOBNEHUHK;
— OPUTHHANBLHOI0 HHCTPYMEHTA [t N3MepeHHH;
— HOMONHUTENBHBIX MEXaHU3MOB AN METAIOPEXKYIINUX CTAH-
KOB (Hacazox, kopoboK H T.4.);
~ RaCTPOEYHBIX NPUCNOcolIeHHH ¥ YCTpOHCTB;
— CMEUHANBHOIO PEXYUIEro HHCTPYMEHTa B NPUCNOCcobIeHHH
Ang QUKCaUNH K HaNpaBJICHHS PeXyYILET0 HHCTPYMEHTa,
— ipucniocobNeHHN IS UCTIBITAHHIA;
— pacueTHBIX CXEM OCHOBHBIX MEXaHU3MOB NpHCNocoOneHuit;
— METONMK pacyera TeXHoJornyeckol ocHactkd Ha OBM u 1.8.
T'paduueckue pazpaborku Ans moGo# 13 TeM JOMKHBI BBINOJ-
HATbCs B cooTBeTcTBNM ¢ ECKJ, a ueprexu U cXeMbl HOIDKHBI CO-
JEepXaTh JOCTATOYHOE KOJIMYECTBO BHAOB, pa3pe3oB H CeyeHHH, 1o
KOTOPbIM MGIKHO 6I>IIIO 6[:1 BBIABHTH HOBHE!Hy npeAjiara€Moro pe-
weHus. B cnyuae Heo0xoauMmocTH oOIMUE BHI OCHACTKHM MOXET
OpiTE mpencTaBiack B Macumtade 1:1. Ha ofmuil Bua HanocsT rala-
PUTHBIC, NIPACOCHMHUTENbHbIE (K CTAHKY, 3arpy304HbLIM H TpPaHC-
MOPTHBIM YCTPOHCTBAM) U IIOCAXOYHBIE pa3Mephl.
TOHKUMH JIMHHAMH YKa3bIBaIOT KOHTYPHI NOJOXEHHS NOA-
BHKHBIX Yacteil  KOHTYpbl 00pabGaThiBaeMBbIX AeTaNeH.
INpuBoasaTcs TEXHHYECKHE YCIOBUA Ha M3TOTOBIEHHE H cGop-
KY JAaHHOro NpucnocoGieHns ¥ ero TeXHUuecKas XapakTepHCTHKa.
TexHuueckne ycnoBus JODKHBI COAEPKATE CBEAEHUS O NOMyckae-
MbIX OTKIOHEHHAX PACIONOXEHUs Haubonee OTBETCTBEHHBIX AETa-
JieH W X MOBEPXHOCTEN (YCTaHOBOYHBIX, HANPaBASIOUWINX, W Ip.).
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B TeXHH4ECKOH XapaxTepHCTHKE YKA3BiBAIOTCH OCHOBHBIC Ia-
pamMeTpsl npucrocobnenus (OCHACTKM): AHANA30H BpallCHus WITUH-
Aens, MOLTHOCTh, CKOPOCTh MepeMeLIeHnsA, Tpefyemas CHNa 3akpen-
NEHHUS, AaBJEHHE B CHCTEME, BE/IMYHHA X0/[a MOABHKHBIX JeMeH-
TOB M T.IL

JNsl KOHTPONBHBIX YCTPOACTB YKA3LIBAKTCS KOHTPONUpYEMbIe
napameTpbl ACTaNnH win cGOpOYHON €AURHTRL,

FMABA 2. METOOUKA BRINMONMHEHRUA
KYPCOBOU PABOTb!

2.1. AHanua 6430B0r0 TeXHONOrM1eCcKoro npoyecca

Kputuueckuii ananu3 CyLISCTBYKMUEro TEXHOMOIMYECKOr0
MpoLecca UK €ro OTACNBHBIX ONMepandif MO3BOIALT CAeNnarTh BbIBOA
0 HEOOXORMMOCTY YCTPAHEHUSA ONMPENeNeHHbIX HeNOCTATKOB UX BbI-
nonnerus. ITocae aHanu3a HEAOCTATKOB W OCOGEHHOCTEN TEXHONO-
ru4eckoro mpouecca o0paboTku u3menus BIABNAETCS HeobXonu-
MOCTb B pa3paloTke HOBOW TEXHONCOTMYECKOHM OCHACTKY ¥ HaMeua-
eTcs Lientb pa3paboTKi HOBOTO PElSHUS.

Llensto pa3paGoOTKH MOMET SABIATHCA NOBBILEHUE TOUHOCTH
ofpa6arbiBaeMoil Ha ZaHHON Onepaly NOBEPXHOCTH AETalH, Npo-
H3BOJANTENBHOCTH 00paboTky, yaodcTBa 0GCHyXMMBAHUSA, W3HOCO-
CTOMKOCTH, HaJEXHOCTH TEXHONOrUYecKOW OCHACTKH, CHHXKEHHE
ce(ecTOUMOCTH H3rOTORIICHHS W3ASIU | Op.

2.2. Texruuackoe 3apaHue

OCHOBOI#t /11 BBIMOJIHEHHA KYPCOBOH paGoThl ABNAIOTCA TeX-
HMYECKUE 3aJatuA i UCXOJHBIE JaHHbIE,

TexHuveckoe 3afaHne MOKET ObiTh CHOPMYNHPCBAHC Clie-
OYIOIKM 06pasom: '

«CnpoeKTHPOBATh CTAHOUHOE IpUCHocofiIeRue Uisi oBpaboT-
Ki... (C yKa3aHUeM HaUMEHOBAHMSI JIETaNK)», a TaKke HoMepa one-
palui, HauMeHOBaHUA U Moaenu ofopyaoeanus). Hanpumep: cnipo-
eKTHpPOBaThL CTAHOYHOE Tpucnccobnenue ans 06paGoTki WeCTEpHU
sropoii nepenaun KIIIT apromoduns BA3 2123 uny Bexywielt wec-



TEPHH 3CKANaTopa METPONOJIHTEHA, X BEXOMO# IBECTEPHH MHAYK-
topa yapra ¥ T.X.) Ha 3yOodpesepHom craHke momemu SK324A
(onepaiius 010).

Hcxoonbimu darmnbimu O BLINOTHEHUA PAOOMbL AGARIOMCA

— uepTex o6pabarTbiBaeMOl eTany W 3aroTOBKH (B HPHIOKE-
HUH);

— TEXHOJNIOTHUECKMH MapIIpyT MpolLecca H3TOTCBICHHUS JeTalH
(B IIpUITOXKEHHHU);

— yepTex (3CKH3) 3aTOTOBKH, MOCTYHAMOIIEH Ha HPOEKTHpye-
Myl onepauuto. Ha dckn3e 3aroToBKdl JOMDKHBI OBITH IpO-
CTABJICHB] Pa3Mephbl (C ZOMYCKaMi) U BEIHYUHBI 1APaMETPOB
1IEPOXOBATOCTH TOBEPXHOCTEH, nogaexamux 06paboTke Ha
JaHHOH onepanuy (3TH pasMepsl 3aKMOYAKOTCA B NpPSAMO-
YTONBHEIE paMKH );

~ obopynoBaHie: HAMMECHOBaHUE, MOJIENb U [TACTIOPTHBIE JaH-
HBIE CTaHKa;

— WHCTPYMEHT: HaMMEHOBAaHUE, MaTepHan U TECOMETPHs €ro
pexyLel yacTd, pasMepbl, YCJIOBUS KPETIICHUS;

— TEXHOJOTHYeCKHe 6a30Bbie NMOBEPXHOCTH 0OpabarhiBaeMol
3aro0TOBKM: HAWMEHOBAHHE, Pa3MEPB! B TeXHUUYECKHe Tpebo-
BaHUA K HUM;

— peXHUMBI pe3aHus (CKOPOCTh pe3aHus, nogada, raybuHa pe-
3aHUS) ¥ HOPMbI BpeMeHH Ha 06paboTky;

— JHEPrOHOCHTENH 1I€XA UM YYaCTKa;

— TIPOrpamMa BHITTYCKA, HUCII0 CMEH, YCJIOBUA aBTOMATH3aluy
WM MexaHH3aluH paboT Ha oNepalyH, HaNHYUe JOMONIHY-
TEABHBIX YCTPOWCTB KOHTPONS, NEPEBOPOTHRIX YCTPOHCTB,
ycnosus nofadn U cocta COXK, a taxoke Apyrue HOnomHu-
TENbHBIC CBEACHUS, Kacatoumecs ycnopuii o6paboTku 3aro-
TOBKH Ha JaHHOH onepaluy.

B 3apauuu Ha MPOSKTHPOBAHUS CTAHOUHOrO MPUCHOCOGACHUS
I METKOCEPUHHOTO MPOU3BOACTBA YKA3bIBAETCS THANA30H BO3ZMON(-
HEIX 1apaMeTPoB AJis 00pabaThiBaeMBIX JeTafell JaHHOrO THAA,

OCHOBHBIMH HCTOYHHKAMH MCXOAHBIX AHHBIX MOCYT SBJATLCA:
KypcoBOH NpoekT 1Mo Kypcy «TeXHOMorHs MaudHOCTPOSHUS); HaH-



HBI€, NMOYUSHHBIC HA MPOMBIICHHOM HPEANPHATHA KIH CBEXCHHS

H3 CTIpaBOYHOH, yueOHOH H HaYIHO-TEXHHYECKOH JIHTEPATYPEI.
Beinondedue KypcoBoit padoTel MpOW3BOAUTCA PELUCHHEM HU-

KECNERYIOINX OCHEIOBATENBHEIX K B3aUMOCBSI3aHHbIX BOIIPOCOB.

2.3. Ananmns TexHMYecKkoro lanaHns

B Hayane mpoBOAKTCH O3HAKOMIICHHE ¢ PabOUHM YEPTEKOM
JETa/l ¥ 3aroTOBKH, MOCTYMAOIEH HA NPOCKTHPYEMYIO ONepauuto
MAN aHAM3UPYETCH JOCTATOUHOCTE HCXOAHBIX JAHHBIX U1 TTPOEK-
THPOBaHHA: OnpelencHue 4HCia OAHOBpeMeRHO obpalarbiBaeMbIx
NOBEPXHOCTEN; ROCTATOYHOCTh PA3MEPOR M TEXHWUIECKMX TpeboBa-
HUH; ONMPEXENEeHHOCTh TEXHONOTHYSCKHX ¥ HU3MEPUTERbHbIX 0as3;
NOCIENOBATEALHOCTE BHIIOMHEHMS TEXHONOTUEECKHX EPEXOI0B Ha
JAaHHO} onepanuy; HalpaBAeHHE CHA PE3aHus; PABHOXKECTKOCTh M
ycnoBus obeciieueHua yCTOHIHBONO TIOJIOXKEHHs 3arOTOBKM, pac-
npeeneHne UEHTPOR THKECTH M T.1.

3arem onpegnenseTca 06beM pabouero NPOCTPaHCTRa, B KOTO-
POM pacrionaraetcs NpUCHOCcoONeHue ¢ ZaKpenIieMoil B HeM 3aro-
TOBKOH, HCXOAA U3 KOHCTPYKTHMBHEIX OCODEHHOCTEH cTaHka, MHCT-
PYMEHTA M EMEHTOB €ro KperieRns, HaTHYUs ROMONHUTE/IbHbIX
YCTPOKCTB, HanpuMep B BHAC KOHAYKTOPHOH IUIMTEI, CPEACTB aK-
THBHOTO KOHTPOJS H T.A.

TTpyHUMaeMble pPELICHKS CONPOBOXMAAOTCA 3CKH3AMH HIIK
CXEMaMH OIHOTO WIH HECKOJBLKHX BO3MOXHBIX BApHAaHTOR ¢ 06oc-
HOBaHHEM WX BHIGOPA.

2.4. O6ocHoBaHKe BbIGOPa cXeMbi NPUCNocobneHun

Houck pabodero npunHunaa (cXeMbl) HpHCROCOONEHHS HAUH-
HAKOT ¢ $OpMYIIHPOBAHUS KOHCTPYKTOPCKOH HICH, OCHOBHOM (yHK-
LMY B CTPYKTYPBI IpRCNOCOONEHU.

TlepBrunoe peiuensde n3odpaxaercs B BURE CXEMBI, coaepkKa-
el HeoOXoAUMBIH MUHUMYM paGosuX 3JIEMEHTOR.

Iocne 3TOro YTOUHSIETCS COOTHOLICHHE OCHOBHBIX 3IeMEHTOB
KOHCTPYKU4H, CHIIOBbIE BO3ACHCTBAA Ga30BbIX M 3WKUMHBIX TIOBEPX-
HocTel. OueHMBacTCs BO3MOKHOCTh HECTAOMNLHOCTH (CIOXKHOCTH, HE
HAAEKHOCTH M T.A.) paboThi MPUCTIOCOONEZHUA NO PacCMarTpHBacMOH
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cxeMe. BHOCATCS KOPPEKTHPOBKA K YCTPAHEHUIO 3aMEUEHHBIX HEAOC-
TaTKOB,

Tlepexo OT cXeMBI K 3CKH3HOMY (KOMNOHOBOYHOMY) MTPOEKTY
CBOJIMTCS K OHEHKE pasMepoB, Gopmbl, MaTepHanoB # TepMoobpa-
BoTKe cOCTaBHEIX HacTell npucnocobnenns.

Ha nonyuerHyio B maciuTafe KOMIOHOBKY NIPHCIOCOOGTeHNS
HAHOCAT CXEeMY pacnpejeNncHis CHJl, C yKa3zaHHWeM peakuuil omop,
Hanugue usrnbalomied, KpyTsuled M pacTAruBalolled Harpysox.
pn atom Qukcupyercs Ux B3auMHOe BiMsHHE. [To 3TUM JAaHHBIM
BLICTPaNBaeTCA OOHIAsT KOMIIOHOBKA HPUCITOCO0IIEHHUS.

IMocne Toro, Kak ueab ¥ 3agava pa3spaGoTKH YTOUHEHBI, MPH-
CTYRAIOT K OHEHKE HCXOMHBIX AAHHBIX H COCTABIICHUIO TEXHAUECKO-
ro 3aganus (T3).

Colpannyo HadopManuio 0600IaI0T U CHCTEMATH3UPYIOT,
OLCHWBAA P 3TOM:

— ofeM ¥ rimy6Guny paspaGoTku, Hampumep, «PaspaboTaTh 3¢~

KU3HBIA TIPOEKT ¥ NOACHUTENLHYIO 3AHCKY MO TEXHHYECKO-
MY NpeUIOKEHHION;

— OCHOBHbBIE W 3KCTUTyaTaUHOHHbIE NOKa3aTeny, Hanpumep, «Ilo-
BBICHTb TIPOM3BOANTENBHOCTD, TOYHOCTE 06pabaThIBACMBIX MO~
BEPXHOCTEH 38rOTOBOK, HANEKHOCTH TPUCTIOCOOIEHUDY;

— TpeboBaHHA TeXHMKH 0E30MacHOCTH, IPrOHOMHUECKHE Tpe-
GoBaHHsl, YCIIOBHSL TEXHONOTNYECKOH 6e30macHOCTH, Halpu-
mep, «Obecneunts yRoOGCTBa, HAASKHOCTh ¥ G€30MACHOCTD
TIPACIOCOOTCHAS»

~ (QYHKUMOHANBHBIC OrPAaHHYEHHA, KOTOPLIMR MOTYT OBITb, Ha-
npuMep, BENHYMHA [epeMEuleHull ITOKa PUAPOLUIHHIpA,
nepemenicHue paboyHX MEMEHTOB IPUCIOCOBNIEHHS U Ap.;

~ TEXHOJIOTUYECKUE OTPaHHYEHUS, KOTOPbIMA MOTYT ObITb, Ha-
NpUMep, MaTepHal U METOAbI COOPKU COCTABHBIX Hacrtelt mpu-
CIOCOGNEHHS, TOYHOCTh N KAYECTBO UX U3TOTOBACHUS 1 Ap.

Ilo pesynsTaraM U3y4HCHUs TEXHUYECKOTO 33/1aHHS U 3CKH32
BAPUAHTA B3AUMHOrO PAcHOJIOKEHUS NPHCIIOCOONEHHS, HHCTPYMEH-
T4, yC/IOBUH YCTAHOBKH ¥ CHSATHS 3aroTOBKM, HaNM4YHA JONOJHH-
TEABHBIX YCTPONCTB W KOHCTPYKTHBHBIX OCOOEHHOCTEH CTaHka mpo-
BOAMTCS aHaNH3 KOHQUTypaluy ¥ MaKCHManbRbIX TabapUTHEIX
pa3sMepoB MpUcnocobneHns U Cnocodsl €ro YCTaHOBKH Ha CTaHKE.
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2.5. AHanus npucnocotsieHuil, npumeHAeMbIX
B aHaANOIM4HbIX YCNOBUAX 06paGoTKK 3aroToBok

Ha ocHore u3ydenu: NaTenT0B, 0630pa HayYHO-TEXHHYECKOM
JMTEPATYPH, NPOCNEKTOB H ONBITA MPOMBIUIIEHHOTO NPEATIPUATHS
NPOW3BOAMTCA aHANM3 MPUCNOCOGREHUY MPUMEHAEMBIX B aHaJo-
THYHBIX YCHOBUAX 0OpaGoTkM (COOPKH WU KOHTPOJsA) 3aTOTOBOK.
DTH KCTOUHMKH MCXOAHOH MRGMOPMALMH NPUBOASTCA B CHHCKE JiK-
TEPaTyphl ¥ B TPUIOKEHUN PACUETHO-IOACHETENRHOR 3anucky. o
pesynbTaTaM AaHHOIO CPABHATEJILHOrO AHANM3a JENacTCi BBIBOJ O
NPEeUMYILECTBAX H HEJOCTATKAX pPACCMOTPEHHBIX KOHCTPYKIMH
npucnocobnenud. Ha ocuoBanuum storo ompexensercs Haubojee
ONTHMAJIbHBIA BaDHAHT KOHCTPYKIHH AN 3afaHHbIX ycoBuit oOpa-
601Kn (COOPKH HITH KOHTPOJIS ).

2.6. PaspaboTka cxeMbl 6a3npoBaHus 3aroToBKKH

Hanee npoBoIUTCs aHaNK3 BO3MOXHBIX BapHaHTOB Gasuposa-
HUsA 3aroTosxy. IlpuseseM npuMep BeiNOIHEHUS paboT 110 aHANU3Y
cxeMbr HazupoBaHis.
MruoxectBo obpabaTbiBacMbix AETaNEH MONKHO pasneNinTh Ha 3
TpYTIibL:
— KOPHYCHbIE, B TOM YHCJIE IPH3MAaTHHECKHE U (UIaHLEBbIE;
— RIMHHDBIC UHARHApUYeckne (ANUHA Goiee quaMerpa);
— KOPOTKHE LH/THHIPHYECKHE.
OTcIoRa ClefyeT, YTO CYILECTBYIOT ¥ TPH OCHOBHBIX PasHO-
BHIHOCTH cXeM OazupoBanus, Cxembl GazupoBaHHA OPEACTABMAIOT
co00#f npocTpaHCTBERHYIO 3-0ceBYIO cucteMmy. I'pymna getaneit
C0XKHOH (hOpMEI, B YaCTHOCTH PBIYArH ¥ CTEPXKHH, HE BhIACHCHBI B
OTAENBHYIO TPYTILY, Tak Kak NPeACTaRIsLioT cO00i OTACABHYIO KOM-
6nnawo GUTYp MepeurcieHHBIX Bbillle FPYII.
OcHoBHBIe TPeGOBAHUSA K CTAHOUHEIM TIPHCIIOCOG/ICHHAM CBO-
IATCA K CNESAYIOLLEMY ©
— ofecneyeHUO NOKHON opHeHTaun odpabareibacMoii 3aro-
TOBKH OTHOCHTENBHO palouux opraHos cranka {(3-ocesas
CXeMa KCOpAMHATHBIX Oceit);

~ obecnedeHnIo 3axuMa oOpadarsiBaeMoil 3arOTOBKH C yCH-
JIMEM, HE JONYCKAroIuM, kKakux 160 nepeMeniennii B npo-
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uecce obpadorku. [Tpu 3ToM B Npouecce 3aKuMa He JODKHO
ObITH HapyINEHO ZOCTHIHYTOE paHee OPUEHTHPOBAHHE 3aro-
TOBKH. '

C 1empi0 HEOOXOAUMOT'O OPHEHTUPOBAHUS W BOCTIPHATHSA CHII
3akuMa 00pabaThiBaeMad 3arOTOBKA YCTAHABIMBAETCA HA OMOPHBIE
(ycTaHOBOUHbBIE) 37€MEHTHl (MIACTHHEL, IUTHIPH, YCTAHOBOYHBIE
nablbl, TPU3MEI K T.14.).

OnopHele (YCTaHOBOYHBIE) NEMEHTHI HAIKHO 3aKPerIIOTCS
B Xopnyce npucnocobnenns (puc. 2.1).

BeIMIONHMB 3CKM3bi HECKOABKUX KOHCTPYKTHMBHBIX HCTIONHE-
Hu#l cxem 6a3MpoBaHMA 3arOTOBKM, TMPOH3BOAAT pacueT BENWHMH
norpemHocTH 6a3upoBaHus.

J1s KOpIYCHBIX Jeraneif NorpeuIHocTH Ga3HpoOBaHHA MOTYT
GBITE M0 3-M NHIMOTHHERHBIM H YTIOBBIM HAPABICHHAM.

Craenyer MMeTh B BU/ly, 4TO NOrpelIHOCTh 6a3HPOBAHKNS 3aBH-
CHT OT NMONOXKEHUA HIMEPHTENLHON (KOHCTPYKTOPCKOH) NMOBEPXHO-
CTH, OCH *HNTH TOUKH. [Ipu cormaneHuyt M3MepHTENbHON TOBEPXHO-
CTH C TEXHONIOrMYeCKo# norpeiuHocTs 6a3upoBaHus posHa Hy 0. B
IIPOTUBHOM Cjiyyae TIOTpelHOCTL OasupoBaHusa Heusbexna. (Mc-
KITIOUeHHEM sBIAeTCa 0OpaboTka Meronom MpOGHBIX NPOXOAOB U
u3Mepenuit).

PaccyuTaB BeNHYMHBI NOTPELUHOCTEH MOTrpelHocTH Gasupo-
BaHUs, clefyeT OLUEHHTh HX JONYCTHMOCTh. Ha OCcHOBaHMM OmUBITA
padoTel MaLIHHOCTPOMTENbHBIX NPEINPUATHH NOrpemHocTs Gasu-
poBanus MeHblie 30% fonycka Ha ofpaGatbiBaeMblit paMep — 40~
mycTHMA.

Aosronpyanenckuii aBuatnonsil TEXHUKYM
awcxrpo;fm Bubnuorexa

AQQM?WQMWOM@” ' Phone:
x Dysasbs, St Cobuma, § Emait
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PaccMOTpHM MpUMEPbE 3CKH30B KOHCTPYKTHBHOTO HCIIOJHE-
HUS paclpoCTpaHeHHBIX cxeM GasupoBaHus (puc. 2.2).
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Puc. 2.2, a, 6, 6. CxeMbl KONCMPYKIMUBHOZO UCRORHEHUA CXeM DAIUPOBAHUA
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Puc. 2.2, 2, 9, e, dic. Cxembl KOHCHDYKIMUBHOZO HCHORHENWA CXeM Basuposanus
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Puc. 2.2, 3. CxemMuol KOHCMPYKMUBHOZO UCHOTHEHUA CXeM GATUPOBAHUR

Ha cxeme GasupoBanus ykaseiBatoTca 6a30BEIe TOBEPXHOCTH 1
TOYKY, U3MEPHATeNbHEIE U 00pabaTbiBaeMple NOBEPXHOCTH € COOT-
BETCTBYIOLIUMH Pa3MepaMu.

Ha pucynxe 2.2a npeacraBneHa ¢XeMa yCTaHOBKH KOPITYCHBIX
IP3MATHYSCKUX 3aroTOBOK, KOTOpbie 0a3upyloTcs MO TpeM OImop-
HBIM WTHIPAM OCHOBHOM TEXHONOIHYECCKOH TIOBEPXHOCTHIO, 10 ABYM
OMOPHBIM LITHIPAM — HAaNpaBnaoilie# OGOKOBOA TEXHOJIOTNUYECKOH
[IOBEPXHOCTHIO U HA QAUH ONOPHEIR WITHIPh — TOPUEBOHA NOBEPXHO-
CTbIO MIM TOoukod. Ha pucynxe 2.26 npuBeAeHa cxeMa YCTaHOBKH
KOPITYCHBIX NMPU3MAaTHYECKHX 3aFOTOBOK, KOTOpble DasnupyroTes oc-
HOBHOM TEXHOJOTHYECKOH NOBEPXHOCTHIO HA OTIOPHbBIE NNTACTHHBI.

OnopHele TIaCTHHB! UMEIOT KOChIE MPOpesH, KOTOphIe YIIydlla-
10T YCHOBHSA YHalIeHHs CTPYXKKH ¢ TEXHOJOrAYECKOM TOBEPXHOCTH.

Kpome ornopHsIX IJIaCTHH B OTBEPCTHS KOPIYCHOH NeTann BBO-
Jatcs gsa nmanbua. OfWH W3 HUX KpyDiblif, a Bropod poMGuueckuii.
['eomeTpruecKue napaMeTphl ¥ AOMYCKY Ha HUX PACCUHTBIBAIOTCA MO
M3BECTHBIM METOAMKAM HAyUHO-TEXHUUECKOR nuTepartypsl. [1-5]

Ha pucyuxe 2.2¢ nipeactaBneHa cXeMa YCTAHOBKH KOPIIyCHbIX
Gbrnanuesbix 3aroToBok. Ouw 6a3upyloTes HA ONOPHOE KOMBLO TeX~
HOJIOTHYECKOH NOBEpXHOCTBIO (raHLa. Kpome TOro, 3aroToBka
LEHTPUPYETCS CBOMM 3aMKOBBIM BBICTYNIOM IO BHYTPCHHEMY RHa-
METPY KONbHA IPHCAOCODNCHNS.

Ecnu reo6X0AMMO YITIOBOE OPHEHTHPOBAHHE B OTBEPCTHE NaJIb-
1a BBOJMTCA poMOHYecKi yCTaHOBOYHBIN nanew. Ha pucynxe 2.2 2-¢
JaHbl KOHCTPYKTHBHBIE HCTIOHEHUA CXEM 6a3np03aﬂna JUTHHHBIX 1IH~
JMHPHYECKUX JeTaleH.

T
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JnuHHas UMIMHAPUYECKAs NETaNb yCTAHABIWBACTCS B CABOCH-
HYI0 YCTAHOBOUHYIO mpusmy mpucrocobncaus. [TpasbiM TopuoM je-
Tajdb NOMKMMACTCH K YCTAHOBOUHOMY LuThIpto. [Ipy HeoOxoaumocTH
YTTIOBOT0 OPHMEHTUPOBAHW:A ACTAN B €€ OTBEPCTHE BBOJUTCA QuKCa-
TOp. [ns JaHHO# CXeMbl MOrPEUTHoOCTh 0asupoBaHys HeH30eKHa U 3a-
BHCHT OT JIONyCKa HA HapY>XHBIH JHAMETD U yriia DPH3MBL.

Ha pucynxe 2.2,0 npuBeaeHa YCTAHOBKA JNHHHOA UMINHAPH-
deckol Aerany B ueHtpax. JieBulil NeHTp onopHsii, npaselif noa-
kuMHOM. Tlorpemnocts Ga3upoBalng B paaHadbHOM HanpaBieHUH
paBHA HYIIO, 2 B OCEBOM 3aBUCHUT OT TOWHOCTH M3TOTOBJIEHMSA UEH-
TPOBOTO OTBEPCTHS AESTAH,

Ha pucynie?.2,e npelcTaB/leHa yCTaHOBKA JNHHHOA UMRAHHAPH-
4EeCKOM AeTaiu B LUeHTpax. B oTinuMe OT NpebiayIero peieHns, ie-
Bbifl LEHTP He KecTkul, a NOANPYKUHEHABIR, 1 00pabaTbiBaeMasn 3a-
FOTOBKa JIEBBIM TOPUOM RNOMKUMASTCA K TOpPUY HITHHAENS.
B nmansoM HCHONHEHMM ITOTpeiiHOCTh OasupoBanysa KaK B pajHaib-
HOM, TaK ¥ B OCEBOM HaNPABNCHHUAX paBHa HyNHO. Ho ripyd 5ToM H3Me-
PHTENbHASL IOBEPXHOCTb (KOHCTPYKTOPCKas $a3a) n0IDKHA COBNAAATh
¢ JIEBBIM TOPIIOM 3aroToBKH. Eciu 910 yenoene He ofecneuero, Oyaer
HMETh MECTO NOIPEIUHOCTD Ha3HPOBaHHS B OCEBOM UCIIONHEHHH.

Ha pucynkax 2.2,0¢c n 2.2,3 npencrapieHbl KOHCTPYKTHBHBIE
UCIIONHEHHSA CXeM 0a3MpPOBaHMA KODOTKUX LHIMHAPHYECKHX AeTa-
aeld. OHM MOIYT YCTAHABAMBATLCA B XOPOTKYI0 YCTaHOBOURYIO
TIPH3MY # NMPABGIM TOPLUOM MPUWKMMATBCS K YCTAHOBOMHOMY KONBITY
HIIM K YCTAHOBOYHOMY LUTHIPIO GOABILOFO AHAMETPE, KOTOPHIE Ha-
JE€XKHO 3aKPEIJIAIOTCA B KOPIYCE MpUCNOCOONeHus. YII0BOE OpHEH-
TUPOBAHUE, €CJIH OHO TPedyeTcs, OCYLIECTBISETCH C MOMOILBIC
duvkcaropa. TlorpelsHocTh 6a3MpOBaHKS B HTOM CliyvMae HeusOexHa
H PAcCUMTHIBAETCS TAKKE /NSt JUTMHHBIX IMIMHADWYECKAX Aetaneit
(puc. 2.2,2).

Ha pucyure 2.2,3 obpabarbiasMas lleTajlb YCTAHABIMBACTCA HA
JKECTKYHO OFIPABKY ¢ HEKOTOPBIM IapaHTHPOBAHHBIM 3330poM. [Tomkum
K TOpLY WIMHHENS OCYMIECTB/SIETCH ¢ JOMOLUBIO Faifku uepes JABe
chepuueckue w:altdnl, HecTkad onpaBka ¢ KOHNYECKAM XBOCTOBUKOM
3aKPETUTAETCS B KOHMUYECKOM OTBEUPCTHH LUITIHHAEIA [PA OMOLIN pe3b-
Gosoti Tsiry. TlorpetuHocTh 6a3UpPOBAHHA HMEET MECTO TOJBKO B pajiu-
anbHOM HaIlIpaB/ieHUuH (U3-3a rApaHTHPOBAHHOTG 3230pa).
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PacueTb! BEINOJHAKTCA TONABKO AN HHTEPECYIOMWMX Hac obpa-
GaTbiBaeMbIX pa3MepoB. Ha ocHOBaHMM pacyeTa MorpemHoctd Oa-
3UPOBAHHUA U JOMYCTUMOCTY [IPHHSATOIO PEIeHHS ONpeNeaseTcs Ba-
PHAHT KOHCTPYKTHBHOIO MCHOJHEHUS NPHCNOCOOICHMS H COCTaB-
TSeTCA ero cXeMa.

2.7. CxeMbi YCTaHOBKM 3aroToBKu

[Tpr ycTaHOBKE 3arOTOBOK He AOMYCKAETCSA HCNONbL3OBAHHE
Kopiyca npucnocobiienus B xauectse onop. HeoGxonumo onpene-
JHUTh OCHOBHbBIE (§a3upyrollie) 3eMeHThl ONop, B COOTBETCTBUE C
TIPMHATHIM KOHCTPYKTHBHBIM pelieHHEM CXeMbl 0a3HMpOBaHUA, a Tak
e BCIIOMOTaTeNILHBIC H JONONHUTENbHBIE OTIOPBI, €CJH OHHU Heobxo-
nuMBL ITpH 3TOM NPOBOAUTCS aHATU3 BO3MOXKHOCTH YCTOHYMBOTO M0-
JIO>KEHMA 3aTOTOBKH HA OCHOBHBIX YCTAHOBOYHBIX IEMEHTaX. 3aTeM
OLECHHBAETCA B3aUMHOE PACTIONOXEHHE OTIOPHBIX IOBEPXHOCTEH, CHI
Pe3aHdd W CHJI 3aKMMA M JACTCH XAPAKTEPUCTHKA TPUMEHSEMBIM
onopaM (o To4HocTH o6paboTkH, MaTepHally, TBEpROCTH, hopme) B
CpaBHEHHU C APYTHMH BO3MOXKHBIMHU BapHaHTaMu (puc.2.3)

o

+ d.- L

9) e} )

Puc 2.3. Cxembr sapuanmos ycmarno6xy 3a2omosxy
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[orpeuinocty, BO3HNKAKOIMMKE B NPOUECCE HINOTOBAEHHR A€~
ranedt MawHH Hens0exuel. Ho nipu ouenke nmorpeuiHocteit 6asupo-
BAHWA, DYKOBOJACTBYACH NPHHIMIOM COBMenleHws 0a3, norpemi-
HOCTb 023MpoBaHua MOJKET ObITh cBeJeHa K Hym0. OXHAKO H3 KO-
HOMHHECKHX COOOpaKeHMH MOXET Tak JKe paccMaTpuUBaTh W IIpU-
HHMAaTb BaPHAHT MPH KOTOPOM NOTPEIIHCCTE Oa3MpPOBAHHUs He pOBHA
HYJI0, HO MeHbIlE (B 3 pa3a) 4eM JOITyCK Ha BRHIOAHAEMEIH pasmep.

2.8. PacyeT BeriMuuHkl CHIALI 3aXXUMa 3aroTOBKU

Jis 3agasHbe; YyCIoBHH 0OpabOTKH ONpefensioTcs COCTaB-
JAOIIME CHJ PE3aHUsA, PacyeT BEMMUHH COCTABNIAIOLIMX H Pe3yibTH-
PYIOLIEH CHII pe3aHHs JeiCTBYIOUIME Ha 3arQTOBKY B Tpoliecce ee
00paboTKH Ha JIaHHOM Tepexo/ie. 3aTeM OlLCHUBAEM BINSAHUE KaX-
OOH U3 COCTABIAIOIIMX CUJ PE3aHKS Ha BO3MOKHOCTb OTpHIBA 3aro-
TOBKH# OT YCTaHOBOUHBIX Gas.

JlaHHBI pacyeT NMPOBOZAT ¢ yueroMm kodpduuueHTa 3amaca.
IlpuBenem mpumep NOCNEHOBATENLHOCTH AHAMH3a ¥ ONpPENE/IeHHS
€A 32KUMa 3ar0TOBKY IIPUCIOCOOACHUH,

[pu BBIMOAHEHWH pacueTa HEOOXOAUMBIX CHII 3aKperieHus
3aroTOBOK B JIIOGOM CTAHOUHOM TIPUCHOCOOIEHUH OJHOM M3 OCHOB-
HBIX 3a/1ay ABNAETCSH MPaBHALHOE COCTABIEHHE PACHETHOH CXeMbl Ha
KOTOpOH JOMEHb ObITH HAHECeHBHI BCE CHJIBI U MOMEHTHI jaeftcT-
BYIOILIHE Ha 3aI0TOBKY B npoliecce oOpafoTKy ¢ TOYHBIM yKa3aHUeM
MECT UX APHAOKEHUS ¥ HanpaBAeHus ux Aeitcreug. Benuvuna, Ha-
npaBAeHHEe U MECTO NMPHIOKSHHA CUJ, AeHCTBYOMAX HAa 3arOTOBKY
npu o6paboTke, 3aBUCHT OT MHOTHX (akTOpPOB, OCHOBHBIMH H3 KO-
TOPBIX ABJAIOTCS:

— BHA BBINOJIHAEMOH Onepalyy,

— Bbi§paKHan cXeMa YCTAHOBKA H 3aKpeILICHWA 3aroTOBKH B

npucrnecobaenuu,

— YApPYTHe XapaKTepUCTHKM MaTepuana 3NEMEHTOB TEXHOJIO-

FHYECKOH CHCTEMBEL

Pacyer cun 3axperuienus CBOAUTCS K 3aZiaue CTATHKA Ha paB-
HOBecHe 3arOTOBKH NOJ KeHCTBHEM MPUIOKEHHBIX K Hell BHEHUX
cuit. K o6pabaThiBacMofi 3aroTOBKE NPUNOKEHBI CHbl, BOZHHKAO-
mKe MpH 00paboTKe, HCKOMbIE CHITbI 3aKPEIICHHA | PeaKiuil onop.
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Mox neficTBueM 3THUX CHII 3arOTOBKA HAXOAMTCA B paBHOBecHH. Cu-
Jla 3aKpensieHUs AOKHA ObITh XOCTATOYHa AN MPEeAYNPEKACHUS
CMELLEHHA U TOBOPOTA 3ar0TOBKHU Ha Onopax npucnocobnexus.

B npouecce 06paboTkn Ha 3aroToBKY ACHCTBYIOT CHIIBI pe3aHus,
KOTOpbIE TIO BENMYMHE, HANPABAECHUIO H MECTY IPHIOXKEHHS ABIAIOT-
¢ nepeMeHHbIMH BenMuuHaMmi {(ocobGeHHo ecnu npu obpaborke He-
NpEpLIBHO NepeMernaeTcs no ofpabateiBaeMoli noBepxHocTH. [103T0-
My CHJIa pe3aHHA U3MEHACTCH, B YacTHOCTH, OHa YBENUYHBACTCA Ha
10-30% us-3a u3Hoca MHCTpyMeHTa. [1py pacuerax cuna 3aKpenneHus
JOJKHA ONpeNeaAThes A TakoH cragud ofpaboTku, DpH KoTOpoR
CHJIA pe3anMs K KPYTSIUIMH MOMEHT, AeliCTBYIOIIME HA 3arOTOBKY J0C-
TUTAKOT CBOETO MaKCUMAaNbHOrO 3HaUeRNS,

TIpu aToM creiyeT YUHTEIBATh U 06BbEMHbBIE CHITBL, K KOTOPBIM
OTHOCSTCS: CHNA TAXECTH 3ar0TOBKH, LEHTPOOESKHBIE ¥ UHEPIMOH-
Hble cunbl. [{eHTpoSexHble CHIIbI BOZHUKAIOT B npolecce ob6pabot-
KM B pesyJbTare CMELIeHUs LEHTPA TAKECTH 3arOTOBKH OTHOCH-
TENILHO €€ OCH BpateHuA. VX BeUYKMHA COMOCTABHMA C CHIIAMU pe-
3aHUA NpH 4uCTOBOH o6paboTke. MHEPUMOHHEBIE CUbl (MOMEHTBI)
BO3HHUKAKOT NPH Pe3Koil CMeHEe HAMpaBACHUS ABHXKEHUS 3arOTOBKH.
OHY UMEIOT MECTO NMpPU BO3BPATHO-NOCTYTIATENbHOM ABHXEHUH 3a-
rOTOBKM (HAaripHMep KPH CTPOTaHKH) UM ee PE3KOM TOPMOXKEHHH.
Benuuubbl HHEPUBOHHBIX CHJT M MOMEHTOB OObIMHO Mallbl IO CPaB-
HEHUIO C CHUJIaMHM 4 MOMEHTaMHU pezaHHd. Mx HeoOXoAuMO Y4HThI-
BaTh NpH YUCTOBOH 00paboTke 3aroToBOK HOMbILOH MacChl.

KpoMme Toro uameHeHude cui pe3aHus, BO3HUKAET NIpH OTBOJE
PEXYIUETO UHCTPYMEHTR, @ TaK )K€ M3-3a TPeHUs 3aTOTOBKH B LECH-
Tpax, 00 OXAKAAIOLLYIO )KUIKOCTh U T.IL.

B ofiueM ciiyuae CyIIECTBYET CNEAYIOLIasAs MOCHCXOBATENb-
HOCTb ONpeeEHHA 3DKHMHBIX CHI:

— ppi0MpaloT Haubonee paloHANBHYIO cxeMy o0paboTku 3a-
rorosku. IIpH 3TOM HAMEHArOT PACNONOKEHNE U BHJ YCTRHOBOYHBIX
3NEMEHTOB ¥ YCTAHABJAMBAIOT MECTa NPUIIOKCHUA 3WKUMHBIX CHUIL
Hanpaeneuus u MecTa pe3aHus AO/DKHBI COOTBETCTBOBATE CAMOMY
HeOMaronpUaATHOMY MOMEHTY BpeMeHU 00paboTKH.

—Ha BeIOpaHHOH pacueTHOHM cXeMe yKa3mIBalOT BCE TPHRO-
XEHHbIE K 3ar0TOBKE CUJIbi, HAPYLIAIOIHE PaBHOBECHE MOJIOKEHHUS
3arOTOBKH (CHITBI pe3aHHS W 3aXWMa) U CHIIBI CTPEMSILLHECsT coXpa-
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HATb 9TO NOJOKkeHNe (CUINBI TPpeHHs | peaknuy onop). Ipn Heobxo-
JMMOCTH YUWTEIBAIOT M CHJIBI HHEPIIHH ARHKYUIMXCA Macc.

— COCTaBAAFOT HEOOXOAHMBIE YPABHEHHS PABHOBECHS 3arOTOB-
KH, HCXOJisl M3 YIPHHSTON PacueTHOH cXeMbl ¢¢ YCTAHOBKH M 3aKpen-
neHns. Pewias ZaHHbIE YPaBHCHHS, ONPEACNSHOT UCXOAHBIE CHIIbI
3akpennedus. [IpH 9TOM mpegBapHTENBHO OTMPEAENSIOTCH HEOO0XOo-
JIAMBie KO ¢HuneHTs Tperus # ko3ddument 3anaca K.

Jns obecneyeHns HaleKHOIO 3aKPEMICHHUS 3arOTOBKH HEOO-
Xxonumo obecreunTs PaBeHCTRO;

MK=M,,

rae M; — MOMEHT OT CUJ 3aKpeTICHHS;

M, — MOMENT OT CHI pe3aHus;

K - xo3pGuuuedT yuMTHIBAOILMHM HecTaGUABHOCTE CHIIOBBIX
BO37ei{CTBHI Ha 3aroTOBKY (KO3(¢HLUHUEHT 3anaca).

KospdunuenT 3anaca paccunTniBaeTcs N0 CNERyOWER GopMyne:

K=Ky K- K5 -K3-K;s Ks- K,

rae Ky = 1,5 — ko3t pULIUedT rapaH THPOBAHHOTO 34M1aca;

Ky — k03bduuseHT, YIHTHBAIOMUH yBeMIUeHHEe CHIT pe3aHus
u3-332 Cy4aiiHeiX HEpOBHOCTEH HAa NOBEPXHOCTH 3arOTOBKH: NpH
4yepHOBO# o6paborke K; = 1,2; nipu 4uctoBoi oGpabotke K = 1.

K, — koadULHEHT, YUUTHIBAIOWMHA yBEeAWUCHYE CHN pe3aHus
BCJIE/ICTBHE 3aTVIICHASA PEXYIUETO HHCTPYyMeHTa (TTPY CBEPACHUH U
pe3pfoHape3aHuu npuHuMaeM K, = 1,15...1,2)

K; — kooduueHT, YUHTHIBAIOWMY yBENKYEHHE CHIL pe3aHUs
NPH OPEPBIBUCTHIX MOBEPXHOCTSX 0OpabOTKH NPH NPEPHIBUCTOM pe-
3aHuu K3 = 1,2; npu He npeprIBHCTOM pesanuu K3 =1

K, — x03dpdunueHT, XapakTepU3YIOLMiA NOCTOAHCTEO CHIIb,
pa3BHBacMOil 3aKHMHBIM MeXanusmom K, — 1,0...1,3;

K5 — k03pPHUACHT, XapakTepH3yIOUME 3pTrOKOMAKY MeXaHu-
3MPOBaHHOIO 3KMMa MEXaRU3Ma {fIpH HEYRAOOHOM pachONOXECHHH
PYKOATKH ¥ yrie roBopora Gonsine 90°, Ks = 1,2; npu yzoGHOM
PAconcKEHNH PYKOATKY ¥ MaNibIX Yriax mosopota Ks = 1).



K — x03pdunpenT, yquThBalOUME NnossBneHHe JONONHHTEND-
HBIX MOMEHTOB NpPH YCTaHOBKE 3aroTOBKH. [IpH uM3BecTHOM pacno-
NOXEHUM TOYEK KOHTAKTA 3aTOTOBKH C OTIOPHBIMH INTHIpIMHU K¢ = 1.

Ecnu B pesynbrare pacuera koadpduumeHt 3zanaca K okaspisa-
eTca MeHsIle 2,5 npuanMaror K = 2,5.

Hanpnmep, MOMEHT OT ciJl 3akpennenus M3 (puc.2.4) onpene-
NAEeTCA YPABHEHHEM:

D
M3=33'f3'P:z'fon a?K'Mp,

2-sin—
2

rae: P, — cuna 3axuma (H),

D — puamertp 3arotoBku (M) ;

O~ YTOJl IPU3MBIL; ‘

> — k0opdULHEHT TPEHUS B TOYKE KOHTAKTA 3aKHMHOLO 3le-
MEHTA C 3arOTOBKO#;

Jon— x02hDUUHEHT TPESHUA B TOUYKAX KOHTAKTa 3arOTOBKH C
ONOPHBIMHU 3JIEMEHTAMH NPHCHOCOGIEHNA.

OnpenenumM cuny saxuma P

K-M
P = 2
? D D
Y
2.sin—
2
P3< ’1 B:E 12 5
,\:’ T

"ZeR Q
1

M

oM,

2.4. Cxema per4adxcnozo npucnocobnenus
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Beruvwunnt xo3gpuyuenmos mpenus 3qsucum om COCmosHus
KOHMAKMupyowux nogepxrocmet, u npurnumaromes no maon. 2.1

Tabnuya 2.1
COCTOAHME KOHTAKTUDYIOUIMX NOBEPXHOCTEH f
Mpu koHTakre ofpaboTaHHbIX NOBEPXHOCTEN 3arOTOBKU
¢ 06paboTaHHbIMKY (HEpPUpPNEHBIMK) NOBEPXHOCTAMMU 0,16

3DKUMHBIX W ONOPHbIX SNEMEHTOB NPUCNocotneruns
[pu kKoHTaKTe HeobpaboTaHHbix n oBpaboTanHbix

NOBEPXHOCTEN JArOTOBKM C PUIIeHbIMU NOBEPXHOCTAMNA 0.7
3DKMMHBIX M ONOPEB INEMEHTOB NPUCTIOCOBNEHWA

2.9. PaspaboTtka cxXeMbl TEXHONOIMHECKON Hanaaku

Ha cxeme 3aKperieHUs 3arOTOBKH YKa3biBAIOTCA HaMpaBieHNs
CUJl pe3aHMs, 3axiMa KM PEeaklHi B TOUKAX OTOp € pa3sMepamH IO
TOUYCK UX IlpHJ'[O}KEHPISL

B Hauane cocraBigercs CKH3 3aTOTOBKHM C YKa3aHHUEM BCeEX
NPUIOKEHHbIX K HEHM CHIl 1 ONpelecsserca KX BAHSHHE HA TOHHOCTb
BBLIMOJIHAEMOr0 pa3mMepa. Touk# NPUIOKEHHSA CHIT 30KKHMa onpene-
JNAIOTCS Ha OCHOBAHMK PeKOMEHZaluil no obecreyeHHIo ycJoBHi
YCTOMYMBOCTH 3aroTOBKY IIpH 3aKHME (€¢ HEOTPBLIBHOCTH OT YCTa-
HOBOYHBIX 3IEMEHTOB).

3Has BeNUUYMRY CHUNBI 3AKUMa U pazMepbl paovero rnpocTpaH-
CTBA CTaHKa, OfPEHENsICT BO3MOXKHOCTH pa3MeLICHHs CHIIOBOTO
npuBoja. Eciu cuaoBoii npueon, pabotaoiuif OT 3HEProHOCHTENS
Hexa (1o UCKXORHBIM AAHHLIM), MpK rabapurtax, MO3BOJIAIOIINX pa3-
MenaTh ero B paboueM NpOCTPaHCTBE CTaHka, He obecneunsaer
TpebyeMoil CUMbI 3aKUMa, TO HEOOXOAUMO B KOHCTPYKUHH [ipHME-
HATH AOMOJHHTENRHO cHnopoll (mepenaToublil) Mexanu3M. Beibop
THNA CHJIOBOI0 MEXAHH3Ma MOXKeT OBITh CHeNaH Mo nepeiaTo4HOMY
OTHOLUEHMIO CHA i, ¢ = Piay/Qcun npusona,

B mobGoM cnyuae, npu UCNOMB30BAHWH CHIOBOIO MEXAHA3Ma
nim 6e3 Hero, HeoOxoaUMO 00eCeYHTs BO3MOXHOCTB Oecnipenst-
CTBEHHOH YCTaHOBKM M ChEMa 3aTOTOBKH B NPHCIIOCOOAECHHE.

PacyeT norpemiHocTH YCTAHOBKU 3aroTOBKH BbINOJHACTCH C
YHETOM YK€ H3BeCTHOCTEH norpeulnoctd 6asuposanus. Ilpu sToM

24



HEOOXOMMMO PacCUMTAaTh MOTPEITHOCTL OT CHJ 3aKPEnneHus (cMe-
WEHAS H3MEPUTENILHONH TIOBEPXHOCTH NOX ACHCTBHEM CHITHI 3aXH-
Ma), TIorpenrHocTs caMoro MpHCOCODICHHS OnpeeNnAeTcs TeXHU~
4ECKHMM TPeOOBaHMAMH Ha CTIPOEKTUPOBAHHOE IPHCIIOCOGNEHHE.

2.10. ®PopMuposanve n onucaHue padborbl
CNPOeKTMPOBAHHOIO NPUCMOCOBAEHUSN

B KkauecTBe aHANOrOB MOryT OBITH HMCNOb30BAHBI THITOBEIE
KOHCTPYKUWH, & TaK K€ KOHCTPYKUMH TpHCnocoBaeHuH U3 TeXHu-
4eCKOif M CIIPABOYHOM JINTEPATYPEIL.

COopouHbIil YepTex BBIIONHAETCA B KapaHRalle HIH Ha rpa-
donoctpouTene Ha nucte popmara Al (A3 umu A4 no cornacosa-
HUIO C PYKOBOAMTEeNeM npoekta). Ha oCHOBHBIE fAetand U COCTas-
HBI€ YaCTH MPUCTIOCOGTEHNA COCTaBAACTCA ClienK(HKALHS, KOTOpast
TIOMELIACTCA B MPUNOKESHUM PACYETHO-TIOACHATENLHOMN 3anHCKH.

Haercs noxpo®Hoe onucanue paboTsl NPUCNOCOOIEHMS,
BKJIIOYas BCE CTaJuM YCTAHOBKHM M 3aKpelUIeHHs 3aroToBKd. Bce
NYHKTBI YKa3aHHBIX pas3nenon N3nararoTcs B pacy€e€THO-
MOSACHHTENBHON 3amucke. Bce MpHHUMaeMble pelIeHMS B KaXJOM
MYHKTE AOJDKHBI 3aKaHYMBATHCS COOTBETCTBYIOLIMMM BbIBOAAMH H
npu HEOOXOOMMOCTH COMPOBOXKAATHCA DCKH3AMH BapHaHTOB ¢ ap-
TyMEHTaluell HX Bbibopa.

MABA 3. O®OPMIIEHUE T_EKCTOBOﬁ
U rPA@UHECKON YACTEU PABOTDI

3.1. OcpopmrieHUe TEKCTOBOK YacTu paboThbl

OCHOBHEIM JOKYMEHTOM KypcoBol paGoTsi gBNseTcA pacuet-
HO-NOACHHUTEBHAS 3aMUCKa, KOTOpag OPopMIIETCS B COOTBETCTBHE
¢ TpeOOBaHNAMH ASHCTBYIOIINX HOPMATHBHBIX JOKYMEHTOB Ha JIHC-
Tax fopmara A4. Texkcr pasMmemjacTcs Ha OXHOM CTOpOHE NMucTa.
Hymepanus cTpandl{ fgomkHa ObiTe cnmomHo#. PacdetHo-
MNOACHHTENbHANA 3211MCKA HAYHMHAETCA THTYNbHBIM JIACTOM (CM. NpH-
noxenHne 1). Bropoii crpanuuelt 3anucku gengercs Onank 3ajaHHA
BHIA@HHBIN CTYAEHTY (CM. MpHNOKEHHE 2), 3aTeM MAYT aHHOTAUMUA,
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OrJIaBJIEHHE, BBEACHHE W PasAenbl 3anUCKH, COTNACHO YTBEPKAEH-
HOMY 3a1aHWI0, CIIHCOK HCNOMb3YEMOll THTEPATYPhI B HPHIIOKEHHE.

Bce puCYHKH, cXeMbl, TaOAHLk! H GOPMY B JOIDKHBL MMETh HY-
MEPAIMIO, COCTOALLYIO U3 HOMEpa pasjelia W NOpAAKOBOTO HOMeEpa.
TTocne dopmyin aaeres pacun@posxa BEIMYHH BXOAAIMX B PopMy-
7y, MX Pa3MEPHOCTh H HAUMEHOBAHHE (HECMOTPA Ha TO, YTO 3TH JaH-
HBIE yXKe BHECCHBI B CIIMCOK «YCHOBHBIE 0003HaYCHUA». EIHHULEI
(uspueckux Benruuy pernamentapytorca FOCT 8.417 - 81, Cebriaxu
Ha JIHTEepaTypHble UCTOYHHKH 0003HAYAKITCA TIOPAAKOBBIMM HOME-
paMu 1o CHHACKY HCTOYHHKOB, 3aKJIIOUEHHBIX B KBaApATHbHIE CKOOKH
(I'OCT 7.1 - 84).

Ipuaoxenue pacrosiaragrcs B NOpsSAke CNENOBaHUS CCIJIOK P
TekcTe. Kakzoe nipusoeHHe HauwHaeTcs ¢ HOBOH CTpaHUlB! ¢ ykasa-
HHEM B TIPaBOM BepxHeM yriay crosa «[lpunoienue», ¢ COOTBETCT-
BYIOLIEH cKBO3HOH HyMmepauuelt (TIprnoxenne I, npusioxkenne 2 H T.1.)

Bee ¢/ioBa B TEKCTE NUILYTCA 6€3 COKpALLeHHH, HIUTIOCTPATHB-
Hbi Mmarepuar (PUCYHKH, OCKM3BI, CXEMBl) MOMELIAOTCA TOC/e
CCHUIKH Ha Hero B TekcTe., CHCOK NUTepatyphl JOMAEH COAEPXaTh
BCE HCMONb30BAHHBLIC HCTOMHHKH (yueOHMKM, COPABOYHHKY, MOCO-
64, XKYPHANBHBIE CTaTh#, albOOMbI U Jp.), KOTOPbIE pacloNaraoT-
Csi B MOPAAKE NOABNECHUA CCHUOK. Kaablil MCTOUHMK OTpakaeTcs B
CHEAYIOIIEM TIOpAAKE: MOPANKOBLIA HOMep B cnucke, (aMuins,
MHULMANBI 3BTOPA, 3ar1aBHE KHAT (M CT2TEH), H3AATENbCTBO, ME-
CTO M roA u3nenus (N4 craredl yKasbIBAOTCS XXypHansl 1 cOOpHU-
Kn), 00uiee YHCI0 CTPABUL (M5 KHHUT), HIH KOHKPETHbIE CTPaHUIIbI
B TEPBOHCTOURUKE {LJI CTATHH ).

Cnenudukanis Ha BHITONHEHHE KOHCTPYKLIHH NPHBOAUTCA Ha
OTAEAbHBbIX JIHCTAX M BLIHOCHUTCS B IpUNOXeHHe. B cnenndukaunn
yKa3bIBAaCTC HAMMEHOBAHME COOPOYHBIX €AUHUU, KOMIICKTYIOIMX
uzaenui, getaneit, cootBercrBytomye 'OCTe u HOpMBI, MaTepHa-
abl, YHCAO OJHOTHIHBIX AcTaleii KX TepMuueckat U 3aliuTHas ob-
paboTka.

Q6BeM PACUYETHO-TIOACHUTENBHOH 3anMCKW HE JOMMKEH Mpe-
BhIILATh 4050 cTpaHuL.
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3.2. Opopmnerne rpacduueckon Yyactn paborbl

I'padmueckass 4acThb MpoOeKTa BBIMOJNHAETCS NO MPaBUIaM
ECK]] yepHbIM KapaHAAlIOM WJH ¢ NOMOUIBIY rpad)onoCTpoOUTEs.
TommuuHa cnnowiHo# nWHWM RomkHa ObiTh B mpegenax 1-1,5 mm,
1Hdpsi, OyKBb H 3HaKH cooTBercTBOBaTh 'OCT 2.304-81. Tipume-
HeHHe macutaboB u GopmaToB yeprexeit obuiero suja pemiaercs B
KaXIOM KOHKPETHOM CJIy4ae CTYACHTOM COBMECTHO ¢ PYKOBOZMTE-
neM kypcosoit paGorsl. PekoMenayemsl popMmar yeprexei obiiero
Buaa 1:1 (Gymara ¢opmarta Al), Tak Kak OH AaeT HarJIAAHOE MpeH-
CTaBJIeHHE O AEHCTBUTENBHBIX Pa3sMEpax IEMEHTOB KORCTPYKUHH
(ecnu yxasaHo B 3afjaHMW). CXeMBl H rpadyKu pa3MelIaloTcd Ha
tdopmare A4 (HOMEINAKOTCA B MOACHATENBLHYIO 3aTUCKY ).

VYenosuble 0603HaYeHus ¥ 3HAKM (rpaduyueckde CHMBONBI) Ha
geprexax MpHcnocodaeHuidl ucnoabdyiores 4vacto. Craxaapramu
YCTAHOBJICHb! NTPaBHIa HAHECEHHs YCIOBHBIX ofo3Haqennii. Cyine-
cTBy10T obpe TpeboBaHHA k QopmaM, OnaHkaM M ApyrHM HOKY-
menTaM (I'OCT). MHpopMatyus B HUX 3aMHCbIBAETCA MEYATAIOLIHMH
yCTPOHCTBAMM, DYKOIUCHBIM CIOCOOOM, BEIMEPUHBAETCH OT PYKH
uny Ha rpadonocrpoutensx. K rpapuyveckuM XOKYMEHTaM OTHO-
CATCA SCKN3bl, FpaduKH H YEepTEKH. DCKM3b! BHINMOQJIHAKTCA C CO-
6monesueM UM Ge3 cobmogenns macimtaba, Ho ob0g3atenbHO ¢
NIPUMEPHEIM cobmiofienrem nmponopurif. M3obpaxkenue n3fenus Ha
3CKHM3€ AOJDKHEI COJAEPXATh pasMephbl, MpEAeNbHbiE OTKJIOMEHHS,
o6o3HaYeHNs IIEPOXOBATOCTH, 6a3, Onop, 3aKHMOB H YCTAHOBOYHO-
3aXKHMHBIX YCTPOUCTB, HEOGXOAMMBIX /ISl BHINONHEHNA OMEPaLMid,
ns KOTOphIX paspaboran 5cKu3.

YcnoBHble  00o3HayeHHs (OMOp, 32KHMOB, YCTaHOBOYHO-
3KAMHBIX YCTPOHCTB U T.1.) CeAyeT BLITOJHATE B COOTBETCTBHH C
JICHCTBYIOUIMMH HA JIaHHbIA IEPHOL| BPEMEHH TOCY JapCTBEHHBIMHA U
OTpacjieBbIMH CTaHRAapTaMH.

KonyecTBo 3CKH30B, a4 Tak ke BUAOB, Pa3pe3oB W CeueHH
M3AENds yCTAaHABIMBAET CaM pa3paboTUHK.

Ipn paspaborke cxeMBl YCTAHOBKYM M3JENNs HA ONEPALHH [0-
[yCKAeTCs NPUMEHATH YIPOoLIeHHoe H3obpakeHHe uinenns 6e3 yka-
3aHHWA €ro OTACNBHBIX KOHCTPYKTHBHBIX DIIEMEHTOB, KOTODhlE He
BIMSIOT HA YCTRHOBKY H 3aKpeENNeHne N3AeIUA.
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Jnst BCeX pa3sMEpOB YKa3sIBalOTCA TPelCibHbIC OTKJIOHEHHS.
Jonyckaercs uX He YKaswIBATE JUIA pasMepoB jperanedl winenni
EIMAHYHOrO HPOU3BOACTBA 3a1aBacMBbIX ¢ HIPUTIYCKOM Ha NPUTOHKY,
30Hbl TEpMOOGPAGOTKH, NOKPHITASR, HAKATKH, HACEUKH H T.A.

Pa3mepHble THHHH CIEAYET CTPEMHTLCS HAHOCHTH BHE KOHTY-
pa u300paxeHus 4 He HepeceKaTh MX BHIHOCHBIMK JuHuaMaA. He xo-
MyCKaeTcs UCIMOJb30BATh JHHAHM KOHTYpPa, OCEBble, UEHTPOBBIE W
BBIHOCHBIE JTHHUH B KQUeCTBE Pa3MEPHbIX.

Ecnr anmAa pasMepHoOl JIMHHMM HACTONBKO Mala, YTo pasme-
[eRHE CTPENOK 3aTPYAHUTENBHO, TO Pa3MEPHYIO JTHHHIO NPOAOII-
JKAIOT 34 BBIHOCHBIE JIMHHMA M CTPENKM HAHOCAT C UX BHEMiHel cTo-
poHbl. [Ipu HenocTaTke MecTa B pa3MEpHOH LeEnoyKe AA CTPENoK,
HX AOMYCKAeTCs 3aMEHATh HaceUKaMu (Mox yrioM 45°) U UeTKUMH
TOYKAMH.

Ha ueptexe npucnccoONeHNs H €ro 3JIEMEHTOB KQIHUYECTBO
pa3MepoB HOKHO OGbITh MUHMMAJILHBIM, HO JAOCTATOYHBIM AN W3-
FOTOBJICHUA ¥ KOHTpOIs. HacTo yeprexil npucocoOneHnil BLIMON-
HAIOT HAa HECKONBKAX JIMCTaX, HO HE JOMYCKACTCH NOBTOPSThL pa3Me-
PBl OXHOT'C H TOFQ k& 3NEMEHTA Ha PasHbIX H300pakKeHUAX,

CrpaBoudble pasMmepbl 0003HavaOTC «*» U B TEXHHYECKHX
TpeGoBaHMsX yKasbiBaeTcs «PazMepsl ANS CTIPaBOK».

JluHelHBIE pa3MePBl B KX HpEACHbHbIE OTKIOHEHHS yKa3plBa-
10TCs B MM 0e3 0603HaueH eIMHRB] ¥3MepeHus. YioBaTsie pas-
MEpPBI M KX OpeAe/IbHBIE OTKIIOHEHHA YKa3bIBAOTCA B rpagycax, MH-
HYTaX H ceKkyHaax. Pasmepsl He NOMYCKAacTCA HAHOCHTbL B BHIE
3AMKHYTOM paiMeproH Uenk (33 WCKIIOYSHHEM C/y4aeB, Korjaa
OLUH H3 Pa3MepOB ABIACTCS CTIPRBOYHBIM ).

IMpy HOpMMPOBaHUU ACNYCKOR GOPMBI U PACHOTOKEHHSR IMO-
BEPXHOCTEH HCHONB3YIOTCA YCNOBHBIE 0003HaYeHUs. B ciyyae He-
0GXOMHUMOCTH MITH QTCYTCTBAA 3HAKA BW,1a JONYCKa B TEXHHYECKHX
TpeGoBaHMAX YKA3aTh 3HAUYEHHE TEKCTOM.

B GoapuiMHCTBE CAYYAcHB HA WEPTe)e 3HAUCHHE OMYCKOB
NPOBOSUTCA ¢ HOMOIUBIO YCIOBHBIX 0003HAUCHUMH, PACTONOKEHHDBIX
B NIPAMOYTONBHOM paMKe, B KOTOPOH NMOMSIIALOT 3HAK JIONYCKa, YHC-
JIEHHOE 3HayeHue Aocnycka, OykseHnoe ofosHadenne (Ha3) um Apy-
THX IOBEPXHOCTEH C KOTOPHIMH CBH3aH HOMYCK.
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PaMku pacmonaraioTcs TOpH3OHTIBLHO (B HCKITIOYHTENbHBIX
CNy4asx BEPTHKANbHO) U HMKOTAA HE NEPECEKAIOTCA APYTHMY JIM~
Husmd. Ecnu ang opdolf noBepxHOCTH 3afaeTcs ABA Pa3HbIX BUAA
JAOINY<Ka, TO AOMYCKAETCS paMKH OOBEIMHUTD.

C ueasio coOMONCHHS TEXHOAOIHUECKUX HOPM, COONIOREHHA
3alaHHBIX MOKa3aTenel TEXHONOTHYHOCTH M TpeGoBaHWiM coBpe-
MEHHOFQ YPOBHS pa3BUTHA TEXHWKH HEOOGXOAMMO NMPOBOAUTH CaMo-
aHANU3 KOHCTPYKTOPCKO fokyMenTauuu. [TIpy koTopoMm ouennTs:

— NpaBUABHOCTE BRIDOPA peleHHs B COOTBETCTBHE ¢ TpeboBa-
HHEM TEXHOJOTHYHOCTH, NPOCTOTHl H3rOTOBACHUS, MpeeM-
CTBEHHOCTH KOHCTPYKLHH, yxobcTea ofcnyxusanus, cGop-
KH ¥ peryjiipoBKH.

—~ BOIMOXKHOCTE NPUMEHEHUR pauvoHaNbLHBIX MeToAoB ofpa-
6oTkH, COOPKU ¥ KOHTPOJIS.

— obecnieyenus B3aMMO3aMCHAEMOCTH AeTaleit M cOOpOYHbIX
eAMHHIL.

Oco6oe BHHMaHNE cleayeT yAeaUTh TEXHONMOTHYHOCTH KOHCT-

pyxunu npucnocobnenus.

TeXHONOrHYHOCTh KOHCTPYKUHM MNpEAyCMaTpuBacT B3auMO-
CBA3aHHOE PEUICHNE KOHCTPYKTOPCKHX M TEXHONOPMYECKUX 3azady,
HAIIPaBNEHHbIX Ha MOBBIEHUE NPOU3BOIUTENBHOCTH Tpyaa, AOC-
THXKEHHS ONTHMAaNbHBLIX TPYAOBBIX, MATEPHANBHBIX 3aTpaT Ha CO-
KpalieHHe BpPEeMEeHH Ha NPOU3BOACTBO, B TOM 4YMCNE HAa MOHTAX,
TEXHUYECKOE OOCIyXKHBAHHE H PEMORT NpUCIocoGneHus.

TexXHONOrHYHOCTh KOHCTPYKLUHUM OLEHHBAGTCA KOIHUECTBEHHO
C IOMOLIBIO CHCTEMBI NOKa3ateneil, KOMHYECTBO KOTOPBIX HKOJIKHO
OBITh MEHUMAJIBHBIM, HO JJOCTATOYHBIM A7 OLEHKH.

K nokazarensm TeXHONOTHYHOCTH U3AENUA OTHOCATCH:

— TPYZIOEMKOCTb H3rOTOBJICHHUS,

— yZienbHas MaTepHanOeMKOCTh;

— METAIIOEMKOCTD, JHEPrOEMKOCTE YIeNbHas U T.4;

~ TEXHONOrHYECKan CeOEeCTONMOCTS;

— CPefiHAs ONEPaTUBHAA TPYNOEMKOCTh, NPOJOIKHUTEIBHOCTD
H CTOHMOCTB TEXHHYECKOTO 0OCIyKUBAHUS U PEMOHTA;

— yAenbHas TPYAOEMKOCTb H3TOTOBICHNA H COOpPKHY;

— KO3pUIHERT YHHDUKAUAKH KOHCTPYKTUBHBIX JIEMEHTOB;

~ K03(dHUNEHT COOPHOCTH.
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OTBETCTBEHHBIM 32 0TPabOTKY KOHCTPYKLHM NPHCNOCOONCHHS
Ha TEXHOJIOTHYHOCTE ABNAETCH pazpaboTHMK KOHCTPYKTOPCKOH J0-
KyMeHTaluu. [IpH NPOEKTHPOBaHNH MpucnocobieHui caeayer co-
6104aTh GPUHOMIT TUMH3ALMKH B arperaTHPOBaHHA, YHHQHKALMA U
CTaHAAPTU3ALMH.

Brifpas aHanoruyHoe MPUCNOCOONEHHE, CAEAYET CTPEMATHCA
B CBOHX PELICHHAX K MPOCTOTE H TEXHONOTNYHCCTH.

CoBepIneHCTBOBATE KOHCTPYKUMH clefyeT Ha 6ase M3yueHus
OTEYECTBEHHOrD ¥ 3apy0exHOro OIBITA, [ATEHTHOH U Hay4HO-
TEXHAYECKOH HHPpOpPMaLY, BPUAEPHMBAACL NPEANOYTHTENLHEIX
pa3sMepOB KOHCTPYKLHH, NPOYROCTH U HAJEKHOCTH JIOCTHIas He 3a
CUET YBEJIMYCHHA Macchi, a MPUMCHEHHEM KOpOO4YaTbIX KOHCTPYK-
uuii. KoHCTpykTHBHOE peliieHHe JOMKHO ofecnevdTh CBOOOAHBIHA
AOCTYM K palovHM AOBEPXHOCTAM M 3alUUTY OT 3arpasHeHus.

Hagexnocts npucnocoGnennit Taioke gBideTcs OOHUM H3 oc-
HOBHBIX NpPHHLHIOB NMPoexTUpoBaHuA npucnocobnenuid. Ilox Ha-
JeWHOCTBIO TIPHCMOCOONCHHU Clie;1yeT NOHUMAThb BHINOJIHEHHE UM
3afaHBBIX (YHKIUI TpU COXpPaHEHMHM BO BPEMEHM 3HAYEHUS IKC-
[JlyaTAUMOHHBIX TIOKa3aTeNiel B JaHKBIX Npeaenax.

HanexHorTs ABIAETCA KOMILICKCEBIM N0Ka3aTeneM, KOTOpbIH
MOXET BKJFOUaTh 6€30MacHOCTH, JIOATOBEYHOCTE, PEMOHTONPUTOA-
HOCTH M COXpPaHACMOCTh. be30TKkasHOCTh HapsAly ¢ PEMOHTONPHIOA-
HOCTBIC SIBASIOTCS CROHCTBAMH, BXOAAIOHMH B COCTaB HaASKHOCTH
pUCIOCOONeHIH.

KpoMe HanexnocTH, npycnocodiedne oOf3aTeNbHO ROIKHO
OnlTh Oe3omacHbiM. J[N8 pelueHHa ITHX 3aaa4 HeoGXOAHMO Nnposec-
TH aHAIU3 CNCAYIONIHX MaTepuaioB:

— YEPTEkKA JICTANIM 1 3arOTOBKM B NMPOHECCE HX 3aKPEMIEHAS H

o6paborku;

~ TEXHONOTMYECKOM KapThl HA BRINOIHSEMYIO OMepaniio;

- ansOoMbl KOHCTpYkuMH mpucnocoOneHud ¥ ycnopus 6e3o-
DACHOCTH MX JKCIINYaTalrH;

-~ TEXHHYECKOTO 3aJaHMAd W HHOOPMALHOHHO-TEXHHYECKOTO
obecneuennn Ge30MacHOCTH paboTHl ¢ AAHHBIM HPHCNOCOD-
JICHHEM.

Iocne storo HeOOXOAMMO KOHKPETA3KPOBATH HPUHATYIO TEX-

HO.IOTHUYECKYH) CXEMY YCTAHOBKH 3arOTOBOK B NpHCTOCOf/IeHHE,
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YCTaHOBQUHBIE 3JIEMEHTBI, CXEMY, THI ¥ pa3Mepbl 32XKHMHBIX yCT-
poficTB M pa3paboratb OOLIyI0O KOMIIOHOBKY MpHCNOCOOAEHHS C
yueToM 6€30MacKOCTH O 3KCILTYaTaLHH.

Bce ocHOBHbIE pa3fienbl 3aMMCKM 3aKaH4YHBAKOTCS BHIBOAAMH,
B KoHLie 3anucKy IPABOASTCS OOIHE BHIBOABL.

FNABA 4. METOOQUKA PACYETA 3NEMEHTOB
SAXKUMHDBIX MPUCNOCOBNEHUU

4.1. MeToaMKa pacueta BUHTOBOTO SNEMEHTa 3aXUMHOTO
MeXaHu3Ma NPUCNocobnenns

BHHTOBBIE 31€MEHTHI 3AKUMHBIX MEXAHW3MOB COCTOAT M3 BHH-
TOB, Y4aeK, pe3b00BbIX BTYIOK ¥ T.A.

OCHOBHBIMUY KOHCTPYKTHBHBIMH 3JIEMEHTAMH HAXUMHOIO
BHHTA WK raiiky ABJAeTCA pe3pba 0 onopa ot GopMsl U pasmepa, OT
KOTOPOTO 3aBHCHT YCHJINE 3aKpelICHHE 3aroTOBKH B npucrnocobne-
HEH. OOblMHO HcnonedyeTcs oObIYHAg MeTpuyeckas pe3vba
MB..M42. Pe3pba ¢ KpYNMHBIM UIATOM TO3BOJIAET ObICTpee 3axkpe-
IHTh 3arOTOBKY. Pe3s0a ¢ MenkuM LaroM HCnoib3yercss B OCHOB-
HOM B T€X CITy4qasiX, KOTJa 3arO0TOBKa HCHBIThIBAET BUOpallMH 1 3Ha-
KONEPEMEHHBIE HATPY3IKHU.

MeToauKa pacueTa BUHTOBBIX JJICMEHTOB 3aKHMHOI0 Mexa-
HM3Ma APUCTIOCOONIEHHA TpU 3afaHHOM ycumuu (W), COCTOHT H3
CIEAYIOIIHX 3TaNOB:

— 0 YCHIHIO 3akpenneRus (W) onpenensercss HOMUHAIbHBIA

aOuaMeTp pe3sonl;
— BhIGKMpaeTcA MaTepual ¥ TepMooGpaboTka BHHTA (Takku);
~ [0 HOMHHANLHOMY AHAMETPY pe3b0bl BUHTA ONpeRenseTcs
cpeanuit auametp (d;,), MONOBHHA yrna TIpH BeplHee (B3),
{ans merpuveckoit pessdbnt §=30° u yros nogveMa BHHTO-
BOM MIHAY (O);

— BBIYHMCIIACTCA NIPHBEAEHHbI yroJ Tpenus B pessbe ().
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4.2. MeToanka pac4era 3KCUEHTPHKOBLIX
3ADKMMHBIX MEXaHM3MOB

OKCHEHTPHKOBbIE MEXAHH3MbI COCTOAT H3 IKCUEHTPUKOB, PYKO-
AT0K ¥ T.A. OHU PA3AEAAIOTCA HAa KPYroBble, KPHBOIWHEUHBIE M
TOpHEBbIE.

Tlpw 3amasdoMm ycwiuu 3akpertierus () MeToauka pacyera
JNEMEHTOB 3KUMHOIO MEXAHH3Ma C KPYTJIbIM 2KCLUEHTPUKOM CO-
CTOUT U3 CACAYIOHX ITANOB.

— ONPEAeNAOTCS. HCXOAHBIC RaKHble (Fonyck 1) Ha pazMep 3a-
FOTOBKH OT YCTAHOBOUHOH 0a3bl 0 MeCTa NPUNOKEHUS YCH-
aung sakpennenua (), yro:a noBopota (7), SKCUSHTpUKA OT
HAYaNBHOro MOAOKEHUS (HCXOAS 43 TpeGOoBaHUN 3PTOHOMU-
KH);

— ompesienAeTca IKCUSHTPHCHTET (e) IKCUeHTPUKa (rapaHTHPO-
BaHHbIA 3a30p A8 c¢BOOOKHOH YCTAHOBKM 3arQTOBKH TOX
IKCUEHTPUK 00bI9HO cocTaBngeT 0,2...0,4 mm);

—onpenenaeTca paguyc (7) Handbl 3KCLEHTPHKA (M3 YCIOBUA
OTCYTCTEHS CMATHA);

— BeIbupaercs popMa paboueli BOBEPXAOCTH BUHTA (raliku);

— BBIYNCNIAETCS XPYTSIMU MOMEHT (Mkp), kKOTOPBI# HeoOxoAN-
MO MPHIIOKATH K BUHTY {rakike) Irs CO3RaHMA YCHINS 3aKpe-
nnexus (W,

—~ HCXOAA N3 TpeOOBAHUH 3PrOHOMHMKY U Mip BbIOMpaeTcsa THN
PYKOSATKH;

~ BBIYHCHSETCA €U0 PYKOATKU (yCinie #a PYKOATKE He AOJ-
xeH npesbiars 200 H);

—yepes KI1[ (#7) BunTOBO# naps! onpeaensercs 3¢pQeKTHBHOCT
CaMOTOPMOKEHHS pe3plbt NpoTHB camooTBopauuBanus (KIL
BUHTOBOIt Taph1) HOMKHO ObITe MeHkWe 0,4, T.e  <0.4);

— B Clly4ae HeoOXOKMMOCTH pe3b0y BEMHTA MPOBEPSIOT HA [IpOY-
HOCTE (Ha ¢pes);

— PacCUUTHIBAETCA HAPYKHBIM guametp () aKCUeRTpuka (npd
YCAOBHH O0CCIIEUEHUS Er0 CAMOTOPMOKEHYA);

- onpenensiercsd WUpuHHa (B) pabouell NMOBEpXHOCTH 3IKCHEH-
TpUKa (¥3 yCI0BUH OTCYTCTBUA CMSITHA); '
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3uavenud e, 7, d, B NpUpaBHUBAIOTCA K HaHOOJbIIEMY CTaH-
JapTHOMY 3HA4EHHIO:

— PacCYHTHIBACTCA KPYTALMH MOMENT (M,,), KoTOphIH HeobXo-
JUMO TIPWIOKHUTD K KPYTJIOMY SKCLEHTPHKY AJis 3aKpernieHus
33rO0TOBKM C 32 JAHHBIM ycuimeM (W),

~ OTIpefieNIAETCA ANNHA PYKOATKHA SKCLIEHTPUKA;

— IPOBOAKTCH MPOBEPKAa 3KCHCHTPHKA HA CAMOTOPMOKCHHE.
(OKCTUEHTPUK ABNAETCA CAMOTOPMO3SIIUMM [IpH YCIOBHM ec-

au d 214).
e

4.3. MeToamka pacyeTa KNMHOBbIX U KNUHO-NITYHXePHbIX
32MUMHLIX MEXAHUIMOB NIPUCRIOCODNeHUIA

OCHOBHBIMH 3MIEMEHTAMU KIHHO-TIYHKEPHBIX 3KHMHBIX Me-
XaHU3MOB SBIACTCH KJIHH, TUIyHXepsl (KYNaukn), KOpIyC C ra3amy,
OMOPHBIE PONHKH (Y MEXAHH3MOB C JIEMEHTAMM KaueHus1) 1 p.

[lpu 3apanHOM ycuauu (W) 3akpenneHds 3aroToBKH pacyer
KJIMHOBBIX H KIMHO-IIYH)KEPHBIX 3MEMEHTOB 3KHMHOI'O MEXaHH3~
Ma npHCNOCOGNEHUA OCYUIECTBASETCS B CNEXYIOWell nocnenosa-
TeAbHOCTHU:

— onpelensercs Yron ckoca knu#a (o). Cnepyer y4HWTHIBATH
YTO ¢ YMEHBIICHHEM Yrlia CKOoca KNWHA (¢) yBEIHYMBAETCA BHIUT-
PhIll B YCHIIUH 3aKPENICHNS 3arOTOBKH, HO BO3pACcTaeT HPOHI LIl B
JNHHe TIepeMeIlieHst KIHHA N, KaK CJIeJCTBHE, YBEIHUNBAIOTCS Pas-
Mephi IpAcnocobnenus. »

IIpourpenu WM BHIMTPHUI B IEPEMEUIEHAH KIAHZ MOXHO
OLICHUTD IO MEPEenaTouHOMY OTHOLIEHHIO nepeMemenudi (i,). Cune-
AYET YUMTBIBaTh, 4TO MEPEAATOYHOE OTHOLUEHHE CUII () 3ABHCHUT OT
NOTEPs Ha TPEHHE, a NepellaToYyHOe OTHOLUCHHE NepeMelleHuil oT
yria ckoca KnuHa o

— pacuuTthiBercs norpebubift xon xnuHa {S). [Ipu arom rapau-
THPOBAHHEIA 3330p cBOGOAHON YCTAHOBKH 3arOTOBKH AO/DKEH CO-
crapiath 0,2...0,4 MM;

— OIpeneNAeTCs CHAa Ha NPHBOJE;

— MPOBEPACTCH HAREIKHOCTh CAMOTOPMOXKEHUS s MEXaHM3-
MOB §€3 PORHKOB. YTronx KiuHA (¢) ROMKEH ObITh MEHBIUC CYMMbE
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NPHBEJICHHOrO Yria TPeHus, COOTBETCATBSHO HA HAXIOHHOM ¥ ropu-
30HTAABHON NIOCKOCTAX KIMHA (@ H @), TO ecTh & <¢@. [na Heca-
MOTOPMO3SIIETO KNHHO-TUIYH/KEPHOTO MEXaHHU3Ma C JNeMEHTaMu
KaueHus (PonMKaMM) yron iIHHAa npHHEMaroT Gonbuimm 10° (TO
ects o> 10°)

Cremyer y4HTbBIBaTh, 4T0 OONbLMHCTBO AeTaNiedl KJIHHO-
TUTyHXEPHBIX MEXaHH3MOB CTaHAapTH30BaHel. [losToMy npu npose-
JIGHUHN Ppac4eTOB CJIeAYeT NPHASPKHBATBCS CTAHAAPTH3OBAHHOIO
PasMEPHOTo psAia TakUX CTAHOYHBIX IPUCTOCOONEHHA.

4.4, MeToguka pacyeTa phivaXHbiX MeXaHu3mMoB
3AKUMHBLIX RIPUCTICCODNEeHUA

OCHOBHBIMH 3NEMEHTAMHU PbIYKHBIX TPUCTOCOONCHUR SBIA-
I0TCA pblvary, NPHXBAThl, BTYIKK U T.4.

Ilpu 3a0aHHOM YCHIIMY 3aKPEIVICHNS pacyeT PhIYaskHOro Apu-
CHOCOGIEHN OCYILECTBRAETCS B CIIEAYIOWEH TOCAeAOBATEBHOCTH:

— B3 deprexa saroroBkH OepyTcsd (OnpelensQTes) ACHYCK U
pa3sMep 3aroTOBKH OT YCTaHOBOYHOH 0a3bl N0 MecTa HPUIOKEHUS
ycunus 3axperncienus (W);

~ paccuuThiBaeTcs BenuumHAa (S,) — [epeMellieHne phivara
(xo pyluara B TOUKe MPUIOKCHUS CUITBL Ha Oa3e BHIOPaHHOM CXeMbi
3WKUMHOTO MEXAHH3Ma);

— ONpeae:IAeT sl YCHIIME Ha npusoge ((J,) phiyara;

— PacCUYMTHIBACTCH IIEPEMCLICHME phlMara B TOUYKE MPUIOKE-
HHs CuJibl OT ipuBona ()

— OIlpeneNiAeTCs paBHOACHCTBYIOWAs cuaa cuna (R) ot ycumiii
3aKpenieHus 3arotosku (W) u cuabt oT npusoia ({J,).

Hicxons 13 ycnoBHi paBHOBECHS.

— pacCUMTHIBAETCA paanyc (7) OmMOpPHI pbidara (HCXoms H3 yc-
JIOBUS OTCYTCTBUSA CMATHS).

— BbfOMpaeTca NpHBOH TIPHCIOCOG/IEHHA (KIMHHOBOM, BHHTO-
BOM, SKCHEHTPUKOBLIH, THEBMATHIECKUIA, TRAPABINYECKUH U T.1).
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TNABA 5. NPUMEPbI PACHETOB 3AXKWUMHbBIX
MEXAHU3MOB CTAHOYHbIX NPUCNOCOBNEHUA

- 5.1. Mpumep pacuyeTa BUHTOBOro MexaHmama

3aroToBKa 3y04aroro koieca 1 yCTaHOB/ICHA Ha ONpaBKe 2 M
3akpenseTcy raikoit 3 yepes waiiby 4 (puc. 5.1).

Yeunue sakpennennd (W) 3a1aHO MM pacCUNTAHO UCXOAS U3
YCHIMHA Pe3aHHA W NPHHATOrO (U3 pacyera) KOpPHUKHEHTA 3anaca
(K; =22,5).

Hanpumep, ycume 3akperutennss W = 10000 H, no tabmiue
(cMm. npunokenHe) onpeaenieM pa3Mep wuar pe3bObl (HanmpuMep meT-
pudeckas pesbba nuamerpom 18 mm (MI8) u marom 2,5 mm
(§ = 2,5 MM) 1 ZonycTHMOE HaNpSDKEHWE pacTDKEHHA (HarmpuMmep,
{o1,= 100 Hhn?).

' 3aremM o TaONAMYHBIM JaHHBIM (CM. NMPHIOXKEHHE) ONpeness-
eTcs Marepuan H TepmooOpaborka pe3nObl BUHTa (HanmpuMep ANs
cTany 45 OCYILECTBIIACTCA €€ YIYUIICHHUE).

H3 cnpasouHoit nuTepatypsl [1-3] no u3BecTHOMY gHaMeETpy
pe3nbu1 (M18) onpenenserca ee cpeanuit auametp (d ¢p), MONOBHHA
yrna npu sepuivne § (1.K. pessba MeTpuueckas, To $ = 30°), yron
noabeMa pe3blrl (@) onpenenserca no gopmy.e:

o = aret, .
g ndcp

3ateM OMpEAENAeTCA Yron TpeHnus B pe3sde no popmyne:

f
cosP’
rae [ — ko3 PHUHEHT TPEHH TUIOCKUX TPYIIHXCA NOBEPXHOCTEMN.
(OGpiyno0 f =0,1)

Berucisercs kpyTaiuni MOMEHT, KOTOpBIH HeobX0ANMO nipH-
MEHHTDb K chepuueckoMy Topuy (dm = 35 MM) ralika And CO3naHus
ycunus 3axperedus 10000 H.

ITo Tabmume (cM. NPHIOKEHHs) ONPEAENsiercd THN TONOBKH
rafixy, [Ipunumaem ycunue Ha kmodve pasHbIM 150 H u nonyyaem
UaHy xaro4a (L) paBHO#H nipumepHo 200 MM,

onp =arctg
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JIns radixu co chepuueckoii ronoskoit onpenensem KI1J (n)
BMHTOBOM 1apk! o gopMy.e:

o
n T et ——A e
1g{a+9,,)
TlonyueHoe sHayeRue 77 < 0,4, crexoBaTeNIbHO BUHTOBOI Me-
XaHu3M ABiseTces camotopMmossuiuM. Eciu Syaer monyuero 3Haye-
uue 77 > 0,4, 10 BeiOHpaeTcs pe3nba ¢ MEIKHM arcM.

3aTeM OPOBOAMTCA KOHTPON, pabouet (cdepHueckoit) no-
BEPXHOCTH Taiiky Ha KOHTAKTHYIO NPOYHOCTD MO opmye:

a
o~ 620\{;3_- =[Gl -

Ecim KOHTAKTHOE HanpshkeHne (o) MeHbile AOTYCTHMOTO
KOHTAKTHOTO HanpsKeHus [o ]kx, TO NMpuHHMAeTcs AaHHas GopMa
rajiku. Ecnn Goaslie [0 lkn, TO W3MeHsieTes GopMa MIIH Pa3Mepbl
paboueil TOBEPXHOCTH Faliky.

Henecoobpa3sno takke NpoBECT NPOBEPKY HA NPOYHOCTH (HA
cpes pe3bbnl) 110 opMyie:

W
7. = ~—<iT 1,
¥ nd K,H ep ]

rae Tcp — uanpasiiende cpesa pesblnl,
d, — BHYTpeHHuUE quameTp pes3sisl,
K, — xoadduunent noxnoTs pe3sdst (Kn = (,87),
H — nnuua yasopauuBanusi (BeprhiBannd) raitku (H =1,5d,,,),
d,p — HOMHHANBHBIH fUAMETP pe3blnl,
[T.;] — nonycTMOE HanpskeHHE Ha cpes,
([T4}=(0,15...0,2) om).
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5.2. Mpumep pacyeTa 3KCUEHTPUKOBOFO MexaHuama

OKCUEHTPHKOBHI MEXaHU3M C KPYTIBIMU KyJaukaMH OCyiile-
CTBJAET HENOCPEACTBEHHOE 3aKpensicHue TUIOCKOH 3aroToBKM Ha
onopax npucnocobnenus (puc. 5.2).

Hcxong U3 Toro, YTo pasmep 3aroroeku H umeert ponyck T, To
pasMep 3aroTOBKHM MOXeT MMETb MaKCHMAaNbHBIH (H,4) ¥ MUHH-
ManbHBIA (Hyin) pa3Mepsi.

Hcxons u3 TpeGoBaHMit S3PrOHOMHMKH H YA00CTBa YNPABICHRHA,
YTOJ HOBOPOTA () SKCUCHTPHKA TaKxke MMEET orpanudeHua (o0b-
HO < 180°).

Veunue sakperuienus (W) 3KCUEHTPHKOM O6BIMHO He MPEBEHI-
maet 2000 AH.

Puc. 5.2. Cxema IKCYeHMPUKOB020 3AHCUMHO20 MEXAHUIMA

Ecau yron noBopota () 3KCLEHTPHKA HE HMEET OrPaHUYEHHS,
TO SKCUEHTPUCHTET (€) KyiayKa onpeAesneTcs no Gopmyne:

e=0,5(S,+Ah+T+Z),
J

rae Sy — rapaHTHpPORHbBIA 3a30p A% CBOSOAHON YCTaHOBKH 3arOTOB-
KH 0O0J 3KCHeHTpRK (S = 0,2...0,4 Mm).
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Ah —3a0ac XO0Ka SKCLUEHTpUKA (MPeIOXpPaAHSIOUUH ero nepe-
X0/ 4Yepe3 MEPTBYIO TOYKY) ¢ YHUETOM HOYPEHOCTH er0 U3roTOB/Ie-
Hua ¥ u3boca (A4 = 0,4...0,6 mm);

T — momyck Ha pa3mep (H) 3aroToBKH (U3 4epTexa 3arOTOBKM)

W — zapaHHOE 3aXHMHOE YCHIINE,

J — HECTKOCTh IKCUEHTPHKOBOro Mexanusma (j =15000H/mum)

B ToM cayyae KOTHa yrosl moBopoTa SKCUEHTPHKA OTPAHUYEH,
TO IKCUCHTPHCHTET OIipeAenaeTes o Gopmyne:

S,+T+ K
e= L
1-cosy
3aTeM ompenenderca paauyc uangsl IKCUEHTPUKA 1o hopmyne:

t=0,5\/ v

locm]
rae [} em = 15..20 Hium®,
OnpepensieTcst [IMPHHA 3KCUEHTpRKa (B), kortopas oObrMHO
paBHA ABYM pajidycam uandsl, To ectb B = 21,
3aTeM ONpeNeAseTCS HapyKHbLE JuameTp (&) dKCLeHTpHKa 110
dhopmyne:
d= f_fﬁ’_!’;,
sineg
rJe € — 9KCHEHTPUCHTET!
Oup — PAAMYC KPYTa TPEHHS B LATI(E SKCUEHTPHKA

(P =Y =0,12..0,157)

@ - yroJ TpeHs nokos (¢ = 6")

Crepyronm 3TanoM pacyeta ABASETCS ONPeAeneHHe MOMEH-
T4, KOTOPBIH# HEOOXOXHMO TIPPUIOKITD K DKCUEHTPUKY TS HafexK-
HOTO KpENeHus 3aroToBKE ¢ 3a/(alubIM ycuidem (W), no gopmyne:

M ={1+sin(180° —y + @)leW.

[Tocae 3Toro MOKHO ONpeseuTh AiduHy (L) pYKOSTKE 3KCUEH:
TpHKA 10 popmyie:
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_ —
3

p
rae p —ycuaeHue Ha pykostke (p = 150H).

Jnsa obecneyeHns H3IHOCOCTOMKOCTH JKCLEHTPHKH OOBIYHO
H3rOTABIMBAIOT U3 cTaiy TANA 20X (MamoyriepogHCThIX cTanxei) ¢
nocnenywouied nementamedt Ha rny6uHy npumepso 10 MM | 3aka-
nuBalOTCA KO TBepaocty HRC, 56...61. bonbuinucTBO Aeraned sxc-
HEHTPUKOBBIX MEXaHH3MOB CTaHAAPTH30BaHbI, MOITOMY NO Mepe
pac4eToB HeoOxoaumo noaduparbh CTAHAAPTH3OBaHHBIE DPa3MEpbI,
npubnuxKasg pacyeTHble pazMepbl K HauGo/bIINM CTaHAAPTU3OBAH-
HEIM 3HaYCHHAM.

5.3. Mpumep pacueTta KNINHO-NNYXEPHOTO MEXaHNU3Ma

Knuxo-nnyxepHbie CUIOBbIE MEXAHH3MEI IO3BOMAIOT 0beche-
YHTH 3HAYHTENBHEIC YCWJIINS 3aXHMa NPY OTHOCHTETLHO HeGOMBIINX
YCHIMAX CHUJIOBBLIX NMPUBOZOB, YTO IO3BOJISET YMEHBIIHTH obmme
rabapiThi CTAHOUHEIX NpUCNOCOGNEHHH U, CIEAOBAaTENHHO, AX Me~
TanoeMKkocTh. O[IHAKO NMpY peau3alivy YKAa3aHHbIX MPEMYIIeCTs
MOKET HMETh MECTO NOTEPS X0J1a CHIOBOTO MPUBOJA,

JAnst nAeamsHOTO KNNHO-TUTY)KEPHOro Mexanusma (puc. 5.3.)
cuia Ha nnyxepe (W) onpeznenserca no Gopmyne:

%o = Q 1/ ga.
Xon nnyxepa onpefienserca no bopmye:
S = S 189,

roe Q- cuna Ha WITOKE;

S — XOR KNUHA;

/- yroi ckoca KJIgHa.

Ana onpeaenenus cunsl W Ha NAYHXKepe PealbHOTO KNMHO-
RIYHXEPHOro MeXaHU3Ma HeoOXOmHMO YYHTHIBATH CHIbl TPeHUS,
KOTOPbi€ BO3ZHMKAIOT HA CONPATaeMbIX MOBEPXHOCTAX: «CKOC KITH~
HAa — CKOC TAYHXKEPa», «K/AMH —ONOpHAsA [OBEPXHOCTH KITHHAY,
«ILTyHXEp — HANpaBJAIoLLas NOBEePXHOCTh MIYHXEpay.

Ha puc. 5.4 npeacrasnena cxema cun, JeHCTBYIOUIMX Ha 3aro-
TOBKY, NEpEMelIaemMyIo CuIoit {J ¢ MOCTOAHHON ckopocTeio, CHna
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HOPMAJIBHOTO RaBJICHUA N H cuna TPEHNA F ¢Bs3anbl 3aBHCHMO-

CTbIO:
F=N.f

f =FIN’

e f— ko3QQUUHEHT TPEH U B3AUNMOCONPAraeMBIX NIOBEPXHOCTEH.
Bemnunna koaddumyuenta TPEHAA 3aBHCHT OT COCTOSHUS 1i0-
BEPXHOCTH (OT LIEPOXOBATOCTH, HAJIMYMs CMa3KH, BIAKHOCTH ¥ 1p.)
W3 TpeyronbHuKa CUII, IPEACTABNEHHOTO Ha puc. 5.4, cneayer:
F/N =tgp,

1.8.080= [
win ¢ = arctg(f),

TAEe ¢ - Yroj TpeHHsd, T.€. Yroll, Hd KOTOPbIH OTKIOHAETCS PaBHO-
NEeHCTBYIOWAN R B CTOPOHY, TPOTHBONIONROKHYIO CKOPOCTH lepeMe-
JUEE

Ha pucytke 5.5 npeacraBieHa cHcTeMa Chil, JeHcTByIowas Ha
KIWH peajbHOIO KJIMHO-IITYH)XKEPHOTO MCXaHH3Ma. W3 yCcIoBud
paBHOBeCHS KIHMHA, HAXOMALIErocs NOA AcicTaneM CUJ, MPeACTaB-
JIEHHBIX Ha PUC. 5.5, MOXKHO MOAYYHUTD CASAYIOIIYIO 3aBUCHMOCTD!

Q=P+F,

rae () — BHEIIRSA CNQ, ASHCTBYIOMIAA HA KWK,

P - npoexuua paBHOAEHCTBYIOWIeH Cunpl R Ha HampableHHe
NEPEMELICHHS KIIMHA,

R — paBHOAEiCTBYIOmAsA CHJ HOPMAJIbHOrO AaBieHus N p Tpe-
HUs F 110 TOBEPXHOCTH CKOCOB KJIHHA U NIIYHXEPa,

F)—cuna TpeHMs Ha CONMPSIKEHHBIX MOBEPXHOCTAX KIMHA M
ONOpPBL.

Cuna TpeHHs Ha CONPSIKEHHBIX MOBEPXHOCTAX KIHHA ¥ OTOPL
onpeaengercs 1o GepmMye:

Fyi =W -1g¢;.
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[Tpoekuns pasHoAeicTBYIOmel cHibl (R) Ha HanpaBicHHE [Te-
peMelLeHns KIUHa onpeaenseTcs no popmyne:

P =W -1g(a+e),

rae W —npoekUus paBHOAeHCTBYIOWIECH cHuibl R HA HanpaBleHUH
nepeMelieng Iy Hxepa.
BHelwHAs chnia, AeHCTBYIOMAs Ha KNKH, onpelensieTcs no gop-
MyJie:
Q=W 1iga+o)+W 120,

YI3 nocneanero ypaBHCHUS ONPENETAETC 3aBUCHMOCTE CHilsl W,
JCHCTBYIOLIEH MEX Y MIYHKEPOM H KIHHOM, OT BHEIUHEH CHiibl O

i
_th(aw)ﬂg(@])'

1

JlanHas 3aBUCHMOCTb OMpeNeNeHHs CUibl W Ha TiyHXepe, B
OTIIMYKE OT 3aBHCHMOCTH JUIf MAEaNbHOTO MEXaHU3Ma, YUHThIBAET
NIOTEPH Ha NPEOROIIEHUE CHII TPEHNA B PEATBHOM MeXaHU3Me.

Ko>dduusent npu cune O B nanspHeiiiieM OyaeM Ha3bIBaTh Ne-
PE/lIaTOYHBIM OTHOUICHHEM CHI (1),. ’

e

Puc. 5.3. Cxema udeaivN020 KNUKO-NIYHHCEPHO20 MEXAHUSMA
1 — naynyicep, 2 — npueo0 mexanuzma, 3 — Kaun
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Puc. 5.5. Cxema cul, delicmayawjas Ko KUK Pednsio2o
KAUHO-NRYHHCEPHOR0 MEXAHUIMA
1 — naynoxcep, 2 — kaun, 3 — cnopa Kruna

J{ns MHOIOTUIYH)KEPHBIX KIIMHOBBIX MEXaBU3MOB cuna W, on-
pexensieTcs no dbopmMyne:

1
T glato)
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Ilpu F; = 0, KIHH HAXOAMTCA BO B3aHMOYpPaBHOBEIICHHOM CO-
CTOSTHUHM MeXIY TUTyHKEPaMH.

Puc. 5.6. Cxema Kiuna Haxo0fue2oCa MEeXCOY INEMEeHMAMU KAYeHUA
I — nnyrorcep, 2, 4 — poruku (anemenm kavenus), 3 — kRiun

PaccMOTpuM KIMH, NpEJACTABIEHHEIR Ha puc. 5.6, U cHCTEMY
CHJI, JICHCTBYIOWINX Ha HEro. B oTiHune OT KAMHa, NpeACTaBlIeHHO-
FO Ha puc. 5.5, RaHHbI peaNbHbI KIRHO-IUTYHKEPHBIH MeXaHH3M
OCHAILICH poJMKaMu Ha IuiyHxepe (2) H B onope kimHa (4). 210
obecrieunBaeT CHWKEHHE NOTEph HA MPEONOJNCHHE CHJI TPEeHHs 32
CUeT 3aMeHB! TPEHUS CKONIBXEHNS TpeHneM kadeHus, Dopmyna s
onpenenenus cuabl W octaercd TOH ke, OZHAKO YrON TpEeHHA
CKOJILXEHHUS @ NOJKEH ObiTh 3aMEHEH YTTIOM TPEHHS KaueHHA @y,
8 KO3hPUIHEHT TPEHHS CKONBKEHUA tg@ | — Ko3dbULHEHTOM Tpe-
HHA Ka4eHus 1g (@), 1.e.:

tg(9lnp) =1g(el)-d /D,
elnp =arctg (tg (91)-d /D.
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AHanoryuHeiM 06pazoM, paccMOTPEB PONHUK NAYHXKeEpa, Nony-
4aeM 3aBUCHMOCTS!
onp =actge-d/D,

roe: d — AnaMeTp ocH PONNKa;
D — puameTp ponuxa.
JuaMeTp posiMKa Onpenensiercs NyTeM pacyera Ha CMATHE HIH
cpe3. JluameTp posHKa B ITIOABIHIOIIEM GOMLUIMHCTBE KOHCTPYK-
HH OPUHKEMALOT PABHBIM JBYM AMAMETPaM OCH:

D=2d.
CrenoBateibHO!

, a4
18(Qp) = rg(w; = (1.5t (py).

Onpenemye MoTepy Ha NPEOIONEHHUE CHII TPEHHA Ha KIWHE pe-
aJIbHBIX KIMHO-IUYHXKEPHBIX MEXaHH3MOB, HEOOXOANMO YHecTs Mo~
TEPH Ha NPEOJONEHNIE CHJT TPEHUS B HANPaBNsolINX miayHxepa. Ha
puc. 5.7 TpeACTaBlieH ABYXOMOPHEBIA NIyHXep ¢ ACHCTBYIOMMUMH Ha
Hero cuiaMu, M3 yClioBHs PaBHOBECHS MOXKHO 3alTUCaTh!

N2 =P,
W<W-F,

rae N, — cocpenoToMeHHas CHNa PaBHOPACHPENC/CHHOA Harpysku
HanpaBAsiowel! nIyHxKepa;

P — npoexnus paBroOAeHCTBYIOMER cunsl R Ha HaupabneHue
nepeMelleHns kimya (CM. puc. 5.5)

W — npoekuus paBHOACHCTBYrOUEH cuiibi R Ha HampapieHue
riepeMelleHNs WIyHXKepa;

W — cunla 33aMOACHCTBHS NIyHXepa ¢ 3aKHMaeMo#l 3aroToB-
KO¥;

F, — cnna TpeHka B HaNIpaBNgIOLINX NIy HxXepa:

Cusia TpeHWs B HAMpaBIAOIHX NIYHXepa onpeaensercs 1o

dopmye:
Fy =N, -tg{y) = tg{g).
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OnpenenaM cuiy W, 3snas yro:
1

=0 ;
1g(a +@)+1g(ey)
P=W-ig{a+ ).
Monyunm:
W=W -F=0 ! _o8late)tiglpy)
igla+p)+igle) ~ igla+o)+ig(e)

ZA

N

Puc. 5.7. Cxema dgyxonopnozo niyHicepa
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Puc. 5.8, Cxema konCOBROO NAYHICEPA

[MpeopasoBaB NPEeACTaBAEHHOE PABEHCTBO, TOAyHaeM QopMy-
ay Ui ONpeieneHus! CHibl W peasibHOTO KIMHO-FIIY HXKEPHOro CH-
JIOBOrO MEX@HH3MA ¢ MIBYXOTIOPHEIM HIYHXEpoM 6e3 pOHKOB!

W = oL 8@ o) +ig(p;)
gl + ) +1g(p)

Ha puc. 5.8 noxazaH KOHCONBHBIA IUIYHXKEp M CHCTEMa CHJ,
JeitcTByrowux Ha Hero. [log neficTBUeM Cusibi P IIyHKep H3MEHAECT
CBOE TIONIOKEHHS (B CPaBHEHUY C MIEANbABIM) B MpeAesax 3a3opa B
HanparjisBuel BTynke. CaJibl HOpMANbHOIQ AABNEHUS paclpene-
AAIOTCA TO 3aKOHY TpeyronbHukos. CocpenoroueHHsle cunbl N,
PACHONIaTaloTest Ha paccTosHuu 1/3a OT BepLIMHBI TPEYTOIbHUKOB.
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YpaBHeHUE paBHOBECHS IIyHxepa OT ACHCTBYA MOMEHTOB CHIl P ¥
N, otHOcHTEeNnBHO TOUKH O HMeeT BU:

P-1=N2-Za,
3
F. F.

aT.K.F =N 'f HHHN :-lz.-—_Z_,

o A 1g(e)
TO P.1=_2§_2__,gy

1g(py) 3
CaenoBaTenbHoO!

31
2F, = P?fg((ﬂ)-

M3 nocneiHero ypaBHeHHs ClIeAYET, YTo
2 160 = 18020
U3 ycnoBHs paBHOBECHS TLTYHKEpa CIe/yeT:
W =W -2F,

3aMeHUB B 3TOM YPaBHEHUH 3HAUeHHA W u 2F, uepes O (ana-
EOTHYHO BHBOAY TI0 JIBYXOIOPHOMY ILIYHKEDY), MOTYHUM:

1-tg(a + @) +18(py,,)
tgla+p)+ig(ey)

Hwmes HOJIYYEeHHbIC 3aBHCUMOCTH, JIErKO ONMPECACHATh CHITY W
B TIIAYHXEDC Jmoboro KOHCTPYKTHBHOIO MCTONHEHWA PealibHbIX
KWAHO-TUTY HXKEPHBLIX MEXaHU3MOB.
KOS(M)HILMEHT OTEPS HA NPEOACNIEHHUE CHJI TPEHHUA B pPCalb-
WX MCXaHHU3MAax paBCH:
n=W/A Wuo s
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a T.K. ¥ peanbHOTO MeXaHH3Ma
W=0-i,

1
Hfud - Qfg(a) ¥

o n=i,-tg(a),
TRE i, — NCPeAATOYHOE OTHOIICHUE CHIT,

Ha puc. 5.9 n 5.10 npuBeIeHEl KOHCTPYKTHBHbBIE HCROJIHEHUS
peanbHbIX KIMHO-TIYHKEPHBIX CHIIOBBIY. Y3/10B U ZaHbl (GOpMYJbi
OHpeI[BJICHPHl NEPERATOUHBIX OTHOIUEHUNA CHJL.

Kpome Toro, aaHs1 BETHYWHS! { ¥ » JJIA YIJIOB CKOCA KJinHa 2°,

5°,10°, 15°.
Ip# 5TOM NpUHATO:

P=O, =@ =5°43,!T'e- f =0,]..
d/D =0,5; fa=0,7.

H
o
]
)

aj
i =l-tg(a+Y )-1gY,/tg(o+¥ Y+1gY,
a 2 5 10 15
i 4,20 3.40 2,55 2,00
r 0,15 0,30 0,45 0.54
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i=1-tg(a+Y ;) 1g¥,/ig(a+Y,,)+gl,

a 2 5 10 15
i 535 4,14 30 2,30
r 0,19 0.36 0,53 0,61
Puc. 5.9, a,6 KoncmpyxmugHste UCRORHERUR KIURO-NAYHICCPHBIX
CUNOEBLX Y3108 ¢ OBYXONOPHBIMU NAVHICEPAMY
A W
o Q
9
i=l-1g(a+Y,,) 1gY,/tg(o +¥ ) +18Y 1,

a 2 5 10 15
i 7,33 5,24 3,51 2,60
T 0,26 0,46 082 0.70

Puc. 5.9, 8 KoHcmpykmueHpte UCROTHENUA KIUHO-RAYHIICEPHBIX

CUAOEBIX Y3N08 ¢ dayxonopnbwu FAYHOKepamu
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i :1_.12g(a -|»Y )'ng:an /ig(Q+Y )+tg‘YI

a" 2 5 10 15
i 412 3.32 2.47 1.92
r 0.14 0.29 0.44 0.52

Puc. 5.10. a KocHmcpykmit@Hbie ucnoanerus KAUB0-nayHiIceprolx CUro8ix
Y308 ¢ HECKOULKUMU HAVHNCEPAMU

S\

R
g

P = lmtg (o +Y )87 5, fig (@ +Y ) +igY,

a 2 5 10 15
i 5,30 4,07 2,90 2,20
r 0.19 0,36 0,51 0,59
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AN

6)

i=1-tg(@+Y,, ) 1gY o, /18 (0 +Y ) +1gY 4,

a 2 5 10 18
i 6,60 5,16 340 2,50
T 0,23 0,45 0,60 0.67

Puc. 5.10, 6, 8 KochmcpykmugHbte UCHORHEHUA KAUNO-RAYHICEPHBIX CUWIOBbIX
V3106 C HECKONLKUMY RAVHICEDAMU

5.4. Mpumep pacyera poIYaXHO-WAPHUPHOrO MEXaHU3IMa

Ha puc. 5.11 npescraBnesa cxeMa ONHOPHIYOXHOIO CHIOBOTO Me-
XaHU3Ma C 0J3YHOM B OTIOPE H NPUXBATOM. BHetmsas cuna Q, aekicr-
By Ha [IOJI3YH 1, MepeMellaeT ero BIpaBo 0 Hanpassioiei mIocko-
crd NpHcnocolNieHns, Peryar 2, MapHHPHO COSAHHEHHBIR C NOI3YHOM
1 @ mpuxBaTtoM 3, COBEPIIACT CIOKHBIC NBIKCHHUS — IJIOCKOMApai-
JeNbHBIE M BPAllIaTe/IbHBIE BOKPYT MIHOBEHHOIO LIEHTpA.
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Puc 5.11 Pacvyemnas cxema OGHOPBIANCHOZ0 MEXANUIMA

JUisg npeanbHOTO MEXaHN3Ma, B KOTOPOM HE YUHTHIBAIOTCH CH-
Nbl TPEHUS, N0 NMHHY UEHTPOB WAPHUPOB pblyara AEHCTBYET Cuila
K. Pasnoxum yxasannyio cunny K Ha ABa B3auMHO AepNEeHANUKY AsSp-
HbIX HanpapaeHus. H3 TpeyrofbHuKA Cuil oNy4YuM:

V.. =0 /180,

riae W — cuna 3axkuMHOM 3aroToBkH. H;
a — Yyroll HakJIOHa pblyara; rpal.

52



Tlepenarousoe oTHomEHUE CHIl (i) HACANLHOIO MEXaHH3Ma Oy-
AeT ONpenenaTbed 110 GopMyne:
i, =l/tga, (2)
chi]
' Wi =01, 3)

CrenoBaTenbHO, JJA8 HOEANBHOTO MexaHM3Ma mnpu a — 0
W — .

Jlns onpejeneHns BEMUUMH NEPEMELIeHHs WAapHUPOB pbluara
HeOOXOMUMO ONpEeHeNUTh Sw — NepeMellieHye N0 HalpaBASHUIO
BRelicTBHA cunbl W, NpH mepeMelieHWH BTOPOro LIapHHpa Sg - no
panpasiieHuio nefcTBus cuast @ (cMm. puc. 5.11,6).

IIpH BEpTUKAIBHOM «CTAHOHAPHOMY TOJIOKEHUH pa3Mep phi-
gara B'C = L.

CrepoBatenbsHo:

Sw=B'B=L-BC,

B ¢Bolo ouepens, BC =L cosa T.€.

Sw =L -Lcosa=L: (1-cosa).

W3 tpeyroapunka ABC nomyqum:

Sq =L -sino.

VKka3zaHHBIE COOTHOIUEHMS OCTAlOTCH HEHIMEHHBIMH Kak s
HACANBHBIX, TAK U JJIS peasIbHLIX MEXaHN3MOB.

Sw =L -(1-cosol), KOTOphIH 4acTO Ha3BIBAIOT 3alacoM Xoja
opi ¢« =20, W — 0, Tk cosa —> 1,

Jns obecnieyenus HagexHoH paboThl MEXaHH3MA PEKOMEHZY-
ercsl BRIOpaTh AJHMHY pEIYara L, y4YHTHIBas BOIMOXHOCTh pasMmelie-
HHS €r0 B KOHCTPYKUHH NPHUCTIOCOGNEHNS, a yroja o He ROJDKEH
GuITE Menslle 5° U He Gonee 45° npu 3aKuMe 3aroTOBKH ¢ KAeanb-
HEIM pa3MEpPOM.

HoTepy Ha TpeHHE B IAPHHUPAX PHIYATOB BO3HHKAIOT B PE3ylib-
TATE TOrO, YTO pPhiMArd COBEPLIAIOT CIOXKHOE ABHXKEHHE, CIE/oBa-
TEIBHO, UIMEIOT MECTO CHIIA TPEHHSA CKOMbXCHHS [0 HHIMHAPHYECKUM
TOBEPXHOCTAM U CHNa TpeHHs kadeHMs. OGoOuieHHas cuna TpeHus
YAUTEIBACTCA 0606IMEHHBIM YITIOM TPEHUS 3, KOTOPhIH 3aKMOYEH Me-
Xy TIpAMOM, NPOBEJCHHOM Yepe3 UEHTPEBI LIAPHUPOB pBMara, u o6-
HIelf kacaTeTEHON K OKPYXHOCTH TpeHu (CM. puc. 5.12)
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Puc. 5§72,

Pagnyc oxpy®HOCTH TpeHus p =¥,
r€ T— pajinycC HIapHApa, MM;
F — k030O1ULRCHT TPSHIA CKOJILXKEHUS,
Ecnn o6uy1o kacaTenbHY10 K OKPY)KHOCTSM TPEHUS HepeMec-
TUTBb NAPAJUIENLHO camMoil cefie Ha BeNUUYWHY f, TO HONYIUM TIPSMO-
YTOJbHBIH TPEYTOALHUK C KATETOM, PaBHbIM 2p, FHNOTEHY30M, paB-
HOM L (MEXUEHTPOBOE PACCTOSHME), H YIII0M IPH BepLiKHe S.
W3z ykazanrOro TpeyronbHyka HaxonuM (cM. puc. 5.12)
TK p=rxf, TO
L =sinf3=2p
WM
sinf=d/Lxf,
rue: d =2t ~ nuameTp wapHupa, M. arcsinB=d /L xf .

Benuvusbi yriaa ,3 BSCHhMA HE3HAYUTEAbHLI, T.K. IPH OTHOUICHUY
d/L = 0,2 koadrpuMeHT TpeHUs cKONMbKeHUs f=0,1; 3=1°9",

Ha puc. 513 B ueHTpe wWwapHupa npeactasieHa o6oblIeHHas
cHa Tpenus F u papdonefcTByoman R n1oj yriaoM § x TMHAM, Ipo-
XOJsIIEeH vepes NeHTPhl IapHUPOB, — HANPABICHNIO CHNL! R, uze-
ANFHOTO MEXaHU3MA.
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TIpoexuun cuibl R Ha rOpH3OHTANILHOE H BEPTUKAILHOE HAlpas-
NICHUS OTIPEAEITIOT BEANYHHE! CUll P 1 W peanbHOTO MEXaHH3Ma.

Ha puc 5.13 noxasana cxema CHil, IEACTBY10IHX Ha TIOBEPXHO~
CTH KOHTAKTa NOJ3yHa ¢ Hanpasjsouleil npucnocobnenus. Cuna
TPEHUS CKOJIBKEHUA ONpeReNseTcs no popmyne:

F =W xf| =W xtge.
U3 tpeyronbHuka cun HaxoouMm: P =W xtg(a+f).

[MoacTaBuUM 3TO 3HAYCHHUE CHITBI B MEPBYIO HOPMYITY, NOIYUHM
CHEAYIOLee PABERCTBO:

W xtg{a+B)=Q -W xtgo,.
TIpeoGpazoBaB 3T0 paBEHCTBO, MOMYUYHM:
W =(Q/1g(a+PB)+1ge))xQ.

CnemyeT y4HTBIBaTh, YTO Bolpakenue 1/tg(a+B)+1g¢;) aBns-
€TCs epeaTOYHbIM OTHOIUEHHEM CHJI B PEAlbHOM MeXaHHaMe (i,).

& y

Puc. 5.13. Cxema cun, Oelicmeyiouux a nOGEPXROCHIN KOHIMAKMA NOA3YHA
¢ Hanpagasioweil npucnocobaenus
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s onpejeneHus NOTEPh Ha OPEOJOTIEHHE CUIL TPEHKA B OAHOPHI-
YDKHOM [MAPHAPHOM MEXaHH3ME ¢ POJMKOBOH Oonopod H Upuxsa-
TOM PacCMOTPHM POJMK OTIOPHI ¢ ACHCTBYIOLUMMHU Ha HETO CHMAMH,
n300paXKEHHBIMU Ha pucyHke 3.14, U3 KOTOPOro BHIHBI HalpasJe-
HHA CHJ AeficTeyioulero peiuara P U W, peakuus cui €O CTOPOHBL
Hanpasassoitel npucnocobaenus W, rae O BHeUIHAA CHIIA.

4 D
IR P
T
F,
[

Puc. 5.14. Cxema ponuxa onopbt ¢ 0elicIeyIonfum Ha He20 CURAMU

Ponuk, mepeMelnasncs o HanpasifioileH, spatlaeTcsd BOKpYT
OCH LUApHHpa, W, CIEROBATENBHO, B TOYKE KOHTAKTa C Hell uMeeT
MECTO CUJIa TPEHHSA CkoMbkeHns 7. B TouKe KOHTaKTa poJjMKa C Ha-
NpaBISIOUICH “MEeT MECTO CHJa TpeHHA Kadenusa F|. CocraBum
YyPaBHEHHE MOMEHTOB OTHOCHTENBHG LEHTPA POJIAKA:

F-D/2=T-d121x. Fy,=W-tgp,, T=W-igp,
W =1g@, DI2=W 1gp,-di2
HIIH
18Py =tgp-d/ D

CnepoBatenbHo, MPHBEAEHHBIM Yroa TPEHHS MOXHO OIIpexe-

AUTH MO bopMyTe:
I8Py = arcigey-d /D
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Ecnn npuuate oTHowenne d/D = 0,5 (yacto BcTpeyaromyecs
KOHCTPYKLUHH) ¥ KOPPHUUMEHT TpeHHs U CKonMbxeHud f; = 0,1 =
=1gp1, TO

129, =0,1x0,5=0,05.

B KOHe4YHOM uTOTE JUIA OZHOPBIYaXHOI0 MEXaHU3MA € pONTH-
KoBO# onmopoi cusna W moxet 65ITh onpeaeneHa no gopmyne:

W =(/tg(a+PB)+1g0))xQ0.

JLns onpelesneHus NOTePh Ha NPeOAOeHHe CHIl TPEHHS B [UIYH-
XKEPHBIX MCIONHEHHAX ONHOPLIMAXKHBIX MEXaHW3IMOB PacCMOTPUM
TUTYHXKED ¢ CUCTEMOW CHJI, MPUJIOXKEHHBIX K HEMY (cM. puc. 5.15) 13
JTOro PHCYHKAa BHAHO HANpaB/leHHe Cuil JEHCTRYIOIIEFO pbivara W u
P ¥ cunbl HOPMAJIBHOTO IABJCHUA OT HanpaBpioleil mwiyHxepa (N),
F, — cunsl TpeHUst CKONBKEHHS B HAOpasAsiOMMX MmIyHxkepa (Fy);
pasHopeHcTByIOmue cun N 1 Fy (Rp) M CHJ peakuMy OT 3aXuMae-
MOH 3aroToBkH (17),).

Puc. 5.15 Cxema 0onopbiuadcro2o mexanusma
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Puc. 5.16. Cxembr 00HODUINAIICHBIX CUAOBBIX MEXAHUIMOE
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Puc. 5.17. Cxembt O8YXPoIMaNCHBIX CUNOBBIX MEXAHUIMOG
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Ilnywxep mon aeHcTBHEM Cuibl P pa3BopaynBactca B HanpaB-
JSIOWMX OTHOCHTENLHO Toyku O B mpezelax pernamMesTUpyeMoro
3a30pa. Cuibl HOPMANLHOIO XABNEHHS MEXAY NIYHXKEPaMH U Ha-
NpaBRAIOIIEH pacopeaensoTes Mo 3aKOHY TpeyroasHuka. Cocpeno-
TOMEHHbIE CHJIbI HOPMANbHOTC JaBlieHuA N pacmonoxeHsl Ha pac-
CTOSIHUHM 2/3 OT BepulMH, T.K BRICOTA TPEYTOJbHUKA paBHA a/2, pac-
CTOAHHE Mex Iy CHaaMH N pasuo 2a/3. COCTaBUM ypaBHEHHE OTHO-
CHTENbHO TOUKH O:

PxL =N x2/3a

Bripasum N uepes cui1y TPEBHA CKOJIBKEHHA )
Fy=Nfy =N xtgoy;N =F,/ige,
PL = (2F, xa)/(3tgp,) onpenenum orcioaa 2F;:

2F, =(Px3L/a)xtgqg,
Ecnu(3L /a)xtg @, 0503HAUKTb KaK {gQy,, , TO MOAYUHM:
2F, =P xtg@,
H3 cxemsl cun (puc 5.15.) sBEaHO, uto, W » =W —-2F,, cneao-
BATEJIBHO!
W, =W ~Pxig@,.
[oxctasnas B popmyny 3HaueHud
W =(1/igla+B)+igo)xQ
P =W xtg(o+p),

TOCe10BATENIbHO Npeobpa3oBbiBas B 32BUCHMOCTH OT MCTIOJN-
HEHUs onop (C MOJIIYHOM HIH PONHUKOM), OKOHHATENEHO TTONYYUM
PACYETHBIC 3aBUCHUMDCTH AN CXEM OAHCPEIYAMHBIX MEXAHW3IMOB C
TLIyHKepamy.

JIns oaROpAIMaKHBIX CHIIOBBIX MEXaHH3IMOB {puc. 5.16,6) ¢ yc-
JIOBHEM TPEHHS CKOMNBKEHKSI:

Wp = ((1-1g (00 +B) X 18 Pypp)ig (A +P) +280)) X Q
Jinst cxeMEt no puc. 5.16, 2 ¢ YCNOBUEM TPEHHS KaUCHHS:

Wp =((1-1g(0+B)x1g @y, g (0 +B) +18 ¢y, )
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Ha ocHOBaHWM BBHILICN3/IOXKEHHBIX 3aBUCHMOCTEH, ompene-
JLIIOWIMX NOTEPH HA [IPEONONIEHHE CUIT TPEHHUS, 3anyiieM GopMynb!
JBYPBIYQKHBIX ITAPHUPHBIX CHIOBBIX MEXaHU3MOB, CXEMbl KOTOPBIX
TIpefICTABNICHEI Ha puc. 5.17 a, 6, 8, 2.

AN ABYPHIYaXKHOIO WAPHHPHOTO MEXaHH3Ma ORHOCTOPOHHE-
o AeiicTBus ¢ npuxsartoM (puc. 5.17):

W =(Q/2)x(1/tg(a+P)),

B nannoM ciry4uac HMECT MECTO YMCHBIICHHE CUJIBI w BOBOE,
HO YBREIUYHNBAETCA 3aac Xojinoia.

Sw =2L x(1-cosa).

JAng Toro ke MEXaHU3Ma, HO C IYHXepOM pHc. (5.17 6) 3aBH-
CHMOCTBH IPMHUMAET BHA:

W =@ /2x((1-1g(o+B)x189s,p)) /18 (0 +B)).

JBypblHaXKHbie I[HAPHUAPHbIE MEXaHU3Mbl JBYXCTOPOHHEro
aeicteus (puc. 5.17 6 1 &) B KOHCTPYKLUMUAX CTAHOYHBIX NpHCNOCO6-
JeHUN [IPUMEHSIOTCA B ABYX MCMOJIHEHHIX:

— caMoueHTpupyomHecs (puc. 5.18 a);

— CAMOYCTaHaBNMBAICIIMCA («TIJIaHUPOBaHHe» ) (puc. 5.18 6).

Puc. 5.18. Cxemui 08YpLitadiCHuIX MEXARUIMOB C CUTO8BIM NPUBOOOM
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IMpu NMpOeKTHPOBAHUH PHIYAKHO-IIAPHHUPHBIX MEXaHNU3MOB T10
HEOOXOAUMOCTH NIPOH3BOAAT NPOYHOCTHBIE PACUEThl AHAMETpPOB
NaJiblieB WAPHHPOB U PacHeThl Ha MPOJOJbHYIO YCTOHYUBOCTD PHI-
YaroB NpH 3HAYNTENbHBIX MX AMHHAX. Kpome Ttoro, neoGxoaumo
ofecneynTh BHICOKYIO M3HOCOCTOHKOCTD LWAPHHPHLIX COCAMHEHWH
3a cueT nopbopa HCOOAL3YEMBIX MATEpHaJoB ¥ HX TCPMHYECKOH
o0paboTKl MaH 33 CYET NPUMEHEHHS H3HOCOCTOMKHX TOKPBITHH.
Tipu HrHOpPHPOBAHNE 3TUX TPeDOBAHMH BKCMNyaTAUHONHAA AOro-
BEYHOCTH PE3KO CHHXAETCSH, M MEXaHH3Mbl CTAHOBATCA HENPHIOI-
HBIMM U1 DKCIITYATAUHH B 30HE MamelX yraoB (a = 2...77) u3-3a
YBEJIHYEHHS 3230POB B IIAPHKUPHBIX. COSARHEHU X,

FNABA 6. NPUMEP BAPWAHTA O®OPMITEHWUS
PACUYETHO-MOACHUTENBbHOW 3ANUCKH

6.1. 3a;5aHM® Ha NPOSKTUPOBAHKE CTAHOYHOTO
npucnocoGnexun Ans TokapHo 06paboTKN LIeCTepHN

Cranovnoe npucnocobaeHye npeaHasHadeHa Ui COKpalerus
BCIIOMOrATeIbHOIO BPEMSHY Ha YCTAHOBKY W 3aKPEMNICHHE 3aT0TOB-
KK, BO3MOXXHOCTH PAcCUIMpeHHs MHOPOCTAHOWHOTO OOCIY)KHBAHWA,
MHTEHCU(DHKALMH PEXXUMOB PE3AHKE H o0ecneunBanHHs O¢30MacHbIC
ycnoBuii paboTel 0NepaTopoB H HAAAA4HKOB.

TexHonoriyeckas OCHaCcTKa JODKHA PaclIMpPA{h TEXHOJOrH-
YeCKie BOIMOXHOCTH AH000T0 000pYy 10BaHIs, CITOCOOCTBOBAThL YBE-
JMYEHHIO HOMEHKNATYphl 00pabaThiBaeMbiX 32roTOBOK, MOBBiille-
HUIO TPOU3BOMTENEHOCTH TpyAa M OBICTPOMY OCBOCHHIO NPOM3-
BOJICTBA HOBBIX H3/IeNHi, 05/eryaTh yCIOBAs TPYAa pabouux.

TexHHYECKOE 3aqaHHE HA MPOEKTHPOBAHHE CTAHOYHOrO MpH-
CrnocobacHus:

«CIpoeKTHPOBATh CTaHOWHOE Npuctiocobnenie Ana o6paboT-
KW LWECTEPHH PaCHPEACHHTENLHOTO BaNta Ha onepauny 010 (Tokap-
Hasl) Ha TOKapHO-BEPTHKAAbHOM 8-MH HINMHIAETBHOM MONyaBTOMAa-
TH4eCKoM cradke MoJend 1K282».
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Hcexonnsie nansnsle:

— 4ePTEXK REeTaNH U 3aroToBku (puc. 6.1);

- gerane obpabaTeiBaeTca Ha ToKapHO# onepauny 010;

— yepTex Hanaxku Ha onepauuto 010;

— 000pYNOBAHHKE: TOKAPHO-BEPTHKANBHBIN 8 — IHNHHIETLHBIA
rionyaBTomar, Mofens 1K282.

[abGaputsl ctanka: 3750x3250x4500 MM

MOIIHOCTE JIEKTPOABUIaTENS:

— rugponpuBoga 5,5 kBrt;

- nosopoTta 2,2 kBr;

— oxnaxaenus 3 kBr;

— IIaBHOTO npvmo,na 27,5 xBr

—n=40...400 mun™

~85=0,03...3 mm/06;

— UHCTPYMEHT: TOKapHBbIH pesel;

~ TeXHoJIoryyeckue 0a3oBble MOBEPXHOCTH 00paboTKH AeTalH
(puc. 6.2.);

— TeXHHYecKas KapTta o6pabotku;

— PEKHMB! PE3aHMA: my6nﬂa pesanus — 3 MM, nogada 0,3 mm/06.,
qucio 06opo1oB —136 MuR" , CKOPOCTB pe3aHHA ~ 75 MM/MHUH;

~ SHEPTOHOCHTENM LieXa MJTH YHaCTKa:

— LEHTPATM30BaHHAsA CHCTEMa NIOAA4H CKATOTO BO3AyXa,

~ 'HAPOCTAHIMYU CTAHKOB,

— 3JIEKTPOSHEPru: TpexpasHelii TOK;

JlononHuTenpHEe JaHHbIE:

- nporpaMma Beinycka 220 000 wr./rox,

- pexuM paboThl: 2 CMEHbI,

TpancnoprupoBka 3arotoBok ocyumiectBusiercs [H'K, nogaua

COX B npotecce o6paboTkit UMEETCS, CHEHHANLHOE CPEACTBO aB-
TOMATH3AL MK OTCYTCTBYET.
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I¥e 2155, »le2s

2182,5 -

TexuuvecKue yaiaoBus

1. He yxaannvie aumetinvie paouyco e bosee 3 mm.

2. He yxazannvie hopmogonrivie yraoust ne bonee 2

3. Hogepxrocmy oKpacumes Mamepuanamy no
OCT 37.002.0518-80

4. Ha neobpabomannsix nogepxnocmax Oonycka-
emCA paKosuHa pasmepom ve bonee 5 mm u any-
Gumate ne 6onee 2 mm

3. Ha obpaiomanusix ROGEPXHOCMAX WeCMEPHY,
Kkpome nogepxnocmit B pabouix nosepxrocmei
3y6bes, QORYCKAIOMCR OMIENbHBIE DAKOBUHBE
anybunoi He Gonee 1,5 mu

6. Honyckaenica uzzomosnenue U3 wyeysa Mapru
CH-15 OCT 37.002.0988-83

7. Qemanenbie mexnuveckue mpebosanus no
TV 37 365.042-84

Puc. 6.1, [llecmepua pacnpedentimensho2o eana
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Puc. 6.2. Cxema bazuposanua 3a20moexu
1, 2, 3~ ycmanosounwe 6a3vl, 4, 5 — nanpaenaiowas 6azvs,
6 — onopuan baza

6.2. AHanu3 TexHU4eCcKoro 3agaHusa

Ha nanHolf onepauuy NpoM3BOINMTCS ToKapHas ofpaboTka Ha-
PYKHOrO IMAMETpa ¥ ORHOTO M3 TOPILOB 3aroToBkH,. [lannas onepa-
[us ABMACTCS ONpEACS/IOLEH N0 BOMYYSHRIO OCHOBHBIX Pa3MEPOB
urectepHy. CneaoBaTensHo, K 3TOR ONepauuy NpeabsBAsSIOTCs 10-
BHILUCHHbIE TPEOOBAHM K TOUHOCTH 06paboTiKH.

U3 apanu3a HCXOAHBIX AAHHBIX CIEAYET, 4TO 00paboTka MHO-
rOMO3ALUOHHAS.

B npouecce o6paboTky Ha 3aroTOBKY AEHCTBYIOT COCTAaBIIAIC-
uie cunel pesauns P, P, P, a Takke KPYTAIIMA MOMEHT Mxp OT
cunsl P,. B ¢B93u ¢ TeM, uTo 06paboTKka MPOUCXOAHT HA MHOIOMO-
3UUMOHHOM CTaHKe, HEOOXOAUMO ONPEACHUT, HA KAKOH NO3UUMY U
Kako HHCTPYMEHT B mpouecce obpabotkm ofecnewunaeT MakCH-
MaJnbHYIO CHIY PE3aHHs, H OTHOCHTENbHO 3TOTO MHCTPYMEHTa [MpO-
W3BOJUTD PacyueT 3AKHMHOTrQ NPHCNOCObNIeHHS.

B ucxoaHBIX AaHHBIX OBIIO OTMEYeHO, uTo Oa3aMu Npu obpa-
60TKE 4BNAIOTCS LEHTPAJLHOE OTBEPCTHE M OAWH U3 Topuos. an-
HYIO CXeMy 4acTo TipuMensoT npu ofpabotke neranel Taxoro
knacca. [Ipa pacueTe HEOOXOAMMO PACCMOTPETH BONPOC O UEHTPH-
pPOBaHHH 3arOTOBKH II0 OTBEpCTHIO A/ obecrneyeHHs 3agaHHOH
TOYHOCTH. YUMTHIBAS 33JaHHYIO IporpamMmy Bbinycka (220000
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IITYK), CHJIOBOM TPHBOL JAHHOrD TNpHCHOCOONIEHUS HeoOXOnNMO
BbiOPaTE MEXAHHU3UPOBAHHBIM.
KoHCTpyKTHBHAs CXeMa YCTaHOBKHU MpeAcTaBlieHa Ha puc. 6.3.
t

L

1
Puc. 6.3. Koscmpyrmuenaa cxema yCmanGcexu

6.3. Onpepenenve cBOOOAHOIO NPOCTPAHCTBA 30HbI
o6paboTkn 3aroToBkw

[IpoaHanu3npoBaB OGOPYIOBAaHHE W MHCTPYMEHT ((opMmy, pac-
NOJIOKEHHKE, HATIPABJICHHE TMOAA4H), MBI BHIAMM, YTO MaKCHMAaIbHOE
PAcCTOSTHUE MEXAY LIMUHASTEM CTAHKA B CTONOM cocrtasseT 400 MM.
Tonuuuua 3arotoBku coctaBuserT 35 mm. Taxum obpasoM, BwicOTa
npucnocoGnents He NO/DKHA NPEBBINATh 265 MM, YTO obecneyuBaeT
BO3MOXHOCTb ¢BOGOIHOM YCTAHOBKH M CHATHA 3aTOTOBKH.

6.4. O6ocHoBaHWe BLIGOpaA cxeMbl 6a3uPOBaAHUA
3aroToBKu

Basupopalue 3arOTOBK# MOXHO OCYUECTBISTH NO CleRylo-
WM BAPHAHTAM:

-~

a) &)

Puc. 6.4. Bapuanmu! cxemts 6asuposanus wecmepnu
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~ GazMpoBaHHE Ha MHOIOKYJAYKOBYIO CaMOLEHTPUPYIOLIYIO
omnpaBky (puc. 6.4a)

— Ga3MpoBaHKe HA MHOrOKYNAYKOBYIO CaMOLIEHTPUPYIOLLYIO
OTIPaBKY C MPMKMMHBIMU NankaMu (puc. 6.46);

— 6asnipoBanHe Ha CaMOUEHTPUPYIOLIMH MNOXNPYKHHEHHBIH
KOHYC ¢ NPHKHMHBIMH Nankamu (puc. 6.46).

6.5. Pacuet norpewiHoctTu 6a3mpoBaHuna 3aroTOBKU

IIpu 6a3upoBanun IO BapHaHTy, CXEMa KOTOPOTo MpeACTaB/eHa
Ha puc. 6.4a, NOrpelIHOCTD Ga3upoBaHuA paBHa Hymo. Ho 3ToT Bapu-
aHT HenmpueMsieM, TaKk KaK OTHOUICHHE AHaMeTpa 3arOTOBKYM K AMa-
METPY CaMOUEHTPUPYIOLIEH MHOroryna4xosoi ompaeku Gonbie 5,
YTO BBI3BIBACT HEOOXOAMMOCTb CHUXEHUS pexuMoB pesadus. Ho B
3TOM cily4ae 6yAyT HEJOCTATOYHO MOMHO HCTIONB30BATHCA TEXHUYE-
CKHE BO3MOXHOCTH CTaHKa. basuposanue no cxeme puc. 6.46, Texnu-
YEeCKH HEOCYUWIeCTBUMO, TaK Kak CTaHOK HWMeEeT OJUH NHEBMOLM-
muEap. CnexoBarensHo, Ui peanu3anuy 0a3HpoBaHHS MO AaHHOH
cxeMe TpebyeTcs MOAEPHH3ALIUS CTaHKA.

Ilo cxeme puc 6.48, norpewiHocTh Ga3HpOBaHUsA paBHA MO-
TPELLHOCTH Ha AMAMETPANbHBINA 3a30p HA NOAINpPYXKUHEHHBIH KOHYC,
KoTOpas He npesbimaer 0,05 MM.

3 cpaBHEeHNA JaHHBIX BapUaHTOB BUAHO, YTC Nyumel cxeMolt
GazupoBauns sBisgercs 6a3upoBaHue Ha NOANpPYKHHEHHBIH KOHYC C
NPHKUMHBIMY JANKaMu (CM. puc. 6.48).

6.6. Bbibop ycTtaHOBOYHOM Ga3bl 3arotoBKK

YCcTaHOBOYHBIMH ONOPHBIMH  BJIEMEHTaMyu  npucrocobnenus
OyIyT ABAATHCS:

~ CAMOLIEHTPUPYIOLAA ONpaBka B BHAE UWIHHAPA, MMEIOLEAst
TIOUIPYKMHEHHBIH KOHYC C HanpaBJsiiomedl packoi;

— OHOPHAs MOCKOCTh, BBIIONHEHHAS B BUIE KOJbLA ¢ HAPYKHBIM
ANaMeTpoM 185 MM ¥ BHYTPEHHHM OTBEPCTUEM JHaMETPOM 140 mm.

JlaHHbIE YCTAHOBOUHbIC 31IEMEHTH! HE MOTYT GBITh TIPUMEHEHSDI
KaK 38K HMHBIE.

OHu HeoOXOAUMB! /1 YCTAaHOBKH 3aTOTOBKH C NOrpellHOCTHIO
6asupoBaHus paBHON HYMO.
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6.7. PacyeT cOCTaBNAWMNX CUN pe3aHns
Ha TOKapPHO® onepauuu

TIpu ofpaboTke 1mecTepH Ha TOKAPHOM CTaHKe Ha Hee OyayT
NEHCTBOBATE COCTABIIIIOLINE CUIIBL pe3atus Py, Py, P; ¥ MOMEHT pe-

3anus My U3 nayuno-texuudeckoit aurepatypsi {1} nasectuo, uro
P,=02..03PF; P, =035...045P; M = P, criefoBaTenbHo Heol-
XOAUMO TMPOBOJUTE PacHeT 3aKHMHOI0 NMPUCHOCOONEHUS OTHOCH-
TenbHO P- M,. JlanHEie IMaMeTphl PACCUHTEIBAIOTCS MO CAEAY K UMM
3aBUCUMOCTSIM:

F, =P = KiK;

s = 2800H([5], cmp. 35)

K, =0,7([5], cmp. 36)

K, =1([5], cmp. 35)

F, =2400-0,7-1=1680(H)

M, =P, .r=1680-887 = 149016( Hum)

6.8. PazpaboTka cXxembi NMPUNOKEHNA CUN
3aXMUMa 3arOTOBKHU

Touku NpUNoKeHuA CHJl 3aKKUMa Oy yT HAXOAUTLCR Ha TOpLe,
IPOTHBONONOKHOM YCTaHOBOYHOH 6a3ze, oxoso ABYX OTBepCTHil
(puc. 6.5).

NN

Puc. 6.5. Cxema npunodcesus cuit 30HCUMA 302 0MOBKY
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6.9. PacueT BenNWMUMH CUN 3aKMMa 3aroTOBKMU

IIponssenem pacyeT BENUYMH CHIl 32)XHMa 33T'OTORKH OT MO-
MEHTA pe3aHud U rfiasHo# cocTaBismoiielf cun pesanus P,. CpaBHUM
NOMy4YeHHbI pe3yasTaT, ¥ N0 HanOosbmiel cune zaxuma Gymem
NPOM3BOAUTE AalbHeHIUN pacyer.

Y paBHEHKE PABHOBECHS 3aTOTOBKH UMEET BUJ

Mop1 + Miyyn > KM,
My 1 M, — MOMEHTSI TPEHHA, NCHCTBYIOMIME COOTBETCT-
BEHHO B INIOCKOCTH KOHTAKTa 3aTOTOBKM M 3AXUMHBIX 3/IEMEHTOB

(Minp1) M 3arOTOBKH U yCTAHOBKH (Adppp2).

M, =F,,-r,
Fop=2-N-f,
My, =2-N-f-r,20e N=2P,

2.P,-fr+2-P-frk-M,
P =(K-M)(4 - fr)

HMpurumaeM kosdduumert tpenus £ = 0,25, a xo>3@huLHeHT
3amaca K= 2,5.

P, =(2,5-149016)/(4-0,25-88,7) = 4200H
Fop+F,, >K- P,
Fup=2:N-fiN=P,

orciopa: 2-P, - f+2-P,- f=K-P,

P,=(K-P)YN4 f)=(2,5-1680)4-0,25) = 4200H
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CpaBHUBad CHJIBI 3aXKHMa OT MOMEHTA pe3aHUs ¥ CHIBL P,
BpiOUpacM cuny P; AMg nanbHeNImuX pacyeTos, a HMeHHO 4200 H,
OJVHAKOBYIO AJIst 000UX CIyYaes.

_ 27 D - [72.4200 _
* Nu.p TH \13,14-6-106

D 0,02n

rae: P — gaBne#ue Macna B THAPOCHCTEMS CTaHKa;
P;— cuna 3axHMa 3ar0TOBKH;
D, — npaMeTp nunuHApa

6.10. BLiGop 3aXMMHOro nNpMcnocodnexus

Hcxoast u3 cxempt 5a3sHpoBaHUs H CXeMb! MPHIIOKEHHS CHI
3@KUMa, 3WKHMHOe mpHcnocobneHye BOUpacM B BHAE CaMOUEH-
TPHPYIOWEro MATPOHa C 3aKMMOM WO JBYM CTOpOHaM. B kauecTme
MEXaHW3Md YCHIUTENA MOXKHO NpPeUIaraTh PHYNHBIL MEXaHH3M,
cxeMa KOTOpOTo Mpe/ICTaBNeHa Ha puc. 6.6.

) U ‘LP:; _ Py ) T ¢P3

Q

Puc. 6.6. Cxema pabomber pot4QIUCHO~3aHCUMH 020 MEXGHUSMA

Onpegenanm cuy Q, ZeHCTBYIOULYIO Ha IITOKE THAPOLMIHHIpA:

Q=4-Py=4-4200 =16800H.

6.11. PacyeT norpewiHocT yCTaHOBKM 3aroToBKu

IlorpeutHocTs ycTaHOBKM B ofleM BHAE OMpeReNseTCs Mo
dopmyae:

. 2 2. .2
t!;y—-.\/:‘,'ga +€3 '!'Enp.
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[NorpemdocTs GasMpoBaHHS &, — 3TO OTKJIOHEHHE (akTHye-
CKOTO MPHJIOXKEHHUS 3arOTOBKM OT Tpebyemoro. B nanHom ciyqae
coGniofaerca NPUHUKN COBMELLEHUS 6a3 U BbIOpaHHOe Npucnocod-
NIEHHE SABAACTCA CaMOLCHTPUPYIOHIMMCHA, HO HEOOXOAMMO YHHTHI-
BaTh JIMaMETPANBHBIH 3a30D, CIEROBATENLHO, £, = 0,05 MM,

TlorpewsocTs 3akpenyenus &, #e Oyaer npesbiath 0,04 MM
Ans napTuy Aetaneit. IlorpeiHocTs NpUCIocoGCHNS €, BBI3bIBA-
€TCSl HETOMHOCTHIO M3FOTOBNCHUSA MPUCIIOCOONEHUS, NIPH H3TOTOB-
JICHUH U cOOpPKe ero YCTaHOBOUYHBIX MIEMEHTOB, HX H3HOCOM, a TaK-
e HETOYHOCTHIO YCTAHOBKH NpHcnocod/eHHs Ha cranke. JlanHas

NOFPEMIHOCTE HOCHT CAYuYafiHBIA XapakTep, TpH pacyeTax NpHHH-
MafoT < 0,3 ot fonmycka Ha 00paloTKy, ClieJOBATENBHO:

£, =1/0,052 +0,04% +0,085> =0,2 an.

IMpu pacuetax NMOrpeLIHOCTh YCTAHOBKH NOJIY4UJIach PaBHOM
0,2 MM.

6.12. O6wue BLIBOALI

Beicora npucnocotnenas obecneunBaeT CBOOOAHBIN NIOCTYT 3a-
roToBKH B 30HY 00paborkn. [Ipu 3TOM BO3MOXHO HCHONB30BATh Ma-
HHITYJIITOD A1 aBTOMATHYECKOR 1T0Jaun 3aroToBOK id 00paboTKu H
CHATHS rOTOBBIX ZeTajeil. [TorpeiHocTh yCTaRHOBKH 3ar0TOBOK PaBHA
0,2 MM (yCTaHOBOUHAs H H3MEPHUTENbHBIC 0a3bl COBMEILEHBI), YTO
oGecneynBaeT NOMyYEHHE 3aaHHON TOUHOCTH 00pabaThiBaeMbiX 110~
BEpXHOCTe# jerand. Ycumus saxuma (npu koadpuuueHte 3anaca
paBHOM 2,5) He BbI3LIBAIOT AeOpMalH 3arOTOBKH, YTO ofecneunsa-
€T 33/IaHHYI0 TOYHOCTb 00paboTku. PacderHas cuna 3axuMa ¢ 60/b-
MM 3amacoM o0ecieynBaeTCd THAPOCUCTEMOl CTaHka U He TpebyeT
fepecueTa peUMoB pe3aHusa. COOpOUHBIH YepTex HPUCIHOCOONECHHS
npeacTaBiel Ha ueptexe (A-1), onucanue paboTht IPUCTOCOBICHNR
cneuudukauuy npuseaeHo B npunoxeHnu Ne 1. PaspaboranHoe npu-
crocobnenne MOKeT ObITE UCTIONK30BAHO MPU 00paboTke AAHHOW Je-
TaJIH B COOTBETCTBHH C 3a13HUEM.
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ITpunosicenue 1

MOCKOBCKIH rocy AapCTBEHHBIR HHAYCTPUANILHEIH YHUBEPCHTET
WHCTUTYT AMCTAHHMOHHOTO 00pazoBaHus

PacueTHO-NORCHUTENLHARA 3anUCKa
K KypcoBoi#t paboTe no fgucunnrnune
«TexHORNOrKUECKan OCHACTKa»

Tema:

I'pynna

CTyAeHT

UG

[lpenonasarens

3716}

Ouenxka

Jata MOAMKACH

Mockza 20__ 1.
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Hpuaoscenue 2

3anaune

Ha KypcoBy# paboty no aucuniuinte «Texnaonoravueckas ocHa-
CTKa»
Beigano cTyneHTy(ke) CPYNIIB!

Tema

CogepxaHue pacueTHO-TIOSICHHUTENLHOU 3aMHCKU.
TuUTyAbHBIH UCT
3ananne
Ornaenexue
YcnoBHble 0603HaYEHHSA
Brenenne
1. TexHuueckoe 3afaHue
Wcxonusie faHHBIE
AHaNu3 TEXHUYECKOTro 3agaHug
BriBoaB!
2. AHanu3 1 000CHOBaHUE CXeMbl IPUCTIOCObNeHHS
2.1, Axanus npucnocofueHui, MpUMEHAEMBIX B aHANOTHY-
HBIX YCJIIOBUAX 06p360TKH 3aroToBOK. BI:IBOI[I:L
2.2. Buibop cxembt Da3supoBaHis 3aroToBOK. BeiBOJGL.
2.3. Pacyer morpewiHocTH 0Ga3upoBaHKs 3aroTOBKH. BbIBO-
JBL
2.4. Buifop yCTaHOBOWHEIX JIEMEHTOB TPHCTIOCOGICHHS.
BriBogs!.
2.5. Pacyer CHNl pe3ands ¥ HX BAMAHHE HAa BO3MOKHOCTDL
OTpbIBA 3arOTOBKH OT YCTAHOBOUYHBIX §a3. BRIBOABI.
2.6. Pacuer ycHIHI 3aKpemieHUs! 3ar0TOBKH. BrIBOAEL.
2.7. AHann3 BIMSHUS CHJI pe3aHus M NOTPEUIHOCTH yCTa-
HOBKH HA TOYHOCTBb BBIHOJIHAEMOr0 pasmepa. BeIBOJLL.
2.8. BeiGop 1 pacyeT cumosoro ysna. Bersoasl.
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3. Pa3paf0TKa KOHCTPYKUHKH NPHCHOCOOIeHns.

3.1. Onucanue KOHCTPYKUMH DPHCIOCOOIeHHU.

3.3. YcaoBua COOPKH H OKCIITYaTaLMK NPHCIOCOBAEHHS.
OO6upie BLIBOAEL M PEKOMEHIAUAM.
Tlpnnoxenne.
Jlurepatypa.
Hata Beigayy 3a0aHud ____

Jata 3awuThi KypcoBoft paboTer ____

CTyaeHt / /
PyxoBonuTenb /
3ag. xadeapoi / /
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Ilpunoscenue 3

YcnoaHbie 0603HaYeNUs 3NIEMERMOe npucnocobneruil
8 mexHonozuyeckold doxymenmauuu

HaumeHoBaHK1e
3aneMexTa

YcnosHoe 0603naverne

Cnepeaun

cBepxy

CHU3y

HenogeuxHasa onopa

AN

MNogBewxHas onopa

AN

MNnapatowas onopa

Perynupyemasn onopa

OOVHOUHBLIN 32KVIM

LieHTp HEnoABMKHbINA

LieHTp spaLlalowmiics

LieHTp nnaeawowmia

Onpaska
uumnuHppudeckan

Onpaska uaxrosas

NaTpoH NOBOAKOBbLIHA

Cdpepuveckan pabovas
NOBEPXHOCTL

UnnnHapuuieckas
paboyuan noBepxXHOCTb

MpuamaTuueckan
pa6ouas nNoBepxHOCTb

¥
A
v
<
<
X
&
A
=
O
o

0O DHY | 8000

0O DR <1000
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NMpumep Harece#dus obo3xaveHull onop,
3AKUMOB U YCMaHOBOYHLIX yempolcme

HaumeHosaHue snemenTa

Jckua

LleHTp HenoaBwxHeIA, FNAAKWA

LienTp nnasarouiui

UenTp Bpawjaroumitcs

Natpos nosoaKosLtH

flioHeT NOABUKHbIA

NIoHeT HEMNOOBUKHbLIV

Onpaeka UMNUHQpUIecKas

Onpaska uaHrosas
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Hpunoscenue 4

Dopmynst Ana onpedenenus kpymsauiezo momenma M, HC MM

Ne | <dopma PacueTHble hopmyFbl
n/n XOHUa
BUHTA |3aKpennexue 3CKN3bI TO4HbIE npuGnu-
(Topua HEHHbIe
raiikn}
1 | Cihepu- ! TloHeoB-
yeckan pabotan- 0.Wd tg(a+ | O.Wd,
HOM no-
BEPXHOCTY +Qpp )
2 | UwnuHp- | Mo npea-
pudeckas | saputens- w [0, Sdcptg (o +} W (0, ldq,, +
Ho o6pabo- D D
TaHHOM no- + += +=-11)
BEPXHOCTY Pnp) 3 /1) 3 /i
3 | Cnsivon Ucknove-
HUE BMSAITUH W10,5dtg(o +
N Bpyrux W (0,1, +
noepexae- +‘Pnp) + y
HWA No- +f Retg 1)
BEPXHOCTY +fiRetg “;‘] 12
4 Mnockuir | Mankon
KONbUEBOW | (10 HEeNOR- W [0,5d g (o0 +
BWKHOW
pessbosoi Onp) * 0,2d.,
LNUNbKE) . D,>2-d,} ]
30,1 -d,) "

HDpumevarnue. f —xo3pPULMEHT TpeHUs MexkIy 3aroTOBKOM H BHHTOM
(raiixoit); R — panuyc cdepsl BUHTa, MM Y— YFrO/l KOHHUECKOro yrayGnenus

f14THL, °; Du ud ¢ — BapyXHBIH ¥ BHYTPEHHUH RHAMETPEI, MM.
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Ilpunoxcenue 5

fAannbie K eniGopy 2011080k U PYKOAMOK
no npedensHbLIM 3HAYSHURAM Kpymsiuje20 MoMerma M, xec M

(o

Ll

i
1
i

L M L M L M L M L M

!
|
20 T 70-150 | 30 | 120-250 40 [ 400-650 | 80 . 700-850 | 75 | 850-1300

24 | 90-180 | 35 {250-500 | 50 | 500-700 | 100 | 800-950 | 94 | 920-1400
30 | 100-220 | 45 | 400-650 | 60 | 600-800 | 120} 900-1100 | 117 | 100-1500

36 | 120-250 | 50 { 500-750| 80 | 800-950 | 140 {1000-1300 | 150 | 1100-1600

—| — [{vo|7o0880| -] — | —'@ — — —
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Cxembi u hopmynibt

Hpunoscenue 6

Ona ebIYUCUMENTbHLIX OCHOBHbLIX NapaMempos

Kpyanbix IKCyeHmpuxoe

ecosf
1go =
0,5D —esinf
_0,5D +esinf
cosa
h=e(l-sizf)
B=90"-v

tgo max = -
_0,5D
cosa
h=e
p=0

ecosP
go=——o————
0,5D +esinf
_0,5D +esinf
coso
h=e(l+sinP)
B=y-90°

Mpumevanue: y— Yroa NOBOPOTa IKCLUEHTPHKA, OTCUHTHIBACTCA OT BEPTH-
Kald A0 NpAMOM, COSAMHAIOMEN USHTPH CUMMETPHM U BPAIIEHAS KPYIIIOTo
IKCUEHTPHKA, °, /—XOL O3KCLUEHIPUKA, MM, ¢ —3KCLEHPTPHCHTET, MM;
£ — PAacCTOSHHE OT UEHTPA BPAIMEHMA YKCUEHTPHKA JO TOHKH €rO KOHTAKTA C
3arOTOBKOW, MM; D) — HapyXHBIH [OUaMeTp KPYIJIOTC 3KCUEHTPHKZ, MM,
O — YroJl [IOABEMHOTO IKCLIEHTPUKA.
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Hpunoscenue 8

Ne
nn Cxema 23M PacueTtrnan cdopmyna
C pbiMaKHbLIM
npuxeaTom
rp (IL+D)tg (0, +9))+129;]
C CUCTEMON PbINAXHbIX
npuxearos
M
2 1 —2q
2r, (h + Dleg (o, + 1) +189,]
C M-o6pasHbim !
MpUXBaTOM [1 -3f—=
H
3 . Mn _p
ltg (acp + 2] ) +ig (2] ] rcp
C cuctemon F-06padHbix !
npuxaatoe 1-3f —)
e H
4

. Mn g
zltg(acp “'%)““Fg%_lrcp

C NAYHXEPHO-PLINAXHON
CUCTEMON

. w
¥ : g

Mlx'?

31,
[rg(ac,, +o)+ tgqaz]rcpl([ ~tgp, -2
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Q=0 =9, =550";0,, =@, =250

. d
Popp =110, =arctg (B-Igtp}
d 3]
Prpp =aretg Btgq)] sQopp =arcly ?‘,—’g@z >

rae D v d — COOTBETCTBEHHO HapyXHbIM U BHYTPEHHMH JMaMeTphI
ponuxos, d/D = 0,5; a— NpoTAKEHHOCT> GOKOBOH OHOPhI TWIYHXKE-
pa; | — paccTosHHE OT MECTa NPHIIOKEHUS CUIBI O IO cepeauHbt 60-
KOBOM OTIOpEI ITYHXEPa.

87



Hpunosicernue 10

Cxembi knuHoesix 23,
paomanujux 3 coNemManuu ¢ npuxeamamy u phivazamu,
U pacvemmbie opMYys
Ne | NpuHynnnansHan cxema | PacqeTtnast popmyna gna W
n/n 33M
1 2 3
C OQHOONOPHBIM
NRyHXepom -5 l-tg(o+
¥ NPUXBATOM Q Ly glo+org Panp
1 St Iy  1g(o+9)+ige
C ABYXORUPHLIM
NNYMXSpoM ¥ SBYMA d
POSUKAMM ¥ NPUXBATOM ] l-tg (0 +Ppp NG Py -
2 i ‘2 —l_n D
w 1, d
4 10+ @) +igo
W.\\\\\\,‘g & 3#‘1
1 C ABYXONOpPHbIM
MAYHKXEPOM 1 OAHUM

POSTUKOM ¥ NPUXBATOM

. o ¢
5
A

I, l-tg{a+o)go,
I+l ‘tg(a+o,,)+1go

C pONUKOM Ha HaKNOHHOR
NOBENXHOCTY KAKMHE
1 YrNoBLIM Pblyarom

ot
o 2 «
-1

n
fg(C( +¢'np ) +tg(P]
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Hpooonxncenue npun. 10

2 3
C KnuHOM, € ABYMA
ponnkamn
¥ YrNOBLIM PHIYATrOM A 1
e n
‘oz / Tcosay g (0 +Q,,)+gP

N

¥ LT

TSN

C ponnkom Ha HaKNOHHON
NOBEPXHOCTYU KNUHA
¥ ABYNNEUYAM DPbiYarom I 1

=N
I tg(o+9,,)+igp

p 0 puptoetatiit,

%2—(%?"—_

%
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Hpunosicenne 11

Cxembi ppidanHbix I3M u pacyemsbie 3a8ucuMocmu

Ne Cxema Pacuernas 3aBUCHMOCTH
n/n
DR o
i —
 —
"

[P

SE—

I

wp 2 \

L= o

Npumedanne: W u (J, — COOTBETCTBEHHO YSUAME 3AKPETUICHHS 3arOTOBKU
M CHJIA OT NPHBOAQ, KIe; /) U1 /; ~ paccTosHUE OT ONOpH perdakHoro 3M co-
OTBETCTBEHHO A0 CUI (), u Wy, ¢ =0,95 — KI1]l, yunTbiBa:0MMA noTepH Ha
Tpenue; S(W) u S(0)p) — nepeMemente pridara B ToYKax NPUIOKEHHS CHA CO-
OTBETCTBEHHO W), 11 Oy,
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Hpunoscenue 13

NozpewHoCMb yCmMaHo8KkU 3a20Mmo8oK pasmepom do 60 mm 8 muckax

Tucku MeTog yCTaHOBKM Cmememﬁ(;aromao&
Ha noaknanke
B CBOBOAHOM COCTOStHUM 100 -200
BuHTOBBIE Ha nogknagke
© NOCTYKUBaHMEM 5080
npw 3axume
C nogxnagkon 40 - 100
JKCUEHTPUKOBBIE Be3 noaknanki 3050
Hpumevanue: [Ipy coOMOACHUU HOCTOSHCTBA CHIIBL 3aKHMA

MOrpeuIHoCTh CHIKaeTcs Ha 30-50%
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Mpunoncenue i4

MoezpeutHocms 6asuposanus npu v6pabomxe demanel

8 npucnocobaeHusx
Ne Boiaep- florpelHocTs
cxe- | basposanve | CXema YCTaHOBKW | JKusae- 6Gasvposannn
Mbt Mbivi Agg
pasmep
Mo gasym 8 | .7 A 0
MNOCKWM Mo~ X L% B Thtg o, npyn
BEPXHOCTSIM G ) .

1 < © = l.:k o # 90
ObpaboTka T 0 npu o =90°
yeryna > c TH

K TE
Mo HapyxHoi H; sin
UunuHaPY- 0,5TD B
YECKON sina
NOBEPXHOCTU
B npuame npu B =& QBO
npw obpa- 0,5TD sin
GoTke 3 sino
FINOCKONA "
2 sin
2 rr;g::pxuo:rrm 0,57D sinf +1
sino
H, sin
’ 0,57p S8B.
sino
rae D - ponyck
. Ha HapyxHeili gna-
| MeTp 3arroTOBKN
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Hpooonncenue npun. 14

1o HapyxHon H; ( 1
UMIMHAPY- 0,5TD| ——-1
YECKoN &y \sina
FIOBEPXHOCTY 2 -

= Hy 1
B npuame = 0,5TD (— + I]
npw oBpa- sino
BoTke .
MMockon 20t Hs 1
no BerHOCTVI 09 ST D .
naaa npv sima
A=90°
To_ *e, Npu e Hy 0,5TD
A=0 L ! H, 0,5T D

4 Hj [q]
13
2o
B npuame xS / 0,5TD
i
gpn o6pa- , - H, 0
OTKE firo- A
CKO# no- &3 M. ™
BEPXHOCTH 1
¥ nasa -
To %e, Ho & HyHz | 0,5TD +2e +0,53,
C OAHOCTO- LIS
poriKiAM et R 0% 05
npuxatnem | ¥ [ ! : 0,90, + 1,50,
3arorosku %
o H H4 0,58] + 0, 582

Ha naney, > Hi. H 0,5TD +2e
(onpaeky) YE H; 2e
C HATATOM
mia | (@ [T 0
IDRUMHYIO
onpasky
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fIpooonncenue npun. 14

Ha naney

(onpasxy)
C 3a30poM.

Topey
33roTOBKN

HE NepneHx-
AukynapeH
ocu 6a3080rg
orTBepeIHA

[ 18]

ALI‘],‘ H2

0,5TD +2¢ + ) + 84 4

+2A-2Uhga

To xe, Ho
C OQHOCTO-
POHHUM
fipwxaThem
3aroToBku

i"/t H2

0,5ID+2e+
155, +Hifgu

10

Ha naney
{onpasky)
6e3 3asopa.

Topel,
3aroTOBKM

He nepneH-
AMKYNAPeH
ocu 5asosoro
oTBEpCTUS

A

s = v

L

&, +2n1gy

11

Mo ueHTpo-
BuiM FHesfam

Ha xecTkuit
nepeaHui
UeHTp

Ly

Ly

Loty

L
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Ipunoxncenue 15

Onopel, 3a2HMBI H YCTAHOBOUYHBIEe ycTpoifcTBa. I'paduieckue
o6oznaverus (ITOCT 3.1107-81)

Onopbi U 3aMUMbE

HaunmeHoBaHue OBo3HaYeHUNA Ha BUAaX
cnepeaw, cBEpXy CHU3Y
caagun
Onopbl
&0° 5
HenogawkHas % o
MoaswxHan | }¢ 6 .O..
MNnaBawwan ¢ ¢
Perynupyemas o hi ! @ Q
ST
o]
oJ
OaUHOMHDIIA "Q""
NeoiiHon : :




[podoasicenue npun. I5
YemawoeoyHbie yempodecimea

HaumeHoBaHue Ofo3HaqeRHA Ha BUAAX
Cnepeawn, c3agn, chesa cnpasa
CBepXy, CHU3y
5 Bes ofoaHadeHns
UenTp:
HENOABWKHbBIN To xe
s »
™
Bpalwarumics R? Wy
5
Mnaeaowwmi R:’} 3
Onpaska: (
LMNUHAPUHECKAn \ / \ /‘
Ulapukosas v '9‘
(ponvikoBas
- .
NaTpox
fOBOAKOBLIA 2 -
10 v

Mpumeuvanng: 1, JlcnycKaeTcs NOABYXKHYIO, TINABANOULYIO ¥ PETYNIHPYEMYIO
OTIOPBi HA BUJAX CBEPXY ¥ CHU3Y 0603HAYATh KAK HEMOABKKHYIO OTIOPY.

2. YCTaHOBOHHO-3KUMHBIE YCTPOHCTBA ClefyeT 0G03HA4aTh KaK COHETARHUE
0603HaYeHUR YCTAHOBOYHBIX YCTPOHCTE U 33X1MMOB.

3. HaHroeble OMpaBKH (TATPOHBI) CIEAYET 060IHAYaTE V',

4. Ans ABOHHBIX 3aXNMOB AJMHA IL1€Ha YCTAHABIMBASTCA PaspaboTauKOM B
3aBHCHMOCTH OT PACCTOAHMA MEKAY TOYKAMA MpUnoxkerus cun. Jomyckaercsa
¥NPOUEHHOE 0603HaUCHHE.

5. OBo3HaueHNe ONOp # YCTAHOBOUHLLX YCTPORCTB, KPOME LEHTPOB, JOMYCKa-
€TCA BHIMONHATD HA BLIHOCHBIX ANHHAX COOTBETCTBYIOLIMX NOBEPXHOCTEH.

6. OBo3HayeHne O6paTHBIX LIEHTPOB CAELYET BLINOMHSATE B 3€PKANBHOM H30-
Opakenun.
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Hpunomemke 16

Tpumepsbi Hanecenusn 0603HaYeHUT ONOP, 3BKUMOB
U YCMaHOBOYHLIX yCmpolicme Ha cxeMax

Ne Haumenosanve flpuMepbl HaHeceHus
nn obo3HaveHKn
1 2 3
A LIEHTPbI
1
HEMOABUKHBINA (FMaaKuiA) -E(
2
3
4
BPALAIOWMUNACH o = e
5 P,
06paTHLIA BpaLlaoics
€ pudnNeHon NOBEXHOCTLID '
6 ~
naTPOH NOBOAKOBbLIR
S
B JTioHeTb)
1
NOABWXHLINA SR
2
HENOABKHBIN %
3 AL A ST,
Onpaska: m
uu n““ ApM‘leC Kaﬂ M i ld
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Hpoodonrcenue mabn. 16

2

KORHU4YECKAs, PONUKOBan

pesbBoBan. Lmnunapudyeckas
C HapYXHOW pesbbon:

(V|

wnwuesast
AR
P22
LaHronas u
e
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Hpunosicerue 17

Cmandapmu3oeartbie NOCMORHHbLIE ONOPhLI AN YCMaHO8KU
3320MOGOK NIOCKOL! 1OEEPXHOCMLIO

3aroTosku Onopa
Tvn Ockus O%lOBHbIe gsa;’smepu, .'Im
Hebonewve ’
¢ azamu: 0ny pE2EEL3
ne oGpabo- | Cronoskoh | PR
TaHHBIMU cepude- e, | 9-40 7-92
CKOM ¢
6,3
- & 1 _ _
‘ 31 0-40 13 o5 1-92
~T
HACeYEeHHbIA
)
)
D) eas a}
1 5-40 7-92
(¥ 3 z
ofipabo-
TAHHbIMU NNOCKon
OnopHule
wanbb 16 - 40 - 5-16
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Hpoooaswenue maba. 17

3aroToBku Onopa

OcHosHbIE
Twn 3ckua paaMepbl, MM
0 as7 L

B8 L

Cpeanne

" K%yn%b‘e OnopHble

¢ obpato-

TarWbimy | [T 12CTURE! 10 — 40 |25 — 220(5 — 25
Hazamun

Tipumeuanun: 1. Ilpenensunie Harpy3Iku Ha onopy co cepuyeckoif roaos-
kot 2-30 kH npu o6paGoTke CTAIBHBIX M YYTyHHBIX 3ar0TOBOK W HA
30— 40% mensnie npn 06paCoTke 3aroTOBOK M3 LBETHBIX METAIUIOB H CIIa-
BOB; AOMYCTHMAR NMpeAENbHAs HArpy3ka Ha OTIOPY ¢ HACEUCHHON roNMoBKOM M
Ha ONOPHEIE NACTHHSE N WaliGsl 40 MITa.

2. OnopHele NnacTHHbl McnonHeHHa 1 (6€3 na3or) CyxKaT GOKOBBIMY # BEPX-
HUMH OHOpaMH, a UCHONHEHHA 2 (¢ NMazaMu) — HIKHUMH onopami. Oopwl ¢
HACCYCHHON TOI0BKON, KaK NPaBHIIO, ABAKOTCH GOKOBEIMU ONINPAMA.

3. 12 yMEHBIUCHHA DOTPEIHOCTH NOIOKEHNA ONMOPBI ¢ MIOCKOH roJIOBKOH,
OTOPHBIE MNACTHHBI M a0l MOMOMHMTENBHO 06pabaTHIBAXOT HETOCPEncT-
BCHHO Ha OCHAIIACMOM CTAHKE,

4. ConpsakeHAa ONOP C IUIOCKOH, HaceueRHOW 1 CchepHueckol ronoBkaMn ¢
kopnycom CI1 BeinosnsaoT no nocagke H7/r6 wiv H7/h6,; npuMeHsoT nepe-
XOAHBIE BTYJIKH B UENAX ofecneue il peMOHTOCTIOCOBHOCTH.

5. Marepuan wrsipelt ¢ WIOCKoH WK ¢co cheprueckoli rooBKON KHAMETPOM
no 12 Mm ~ crans Y7A; nuamerpom cssiiie 12 MM, 2 Tak XK€ ONOpPHBIX Wai6 n
fnacTul — crans 20X, teepaocts 56...61 HRC. Marepuan wrbipeii ¢ HaceueH-
HOH ronosxo# — crank 45, Teepaocts 41,5...46,5 HRC.



Hpunoscerue 18

Cmandapmu3oganHbie ycmaHo80YHbIe Nanbybl U MyaKu

. OcHoBHbIE pasMepb!, MM
HaumeroBaHue (nons gonyckos)
D d b
Yeman0o80ouHbIe nanbubl (CM. puc. 4)

C ynopom
LUnMHApUYeckue 10~ 20; 8- 16: -
C ynopom (98) (96) o
cpeaaHHbie 24
Linnusppudeckue - -

10 - 20;
Lnnuuapuyecine (g6) 8- 16; o
cpesanHble (g6) 2,4,
Unnunapuyeckne 1,6 - 50; 2,5-32; L=10..70
NOCTORHHBIE (g6;19) {16} S
Uunungpuveckne )
CMEHHbIe 1,6 ~ 50; 2,5-32 08-5
CpesaHHble (g6.19) (r6) -
CMEHHbIe 06—~5:
Unnunapuueckne
BbiCOKME d ds b

1,6 - 50; 6 - 32; -
CpesanHble (g6;f9) (8)
BLICOKME 1-3 !

Bmynxuy 8na yemaroeoyHbixX Nnanbiee

bea OypTuka 622, 2,5-16;

(r6) {H7) -
C BypTvkom 6 - 863, 25-50;

(18) (H7)
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Hpunoocenue 19

Cmandapmu3oeaHibie YeHmMpb! U NOAYyUeHmMpPhI

Pagwnansbhoe
OTknoHeHwne yrna Buenne
HavmeHosaHue Pasmep paboyero komyca, ' | MOBEPXHOCTW
XBOCTOBWKA pabouero
KOHYCa XBOCTO-
BVIKE, MM
LeHTpbt:
YNOpHblE Onametp +20 Mpwn
€ KOHYCHOCTbI0 1 D=80...200mm HOPMENBbHON

210

TOMHOCTU 0,01,

nt:7 MPU NOBbLILUEH-
TO Xe, KoHyc Mopae HOW TOMHOCTN
¢ oKkuMHON raw- | O--6; KoHyc mer- | Mpn MyHvManb- 0,005
KOk PUHECKUH HOM TOMHOCTH +10;
ynopHbIe 80,100 npn )
NonyuenTpbr: KoMyc Mopae MOBLILLSHHON TON-
yIOPHbIE 0.6 HOCTY +5

Kownycbl:
yropHeie | Mopze 0...6:
C OTKMMHO Fai- | yerppuyeckue:
Kow 80, 100; 120
LieHTps! Konycbl Ana Hopmans-
Bpawaiouwmecs | Mopae: KO cepun
ana 2.6 ansn 0,012; pnA
YCTaHOBK# LEH- | HOpManbHOW ce- HOpMarbHOW
TRPOBbIMKW OTBED- | pUW; cepun Nosbl-
CTUAMU unu ko- | 4..6 ana 120 LWEHHOR TOYHO-
HUYeCKUMY YCUINEHHOW cepinn cru 0,008, ans
thackamu YyCUNEHHOW ce-
{cm. puc. 5) puu 0,016

IMpumevanue: LIeHTPs! BEINONRSIOTCA ¢ yraamu padouero koHyca 60 u 75°
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Xapakmepucmuxu nampoHoe

Ilpunoacenue 20

TexHonoruueckue CYMMADHES CHNa
MaTpokbl 6a3b! 3aroTOBOK Y P H
DpgiM COCTORNNG saKkpenneHus, K
AByxkynaukosble
BUWTOBLIE 10-175 E:gﬁpa'éoran- {
cnupansHopeevHbie ;
Tpexkynaskosble 4o gse )
c;z:gz:bnopeeqﬂbre 35 - 200 [ecstku KMnoHb-
HOTOHOR
TOYHOCTW: 0COBO Bbi-
CoKUi A O6patoTanHbie
BLICOKUI B . A-170
NOBBLILWISHHbHA 25-360
HOpManbHBIN H
TokapHble
CamOLEHTpHpYIoUIE - Heobpaboran-
Hble
ABYXKynaqKkoBble % 25-400 | gﬁﬁa6g1'au- ' Zo-2s0
KNUHOBbLIE Hbie i
DbIMEKHG-KNVHOBbIE ;
3 : DeCATKA KNNOHb-
LaHrosble 9-10 i OTOHOB
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Hpoodonscenue maén. 20

TouHocTs Aonycku Guenni,
YCTAHOBKM creneHy TounocTh |
NaTpoHb B 0CEBOM no FOCT 24643 81 . |PvMeHsI0T
g Ha CTaHKax
Hanpasne- | paawane- TopuoeLix |
HUM, MKM HBIX :
LByxKynauxo- i
Bble: !
BUHTOBbLIE 15-100 9~10 - TokapHbix
cnupanbHope- |
e4Hble |
Tpexkynaukosble 5_3 5-6 | TokapHbIx,
cnMpaneRope- 25-110 . wimosans-
EiHele knacca 6-9 7-8  HbIX
TOUHOCTY;
ocobo 7-10
BLICOKUIA A :
BbICOKUiA B 30-120 g-9 . TokapHbIX
NOBLILIEHHbIN T B-10 '
HOpMasibHBIA H :
: ToKapHbIX
TOKapHbie Camo- ' amToMaTax
ueHTpupyione noryasToma-
TPeX- ¥ AByxKy- 25110 _ ~ Tax:
e e
DBIUEKHO- TanbHbIX
KITUHOBGIS BepTUKat-
HbiIX
z TokapHo-
.3 ' pesonbeep-
Llanrosbie B 5-10 710 iy
Tax

"' B yucauvens ykasaHbl pasMephi 3arOTOBKH W3 NPYTKa, B 3HaMeHaTesie ~
INTY4HOH.

*2 ParoTosasfloT kiaccos Touroctd H, 11, B, A. JloNycky pamManbHOTO B TOp-
uesoro GMeHHHE N/I% 3THX HATPOHOB MPUHUMAIOT B 3aBUCMMOCTH OT Kjacca
TOYHOCTH.

*3 TOUHOCTE YCTAHOBKHM 3arGTOBOK B LAHTOROM TMATPOHE B OCEBOM HAmpaBle-
HuR, MkM: 40 — 200 ana kannGpOBAHKHOrO NPYTKA ¢ HpeaBapuTebio obpabdo-
TaHHOM Ga3ol; 20 - 80 ¢ yrcTooOpaboTanHo# Ea3oi.
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Hpunoscenue 22

Cmandapmu3oaarinbie KOHOYKMODHBIE U NPOMEXYMOYHLIe 8MYNKU

HavMuHOBaRUE BTYNKA QCHOBHLIE Pa3MEpLI, MM
BTYNKM APOMEXYTOUHAS 1 NOCTOAHKARA d(F7) = 8...105/ o 105;
KOHAYKTOpHANA: D =12...125/3...125;
a — ¢ bypmukom D4{h13) = 15...130/6...130;
6 ~ 6e3 ypmuka 1=10...112/6...112

B yucnutene
BAN1S BTYNOK NPOMEXYTOUHDIX,

N B 3HameHaTene -
. /:L KOHAYKTOPHBIX
1 T
}
|
<} )
BTynku KOHQYKTOPHbIE:!
CMeHHaA U BbiCTpOCMEHHas d(F7) <85; D(m6) = 8...105;
D(h13) = 15..100; H =
10...112;
CmeHtibie H;=8..16
— Bbicmpocmetnbre

[TpuMeuanua: 1. Jid oGpaborky OTBEPCTHA OAHUM HHCTPYMEHTOM mpH-
MEHAIOT B YCNOBMAX NPOH3BOACTBA: MENKOCEPHAHOro — BTYJKKH KOHIYKTOP-
HBI¢ MTOCTOSHHBIE; KPYITHOCEPHAHOTO ¥ MAcCOBOTO — CMEHHBIE; Ani o6pabor-
KM OTBEpCTHA  TIOCNEAOBATENBHO  HECKONLKHMU — HHCTPYMEHTAMH —
6B1CTPOCMEHHBIE.

2. KoHayKropHEIC BTYNKH OOCTOSHHEIE YCTAHABNMBAIOT B KOPIYC KOHEYK-
TOPHOH IUIHTHl HENOCPENCTBEHHO, 3 CMEHHBIE H OHICTPOCMEHHBIE — Uepes
OPOMEXYTOUHBIE BTYIKH.
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Hpunoncenue 23

Pacyemubte cxemb! U (hopMynbi 3N @bIMUCTEHUST CUNbI
3akpenneHus P;

PacdeTtHas cxema | (osicHeHue k cxeme dopmyna
R Capury 3aroToBKU
.l' ' non fehcTeueM
7 cunst pesanus R Py =KR/(f1+f2)
— NPensTCTBYIOT CUMbI
TpeHus (He nokasa-

Lo Al | jel, BOZHUKaIWME
B MECTaAX KOHTAKTOB
3aroToBKN

¢ onopamy u 3M

Ans 3M:
» Cocraensioujas Ry
* 3 CUIbl pe3aHuns KR, =0,5R(f; ~f2)
) HanpasneHa Py =
P FX K onopam, f1+f2

a coctapnaowan Ry
WAV CTPEMUTCS COBUHYTb
3aroToBky B GOKOBOM
HanpasnexHun

MpuHumaloT Bonbluee
W3 ABYX 3HaYeHviA ans 3M.
Cocraenswwas Ry | mvna |

‘ X ChNbl pesanns Py =0,7KR v
Hanpasnexa _
2 1 A HaBcTpedy cune R, | p, = KRy =0,5R\({f1~f3)
P 4 CTREMUTCA CABNHYTH 3 fi+/s
3aroTosky B HokoBOM 0
N D TWna
HanpasneHum Py =KR1u

Py=(Rf 3 + KR 1+ F>)

p

Cuny P; onpepens-
— HOT 13 yCnosua Py =K (Rt + RN o+f5l)
5 PaBenCTsa RyNto
Tt % | cymmbl MOMEHTOB
7 | BCEX CUN OTHOCH-
TENBHO TOMKM O
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Ipooonowcenue mabn. 23

Pacvembie CxeMbi U (hOPMY b Ons 8bIHUCTIEHUsR CUNBI
3aKpenncHus Py

PacuerHas cxema

MosicHEHME K CXeme

dopmyna

3aroToska

¢ anamerpom Hasel
D sakpennena

B CaMOUSHTPUPYH)-
LWEM IBKUMHOM
npruenocobnenvn.
Ha Hee ge#cteykT
paguanbHble cyunis,
YKCINO KOTOPBIX
PABHO N, U KRYTH-
WA MOMeHT M

Py = 2MK /(Dynf )

3aece 1 pganee M — xpyTalui
MOMEHT OT CUN pe3aHust

ﬂl(
TTii]e
ALl L

2
1

I XA R)
s

3aroToBka 3aKperi-

' NIeHa B nagponna-

CTMaCCOBOM NaTRo-
HE UNU B Pe3uHOEOR
NHEBMATUYECKON
OBIONOYKE XOHWUHMD-
BAMbHOrO CTaHKA
{BepXHARA YacTb
3¢Ku3a). KoHTakTHoe
gasnexve P, nencr-
BYET Ha UMNUHAPK-
YECKYH NoBEpX-
HOCTE 3aroToBKu.
[pn ncrionbsoBaHun
MHEBMAaTUYECKOR
pe3nHoBOR oGoNoy-
Kvt UNU rnaponnacT-
MaCCOBOra NpUCNe-
COONeHUA NO Kpanm
YUACTKA GNAHGHA i
ACUCTBYIOT KONbUE-
Bbig CUnel Q, KoTo-
ptimu npenebpera-
eM onA ynpoLleHus
pacueTa.

JaroToBKa HarpyXe-
Ha KPYTRUIUM MO-
MEHTOM M

Ins natpoHos

P ~0,64KM /(xD%1 f)

ANA ORPaBoK

P '~ 0,64KM /(rD?! f)
rae ik — AnuWHAa 30Hbl KOHTAKTA;

D; (unwm di) — anameTp
3aroToBKK
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Hpodonsicenue maba. 23

Pacyem#bie cxembi U (POPMYIbi GiIsT 8LIMUCTICHUS CUMbLI
3axpenneHusn Py

PacueTHas cxema

MoscHeHwe K cxeme

$opmyna

f

5
b 1

I
5

AnuHHan 3aroToska
¢ AvameTpom Gasb!
D3 KOHCONBHO
aakpenneHa

B NaTpoOHe, Kyaqku
KOTOPOro UMELT
KOPOTKUE YCTYMbI.
OnaceH noBopoT
3aroToBKM nog
AencTBUEM
cocrasnsowen R;
CUNbl pe3arus

Hna natpona:
TPEXKYNaukoBoro

P, ~1,33KRL, /(Dyf )
YETLIPEXKYNAYKOBOIo
Py =0,7KLR, KDyf )

D

3aroToeka

¢ avameTpom Gasbl
d; ycranosnena

€ rapaHTUPOBAHHDBIM
3330POM Ha LUWMNH-
APUHECKYIO
onpaBky W 3akpen-
neHa 1o Topuam,

Ha KOTOpblE
OKa3bIBAKTCH
nasnenve PG v P,
Mpu paBseHcTBE
AvameTtpoB GypTuka
" Wanbsl

(D6 =Dw=D)
MOXHO CMUTaTh,

410 PO = Pw = P.
3aroToBka Harpyxe-
Ha KPYTALLUM MO-
MEHTOM M

P =38KM /[f (D> —d33)]
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HIpoooaxcenue mabn. 23

Pacuemmbie cxembi U YOPMYNbl BN 8LINUCTIOHUS CUMbI
3akpennenusn P,

PacveTHas cxema | TlosicHeHve k cxeme dopmyna

3daroroska ¢ Aura-
meTpom Gasbi d; 3a-
KpenneHa Ha on-
paBKe ¢ paspesnon
LHaHToN, MMEIOLLeNR N
nenecrkos. Ha 3a- Py = KM /(nfd,)
TOTOBKY LEWCTBYIOT
paguanbHbie CUilbl
F'5 (B ABYX CeyeHu-
fx). 3aroToRKa 3a-
FPYXeHa KPYTHLLM
MomeHToM M

3aroToBKa ¢ gua-
meTpom Basbl d; 3a-
KpenneHa wa on-
paske ¢ rodpupo-
BaHHbIMW BTYNKaMW.
OgHa Takas BTyrika
cosgaer pee Konb-
LEBbIE CUNbl 3aKpe-
nnexns Ps. Mo-
CKOTbKY 9TH CUsibl
npuaoxkeHus Bnma- = 2
g 2P, = 64KM /(d*,fn)
MOXHO CHUTaThL, YTO
CO CTOPOHLI ORHON
roprpoBaHHON
8TYNKW Ha 3aroTos-
Ky JeicTeyeT ogHa
Konsyeeasn cuna
2P,

2aroToska 3arpy-
HEHa KpYTALUM
MOMEHTOM M |

.

u:”’{'lll ""I."{\I”IJ

o a NP
AN
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Hpooonsicenue mabn. 23

PacyemHsie cxeMbi U (YOPMYNbi OS5 @LIYUCTICHUS CUAILI
3aKpennerusn P,

PacueTHas cxema

NoscHeHre K cxeme

dopmyna

3aroToBka ueHTpu-
PYSTCA NO BLITOUKE
W FApWKaTa K TOpLO-
BblM ONOpam, pac-
NONOXEHHBIM NO
avameTtpy Dos = D.
3aroToBka Harpy-
KeHa KPYTALIMM
MoMerHTOM M 1
OCEBOU CUNOK

Ons 3M tuna |:

€CAN TaHreHuuanbHasa XecT-
KOCTb (10 KacaTenbHOW K no-
BEPXHOCTY 3aroToBKW B MecCTe
NPUAOXEHWA CUNBI 3aKpenne-
HWRA) BENUKA, TO

Py =[2KM +0,3(f,RD,,, -

_fIRDon ]/(fZan +leon )’
ecnu Mana, 1o
Py=(2KM + O,Gf[RD,,p)/(flRD(,,, )

Ana 3M tuna |l:

eCny TaHrerunanbHan XeCcTKoCTe senuvka, 1o
P3 =(2KM —fRD,, )/(fIan +RD,,)

ecnu mana, To

' Py =(2KM —f\RD,, Y(f1Don)

Linnukgpuueckasn
3argToBKa C Aua-
MeTpom Gasbi Dy
yCTaHoBnNeHa B
npuamMe ¢ yrnom a

| M HarpyxeHa

KPYTALLAM
MOMEHTOM M

P, =2KM ID5(f, +f;/sin0,5a)
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Ipodonsicense mabn. 23

Pacuemnbie cxembi U GrOPMYsthi GNst 8bISUCTEHUS CUMbI

3axpennerus P,

PacueTHan cxema

TNoscHeHne
K CXEME

dopmyna

B aarotoBke

€ AMaMeTPOM
Baswl D3,
YCTAHOBNEHHOR
B npyi3me C yr-
nOM g, ORHO~
BpemeHto o6-
pabarbiBaioT
HECKONLKO OF-
BEpCTHiA OCe-
BbIM UHCTPY-
MEHTOM,

Npu manoi pa- Py =2KM I Dy(f, +f,/sin0,5a)

AMEnNBHON xe-
CTKOCYW WHCT-
pymenTa Sone-
LLOW BBINET, HeT
KOHAYKTOPHBIX
BTYNOK, BO3MQ-
X2H NOBOPOT
3AroTOBKY NOZ
AeCTBUEM
CYMMapHOro
KOYTAWENO MO-
MeHra M

Ecnu MepHbli
VHCTDYMEHT
nmeer Sonb-
Wyi0 PaAKanb-
HYH0 ECTKOCTD
(manblii BbineT,
paforta nao KoH-

AYKTOPHbIM Py = 28R Kf, +0,5(,/sin0,50)

TYnKam), ona-
C&H caBUT 3aro-
TOBKW NOA Aei-
CYBUEM Cym-
M3pHC OCeBON
cocrasnsaLien
CWNbi Pe3aHUA
R (He nokasaxa)
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IIpoodonscenue mabn. 23

Pacyemubie cxeMbl U hopMynbi ONa ebINUCTeHUS CUnbI

ycTaHoBneHa
TPEMS NNOCKAMY
fIOBEPXHOCTAMY
Ha WeCTL NoCTo-
AHHLIX onop. Cu-
na pesarusi R
CTPEMUTCS No-

3akpenneHus P;
PacueTian cxema MoscHeHue dopmyna
K CXeme
3aroToBka Ecni TouKa NPUNOKEHUA CUAbI 3aKpe-

nneHns P3 coBnagaeT c UEHTPOM Ta-
HECTIA ONOPHOFD TPEYrONbHUKA, TO

P3 = 3K.RF/[f1(?‘1 + 7 +I‘3) +
+3f2r4

ecnu He cosnNagaeT, To

BEPHYTH 3arovos-
Ky BOKPYFr onopel
0, yeMy npensT-
CTBYIOT Citflbl
TpSHUA

Py =3KRr /[f\(ar +bry +cr3) +
+fary

3arotoBka ycTa-~
HOBNEHa B UeH-
TPax W naaxara
cnnow Pz (co-
crasnsiowan R,
CHUMbl Pe3aHus n
- ocesas cuna,
AeACTBYIOWAR CO
CTOpOHLI Nnepea-
HEFO UEHTPa,
YCNOBHO HE No-
Ka3abl)

Py =K[1-3g(B+0,)g o, x
xli/a,Jetg (B+@y)x
xJR%, +(R, —0,5R, Dys / Ls

Tpumenanus: 1. B 3M tunal cyliecTeyet NMuHe AT 3aBHCHMOCTb MEXTY
cunoll 3akpennenus M nepeMemiendeM, a B 3M Tuna 11 sta 3asucumocts 60-
nee cnoxkHad, K THOy I oTHOCATCA BHHTOBBIE, KITHHOBBIC, IKCHEHTPHKOBbIE
3M; k tuny Il — nHeBMaTUYecKue, rMApaBIMdEckue, npamoro geiicTsug 3M.
2. B popmynax mis onmpeHeNeHns P; He yUTEHBI CHIIBI HHEPLRH M TAXKECTH;
CHJIBI TPERHS NTOKA3RHEI HE HA BCEX ICKM3aX.

3. VYcnosubie 0o0O3HaueHMA: R —CHIa pe3aHHA M €€  COCTABASIOUME;
K — Koadduuuenr 3anaca; f) u f; — ko3d¢HUMEHTE TPEHUA COOTBETCTECHHO B
MeCTax KOHTAKTa 3aroToBKu ¢ onopamy ¥ ¢ 3M; D; — auametp ob6pabarsisae-
Moli 3aroroeky; Lj—~ anuHa 3arotoekd; |1 — paccTosHue OT cepeAMHsl LEH-
TPOBOTrG FHE3NA 0 CEPSNWHBI TIMHOMM; an — Aiuxa nmusonu; § = 90°~ 0,5y ;

/ — yroa KOHyca TIpH BEpLIHHE LUEHTPa; () U (P2 — YIUIBI TPEHUA COOTBETCT-
BEHHO Ha TIOBEPXHOCTH KOHyca LeHTpa 4 muuomu (Y| = Y, = 3°),
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fIpunosrcerue 25

Tlepedaniounoe omrowerne Cua ic i NEPeMesientit in KiuHossx
U Knupo-nyhaceprivic 3M

Cxema
MEXaHn3IMa

Yron ¢ckoca KavHa a, ..

2 |

5 |

8 | 10

[12 71520 ]

25

3Ha4eHus ic

C 0AHOCNOPHBIM
[UIYHXEPOM

fes ponuka

{puc. 15, a}

C TpenvieM
CKOMBXKEHUA HA
ofenx NoBepxHO-
CTRX KNUHLEB

3,3

34

27 1 2% |22

26 | 24

1,9

1.7 | 13

17 118

C ABYXONOpHLIM
MAYHXKELOM

¥ OfJHUM POMUKOM
{puc. 15, 6)

C pornvkom Ha Ha-
KNOHHOW NROCKO-
CTA N TPEHUEM Ha
TOPU3OHTASBHOIR
C ABYXOMopHLIM
NNYHKEPCM

¥ gByMS poninka-
MU (puc. 15, 8)
AByxnnyHxepHbit
C ponvkamu

Ha HaKNOHMbIX
fINQCKOCTAX

(puc. 15, 1)

o
EN

7.4

H

11,8

42

42

o
[

7

}

3,4 27

34 27

4.1 3,1

51 42 1 35

28

29

18 1 1.5

19 | 1.6

1.6

28 | 17

3Havenus in

[ns Bcex oxem
in =ctga

26,64

11,43

7,12 | 567 | 4,71

373

275 | 2,18

Ipumeqanus: 1. B mexaunsmax Oe3 posaHKoB it ofecneueH s RalexHo-
ro caMOTOPMONEHHA PEKOMERIyeTCs BuIbupaTt o <7 B He CaMOTOPMO34-
UK MEXaH3MAX ¢ poaMKamu — o <7°. 3HAYeRUS O BLIMHCIICHB! IPH yrie
Tpeuus, NPUBCACHROM YD Tpesud ¥ OTHOIIeHuM d/D), COOTBETCTBEHHO pag-
abix 5°50°; 2°50' 1 0,3,
2. 3naveHys ic 1A APYrHX CXeM MEXaHM3MOB ONM3K# K 3HAUEHHAM i, TIpHBe-
NeHHBIM B TaOMlMue; HaOpAMEp, i JUR KNMHOBOIO MEXAHM3MA ¢ TPEHHEeM
CKONBXKEHHA HA HAKACOHHOH IIOCKOCTH W Kauenuds (POSMK) HA FOPU30HTANE-
HOM NIOCKOCTH GIN3KO K 3HAYERUIO /. [UIS CXEeMBI, OKa3aHHOi Ha puc. 15, a.
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Ilpunoocernve 26

Cxembi pbryakHbix I3M u pacyemubie hopmMynsi

2 £ 3
' PN = R E %a R a
1y Q L@b 1 ¢ A g £ 4
) . S &

Rz\/QZ-e-JPz3 R=0-P R=P-0Q

R=Q+P3

Q =P312/(1m); S@)=8 (P /1,

IMpumevanua: 1. P3, Q n R~ cooTBercTBEHHO M3BECTHAA CHNA 3aKperie-
HHA 34rOTOBKHM, CUJA HA NpvBone W peakuus B onope, H; S(Q) u S(P;)~
nepeMeilieHua oA nedctsueM cun Q U P; cooreercrsenso, mm; 11, 12—

mwieun, mm; KT 1= 0,85...0,95.

2. Ha acku3ax nokasausa peakuusn P; co CTOPOHBI 3a1<penneux-loﬁ 3aroTOBKH.

ITpunoxncenue 27

OcHoeHbLIe NapamMempbl GUHIMIOBLIX 3AKUMHLIX MOXaHU3MO08

Aua- '
MeTp MB ! M1IO | M2 | M16 | M20 | M24 | M3Q | M36 | M42
BUHTA,
MM :
ar
pesbbul, | 1,25 | 1,5 | 1,75 2 25 3 35 4 45
MM :
P, H 3100 | 4900 | 7000 | 12500 | 19600| 28000 | 44000 ! 63500 | 86400

TNpumeuanus: 1. Cuna P;, Beiyucnena npu ¢ p = 100MITa. Mexnay P u G »

CYHIECTBYET JMHeHHas 3aBHCHMOCTBL; HanMpHMeEpP, BUHTOM QUaMeTpoM M16,
MIFOTOBIEHHBIM M3 CTAH G, = 100MTIla, wmoxHO cO3maTH CHITY

P3 -25000H .
2. lNpusezena BEIGOPKA NPEANCYTUTEIBHIX 3HAYCHHIT IMaMETPa BUHTA,

121



Hpunoycenue 28

3nayenve koadhuumeHTa TpeHus f

Ycnosuvs TpeHus f
3aroToBKa KOHTaKTUpyeT
C onopamu U 3M npucnocobneHva
NOBEPXHOCTAMM:
0OpaboTanHbiMK 0,16
HeoBpaboTaHHbIMIK 0,2-0,25
TpW koHTaKTe 3aroToBoK ¢ 3M 0,7
¥ ONopamMu UMeWMMU pudneHus
[Mpwu 3akpenneHwn 8 naTpoHe
¢ Kynaukamn (ryGkamm):
rnagkvMu 0,16 -0,18
€ KONbLEBbIMWN KAHABKaMMK 0,3-04
C 83aVMMHO NMEPNeHANKYNAPHBLIMW
KaHaBKaMu 04-05
C OCTPbIMY PUDIIEHUAMIA 0,7-1,0




Hpunosicerue 29

OcrogHbIE NapaMempPbl MOPUIHESHIX THESMOULMUHIPOS

AvameTp, MM Xopg nopw- | Cramuctuueckas cuna (H) Ha wroke,
HS Smax, He Medee, Npu aaenenuy, Mla
usnuHgpa LTOKA MM
D d 0.4 0,63 1
25 12 250 160 240 380
130 200 300
32 320 250 340 620
220 330 530
40 14 400 400 620 1020
350 560 900
50 18 500 640 1000 1590
550 840 1300
63 630 1000 1550 2600
900 1450 2350
& - 800 1750 275014300
1500 2460 3900
[ 100 1000 [ 2700 4300 6750
2550 4000 6350
125 32 1250 4200 6700 10600
4000 6200 9900
160 40 1600 7200 11400 18100
6800 10700 17000
200 2000 11400 17800 28400
10800 17100 27200
250 63 2500 17700 27800 44200
16500 26100 41400
320 80 30000 47000 74800
28000 44100 70100

Mpumevanua: 1. B uucaurene apoGu npusefeHa TONKalWas cuia, B
3HAMEHATENE — TAHY A,

2. CKOPOCTD NEPEMEILEHNS IITOKA M4 MNHHAPOB auaMeTpoM bonee 160 MM
He Gosee 0,5 M/C 1 1N RUIMHAPOB AMaMeTPOM A0 160 MM BKIFOYHTENBHO —
He Gorniee 1mM/c.

3. MvuMManbHBIH X0 MOPIUHA DA BCEX LHIMHAPOB — 10 mm.

4. JlanHHEIe He pacTIpOCTPAHRAIOTCA Ha BCTPOCHHBIC H BPALAIOLMUECH [THEBMO-
LHIHHADBL.
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Hpunoxcenue 30

PacyemHbie chopMynk! Ons onpedenenus SuaMempa yunuHopa

U Citbi 8 Wimore

Tun ywnvHapa

OuameTp umnunibpa, MM

Cuna Ha wroke, H

OaHOCTOPOHHE- ) )
ro AecTans D =L13J(P, +ex)i(pn, ) | P, =0,785D2p,,, —cx
Nsy- ropLU-
z‘:go'*- HEBYIO | D = 1,13,{(P. A(pMex ) P, =0,785D2pn, .
nencr-
pusc | W
nopa. | OBV
™ 2 . 2_ 42
ueit D =L13JL,27Pc/ pn,py +d? | P =0,785(D7 —d )pn,,
Macha B
nonocTL

[Tpumeuanue: p-—nasnenue macta, Mlla; & - apaMerp ITOKa, MM;
Nex 0,93 ~ Mexannueckuii KITI; ¢ ~ ECTKOCT: NPYKHESI, MM,

Hpunoscenue 31

OcHoeHble napaMemps! 2udpoyunuHOpPo8 0GHCCMOPOLKez0
deticmsus npu HoMuHaNbLHOM JagneHuu 10 Mila

Ouametp yununapa D, mv | XopnopwHa | Cuna teopetudeckan, kH
) KB 1.79.9
50 18,1111,7
63 16 29,2/23,1
80 47137,

lMpumevyanue: 1. B yucanTene npiuseleHEl 3HAYCHUA CUNBl Wi UMITHHA-
POB CO CIUTOUWIHBLIM IITOKOM, 3 B 3HaMeHaTeNe — /i1 UHANHIAPOB ¢ YIOMHBIM

{UTOKOM.
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Hpunoorcenue 32

Cunsl Ha wmoxe 2udpoyunundpoe dgycmoporsezo delicmeus
npu HoOMuHanLHOM daenenuu 10 Mila

Cuna, kH ArameTp uurEapa, MM
40 50 63 80 100
Tonkaowas! 123 182 395 482 76,9
TaHyLan 8,5 14 4 22,8 38,2 61,3

Mpumevanune. Xoi NOpPIIHA L9 RUARKAPOB anameTpom SO — 100 MM pa-
BeH 16; 32; 50 u 80 mMM; s uunuHApa AuametpoM 40 MM —12; 32; 50; u
80 MM,

Hpunoncenue 33

Pacwemnste hopmynst dns onpedenenusn duamempa yunundpa
U cunbl Ha Wimoke

Tun uvavngpa | MaMeTp UwavHApa, MM Cuna Ha wroke, H
OARHOCTOPOH-
HEro ABACTBUA | D =1,13,J(P, +cx )/(pnmex )| Pe = 0,785D 2 pnmex —cx
nopLu-
. § HEBYIO | D =1,13,/(P, A pnmex) Pc =0,785D % prymex
ac
£
o 5 [wroko-
) 5 1eyw
o
I : 2 2
23 D =113\J1,27P. / prmexd? | Pc =0,785(D? —d ) pnaex
B3
ze
o

Mpumenarue: p~jgasneHMe Mmacna, Mlla; J—xnaMerp wiToKa, MM;
Nwes < 0,93 ~ mexanuveckuit KITJ; ¢ —kecTkocTs npyxuss,, HiM; x —xon
APYXKHHEL, MM.

125



Buivop Banertunosuy Kiiennxon
Banepu#i Pesoposuy CongaTon

NpoekTupoBaHUe TEXHONOrMYECKOW OCHACTKU

Y4ebHo-meTonuyeckoe nocobse rno BbtNONHeHnIo
KY{?COBOW paGoTul NO AUCLUNNUHE
«TexHonorMyeckan OCHacTKa»

Yuebno-memoouueckoe nocobue

Peoaxmop K.B. llImam

Komnviomepnas eepcmra P 4. Paxmamyanoeea

CalUTapHO-STHAEMHOTOTHUIECKOE JAKOYECHUE
Ne 77.99.60.953.71.006314.05.07 ot 31.05.2007

Toanucano B nevars 09.01.2008
@opmar Gym. 60x84/16. Han. Ne 3-41/07
Ven. neu. a1 8,0. Yen.-u3g. 1. 8,5, Tupax 1000
Baka3 Ne 1061

18BN 978-5-2760-1200-1

|

7832761012001

PHILI MI'MY, 115280, Mocksa, ABTO32BOACKAA, 16
www.izdat.msiu.ru; E-mail: izdat@nsiu.ru; Ten. 677-23-15



"

ABTOMATHYECKsE

MBGERGH

ANFENG

kit

L,

115260, Peccus, sMlecEaa, ynAsTe3asencen, 16
TeiL/ipans: [445) 574-82-50, 671-71-32, 671-23-92, 877-28-15

WWW.IDATASIORY, o-mail: zdat@msinry
NPEJJIATAEM BARIEMY BHUMAHHUIQO KHHUT'H

Hemun B.A., Cybuu B.H., Hlecmaxos H.A.

PacyeT u npoeKTHpPOBAHWE Npoueccos 0OLEMHOH W JIHCTOBON
urramMnoBkh: YuebHoe nocobue, - M.: MIHY, 2007. — 400 ¢.

H3n0keHsl OCHOBHBIE Tanbi paspa(i(m(u TEXHONOr HYECKHX
npoLECCOR 0GPAGOTKH METANNOB AABACHMEM C HCHONB30BAHNHEM
nporpaMMHoro kommnekca Forming. Ipupoastes npapuna paboTsl
¢ OpOTpaMMHBIM KOMIUICKCOM Ha 3ITanNaxX 3303HHA HCOXOKMBIX
MAHHBIX, pacueTa u 00paloTK) NONYMEHHBIX PE3YALTATOR.

Maxcumenxo A.E., lepacuna O.f., lycee H.A.

IIpockTHpoBANHE UEXOB JHCTOBOR W oDLeMHOR LUITAMIOBKH:
Vuebuoe nocobue. - M.: MTHY, 2006. — 200 c.

Hanoxkensr ofmue 3a0a4h 1 METOANKA BLUIOTHEHHR OPraHHU3alH-
OHHO-IXOHOMHHYECKOH YacTH ARIIOMHEBIX NPOCKTOR, HANHCAHUA
TOSCHHTENLHOR 32MUCKH, @ TAaKXKC rpadudeckoll wacTH paGOTHL
[IpeacTapnens! cCnpasoyHsie AAHHLIC MO NPOHIBOANTENLHOCTH, Ta-
GapuTaM, CTOMMOCTH, PEMOHTHOM COXKHOCTH oGopyaoBanud. Ma-
FOXKCHA METOMBKA SKOHOMUYECKOT0 aHaNH3a 3 PexTHRHOCTH Npo-
CKTHPOBAHHA. Hpennazﬂaqex(o ana CTYACHTOB CHCHHARBHOCTH
"MaiHb 1 TeXHonorun oOpaCoTkN METANAOB AaBICHAEM" .

Hlynsx B.C.

ABTOMATHYECKHE KOMNACKCHI B JAUTEHHOM [IPOHIBOACTBE:
YyebHoe nocobue. — M.: MUY, 2007. - 60 c.

W3noxeHt! MarcpHansl 110 NPUMCHEHMIO ABTOMATHYECKHX M
Mexanmnponaunux KOMITNEKCOB B YCAOBHSX CcpHﬁHOI‘O,
KPYRHOCEPHIHHOIC ¥ MACCOBOTO MPOW3BOACTEA OTIHBOK B PA3OBBIC
TIECIAHO-TAMHHCTHIE GOPMEL H CHCUHANLHBIMY BHIAMH THTRA. B
nocoﬁnn npencraaneﬂu ABTOMAaTH4YCCKNC, NMOJTYABTOMATHYCCKHC ¥
MEXaHW3UDOBAHHBIE KOMIJICKCHI, JaHbhl CXCMbL,  OIMUCAHMA,
TEXHAKO-3KOHOMMYECKNE  noxalareau. [IpeaHasHasexHo Ans
CTYyACHTOB chHeumanbHocTH 150204 «MaumHe ¥  TexHOMorus
JIHTERHOTO APOH3BOACTBAY.

Pomaroe JI. M, bondun A.H., Ipabnee A.H., Muxaiiros [.11.

JnexrTprueckie newd JHTEHHBIX NeX0B AN  BLINIABKH
YepHLIX H HBETHLIX cnaBoB: YueSHoe nocobue. — M.: MITHY,
2007.- 104 c.

PackphiBaloTcs BONPOCH! TEOPHH HHAYKUMOHHOTO HArpeRa, oblme
ycTpo#icTRa MEKTPHMCCKMX nededf, npuHuMmer ux paGorsl w
OCOGCHHOCTH KOMCTPYKTUBHEIX 31eMeHTOB. [lpeanarawoTea sanaun
JUIA  CBMOCTOATE/IBHOTO PacyéTa OCHOBHBIX KOHCTPYKTHBHEIX
3/IEMCHTOB TIEYH.
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Ipabnes A.H., Kucunenxo J.E., Muxaiiroe 4.17.

Jiurelunie uBeTHbLIC CHARBL H AX NUEABKA: YyeGuoe nocofue. ~
M. MUY, 2007. - 60 c.

Hanncano no nporpamme kypea «JIurciineie critaBst ¥ niaska».
PaCCMOTPCHM CBOMCTBA NBETHRIX CI1aBOB, MX CBA3L C AHarpaM-
MaMH¥ CCCTORHHA, obriactu NPHUMCHEHUA UBCTHEIX CNINABOB B Ma-
UIMHOCTPOCHHH (B OCHOBHOM, B aBTOMOGHIESCTPOCHRH), BOIPOCH
NAaBKH UBSTHHIX CIIMBOB. YdeBHoe nocobue npeaHasHaveno and
CTYHCHTOB 4-T0 Kypca, 00yuardmuxcd o cnenpaibHoctn 150204
«MailRKHb! ¥ TEXHOMOXHA AMTEHHOrQ npOH3IBOICTBAY.

Tpabres A.H., boaoun A.H.

MamHHB1 U TEXHONOTHA JTHTCHHOr0 npomiBoacTea. Buenenne B
cneRHanbHOCTL: YueGHoe nocobue. - M.: MTHY, 2006. - 184 c.

B yueOroM NOcoOHM AAHBI CBEACHHA 00 JCTOPHH BO3HHKHOBCHHA
FHTEHHOTO MPOM3IBOLCTRA, MOHATHR O POPMOBOYHBIX MaTCpranax,
AUTEHHEIX  COUIaBax, MPHCHOCOOACHHAX K HHCTPYMCHTaX
NPIMSHACMBIX [IPY HTLE CHCIMANLHBIX BHAX JTha. [IpuBesena
TEXHONOTMA HITOTOBMEANMA OT/ikBOK. Yuebnoe nocobue Hanucaso
[0 NPOrpaMMe Kypea «BBEAEHIS B CICUMATEHOCTEY.

Mameeeuxo 1.B.

OGopy1onanue auTefinpx uexop: Yuelnoe nocobue, — M.
MI'MY, 2006, — 172 c.

N3toxen ofumit aHanys npounscea YIUIOTHEHUA, NIPHHLMNHATBHAS
CXeMa yCTpoicTRa H MEXAHUSN. YIDIOTHEHHA; (JAKTOPbLI, BAMAIOLINE
HA TPOLECC YILIGTHEHHSA; KOHCTPYKTMBHBIE PELIEHNA MEXaHM3Ma
RIS YITIOTHEHKA CMECH, TEXHONOTHMECKHE TPEOOBAHHS K CMECH H
ocracTke. JlaeTca MareMaTHMECKOE OnucaHae palotero mpoiecca
¥ [pOLECCa YIUIOTHEHMA, METONMKA PacdeTa H BHIGCD NapaMeTpoB
$opMOBOYHOH MamMHEL [MpeHasHaueHo Ans CTYNEHTOB CrieLH-
anbHOCTH «ManIMHbE B TEXHOMOTHE THTEHHOTO POH3BOACTRAY

Bonoun A.H., 3adupancs A.H.

OcioBBI ABTOMATH3MPOBAHNOIO NPOSKTRPOBARMI: YueGHoE
nocolne. — M.: MITHY, 2006. - 104 ¢.

Conep#arm  TeOPSTHYECKHME CBEICHBA O COBPEMEHHBIX METOIAX
ABTOMATIOMPOBAHHOIO FAPOEKTHMPOBAHIA, NPHBLMITE MX OIIIUMM-
JALGE, a4 TAKS IAMZHWS K BHKIOGHCHMO naopatopmbx pabor,
KOHTPOIIbAEIE BOTIPOCH!. [TpeIHAIHAgeNO 1A CTYAEHTOB HApaBe-HUA
«MaLIMHOCTPOHTEABHBIE TEXHOMOMMK H 00OpyLOBAHMEY, CreHATL-
HOCTH «MAIMHLI TEXHONOIHA THTEHHOTO [POM3BOJCTBAY,






