1 ZKu3HeHHBIH HUKJ U3eJud

Kuznennwiil Yyuk uzoenusi — 3TO COBOKYIMHOCTb MPOLIECCOB, BHIMTOIHIEMBIX OT
MOMEHTa BBISBICHUS TIOTPEOHOCTEH O0OImecTBa B OMPEACICHHOM U3JCIHH 10
MOMEHTa YJIOBJICTBOPCHHUS dTUX MOTPEOHOCTEH W yTWIHM3AIUU U3Nenus. M30enuem B
MAIIMHOCTPOEHUHU HA3bIBACTCS MPEAMET MPOU3BOICTBA, MOICKAIINI U3TOTOBICHUIO
Ha mpeanpustuu. M3genmeM MoKeT ObITh MallldHA, 3JIEMEHT MAaIluHBI M JaXe
OTAEIbHAS JI€Talb, B 3aBUCUMOCTH OT TOI'O, YTO SABJISETCS MPOAYKTOM KOHEYHOM
cTaauy JaHHOrO Tpou3BojcTBa /1/. Hampumep, najis aBTOMOOWMJIBHOTO 3aBojia
U3JIeNIMEM  SBJISETCS KaKk aBTOMOOWJIb, TakK M 3aMyacTd K HeMy, JUIA
CTAaHKOCTPOMUTEIIBHOTO 3aBOJa — CTAaHOK, a HEPEAKO M CTaHOYHasi OCHACTKa, JJIs
WHCTPYMEHTAJIBHOTO 3aBOJIa — PEXYIIMA WJIM MEPUTEIIbHBI MHCTPYMEHT, & TaKXKe
IIPUCIIOCOOJICHHS Il €r0 YCTaHOBKU M HacTpoiku u jap. B coorBerctBun ¢ 'OCT
2.101-68 /1/ ycraHaBIMBAIOTCS CIICAYIONINE BHIBI W3JACTWN: NETalu; COOpOYHBIC
eauHULIBI (Y371b1); KOMIUIEKCHI; KOMIUJIEKTBI; arperaThl.

Jlemans ABISCTCS M3ICIUEM HIIH COCTABHOM YACTBIO M3JICIIHS, U3TOTOBIICHHOM
W3 OJHOPOJHOIO IO HAMMEHOBAHUI0O W MapKke Marepuana 0e3 IPUMEHEHUS
cOOpouHbIX omepanui. JleTasib — 3TO MEPBUYHBIM COOPOYHBINA JJIEMEHT KaxXI0i
MamuHbl. Hanmpumep, BaJiMk, BUHT, KOpITyC, 3yOuaToe koseco, ¢uaner (puc. 1).

Coopounoti eouHuyeti — Ha3bIBACTCS M3JEIUE, COCTaBHBIE YacCTH KOTOPOIO
MOJIJIE)KAT COCAMHCHUIO Ha MPEANPUITAA H3TOTOBUTENIE WU B €ro CTPYKTYPHOM
nojpasenaeHuu (1exe) cOOPOUHBIMH ONEPAUIMH, TAKUMH KaK MPOCTOE COSTUHCHHE
JeTajen, COEIUMHEHNUE JETAIEH UX 3alPECCOBKOM, CBUHUMBAHUEM, CBAPKOM, MAWKOH,
KJIEWKOW, CKJIIEMBaHWMEM W T.I. Hampumep, CTaHOK, peayKTOp, CBapHOW KOPITYC,
KOopoOKa CKOpOCTeH, IMUHACIbHbIN y3en, naudysen (puc. 2). XapaKTepHBIM
MPU3HAKOM COOpPOYHOM EIUHMIIBI C TEXHOJOTHMYECKOM TOUKH 3pEHUS SIBIISCTCS
BO3MOYKHOCTh €€ COOpKH 000COOJICHHO OT APYTUX JIEMEHTOB U3/ICIIUSI B IIEJIOM.

Pucynok 1 - 3D- PucyHok 2 — COopodHas equHHmna "
MoJienb (hiaHIa

Komnnexcom HazwpiBaeTcsi nBa u Oosiee crienu(DUIIMPOBAHHBIX W3METUS, HE
COCIMHECHHBIX Ha TMPEANPUSITHH W3TOTOBHUTENC COOPOYHBIMH OTEpalUSIMH, HO
MpEJHA3HAYEHHBIX JUIS  BBIINOJHEHUS. B3aUMOCBSI3aHHBIX  JKCILTyaTallHOHHBIX
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byHKIIUNA, HampuMep, aBTOMAaTHUYeCKas JHHHS. B KOMIUIEKC KpoMe W3IeIHid,
BBITIOJTHSIFOIIIX OCHOBHBIE ()YHKIIUU, MOTYT BXOJHTH JIETANI, COOPOYHBIE SAMHUIIBI U
KOMIUIEKTBI, TPEIHA3HAYCHHBIEC [JIsS BBHITIOJHEHUS BCIIOMOTATEIbHBIX (DYHKITHHA,
HarpuMep JeTald W COOpOYHBIC €IWHUIIBI, TPEeIHA3HAYCHHBIC I MOHTa)Xa
KOMILIEKCA Ha MECTE €T0 AKCILTyaTallkHu.

Komnnexm mpencraBnser cobol nBa U OoJjiee U3JCIUI, HE COCIMHCHHBIX Ha
IPEANPUATAN U3TOTOBUTENE COOPOUYHBIMH ONEpaIMsIMH, U MPEACTABISIONINE COOOM
Habop W3JIEINH, HMEIOIINX ob1ee AKCIUTYaTallMOHHOE Ha3HAYECHHE
BCIIOMOTATEJILHOTO  XapakTepa, HalpuMep, KOMIUIEKTBI 3allaCHBIX  4YacTeH,
WHCTPYMEHTOB, HW3MEPUTEIIBHOM aIlaparypbl, YMakoBOYHOW Tapbl. Hampumep,
KOMIUICKT Pa3BEPTOK I 00paOOTKH TOYHOTO OTBEPCTHSI.

Aepecam  —  3TO cOopoyHas CIMHHUIIA, oOnamaroniasi  ITOJIHOM
B3aMMO3aMEHSIEMOCTBIO BO3MOKHOCTBIO COOPKH OTIEIBHO OT APYTHX COCTaBHBIX
yacTed wu3genuss (WM U3eIusT B 1EIOM) UM CIIOCOOHOCTBIO  BBINOJHATH
OTpeICICHHYIO (YHKIUIO B U3/ICTIUU UM CAMOCTOSTENILHO (HalpuMep, ABUTaTENb).
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OKOHYaHUU CpoKa OJKciuryataiuu. (OCHOBHBIE 3Tambl >KU3HEHHOrO  IMKJIA
MaITUHOCTPOUTEHHOTO W3JIENUsl TpeacTaBieHbl Ha puc. 3 /2/. K HuUM oTHOCSTCS
ATalbl U3YUEHUS PBIHKA, NPOEKMUPOBAHUs U30eaUsl, MEXHOI02UYECKOU NOO20MOBKU
npouseoocmea  (TII), cobcmeenno npouzeoocmea, pearuzayuu  uU30enUs,
aKCnIyamayuu, penosayuy U, HakoHel, ymuauzayuy (B YUCIIO 3TANOB KU3HEHHOIO
[MKJIa MOTYT Tak)X€ BXOJIUTh MapKETUHT, 3aKyIIKM MaTE€pPUaJIOB U KOMIUIEKTYIOIIHUX,
IPeIOCTaBICHUE YCIIYT, YIIAKOBKA U XpaHEHUE u3jenus (U3enuii), ero (MX) MOHTaxX
U BBOJI B KCILTYaTallMIo).

PaccMotrpum  conepkanue  ocHOBHbIX dTanoB KU oo wspenwmit
MaIlUHOCTPOECHHUSI.

o M3yyenue pvinka. OCHOBHBIM COJEPKAHUEM 3Tara SBJISIIOTCS MAPKETHHTOBBIC
UCCleoBaHUs. JTOT JTanm (OH He sBIsAETCS 00s3aTelbHbIM) SIBISETCS
MpeBAPUTEIIbHBIM, HO B TO € BpeMs, OYeHb BakKHbIM. Ha HeM OCHOBHOM
3alayeil MapKeToJIOroB OyleT BBIABICHHUE MOTPEOHOCTH NOTpPEOUTENEl B
npoaykre. st 3TOro mpuaeTcss NPOAHAIM3UPOBATH PBIHOK HA IPEIMET
HaJU4Ms TOXOXKEro MPOAYKTa, OINPEACIICHHS CUIBHBIX M CIIA0bIX CTOPOH
KOHKYPEHTOB. Y3HaThb €MKOCTh U IIyOUHY PBIHKA, & TaKXKE OINPEIACTUTHCS C
00bEMOM cHpoca WU NEPCIEKTUBHOCTHIO JalibHeWIIeld pa3paboTku. Ecmu
MapKETUHTOBBIE HCCIIEIOBAHUS JAIN MOJIOKUTEIbHBIA PE3YyJbTaT, TO MOXHO
[IEPEXOUTH K CIECAYIOLIEMY JTaIly.

o Koncmpyxmopckas noocomoexka npouszeoocmea. JlaHHbIA dTan KpaiiHe BaKeH
U sBisieTcs: 00s13atenbHbIM. Ha ocHOBe uHGpoOpMaluu, MOJy4eHHOH B paMKax
MapKETUHTOBOTO HUCCJEeIOBaHMs, (OPMHUPYETCS CyTh MPOAYKTa. 37eCh
co3iaercs cama ujaes Oyayllero W3Jeius: ompenessercss ero (yHKIUMOHaJ,
LeJIeBasi aAyJUTOPHUsSl, KOHKYPEHTHbIE MPEUMYLIECTBA MU MHOYKECTBO JIPYTHUX
napameTpoB, OT KOTOPBIX OyAeT 3aBUCETh JaibHeimas cyapba uzgenus. Ha
JTare  MNPOCKTUPOBAHUSI  BBIMIOJHSIOTCS  MPOEKTHBIE  MPOLEAYPHl  —
dbopMupoBaHrUE NPUHIUIHUAIBHOTO PEIICHUs, pPa3padOTKa T€OMETPUUECKUX
MOJENEN U YEPTEKEU, pacueThl, MOAEITUPOBAHUE MPOLECCOB, ONTUMHU3ALMSA U
T.IL

o Texnonocuueckass  nodzcomoseka  npouszeoocmea. Ilocne  Toro, Kak
IPOCKTUPOBAHUE W3MICTHUS 3aBEPIIECHO, HEOOXOIUMO YETKO CIUTAHHPOBATH CaM
IpoLecc €ero mnpousBoAcTBa. Ha d3rame MOArOTOBKM  NPOU3BOACTBA
pa3pabaThIBAIOTCS MapIIpyTHas U OMEpallMOHHAs TEXHOJOTUU W3TOTOBJICHUS
JeTaliei, B TOM YHCIIE pealu3yemble B Iporpammax st crankoB UIIY;
TEXHOJIOTUS COOpPKM W MOHTaXa W3JCIHM; TEXHOJOTUS KOHTPOJS H
UCTIBITAaHUM,  OMpeAenseTcs, Kakoe OO0OpyJOBaHHE U  MPOTPaMMHOE
obOecrieueHne TMPHUACTCS 3aKyNMHUTh, KAaKHE TEXHOJIOTHYECKHUE MPOIIECCh
OTJIAIUTh, KAaKO€ ChIph€ WJIM TOTOBBIE KOMIUICKTHI MCIOJIb30BaTh IpHU
IPOU3BOJICTBE, KAKUE KaJApPbl U B KAKOM KOJIMYeCTBe MoHano0sTes u 1.1. [Tocne
TOr0, KakK BCE€ CIUIAHUPOBAHO, NPEANPUATHE TNEPEXOAUT K TOKYIKE
obopynoBaHus Ui AajibHEHIero Belmycka wusaenuid. Ha srtame 3akynku
OPOU3BOJMUTCS ~ NMPUOOpPETEHHWE  COCTABIISIIONIUX,  HEOOXOAMMBIX  JJIA
U3TOTOBJIEHUS  W3ACNMS:  MaTepuajgoB  JUIA  W3TOTOBICHHS  JIETAJICH,
KOMIUIEKTYIOIUX (B TOM YHCJE€ CTAaHIAPTHBIX) I COOPKH W3JENus,



OCHOBHOTO ¥ BCIIOMOTaTEIbHOTO MHCTPYMEHTA, 00OPYIOBAHUSA M OCHACTKU U
T.J.

o Ilpouszsoocmeo. Ha naHHOM »5Tame NPOU3BOJAMTCS M3TOTOBICHHUE JeTalieit
(M3roTOBJIEHUE 3arOTOBOK JIETANIE, UX MEXaHOoOpaboTka, TepMOOoOpabOTKa,
HAaHECEHUE MOKPBITUA W JApyrue Tpedyemble BUIbI 00paOOTKH), KOHTPOJb
pe3ysnbTaToB 00pabOTKH, COOpKAa W KOHTPOJIb COOPOUHBIX E€AMHUIl U BCErO
U3JEeNMs B LIEJIOM, HCHBITAHUS W MTOTOBBIM KOHTPOJb U Jp. paboOThl B
COOTBETCTBUM €O CHEIU(PUKON BbIyckaemoro uszaenus. KoHedHsIM 3tamnom
IPOU3BOICTBA SIBIISIETCS YNaKosKa u xpanenue uzoenus. Ilocie u3rotoBieHus
U KOHTPOJISI U3JENHsl JAJI1 HEr0 HEOOXOAMMO MPOU3BECTU KOHCEpBalMio (Ipu
HEOOXOAUMOCTH), U3/IEJINE HYKHO YIaKoBaTh. MI3BECTHO, UTO yIakOBKa 4acToO
ABJIIETCS OJAHHMM M3 CEPbE3HBIX (PAKTOPOB B IOJIb3Y BBIOOpA TOTO WJIM MHOTO
npoaykTta. Ho B OCHOBHOM ymakoBKa CIYXHUT I MPEAOXPaHEHUS U3ACTUS OT
pa3IMYHBIX MOBPEXKACHUN, HAIpUMEp, OT Koppo3uu. [lanee, ecnu uzaenue He
OTIpAaBIIICTCA Cpa3y K MOTpeOUTENt0 (HampuMmep, NpU H3rOTOBIEHUHU 'TOJ
3aka3") WIM Ha peaau3aluio, TO JJISi HEro JOJKHO OBITh OpraHU30BaHO
XpaHEHUE B TOMEIICHUSX HAJICKAIIEr0 KadecTBa W MPHU YCTaHOBIECHHBIX
YCIIOBUSIX XpaHEHUS, KOTOPBIC HE HAHECTH ObI YpOHA U3/IEIHIO.

o Oxcnayamayua u penosayus uzoenus. B mepByro ouepenb MPOU3BOIUTCS
peanusayus, Mmoumasic u Haraoka. Ha 3TuX mopsTanax Haja)kKMBarOTCS KaHAJIbI
IIOCTaBOK COOCTBEHHBIX HW3JEIMHA, 3aHUMAIOTCS IIOMCKOM JWIEPOB WU
HOKYIaTeNed, WM pPeaJu3yloT 4depe3 TOProByl0 ceTb. MOHTaXX M Hajajaka
HEOOXOAMMBI JUIsl TE€X MPOU3BOJAUTENEH, YbM M3AENUS HE0OXOIUMO
yCTaHaBIUBaTh CUJIAMH CBOUX CHELHATUCTOB. AKTyaJbHO 3TO TOI[a,
HamnpuMep, KOraa pedb UIET O MPOU3BOJCTBE MPOMBILIUIEHHOTO 000pYy10BaHUS,
3a4acTyl0 OBITOBOM TEXHHMKM (CTUpaJbHbIE MAIlUHbBI, CIUIMTBI U JAp.) U
YCTaHOBUTH €TI0 CaMOCTOSATENIBHO MOTpeOHuTens He cMmokeT. Ha mompramax
«Oxcennyamayusi  (Oynkyuonuposanue)y wn «TexHuueckas noooepxcka u
obcnydcuganue»  HEOOXOIUMO PEIIUTh BCE BOIMPOCH], CBS3aHHBIE C
TEXHUYECKON MOANEPKKON U OOCITYKMBAHMEM U3JIETUS YK€ IOCIE TOro, Kak
OHO OBLTO peanu3oBaHO NoTpedbutento. Peus, HampuMep, UAET 0 Pa3HOTO pojaa
rapaHTUsIX M TEXHUYECKOM  OOCIYXMBAaHMUM U3JENIUs B  IpoLecce
sKkcruTyaTanuu. [lanee BoszHukaer mojdTan «Penogayusy. DTO - TEXHHUKO-
HSKOHOMUYECKUN TPOLECC 3aMEIICHUs BBIOBIBAIOIIMX M3 MPOU3BOACTBA WIIU
AKCIUTyaTallil BCJEICTBUE (PU3MUECKOTO MW MOPAJIBHOTO HM3HOCA MAIlUH,
0o0Opy/OBaHusl, UHCTPYMEHTAa WU JPYTUX HU3JEIUA M COCTaBHBIX YacTew,
HOBBIMH 32 CYET CPEJICTB aMOPTU3ALMOHHOTO (HOH/A.

o [llonnas ymunuzayus uw/unu nepepabomra. JItoboe m3nenue UMeeT CBOM CPOK
KU3HU U UMEET CBOMCTBO BBIXOJAUTH U3 CTPOsi. i 3TOTr0o mperycMaTpuBaeTcs
BO3MOXKHOCTh YTHJIM3AIMH WU TepepabOoTKU NMPOAYKIMH MPEATNPHUSITHS, UTO
MOXKET CTaTb HE TOJBKO KOHKYPEHTHBIM TPEUMYINECTBOM, HO |, IpH
IPaMOTHOM TIOJIXOJI€, TOTIOTHUTEIHHBIM UCTOYHHKOM JTOXOJIOB.

Ha Bcex aTamax >KM3HEHHOTO LIMKJIa UMEIOTCSl CBOM LeeBble YCTaHOBKU. [Ipn
ATOM YYaCTHHMKHM U3HEHHOIO IUKJA CTPEMATCS JOCTHYb MOCTaBICHHBIX LEJIEH C
MakcuMmanbHOW  3ddextuBHocThIO. Ha osramax npoextupoBanusa, TIII wu



MIPOM3BOJCTBA HYXHO OOECNEYHTh BBINOJHEHHE TPeOOBaHUM, MPEABABIAEMBIX K
MPOU3BOJUMOMY H3JETHUIO, TPH 3aJaHHOM CTEMEeHM HANEKHOCTH W3ACTUs U
MUHUMHU3ALMN MaTepUajbHBIX M BpPEMEHHBIX 3aTpaT, 4YTO HEOOXOAMMO Jis
JOCTHKECHHS yCIieXa B KOHKYPEHTHONH OOphO€ B YCIOBUSAX PHIHOYHOW SKOHOMHKH.
[Tonsite 3¢p¢GEeKTUBHOCTH OXBAaTHIBAET HE TOJBKO CHIDKEHHE CEe0EeCTOMMOCTU
U3IENTUsl U COKpAalleHHWE CPOKOB IMPOEKTUPOBAHHMSA M TPOHM3BOJACTBA, HO U
oOecrieyeHrne yno0CTBa OCBOCHHSI M CHM)KEHUS 3aTpaT Ha OYyAYIIyIO AKCILTyaTaluio
TUX u3aenuid. Ocolyro Ba)KHOCTh TPEOOBaHUS y00CTBA HKCIUTyaTal[M UMEIOT IS
CIIO)KHOW  TEXHHWKH, HampuMep, B TaKUX OTpacisiX, Kak aBuWa- WK
aBTOMOOMJIECTPOCHHE.

VYnpaBieHue IKU3HEHHBIM IIMKJIOM U3IENUS TO3BOJSET IMPEAyCMOTPETh
peleHre MHOKECTBa MpoOJieM eIle A0 HUX TMOSABICHUS, a TakkKe HaJlaJuTh
s (deKTUBHOE MPOM3BOJCTBO JIIOOOTO HM3ACIUS U MPH 3TOM CHU3UTH COOCTBEHHBIC
U3JIEPIKKH POU3BOIUTEIS.

2. CucTeMbl aBTOMATH3HPOBAHHOI'0 MMPOEKTUPOBAHUSA B
mamnHocTpoenuu (CAIIP)

[TpoekT m00OO0OM MalIMHBI, MEXaHU3Ma, JIETalld U T.II. BCETJla BKJIIOYAET B ceOs
[JIaBHYIO YaCTh - KOMIUIEKT YepTEkKeH, KOTOPhIE, TI0 CYIIECTBY, MPEICTABISAIOT COOOM
JBYMEPHBIE  NPOCKLUMU  PA3JIMYHBIX BHUJOB  IPOCKTUPYEMOIO  YCTPOWCTBA.
HeoOxoaumbiM  yclioBUEM YCHENIHOM peanu3allid MpPOEKTa SBISETCS YMEHHE
WHKEHEpa, TEXHUKA, paboyero MpouMTaTh AT YEPTEKH, T.€. BOCCTAHOBHUTH IIO
MHOXXECTBY TMPOEKIUNA TpeXMEepHbI 00pa3 wu3aenus. MBICIUTENbHBIN Tpoliece,
COBEpIIIAEMbI TIPH STOM, UYPE3BBIYAWHO CIIOXKEH s (opmManu3aldud, B CBOIO
ouepenb HeoOX0IUMOM ISl aBTOMATU3UPOBAHHOM pa3paboTku TexHonoruu. B 80-¢ —
90-¢ Tomer 20 Beka TPAKTHYECKH BCE OTambl IMPOIECCa CO3MAHMS MAITHHBI
(xonuenuus, KJI, T, u3arotoriaeHue) ObUIM aBTOMAaTU3UPOBAHBI C IOMOIIBIO MTAKETOB
CAIIP, ACTIIII, CAII. OgHako Ha CThIKaX THX JTalOB Y4acTHUE YeOBeKa ObLIO
HEN30€KHO M3-32 COBEPILIEHHO HECOBMECTUMBIX (DOPM MpeACcTaBiIeHUS HHPOPMALIMH
00 u3nenuu. MHOTHE MONBITKA UHXEHEPOB CO3/1aTh Y00HBIE CLIOCOOBI KOJUPOBAHUS
KOHCTPYKTOPCKO-TEXHOJOTUUECKON HHQpOpMaIuu (S3bIKM OMHCAHUS JAeTaneil, ux
KOHCTPYKTHUBHBIX 3JIEMEHTOB, TEXHOJOTHYECKHE KOJIbI W MHOTOE JpYyroe) ObLIN
0e3yCIEeITHBIMH.

[IepBbIe cHCTEMBI CKBO3HOTO MPOECKTUPOBAHUSA YIAIOCH CO3AaTh TOJIBKO TOTAA,
KOTJIa TIEPBUYHBIMU CTajld HE YEPTEKM MAlIMHBI M BCceX €€ Jeralei, a Hx
TpeXMepHbie o00paspl. JIeHCTBUTEIBLHO, TPEXMEpPHBIH 00pa3 wu3aenus Bceraa
MO3BOJISIET, BBIMOJHUB MPOCTEHIHE MPOIEAYPhl MPOSKTUPOBAHUA U O(DOPMIICHHS,
MOJyYUTh KOMIUIEKT 4YepTexXer. bojee Toro, s TPEXMEPHBIX KOHCTPYKTHUBHBIX
3JIEMEHTOB CBSI3b-COOTBETCTBUE C MHCTPYMEHTOM U CTAHKOM SIBJISIETCA MPOCTOM U
JIOTUYHOM.

TakuMm 00pa3oM MPaKTUUYECKH BCE 0€3 UCKIIIOYEHUS COBPEMEHHBIE CHCTEMBbI
CKBO3HOTO MPOCKTHUPOBAHUSI UCXOIAT M3 TPEXMEPHOIO MPEACTABICHUS H3ICIHS.
Takoe mnpencraBieHue SBISETCS IO CBOEW CYTH MOJENbHBIM. BHyTpeHHee,
MAIllMHHOE MPEICTABICHUE TPEXMEPHOW MOJEIN M3JENUs SBISETCS YpPE3BbIYANHO
c10kHbIM. OHO HU B KaKOU CTEMEHU HE SIBJISIETCS MPEIMETOM U3YUYECHUSI HHXKEHEPOM-



TEXHOJIOTOM U KOHCTPYKTOpOM. HO TOCKOIBKY HOBBIE U3MIETUST CO3/IAaI0T UMEHHO 3TH
CHEIUATNCTBI, OHW JIOJDKHBI BJIAQJETh TPHEMaMH TOCTPOCHUS  BHEIIHETO
(TOIB30BaATENBCKOT0) MPEICTABICHHS MOJIEICH TPEXMEPHBIX 0OBEKTOB. DTH MPUEMBI
0a3upyIOTCS Ha JOCTATOYHO MPOCTHIX M HATJBIAHBIX Uesx reomeTpur. OHU XOPOIIIO
YHU(PUIUPOBAHBI, T.€. CIOCOOBI W (OpPMBI HMX MPUMEHEHHS B COBPEMEHHBIX
IPOrPAMMHBIX CPEICTBAX €UHOOOPA3HBI.

ABTtoMatuzaiusi npoektupoBaHusi  ocymectBisercs  CAIIP.  Ilpunsto
BbiIeNATh B CAIIP MammHOCTpOUTENbHBIX OTpaciied MPOMBIIUIEHHOCTH CHCTEMbI
(GYHKIHOHATBHOTO, KOHCTPYKTOPCKOTO M TEXHOJOTUYECKOro MpoekTupoBanus /P/.
[lepBble M3 HHMX HAa3bIBAIOT CHUCTEMaMH PACUETOB M WHXKEHEPHOTO aHalu3a WM
cuctemamu CAE (Computer Aided Engineering). CucreMbl KOHCTPYKTOPCKOTO
npoektupoBanus HasbpiBaloT cucremamu CAD  (Computer Aided Design).
[IpoekTupoBaHHe TEXHOJIOTHUECKUX MPOILIECCOB COCTABIISIET YaCTh TEXHOJIOTHUUYECKOM
MOJITOTOBKK TPOM3BOJICTBA M BhIMoNHsAeTcs B cucremax CAM (Computer Aided
Manufacturing). ®yskmuu koopauHaruu padotel  cucteM CAE/CAD/CAM,
VOPaBJICHUS MPOCKTHBIMH JAHHBIMA M TIPOSKTHPOBAHWEM BO3JIOKEHBI Ha CHCTEMY
ympasieHus npoekTaeiMu qanaeiMia PDM (Product Data Management).

CAIIP cocTtouT u3 MOJACHCTEM, KOTOpBIE MAEHAT HA NPOEKTUPYIOIIHUE U
oOcnyxkuBatoue. Ilpoekmupyrowue noocucmemvl HEMOCPEICTBEHHO BBIMOIHSIOT
NPOEKTHbIE  mporeaypbl  (MOJACUCTEMBI  T€OMETPUYECKOrO0  TPEXMEPHOIO
MOJICIMPOBAHUSI MEXAHUYECKUX OOBEKTOB, HW3TOTOBJICHUS KOHCTPYKTOPCKOM
JOKyMEeHTarmu U T.10.).  Obcnyorcusarowue  noocucmemvl  00€CIIEUUBAIOT
(GYHKIIMOHUPOBAHUE TMPOSKTUPYIOMIUX TOJCUCTEM, HMX COBOKYITHOCTH YacTO
Ha3bIBAIOT  CUCTeMHOW cpemoit  (wm  obonoukoit) CAIIP. TunuuneimMu
OOCTY>KUBAIOITUMHU  TOJCUCTEMAMHU  SIBJISIIOTCA ~ TOJCUCTEMBI  yIPAaBIICHUS
MIPOCKTHBIMH JAHHBIMH, TTOJACHCTEMBI pa3pabOTKHA M COMPOBOKIACHUS TPOTPAMMHOTO
obecieuernss CASE (Computer Aided Software Engineering), oOyuatomiue
MOJICUCTEMBI JIJI1 OCBOCHUS MOJIb30BATEISIMHU TEXHOIOTHM, peanu3oBaHHbIX B CAIIP.

Knaccugurayuro CAIIP oCylmecTBISAIOT MO psAAYy NPU3HAKOB, HAIPUMEP IO
[[eJICBOMY Ha3HAYEHUIO, MacimTabaM (KOMIUIEKCHOCTH pellaeMbIX 3a7ad), XapaKkTepy
6a3oBoii nmoacuctemsl - siapa CAIIP u ap. 1o macwmabam paznuyuaroT OTACIbHBIC
nporpammHo-mMeroandeckue komiuiekebl (IIMK) CAIIP, nampumep: KoMIuiekc
aHaJIM3a MPOYHOCTH MEXaHMUYECKHUX W3JIEIUN B COOTBETCTBUU C METOJOM KOHEUHBIX
snemMeHToB (MKD) mnm koMIuiekc aHanv3a 3JIeKTPOHHBIX cxeMm; cuctemsl [IMK;
CUCTEMBI C YHUKAJIbHBIMU apXUTEKTypaMH HE TOJIBKO ITporpaMMHoro (Software), Ho u
texuuueckoro (hardware) oGecrieuenuii. Ilo yenesomy Haznauenuro pasAyaroT
CAIIP wm moacuctembl CAIIP, o0ecneuynBaromuye  pa3Hble  aCMEKTHI
npoektupoBanusi. Tak, B cocraBe MCAD (Mechanical CAD) mnosBastorces
CAE/CAD/CAM-cucreMsl.

[To xapaxmepy 6a3o060ti noocucmems Pa3IUYAIOT CICAYIONINE PA3HOBUIHOCTH
CAIIP.

1. CAIIP Ha 06a3e MNOJACHCTEMBI MAIIMHHOW TpapUKd U TEOMETPUUECKOTO
moaenupoBanusi. Otu CAIIP opueHTHpoBaHbl Ha MPWIOKEHUS, TJI€ OCHOBHOMU
OpOLEIYpOl TPOEKTUPOBAHMS SIBISETCS KOHCTPYMpPOBaHUE, T.€. OIpEAeIICHHUe
MPOCTPAHCTBEHHBIX ()OPM M B3aWMMHOTO PACIMOJIOKEHUS 00bekToB. K 3TOM rpyrmime



cucteMm otHocutTcs 6onpMHCTBO CATIP B 001acTH MallimHOCTPOEHUS, TOCTPOCHHBIX
Ha Oaze rpaduueckux suep. B Hacrosimee Bpemsi HCIONBb3YIOT YHU(PUIIUPOBAHHBIC
rpadudeckue supa, npumensemble Oonee yem B omuoir CAIIP (smpa Parasolid
dupmer EDS Unigraphics u ACIS ¢upmer Intergraph).

2. CAIIP na 6aze CYB/l. OHu opueHTHpOBaHBI HA MPUTIOKEHUS, B KOTOPBIX
IpU CPAaBHUTENIBHO HECJIOXKHBIX MAaTeMaTHYeCKUX pacyérax mnepepadbaTbiBaeTcs
00JbIIOM 00BEM JIaHHBIX (TEXHUKO-DKOHOMUYECKUE MPUIIOKEHUS, HAIPUMED, MpHU
MPOCKTUPOBAHUH OM3HEC-TINIAHOB).

3. CAIIP na ©0a3e KOHKpPETHOTO MPUKIATHOTO TMAaKeTa, HalpuMep,
UMUTAIMOHHOTO  MOJIIMPOBaHUSl  MPOU3BOACTBEHHBIX  IPOIECCOB,  pacuéra
npouyHoctd no MKD, cuHTe3a M aHalnu3a CUCTEM aBTOMATHYECKOIO YMPAaBICHUS U
T.11. Yacto takue CAIIP otHocsatcs k cucteMam CAE. IIpumepom MOryT ciiyKuThb
MaTemaTHueckue nakersl Tuna MathCAD.

4. KomiuiekcHble (uHTerpupoBanHbie) CAIIP, cocTosiiiye U3 COBOKYIMHOCTH
nmojcucTeM npenpinymux Buaos, Hampumep, CAE/CAD/CAM- cucremsl B
MaITuHOCTPOCHUH.

HecMoTpst Ha MHOrOoOOpa3We HBIHE MCHOJB3YEeMBIX CHCIHATU3UPOBAHHBIX
MPOrPaMMHBIX CPEJICTB TPEXMEPHOIro (WM, Kak cedvac MPUHSATO TOBOPHTH, - 3D)
MOJICIMPOBAHUSl  TMEpEYeHb  OOIICTIPUHATHIX B HHXKEHEPHOM  COOOIIECTBE
YHUBEPCAIBHBIX MPOrpaMM CpaBHUTENbHO HeBenuk. Paznuuaror CAIIP-cuctemsr
HuwxHero (nerkue CAIIP), cpennero (cpeanue CAIIP) u Bepxuero (Tsoxensie CAIIP)
YPOBHEM.

Tsoxénsie CAIIP - 310 cucTeMBbl, KOTOpPBIE, C OAHOW CTOPOHBI, 00ECTICUMBAIOT
BECh ITUKJI CO3/IaHUS U3JEIHs OT KOHLETTyaIbHOW UIEH J0 pealn3alluu, a C JPyTrou,
CO3/1al0T TMPOEKTHO-TEXHOJIOTMYECKYIO0 Cpely Il OJIHOBPEMEHHOM paboThl Bcex
YYaCTHUKOB CO3/aHUS W3JENHs C €ANHOW BUPTYAIbHON DIEKTPOHHOW MOAEIBIO
ATOTO M3JACHHS. DTH CUCTEMBI NMPUMEHSIOTCS I PEIICHUS HauOojee TPYAOSMKHUX
3a/1a4 - MOJICITUPOBAHMS TIOBEACHHS CIIOKHBIX MEXaHHYECKHUX CHCTEM B PEaTbHOM
Macmrade BpPEMEHH, ONTUMHU3UPYIOIIUX PAacueTOB C BHU3YyalH3allueill pe3ysbTaToB,
pacyeToB  TEMIIEpAaTypHBIX TModed u TemioooOMeHa W T.0. OCHOBHBIMH
npencraBurensaMu Tsokenbix CAIIP Ha naHHOM 3Tane SBISIOTCS:

e Pro/ENGINEER (PTC Creo Parametric —noBast Bepcust Pro/ENGINEER)
[17/ - cucTtemMa TpPEXMEPHOrO NPOCKTHPOBAHUS, KaK TBEPAOTEIBHOIO, TaK W
MMOBEPXHOCTHOTO, ONEPUPYIOIIasi TeOMETPUEH Ha YPOBHE OOBEKTOB - WHIKEHEPHBIX
aneMeHTOB. B cucteme peanmsyercs MPOSKTUPOBAHUE CBEPXY BHU3 - HUCXOJSIICE
IPOCKTHUPOBAHKE.

e Unigraphics NX — »3r0 CAD/CAM/CAE-cuctema - cucrema
TBEPAOTEILHOTO TPEXMEPHOTO MOJICITMPOBAHMSI, BKITFOUAOIAs B C€0s1 BECh KOMILIEKC
KOHCTPYKTOpPCKO-TeXHOornyeckux moyieit. NX Unigraphics /13/ - yausepcanbHas
CUCTEMA TEOMETPUYECKOTO MOJICITUPOBAHUS U KOHCTPYKTOPCKO-TEXHOJOTHYECKOTO
MPOCKTUPOBAHMS, B TOM YHCIE pa3pabOTKH OOJBIIUX COOPOK, MPOYHOCTHBIX
pacy€éToB M TIOJTOTOBKHM  KOHCTPYKTOPCKOW  nokymeHTanuu.  Cucrtema
MHOTOMOJYJTbHASI.

e CATIA (Computer Aided Three-dimensional Interactive Application) /16/
— CHUCTE€Ma aBTOMATHU3UPOBAHHOIO MPOEKTUPOBaHUS PpaHiry3ckoil pupmbl Dassault



http://seniga.ru/index.php/sapr/tsapr/59-nx-unigraphics.html

Systémes nHa 06aze miaardopmel 3DEXPERIENCE - sto kommiekcHas cucrema
aBTOMaTu3upoBaHHOro mnpoektupoBanus (CAD), TeXHOIOTrMYECKOW MNOATrOTOBKU
npousBoacTBa (CAM) u umxenepnoro anamm3a (CAE), Bkmowaromias B ceOs
NEepeIoBO  MHCTPYMEHTApUl  TPEXMEPHOTO  MOJCIMPOBAHHS,  MOJICHCTEMBI
MPOTPAMMHOM HMMHTAIIUU  CJIOXKHBIX TEXHOJIOTMYECKHX IMPOIECCOB, Pa3BUTHIC
CpelICTBa aHaJIM3a U eIMHYI0 0a3y TaHHBIX TEKCTOBOW U rpaduyeckoil HHGOpMaIIUH.

Cpennue CAIIP 3aHsIM NMpoOMEXKYTOYHOE MOJIOKEHUE MEXKAY TSKEIbIM U
JIETKUM  KJaccaMH, YHAclleJoBaB OT TMEpPBBIX TPEXMEpPHbIE MapaMeTpUUECKHe
BO3MOXHOCTH, @ OT BTOPBIX - HEBBICOKYIO IIEHY M OpPHMEHTAIMIO Ha IUIaThopmy
Windows. Bce 3Tu cucteMbl UMEIOT MOJCUCTEMBI: KOHCTPYKTOPCKO-uepTExHYI0 2D,
TBEpAOTENHEHOTO  3D-MoAenupoBaHusi,  TEXHOJOIMYECKOTO  MPOCKTUPOBAHMS,
yIOPaBJICHUsS] MPOCKTHBIMU JAHHBIMH, DS TOJCUCTEM HHKEHEPHOTO aHallu3a U
pacuéra OTJENbHBIX BHJOB MAIIMHOCTPOUTEIBHBIX W3JETHH, a Takke OMOIUOTEKH
THUTIOBBIX KOHCTPYKTHUBHBIX perieHuil. OCHOBHBIMH TIPEACTABUTEIISIMH  CPEIHUX
CAIIP na ganHOM 3TaIie SIBISIOTCS:

e JluHUS MPOTrpaMMHBIX CHCTEM KOHCTPYKTOPCKOTO MPOCKTUPOBAHUS (HUPMBI
Autodesk /18/ BkjIrOYaeT PSS CUCTEM, CPEIH KOTOPHIX HauOoJiee pPa3BUTHIMU
seisirotest cucteMbl AUTOCAD Mechanical Desktop u Inventor. Cuctema Inventor
npelHa3HaYeHa JUIsi  TBEPJOTENIbHOTO  MapaMeTpUYecKOro  MPOEKTUPOBAHMS,
OpHEHTHPOBaHA Ha Pa3pabOTKy OOJIBIINX COOPOK C COTHSMHM M ThICSUaMH JieTajeii, B
qrCa0 MpoaykToB Autodesk BXOIUT psii APYrHMX MPOTrpaMM aBTOMATH3MPOBAHHOTO
npoekTrpoBanus, B Tom uncie Autodesk Data Exchange - nabop koHBepTOpOB Ist
B3aUMHOTO TipeoOpa3oBanus gaHHbIX U3 popmaroB DXF u SAT (popmar siapa ACIS)
B Takue ¢opmartsl, kak STEP, IGES, VDA-FS.

e Cucrema TBEPAOTEIBHOTO napaMeTpUIecKoro MOJICTTUPOBAHHSI
Mexanndeckux koHcTpykiui Solid Works (paspabotunkom sBnsiercst SolidWorks
Corp. (CIIIA), He3zaBucuMoe mojnpasfeneHue kommnanuu Dassault Systemes
(dpannus)) /20/. B cucteMe UCIIONB3yeTCs] TEXHOJIOTHS TPAHUYHOTO MOJICIIMPOBAHUS
(B-representation) ¢ aHATUTHYECKUM HMJIH CIUTAWHOBBIM OMTUCAHUEM TTOBEPXHOCTEH.

e CuCTeMBbl OTEYECTBEHHBIX Pa3pabOTUUKOB - 3TO, MPEXKE BCETO, CUCTEMBI
Komnac (komnanust Ackon) u T-Flex CAD (Ton Cuctemsl). B cucteme KOMITAC-
3D st TpEXMEpPHOTO TBEPAOTEIBHOTO MOJACITUPOBAHUS CHUHTE3 KOHCTPYKIIUH
BBITIOJTHSACTCS C TOMOINBIO OYJICBBIX ONEpanuii HaJx OOBEMHBIMH TMPUMHUTHBAMH,
Monenu JeTanedl  (QopMHUpPYIOTCS TIyTéM BBIIAaBIWBaHUSA (B TOM 4YHUCIE TIO
KPUBOJIMHEHHBIM TPACKTOPUSAM — KHHEMATHYECKas OIepamnusa) WIA BpalleHUS
KOHTYpPOB, TIOCTPOCHHEM Tela M0 3aJaHHbIM ceueHusM. [IpoexTupoBanue
TEXHOJIOTMYECKUX IPOIIECCOB BBITIONHACTCS C TIOMOIIBIO MojacucTeMbl Kommac-
ABTOIIPOEKT; TporpaMMupoBaHre O0BEMHON 00paboTku Ha crtankax ¢ YIIY - c
nomouipto monacuctembl 'EMMA-3. Psn HeoOxomumbix (GYHKIUE yIpaBieHUs
MPOEKTHBIMU JTaHHBIMU BO3JI0K€HO Ha moacuctemy Kommnac-Menemxkep. CAITP TII
BEPTUKAJIb xoMmanuu ACKOH - 3TO CHCTEMa aBTOMATH3allMM TEXHOJOTHYECKOMN
MOJITOTOBKH MPOU3BOACTBA (A3bIK HHTEpdeiica: Tobko pycckuit). T-Flex - komriekc
MPOTPAaMMHBIX TMPOMYKTOB [JIi ABTOMATH3AIMKM TPOEKTHUPOBAHUS, TMOATOTOBKUA U
OpraHu3alid MPOMU3BOACTBA B O00JACTH MAIIMHOCTPOEHUS, NPUOOPOCTPOCHUS,
MeOENIbHOrO0 MPOU3BOACTBA U OOOPOHHO-MPOMBIIIJIEHHOTO KOMILIEKCa, KOTOpas



Brmouaer T-FLEX PLM+, cucrtemMbl KOHCTPYKTOPCKOM W  TEXHOJOTHMYECKON
MOATOTOBKH, PacueTHbIE CHCTEMBI U TIp /19/.

Jlerkue CAIIP ciyxaT ajii JBYMEPHOTO YEpPUYEHHS M OOBIYHO MX HAa3bIBAIOT
AJIEKTPOHHOM YEPTEXKHOW JOCKOW. B Hacrodmiee BpeMs OHM MOHOJHWINCH
HEKOTOPBIMU  TPEXMEPHBIMHU  BO3MOXXHOCTSIMH, HO HE HUMEIOT  CPEJACTB
napaMeTpUYECKOro MOJICTUPOBAHUS, KOTOPHIMU O0Ja/Ial0T TSXKENble W CPEIHUE
CAIIP. Otu CAIIP ciyxaT sl BBIIOJHEHUS MOYTH BCeX PabOT C JABYMEPHBIMU
yepTe’)kaMd U HUMEIOT OrpaHUYEHHbIM HaObop (GYHKIMIA 1O TpPEeXMEPHOMY
MoAenupoBaHuo. C MOMOIIBIO ATUX CHCTEM Ha JAHHBIH MOMEHT BBIIOJIHSIOTCS
nopsanka 90% Bcex paboT Mo npoekThupoBaHu. O61acTh UX pabOThl — CO3JaHHE
yepTekel oTaeabHbIX AeTaned u coopok. Komnanus Autodesk B 1984 r. BeimycTuia
CAIIP gnsa IIK nox Ha3zBanuem AutoCAD. Ceiluac CylecTBYeT MHOXECTBO JAPYTHUX
«ierkux» CAIIP, Bkimouass DataCAD onHnoumMenHnol komnanuu, TurboCAD ¢gupmsl
IMSI, SurfCAM ot Surfware u npyrue.

3. OcHoBHbIE NPUHIUNBI U TPUeMbl 3D-Mo1esIMpoBaHus 1eTaseii u cO0poK

PaccmoTpum HEKOTOPBIE MPUEMBI IOCTPOEHUS TPEXMEPHBIX MOJIENIEH, KOTOPBIE
cO3/1al0T 0a3y, 10CTaTOYHYIO JUIsl OCBOEHUS 000 cuctemMbl 3D-monenupoBanus. He
BJaBasiCh B TOHKOCTM MAaTEMaTHMYECKOI'O MPEICTaBICHUS MOJAEIU OOBEMHOIO Teia,
3aMETHUM, YTO Ka)X/J0€ MOJACIUPYEMOE TEJIO CJIOXHOW (OpPMbI OTrpaHUYEHO
JUCKPETHOM  KYyCOYHO-IUIOCKOM  INOBEPXHOCTBIO,  MpPEACTaBIAOUIEH  coboi
COBOKYITHOCTb TPEYI'OJIbHBIX, TPANlCLUEIAJIbHbBIX U IPAMOYTOJIBHBIX TYEEK-CIIJIaiHOB.
EctectBeHHO, ueM OOJIBIIMM YMCIIOM CIUIAfHOB MpEJCTaBJIEHA MOBEPXHOCTh Tea,
TeM 0oJiee TOYHO OHA 33JaeTcs U u300pakaeTcsl Ha ’KkpaHe. TeMm, OueBUIHO, TOUHEE
MOXKET OBITh IIOCTPOCHA €€ JIMHUS [epeceueHusi ¢ JPYTUMHU JIeKaJbHbIMU
IIOBEPXHOCTAMM TenaMu. (OJHAKO TOBBIIIEHHE TOYHOCTH IIOBEPXHOCTEW TeEna
JNOCTUTAETCS LIEHOW 3HAYMTENIBHOTO YBEJIWYEHUS BBIYMCIHUTEIBHOU TPYIOEMKOCTH
3a/layd MOJEJIMPOBAHUS, YTO MPUBOAMUT K OOJBIIMM 3aTpaTraM PECypCOB MaIlUHBI.
[Ipn MopenupoBaHUM HM3AETUN C TOYHOM IN€OMETpPUEN Ha 3TH 3aTPaThl NPUXOIUTCS
UITH, OJHAKO KOMIIPOMHCCHOE€ PELIEHUE, MO3BOJIIONIEE PEIIATh PEAbHBIE 3a4a4U
MPOEKTUPOBAHMS HA PA0OUYMX CTAHLMIX C OTPAHUYEHHOW MPOM3BOIUTENBHOCTHIO,
COCTOMUT B HEKOTOPOM CHHMXEHUH KOM(POPTHOCTH pabOThI MPOESKTUPOBIIKKA.

CyTb 3TOro pemieHusi COCTOMT B TOM, YTO MOJENb NPOEKTHUPYEMOro Teia
BKJIFOYAET B ce0sl TOJBKO (3TO HE COBCEM TOYHOE YTBEP)KICHHE) CETKY CILJIailHOB.
[Ipouenypsl criuaxxuBanust pedep OTOM CETKH, OOTITUBAHUS CETKU “‘KOXKEH”
(penaepuHr), (QOpMHUPOBAaHUS CBETOBBIX OJIMKOB, MNPUAAIONIMX PEATHUCTUYHOCTH
M300paXXEHHIO, BBIMOJHAIOTCA Ipauueckoil MOJACUCTEMON KOMIbIOTEpa, M TaKXKe
TpeOytoT OOJBIIUX 3aTpaT BBIYUCIHUTEIBHBIX PECypcoB. YIPOCTUB BHU3YyaJbHOE
npejAcTaBieHde Teja (IEHOM YXYAIICHUS PEATUCTUYHOCTH), MOXHO BBICBOOOJIUTH
3HAUUTEIBHYIO YacTh 3TUX pecypcoB. B ob1iem Buae nmpeaycMarpuBaercsa 7 ypoBHEH
BU3yAJIM3aLINU:

®ypPOBEHb ra0apUTHBIX KOHTEHHEPOB, MPU KOTOPOM KaKIbli MMEHOBAHHBIMI
TPEXMEPHBI OOBEKT H300paXkaeTcsi Ha OJKpaHe B BUAE MNPSMOYTOJIHHOTO
napajuieNienuIe1a, OXBaThIBAIOIIETO MMOJHOCTHIO TaHHBIN 00BEKT;



®yPOBEHb KapKAacOB, KOTOPBIM MpEIyCMATPUBAET H300paKCHUE BUIAMMBIX
pebep CIuTaiiHOBOM CETKH, OrpaHHYHBAaloOIIeH Teno (puc. 4);

®YPOBEHBb OCBEIICHHBIX KapKacoB, NMPU KOTOPOM KapKachl MOJICBEYCHBI TaK,
YTO BUJHA UX TpeXMEpHOCTh. Ha 3TOM ypoBHE H300pakarOTCsi TaKKe CTOPOHBI
KapKacoB, CKPBIThIC OT HaOmoaaTens (puc. 5);

®ypPOBEHb I'paHEH M300pakacTCsl MOBEPXHOCTh Teja, OOTsAHyTass 000JOYKOMH,
OCTphIE pedpa CIUIafHOB XOPOIIO BUAHBI (pHC. 6);

®YPOBEHBb OCBEIICHHBIX TPAHEH — BUIHBI OJIMKW HA OTPaHEHHON TTOBEPXHOCTH
TEJ;

®YPOBCHL CrJIa’)KMBaHUS I'p&lHCfI IMOBCPXHOCTHU JIUIICHBI CICIOB CIJIAHOBBIX

pedep (puc. 7);
®YPOBCHb CIJIQKUBAHHWS TpaHEW M CBETOBBIX OJUKOB JaeT HauOosee

peamucTuaHOE n300paxenue (puc. 8).

Puc. 4. Buzyanuzanus
MOBEPXHOCTU OOBEMHOIO Teja
HAa  ypOBHE OCBEILEHHBIX
KapKacoB.

Puc. 3. Busyanuzanus
MOBEPXHOCTH OOBEMHOTO Teja
Ha  ypOBHE OCBEILIEHHBIX
KapKacoB.

Puc. 6. Buzyanuzanus
MOBEPXHOCTU OOBEMHOrO Teja
Ha ypOBHE T'PaHEN

Puc. 7. Buzyanuzanus
MMOBEPXHOCTH OOBEMHOIr0 TeJa
Ha ypOBHE CTIIa’KEHHBIX

rpaHei.




Puc. 8. Buzyanuzarus
MOBEPXHOCTH OOBEMHOTO Teja
Ha YPOBHE CTJI&XKCHHBIX TPaHeu
U CBETOBBIX OJIMKOB.

VYrpaBieHue TOYHOCTBIO T€OMETPUM Tesa (YUCIOM CIIAWHOB) MPOU3BOAUTCS
IIPU €T0 CO3/IaHUHU, 3a/1a€TC YPOBEHb BU3YAIH3aLMU TPOCKIIUU N300payKEHUS.

B cucremax 3D- wmonaenupoBaHHs HMMEETCS OOIIMPHBIA HAa0Op CpEACTB
CO3/IaHUs TPEXMEPHBIX 00BEKTOB, HAIPUMED:

e Co3znanne 0ObEKTOB HA OCHOBE TPEXMEPHBIX TPUMUTHUBOB;

e Co3manne 0OBEKTOB HAa OCHOBE CEUCHUN;

e KitoHBI M OpTOTOHATIEHEIE TPEOOPA30OBAHMS;

e Co3zmanue 0OBEKTOB C MOMOIILI0 MOJIU(UKATOPOB.

e Cpencta co3/laHus U UACHTU(DUKAIIMN T€OMETPUUECKUX 0OBEKTOB.

CraHgapTHBIC IPUMHUTHBBI — 3TO THIIOBBIC TEOMETPHUUCCKHUE Teja, TaKhe, Kak
napauieIeIuneabl, TUINHAPH, KOHYChl, KOMOWHUPYSI KOTOPHIE MOXKHO ITOCTPOUTH
0oJiee CIIOKHBIC OOBEKTHI. [[eMCTBUTENHHO, OOIbIIAsS YaCcTh MEXaHMUYCCKUX JICTaJICH,
COJICP)KUT TIOBEPXHOCTH BpAIEHUS W IIOCKOCTH, KOTOPBIE W OTPaHUYHBAIOT
00bEMHbIE TPUMHUTHUBBL. OTH TPUMHUTUBBI TMOJYy4alOT B OCHOBHOM BpAIllCHUEM,
HarpuMmep MUIMHIP, chepa (puc. 9,a), BEIIABIMBAHUEM HAIIPUMED, MPU3Ma, [IHJIAHIP
(puc. 9,0), KUHEMATHMYECKUMHU OIEpalUsIMH, HampuMmep, npyxkuHa (puc. 9,B),
MOCTPOEHUEM MMOBEPXHOCTEH Ha OCHOBe ceueHuit (puc. 9,r). Mcnons3ys 310, 32 0HY
OTIePaIIUI0 MOKHO TIOJyYUTh, HAIPUMED:

- BpallleHueM — CTYIIeHYaThIN BauK (puc. 9,a);

- BBIJIAaBJIMBAHUEM - KPOHIITEWH (puc. 9,0),

- KHHEMAaTUYECKOH omnepanueld — Haamuch «3Dy» (puc. 9,8),




B r
Puc. 9. DnemeHTHI, TOTy4YEHHBIE 32 OJHY ONEPALMIO: a - CTYIIEHYAThI BAJIUK; O —
KPOHIITEWH; B - Haanuch «3D»; r — pactpyO.

OnHuM U3 crocoO0B MOCTPOSHHSI MOAETH JIEKAJTbHON MOBEPXHOCTH SBIISETCS
CO3/IaHME HMCXOJIHOTO MaTepHaja Ui JTOW Ied - KycKa IUIOCKOW (WM HMHOM)
MOBEPXHOCTH, KOTOPBIA 3aT€M MOXHO TOABEPTHYTh TOMY WJIM HWHOMY BUIY
neopmarnuu. CEeTKH KyCKOB MOBEPXHOCTEH SIBIISIOTCS MOBEPXHOCTAMU besbe — T.e.
MOBEPXHOCTSAMH, TePopMUpyeMbIMU Oe3 u3ioma. [1o3ToMy OHH SBISIFOTCS yIOOHBIM
CPEACTBOM MOJICIMPOBAHUSl JeTajed Ky30BHOTO THIA, HE3aMEHUMBIM IIpH
NPOCKTUPOBAHUU CYJ/IOB, JICTATCIIBHBIX aIlapaToB, aBTOMOOWIEH W WX dYacTei.
Hmeetrcss BO3MOXKHOCTH CO37aTh JIBa THUIA CETOK — C NPSIMOYTOJIbHBIMH |
TPEeyroJIbHBIMA Kyckamu. [lociie co3maHusi ceTka MOXKeT OBbITh TOBEpPHYTa W
nedopmupoBana (puc. 10).

Puc. 10. IIpeobOpazoBanue rpaHu B
CIUTaliH U U3MEHEHHE (POPMBI ITyTeM
MePEMEIICHUS TIOIOCOB

MHoroTenpbHOe MOIETUPOBAHUE — TPOIIECC CO3JAaHUsI MOJICTH, BKIFOYAIOITUI
CO37IaHUE HE-CKOJBKHX TBEPABIX TeJ. MHOTrOTEeNbHOE MOJEIMPOBAHUE PACIIUPSET
BO3MOKHOCTH TIOCTPOCHHSI MOJICTTH U CHUMAET OTPAaHWYCHHS Ha CO3JaHHE MOJIETEH,
KOTOPBIE MOYKHO TIOJIYYUTh TOJIBKO 00bETUHEHNEM, BRIYUTAHUEM HIIA TIEPECEUCHUEM
Ten. Pe3ynbTaToM MHOTOTEIBHOTO MOJACIMPOBAHUSI MOKET SIBIISATHCS KaK OJTHO TEJO,
TaKk U HECKOJIbKO Ten (T.e. MHOroTelibHas mojenb). Kaxmoe Temo B mpoilecce
MHOTOTEITFHOTO MOJICIMPOBAHUS CO3JaeTCsl OOBIYHBIM 00pazom. Hanx Ttemamu mMoryT
IPOU3BONUTHCS OyJieBBl omepanuu. [IponumrocTpupyeM NpUMEHEHHE OYJIEeBCKUX
omepanuii Ha TpuUMepe ABYyX MWMHIApoB A m B. OObemuHeHHMe - Tena IBYX
omepaHoB 00bEIUHSIOTCS, 00pa3ysi HOBOE TEJIO C OOIIeH MOBEPXHOCTHIO M OOIIUM
o0beMoM (puc. 11,a). Ilepeceyenue - mogydyeHHBIH OOBEKT MPENCTABISAECT COOOMU
00J1aCTh MPOCTPAHCTBA, MPUHAICKAIIYIO KaK ornepaHly A, Tak u onepanny B (puc.
11,6). UckmnroueHue - U3 MepBOTO ONEpaHaa UCKII0YAeTCS 00JacTh, PUHAAICKAIIAs
BTOpOMYy omnepanny (puc. 11,B). Ilpu HEOOXOAUMOCTH TIOCTPOCHHBIC B MOJICTH Tea



MOHO COXPaHUTh KaK CaMOCTOATENbHbIE AeTanu. 11 KaKI0ro Tejaa MOXHO 331aTh
napametpsl MLIX (puc. 12), et u cBONCTBa MOBEPXHOCTH.

a 0

Puc. 11. bByneBckue onepanuu: a -
o0benuHEeHne; O - MepecedcHue; B —
BBIYUTAHUE.

Cocyn
3aaHHbIC TTapaMETPhI
Matepuan CpM 90 TOCT 6836-2002
[TnotHocTh MaTepuana RO =0.010320 r/mm3
Pacuernbie mapameTpsl
Macca M =37.882140r
[Tnomanes S =7767.061080 mm2
O6vem V =3670.750026 mm3
Hentp macc Xc=0.001199 mm
Yc=32.312357 mm
Zc =-0.000050 mm
MoMmeHTBI nHEpLIUU



B rno6anbHOM cucTeMe KOOPAUHAT:
OceBble MOMEHTHI HHEPIIUHU

JX =54272.419305 r*mm2

Jy =3842.520603 r*mMm2

Jz =54217.468038 r*mm2
[{leHTpoOeKHBIE MOMEHTHI HHEPITUU
JXy =0.979668 r*mm2

Jxz =-0.007504 r*mm2

Jyz =-0.079719 r*mm2

B nienTpanibHO# cuctemMe KOOpIMHaT:
OceBble MOMEHTHI UHEPITUHU

JX =14720.114434 r*mm2

Jy =3842.520548 r*mm2

Jz =14665.163112 r*mm2
[{eHTpoOex)HbIE MOMEHTHI HHEPLIUH
JXy =-0.487711 r*mm2

Jxz =-0.007501 r*mm2

Jyz =-0.018998 r*mm2

B rnaBHOM LIEHTPAIBHOW CUCTEME KOOPIUHAT:
OceBble MOMEHTHI HHEPITUHU

JX =14720.114457 r*mm2

Jy =14665.163111 r*mm2

Jz =3842.520526 r*MMm2

Hamnpagiienue rinaBHbIX 0Ce UHEPLINH:

OcbX X = 1.000000
Y = 0.000000
Z = 0.000000

OcpY X = 0.000000
Y = 0.000000
Z = 1.000000

OciZ X = 0.000000 Puc. 12. U3nenue u ero
Y =-1.000000 MIIX

COopka - TpexMepHasi MOJENb O0BEKTa (CTYJ, aBTOMOOWJIB), COCTOSIIAsS M3
HECKOJBKHUX neraneit. OgHu cOOpKH COCTOAT M3 HECKOJIbKUX JeTalield, HampuMmep,
cOoOpouHass MOJENb CTyjla, a HEKOTOPhbIEé COCTOAT U3 THICSY KOMIIOHEHTOB,
Harputmep, 3D coopka aBToMoOmIsE. KOMIOHEHT TpexMepHOi cCOOPKH MOXKET OBIThH
BCTaBJICH B COOpKy w3 aiiia, co3maH MpSMO B HEW, BCTaBICH KaK TPEXMEPHBIM
OoubmuoTeunbt dmeMeHT, umnoptupoBan wu3 npyroit CAIIP. Eciu B cOopky
BCTaBJIsI€TCA JIpyrasi COOpKa, TO OHA SIBJIAETCS MOACOOPKOM.

COopka - TpexMepHas MOJieJib, O0BEUHSAIONIAs MOJICTN JeTajieH, MoACO0pOK U
CTaHJAPTHBIX U3ACIHM, U cojepkalias HHHOPMALMIO O B3aUMHOM TMOJIOKEHUU ITUX
KOMITOHCHTOB U 3aBUCHUMOCTSIX MEXIy NapaMeTpaMH UX djeMeHTOB. [lonp3oBaTenb
3a/1aeT COCTaB COOpPKHM, BHOCS B HEE HOBbIE KOMIIOHEHTHI WJIW YHalsisl CyIIeCT-
Byromue. Mojienu KOMIIOHEHTOB 3allMCaHbl B OT/ACHbHBIX (paitnax. B (aitne coopku
XPaHATCA CCHUIKH HAa 3T KOMITIOHEHTHI.



[Tomp30BaTENh MOKET yKa3aTh B3aWMHOE IOJIOKEHHWE KOMIIOHEHTOB COOPKH,
3a/1aB MapaMETPUUYECKHE CBSI3M MEXAY HMX TIpaHsIMH, peOpamMu M BepIIMHAMHU
(HampuMep, COBNaJEHNE TpaHel ABYX JeTajel UM COOCHOCTb BTYJIKM M OTBEPCTHS,
MapajyieIbHOCTh,  NEPHEHAUKYJIIPHOCTb, CHUMMETPUYHOCTH H  Ap.). OTH
MapaMeTPUUECKUE CBSI3U HA3bIBAIOTCS COMPSIKEHUSIMU.

B cOopke MOKHO BBIMOJIHUTH ONEpallii, UMUTHPYIOIIHE 00paboTKy MU3/eNnus B
cbope (Hampumep, co3AaTh OTBEPCTHE, MPOXOIAIIEe Yepe3 BCE KOMIIOHEHTHI COOPKH,
WIK OTCEYb YacTh COOpPKM IUIOCKOCTHIO). Kak m B neramu, B cOOpKEe BO3MOMKHO
MIOCTPOCHUE TEJ, BBINOJIHEHHE HaJ HUMH OyJIEeBbIX ONEpanui, 3ajJaHue s HUX
mwiotHocte. Jlnma pacuera MIIX cOOpkM MOXXKHO HCHOJB30BaTh 3HAYEHUS
IUIOTHOCTEN WJIM Macc, 3aluicaHHble B (pailllax KOMIOHEHTOB, a MOXXHO 3a/1aTh
crienuaibHble 3HAaUeHUsI, KOTOPbIe OyIyT XpaHUThCA B (pailiie cOOpKH.

Ecnu B (aitmax Ha gucke yXe CYIIECTBYIOT BCE KOMIIOHEHTBI, U3 KOTOPBIX
JOJDKHA COCTOSITh COOpKa, MX MOXKHO BCTaBUTh B COOPKY, a 3aT€éM YCTaHOBHUTh
TpeOyeMbIe COMPSIKEHUSI MEXKIY HUMH. DTOT CIOCOO MPOEKTUPOBAHUS HATIOMUHAET
NEUCTBUA crecapsi-cOOpILMKa, MOCIeI0BaTEIbHO JOOABISIIONIETO B COOPKY JI€Talu U
y3JIbl U YCTAaHABIIMBAIOIIETO UX B3aMMHOE MOJIOKEHUE.

HecmoTpss Ha Kaxyllyrocss MPOCTOTY, TaKOW MOPSAJIOK IPOCKTUPOBAHUS
NPUMEHSIETCS KpallHe peaKO M TOJIbKO MPH CO3JaHUH COOpPOK, COCTOSIIIMX U3
HEOOJIBIIIOT0 KOJIMYECTBA JeTalei. DTO BBI3BAHO TE€M, YTO (popma U pa3mepsl AeTalien
B cOOpKax Bcerjga B3auMMOCBsI3aHbl. J[JIsi MOJETUpOBAaHMS OTACNbHBIX JIeTajeil ¢
HEbI0 MOCHENYIoNEH UX «COOpKM» TpeOyeTcs TOYHO MPEJCTaBIATh UX B3aUMHOE
MOJIO’KEHHUE U TOIOJIOTHUIO U3ENHS B LIEJIOM, BBIUUCIATH, IOMHUTH (WM CIIELIHAIBHO
3aMUChIBaTh) pa3Mepbl OJHUX JAETalleld IS TOro, YTOObI B 3aBHCHUMOCTH OT HHX
YCTaHABIIMBATh Pa3MEPbI IPYTUX ACTaNCH.

Jns  wuirocTpanuyi  TOpsiika MPOCKTUPOBAHUS «CHHU3Y BBEpPX» MOXKHO
IPOBECTH TaKyK) AHAJOTMI0 C  IPOLECCOM  CO3JaHUsA  KOHCTPYKTOPCKOM
JOKYMEHTAIIMU: MPOCKTUPOBAHUE «CHU3Y BBEPX» MOJOOHO KOMIIOHOBKE COOPOYHOTO
yepTeka M3 TOTOBBIX uepTexed aertanedl. B ciydae «HECTBIKOBKHM» KaKUX-JTHOO
neraned TpeOyeTcsi BHECTH U3MEHEHUsI B UX YEPTEXKH U TOJIBKO 3aT€M HCHPABUTH
KOMIIOHOBKY.

Eciau KOMITIOHEHTHI €lll€ HE CYIIECTBYIOT, MX MOXHO MOJEIUPOBATh NPSIMO B
coopke. Ilpu 3TOM TmepBBIII KOMIOHEHT (HampuMmep, JeTajdb) MOJCIUPYETCS B
OOBIYHOM TIOPSIZIKE, a IPY MOJICIIMPOBAHUY CIICTYIONTUX KOMIIOHEHTOB HCIIOIB3YIOTCS
cyuectBytomue. Hanpumep, 3CKkU3 OCHOBaHMSI HOBOHM JE€Talu CO3[A€TCs Ha TPaHU
CYIIIECTBYIOIIECH JAETalu U MOBTOPSIET €€ KOHTYpP, a TPACKTOPUEH 3TOr0 ACKHU3a MpPH
BBITIOJITHEHUY KHHEMATUYECKON ONepariiy CTAHOBUTCS pedpo apyroii aeranu. B aTom
CJIy4ae acCOIMAaTUBHBIC CBSI3M MEXy KOMIOHEHTAMU BO3HHMKAIOT MPSAMO B MPOIIECCE
MIOCTPOCHHMS, a BIOCJICACTBUU TPU PEIAKTUPOBAHUM OJHUX KOMIIOHEHTOB JIpyTHE
NEepPECTPauBaOTCd ABTOMATHYECKU. 3aTeéM MOXKHO M3 COOpPKHM C€O311aTh JeTalb,
yKa3aTh €¢ HauMEHOBaHME, HOMEp, HA3HAUYMUTh €l MaTepuai u Jip. mapameTphl. Eciu
CTpPYKTypa COOpKHU elle He OIpeesieHa, TO MOXKHO CO3JaBaTh B HEW HE JETalId U
noacOOpku, a Tena. 3aTeM Tella MOXHO COXPAaHUTh Kak JAeTalld, a AeTalld Npu
HEO0OXOJMMOCTU 0OBEAUHUTD B MOJICOOPKHU.



Takoll MOPSIIOK NPOEKTUPOBAHUS MPEANOYTUTENIEH 110 CPaBHEHUIO C
IIPOEKTUPOBAHUEM «CHH3Y BBEPX», T.K. OH IO3BOJIIET aBTOMAaTUYECKH OIPENEIAThH
napameTppl u  (GOpMy  B3aMMOCBSI3aHHBIX ~ KOMIIOHEHTOB M CO3/1aBaTh
napamMeTpHUYeCKUe MOJIEIN TUIIOBBIX U3EIHMA.

Ha  npakTuke yame  BCEro  HCHOJB3YETCA  CMEUIaHHBIA  CIOCo0
POEKTUPOBAHUSI, COUETAIONIUNA B ce0e MPUEMbI MTPOCKTUPOBAHUS «CBEPXY BHU3» U
«CHHM3Yy BBepx». B CcOOpKy BCTaBISIOTCA TOTOBbIE MOJEIM KOMIIOHEHTOB,
OTPENENSAIONUX €€ OCHOBHBIE XapaKTEPUCTUKHU, a TaKKEe MOJEIM CTaHIapTHBIX
uznienuii. OcTaibHble KOMITIOHEHTHI (HallpuMep, KOPITYC, KPBIIIKA U MPOYUe JETaNH,
OKpYXalolllie KHUHEeMaTUYEeCKHUE DIIEMEHThl M 3aBUCAIIME OT HUX pa3Mepa u
MOJIOKEHUS) CO3/IAl0TCSl «HAa MecTe» (B COOpKE) ¢ y4eTOM IOJOKEHHUS U pa3MEpOB
OKPYXAIOIUX KOMIOHEHTOB.

Jns  co3manust 3D cOOpkM  HCHONB3YIOTCA  IAHEIW  HMHCTPYMEHTOB
«PenaktupoBanne  cOopku» u  «CompsbkeHus».  IlaHenb  MHCTPYMEHTOB
«ConpspKeHUsD COACPKUT CIETYIOINE KOMAH/IbI:

1) [MapamienbHOCTh - pa3MEIlEeHUE JeTadu MPOUCXOAUT TaKUM 00pa3oMm, 4YTO
BBIOpAaHHAsI TpaHb WM pedpo 3TOM Aeranu OyneT mapajuielibHa rpaHu Wik pelpy
IpYTOU JIeTaH.

2) IlepneHAuMKyIIpHOCT, - TpaHb WIM pedpo OAHOWU jAeTanu OyaeT
NEPHEHAUKYJIIPHO TPaHu I peOpy APyrou AeTalu.

3) Ha paccrossHum - AeTalyd pacrojaraloTcs Ha 3aJlaHHOM PAacCTOSHUU |
napajijieIbHO JPYT APYTY MO TPAHIM WA pedpam.

4) Tlon yriom - rpanu/pedpa noj 3aJjaHHbIM YTIJIOM.

5) KacaHnue - yka3zaHHbIE 3JIEMEHTBI KacaroTcs APYT IpyTa.

6) CoOCHOCTb - OCel, HIWIMHIPUYECKUX WIIM KOHUYECKUX TPaHEH.

7) CoBnageHue OOBEKTOB - JETAM CONPHUKACAIOTCS IO OIpeaesIeHHbIM
rpa”sM/pedpam.

Ha mnanenun wuHCTpymMeHTOB «PenakthpoBanue CcOOpPKH» PACIOJIOKEHbI
CJIeIYIOLIME KOMaH/IbI:

1) Co3nmath neranb - KOMaHja Jjisi TIOCTPOCHUSI HOBOW WJIM M3MEHEHHS YKe
pa3MelIeHHO! AeTanu B TEKyIIel cOopKe.

2) JloGaButh u3 (paitna - mobapieHue netanu u3 (aiiyia U pa3MeIieHue ee B
TEKyILen cOopKe.

3) [lepemecTuTh KOMITOHEHT - TEpEMEIIEHNE KOMIIOHEHTa B COOpKE

4) IloBepHYTh KOMIIOHEHT - TpylIna KOMAaHJ [JIsl BPAIICHUS KOMIOHEHTOB
cOOpKH BOKPYT OCel, Touek, pedep, BEPIIHH.

5) MaccuB no oOpasily - IJs MOCTPOEHHUS MacCHBa KOMIIOHEHTOB COOPKH,
KOTOPBIN TTOBTOPSIET YKA3aHHBIA MacCUB-00pa3ell B JCTaNH.

6) HoBbl1il yepTex U3 MOJENH - UCTIOIB3YETCS JUIsl CO3/IaHMs YepTexa COOPKHU B
Kommnace, accornatusnoro ¢ 3D cOopkoii.

[Ipn HanMuUMK OAHOTHUIIHBIX Y3JIOB C Pa3IMYHBIMU pa3MepaMu LEeIeco00pa3Ho
UCIOB30BaTh Mapamerpusanuto / https://cadregion.ru/kompas-3d/parametricheskie-
vozmozhnosti-sapr-kompas-3d.html/.  Co3pmaBate  mapamMeTpuyecKHe  MOJEIH
BO3MOXHO JIMOO TyTeM MpPOrpaMMHUPOBAHUA, JTUOO TMyTEM HHTEPAKTUBHOIO
dbopMupoBaHUS MOJAETN HEMOCPEACTBEHHO mpu pucoBanmu. B psge CAD-cucrem



MOXHO YEepPTUTh W300PaKEHHE C OJHOBPEMEHHBIM 3aJIaHUEM 3aKOHa IMOCTPOCHWS,
KOTOPBIH, OJTHAKO, TIOTOM HEJIb3s1 U3MEHHUTh B Clydae OmMUOKH (MIPUAETCS YyAAIUTh
BCE MTOCTPOCHUE U HAYaTh €T0 3aHOBO), TUOO0 TaKOe U3MEHEHHE CHIIBHO 3aTPYTHEHO.

CymiecTByeT U JIpyro MoAXoJ, KOTJIa MOKHO HakIaJblBaTh OrpaHUYECHUS
(cBs3M) Ha OOBEKTHI YKE HAYEPUCHHOTO paHEe HM300paXeHUs y3Jla WIW JIeTaj,
npudeM B JIIOOOM  TOpsIKe, HE MNPHACPKUBASACh KAKOW-THOO  JKECTKOM
MOCJIEIOBATEILHOCTH. B 3TOM ciiydae BO3MOXKHO MPOU3BOJIBHOE U3MEHEHUE MOJICIH,
HE TIPUBOJIAIIEe K HEOOXOAMMOCTH ITOBTOPHBIX IMTOCTPOCHUH C CaMOI'o HavaJa.

Nmenno Ttakas ynooHas u 3phekTuBHAs TEXHOJIOTHS MapaMeTpu3aiuu (MOKHO
Ha3BaThb €€ BapHAIMOHHONM), 3HAYMUTEILHO YCKOPSIOIIAas IPOCKTUPOBAHHE M
MOCJICYIONIEE BHECEHUE HM3MEHEHUM B JOKyMEHTHI, peanu3zoBaHa B KOMIIAC-
I'PAD®UK. Paboras B mapaMeTpUIECKOM PEKUME, MOKHO HAKJIaJIbIBaTh pPa3IMyHbIC
pa3sMepHble  (JIMHEWHBIE, YIJIOBBIC, pajJualibHble W  JUaMETpaJibHbIE) U
F€OMETPUYECKUE (mapaJIeTbHOCTD, MEPIEHIUKYIISIPHOCTb, KacaHHe,
MPUHAIJICAKHOCTh TOUYKM K KPUBOM, (UKcAlMsd TOYKA M T.[.) OrpaHUYCHUS Ha
O0OBEKTHl MOJICJIM, a TAKXE 3aJaBaTh YPaBHCHUS W HEPABEHCTBA, OMNPEICISIONINE
3aBUCHUMOCTh MEXJy MapaMeTpamMu Mojenu. Psjg orpaHudeHuil MoxeT ObITh
omnpeneséH 0e3 SBHOTO BBOJIA YMCIIOBBIX 3HAUYCHUM (HampuMep, YCJIOBHE KacaHUS
JBYX KPHBBIX WJIM YCIIOBHE PAaBEHCTBA PaJINyCOB), HAIPOTUB, TaKHUE OTPAHUUYCHUSI,
KaKk (PUKCHUPOBAHHBIN paguyC OKPYKHOCTH WJIM BEJIMYMHA pa3Mepa BBIPAXKaIOTCS
MMEHHO YMCJIOBBIMM 3HAYCHUSIMU.

OTianyue mapamMeTpuvecKoid MOACIH OT OOBIYHOM COCTOMT B TOM, YTO B HEH
IPEAYCMOTPEHBl  B3aUMOCBSI3M  MEXIy oObekTamMu. YacTh  B3aMMOCBS3CH
dbopmMupyeTcs aBTOMaTUYECKH TIPH BBOIE (COBNAJCHUS TOYCK, MOJIOKEHUE TOYKHU Ha
KaKOW-TO TE€OMETPUUYECKOM KPUBOM, IMAPAJUICIBbHOCTh, IEPIEHIUKYISIPHOCTD,
CUMMETpHUS, KacaHus), €CJIM, KOHEYHO, II0JIb30BaTElIb HE OTKIIOYWI TaKylo
BO3MOXHOCTh. COBNaJICHUSI TOYEK U TTOJIOKEHUE TOYKU HAa KPUBOW MapaMeTPU3YIOTCS
Yyepe3 BBIMOJHEHHYIO TMPU YKAa3aHUM 3TOW TOYKU MPUBS3KY (IJI00ATBbHYIO WIH
JIOKAJIbHYI0), @ YCJIOBHUSI TApajUIeIbHOCTH, MEPINECHIAUKYJISIPHOCTH U KacaHusi — B
COOTBETCTBYIOIIMX TpoIleccax BBOAA OOBEKTOB. JlOMOJHUTENIbHBIC B3aUMOCBSI3U U
OTPAaHUYCHMS] MOXKHO HA3HAUYUTh OOBEKTaM YepTeka B JIIOOOM MOMEHT paboThl Hajl
TOKyMeHTOM. KoMaHapl [Ji1 Ha3HA4YCHWsS TMOJOOHBIX CBS3€d M OTrpaHHYCHHI
HaxoJATCA Ha OTIEIbHOW WHCTpyMEHTadbHOW maHenn. COOTBETCTBEHHO, B JIFOOOM
MOMEHT MOYKHO M OTMEHHUTH OTPAHUYCHUS JUISI OJHOTO MJIM HECKOJIBKHX BBHIOPAHHBIX
00BEKTOB.

Psn  0oObekTOB  HEBO3MOXXHO  TapameTpus3oBaTh. He  co3maroTcs
napamMeTpuuecKhue MOJIETM JUIA  CJICAYIOMUX OOBEKTOB: MPSIMOYTOJLHUKA,
MHOTOYTOJIbHUKA; JIOMaHOU; KpuBO be3be; KOHTypa; TeKCTa; TaOJIUIIbI; BCEX THUIIOB
JIMHUHN-BBIHOCOK; CTPEJIKM HANIPABJICHUS B3IJIS1a; JIMHUU Pa3pe3a U CEUCHHUS.

NmMeeT cMbIcn MapaMeTpu30BaTh YEPTEXKM JeTajed, MpU MOIUPUKAIUIX
KOTOPBIX M3MEHSIOTCS TOJBKO pa3Mepbl U HE MEHSETCS TOMOJOTHS H300paKeHHUS.
Takum oOpa3oM, OJHaXIbl CO3JaHHAs TMapaMeTpuuecKkas MOJENIb JEeTald MOXKET
OBITH OBICTPO MEpeCcTpOeHa MPOCTHIM U3MEHEHUEM 3HaUeHUM pa3MmepoB. Eciin HoBas
pa3paboTka OyaeT NPUMEHSAThCS B OyaylieM Kak IPOTOTHUII, TapaMeTpu3alus
nenecoodpasna. Ecnm HeT, Torma mapaMerpusanus 4epTeka MOKET HE BBITIOJHATHCS,



TaK KakK OTIAaJaeT HeOOXOAMMOCTh B MOCHEMyIONeH ObICTpoit Moaudukammu. Yare
He OyAeT ompaBIaHHOW MOJHAs MapaMeTpU3alMs CIOXKHBIX COOPOYHBIX YEPTEKEH,
Tak Kak B JTOM Cly4ae BETUK 0O0BeM paboThl MO BBOAY OTpaHUYEHUN H
YOPABJISIIONIMX Pa3MEpPOB, a MOJTYYUBIIEHCS B PE3yJbTaTe€ MOJEIBIO OyIET CIOKHO
YIpaBIATh (I TIepecyeTa O00NbIIOr0 KOJIMYECTBA CBSI3€M U OrpaHUdYeHui TpedyeTcs
MHOT'O BPEMEHH ).

[Ipu pabore ¢ mapamMeTpUYEeCKHMMH 4YepTekaMu M (parMeHTaMu IMOJE3HO
3HAHHE CIIEAYIOMINX 0COOCHHOCTEH.

- Yem Oombllle OrpaHUYEHUN HAJOKEHO Ha OOBEKThI MOJENH, TEM MEHBIIE
BEPOSITHOCTh CUJIBHBIX Pa30pocoB MpH mepecuerax. B kauecTBe BCOMOTaTeNbHBIX
OTpaHUYCHUN MOXKHO NMPUMEHSAThH (PUKCAIMIO0 TOYEK, HA3HAYECHUE TOPU30HTAIBHOCTU
WM BEPTUKAIBHOCTH OTPE3KOB, IPOCTAHOBKY JOMOJHUTEIBHBIX Pa3MEPOB.

- Ecnu npu penaktrpoBaHuy napamMeTpUYeCKOW MOJIENH, HAJIO)KEHHbIE HA HEe
CBA3M U OIPAHUYEHUS JIONYCKAIOT HECKOJIBKO BapUaHTOB MEPECTPOEHUs, Oyner
peann3oBaH TOT M3 HHUX, KOTOpPBIA O00ECHeYrBaeT MHHUMAIbHOE W3MEHEHHE
napametpoB. IlosToMy [ TONMy4YeHHs TPEACKa3yeMbIX pe3yiabTaTOB MpH
pEAaKTUPOBAHUM PEKOMEHAYETCS TpPH CO3JaHUM [apaMETPUYECKOM MOJENH
HAJIOKUTb CBSI3U U OTPAaHUYEHMS], OJHO3HAYHO OMPEIEISAIOIINE €€ TOMOJIOTHIO.

- ComnocTaBuTh apaMmeTp o0beKTa (Hampumep, IJIUHY OTpe3Ka) ¢ IepeMEHHOM
MOKHO TOJIBKO 4Y€pe3 IPOCTAHOBKY aCCOLIMATHBHOIO pa3Mepa, XapaKTEepU3YIOLIEro
ATOT apaMeTp, U IPUCBOEHUE eMy (pa3Mepy) UMEHH MEepEMEHHOM.

Jl1st Toro, yToObI BKIIIOUUTH MMAPAMETPUUYECKUN PEXXUM KaK JICUCTBYIOMIUNA 10
YMOJTYaHUIO JUIsl BCEX BHOBBH CO3/1aBaEMbIX I'padUuecKUX JOKYMEHTOB, BBITIOJIHUTE
cienyroiee: BeIOpaTh B MeHIO HacTpoiika komanay HacTpoiika HOBBIX JOKYMEHTOB,
nanee - myHKT ['paduueckuii noxkymeHT — [lapamerpusanusa. BKIrouuTh HyXHBIC
OMIIMU B IUAJIOTE€ HACTPOMKHU NapamMeTpUu3aliu.

OTnanyue napamMeTpuvecKod MOAEIH OT OOBIYHOM COCTOMT B TOM, YTO B HEW
MPEAYCMOTPEHBl PA3JIMYHbIE B3aUMOCBSA3M MEXIy oOObekTamMu. YacTh Takux
B3aMMOCBsI3e POpMUpYETCsSI CUCTEMOW aBTOMAaTUYECKU MPU BBOJE OOBEKTOB (3/1€Ch
Y HWXKE MPEJIoJIaraeTcs, 4To NapaMeTpUYeCKHil peXuM BKIIIOUEH, KaK OMKMCAHO B
paznene BxiroueHne M HacTpolKa mHapaMmeTpuyeckoro pexuma). K uuciay Takux
aBTOMATHYECKHU HaKJIa/IbIBAEMbIX OTrpaHUYCHUN OTHOCSITCS MPUBSI3KH,
MapajuieibHOCTh, NEPHEHAUKYISAPHOCTh, KacaHHWe, CHUMMETPHUS, OIpeAeICHUe
0a30BbIX KPUBBIX JJI1 00bEKTOB O(hOpMIICHHUS.

Hukakux HOBBIX HEUCTBUII TIPU BBOJIE OOBEKTOB BBIMOJIHATH HE HYXKHO.
Opnako criemyeT o00s3aTENbHO YYWUTHIBATh, YTO COBIAJEHUS TOYEK OOBEKTOB
MapaMeTPU3yIOTCS Yepe3 BHIMOJIHEHHBIE MPHU YKA3aHUU 3THX TOYEK NpuBs3KH. [Ipu
9TOM HE HWMEET 3HAUCHHUS, Kakas MpHUBs3Ka JCHCTBOBaa — Trjo0OanbHAs WIH
nokanbHass. Touka, yka3zaHHas WPOCTO «HEMOAAIEKY» OT Jpyrod Touku, Oe3
BBINIOJIHEHUS MPUBSI3KHU, TapaMeTpu3oBaThcsl He Oyaer. [loa cioBoM «Touka» 311ech
MOHUMAETCS HE TOYKa — TEOMETPUYECKUM OOBEeKT, a Jrodas 3ajaBaeMas
XapaKkTepHasi TOYKa OO0BEKTa MPU €ro MOCTPOCHHM (HAayajbHAs U KOHEYHAas TOYKU
OTpe3Ka, IEHTP OKPYKHOCTH WM »suwmnca u  T1.4.). CoBHajeHue ToYek
napamMeTpu3yeTcss M IMpU TNEepPeTaCKUBAHMM XapaKTEPHBIX TOUYEK OOBEKTOB (TOXKE
Yyepes3 BBIMOJHEHHYIO IPUBS3KY).



Pa3nnuHble TOMOJHUTENBHBIE B3AMMOCBSI3U U OIPAaHUYEHUS] MOKHO HA3HAYUTh
oOBbeKTaM B JIF0O00M MOMEHT, KOrja 3710 notpedyerca. HyxHble KOMaHAbBl HAXOAATCS
Ha MHCTpyMEHTaIbHOM NaHEeIu apaMeTpU3aluu.

TouyHO Tak e MOXHO B JIF0O0OW MOMEHT MOXHO CHSTh HEKOTOpBIE WM BCE
OTpaHUYEHUS C 00bEKTa (HECKOIBKIX OOBEKTOB).

JlpyruM BaKHBIM CIIOCOOOM 3a/laHusl B3aMMOCBSA3€H MeXIy OOBbeKTaMu
ABJISIETCSL  NIPOCTAaHOBKA pa3mepoB. lIpu mpocTaHOBKE JIMHEHHBIX Pa3MepoB
Onmmxailliass TeoMeTpudecKkass TOYKa HINETCS aBTOMATHMYECKH, U  BKJIIOYATh
OOBEKTHYIO TPUBA3KY He 00s3arenbHO. [Ipu3HakoM mnapaMeTpuuecKkoro pasmepa
ABJIIETCS ~ paMKa BOKPYI  pa3MEpHOM  Haamucw, oToOpakaeMas LBETOM
[OJICBEYMBAHUS (110 YMOJIYAHUIO — KPACHBIN).

[Tpu ynaneHun mgr000ro mnapameTpu4yeckoro oobekTa OyOyT aBTOMATUYECKU
yAaJ€Hbl ACCOLIMUPOBAHHBIE C HUM O0BEKTHI 0OPMIICHUS.

I'noccapuu

K/ — kxoncmpykxmopckasa ookymenmayus - TpaUUECKUE€ H TEKCTOBBIE
JTIOKYMEHTBI, KOTOpPBIE, B COBOKYITHOCTH WJIH B OTJEIBHOCTH, OMPEALIAIOT COCTaB U
YCTPOMCTBO W3JEIUS U COAEpKAT HEOOXOAUMBIE JaHHbIE ISl €ro pa3padOoTKH,
U3TOTOBJIEHUS, KOHTPOJIS, SKCIUTyaTalli, PEMOHTA U YTUJIU3al1U.

T]] — mexHonocuyeckas OOKYMeHmMayus - COBOKYIHOCTh TpadUyecKux Hu
TEKCTOBBIX TEXHMYECKHUX JOKYMEHTOB, KOTOPBIE OTAEIBHO WA B KOMILIEKCE
ONPENEIISAIOT MPOLECC U3TOTOBIEHUS U3AEINI TPOMBIIIJIEHHOTO MPOU3BOJICTBA.

CAIIP —  cucmema  a8mMoOMaAmMusUpPOBAHHO20  NPOEKMUPOBAHUS -
aBTOMATU3UPOBAHHASA CHUCTEMa, peanusyionias HWHOOPMAIMOHHYIO TEXHOJIOTHIO
BBITIOJIHEHUS (DYHKIMI MPOEKTUPOBAHUS, MPEICTaBIseT COOOM OpraHu3alMoOHHO-
TEXHUYECKYI0 CHUCTEMY, MpEeAHa3HAYEHHYIO0 [UIsi aBTOMAaTW3allMd  Ipolecca
MPOEKTUPOBAHMS, COCTOAIIYI0O U3 TEpCOHAla U KOMIUIEKCAa TEXHHYECKUX,
MPOTPAMMHBIX U JPYTUX CPEACTB aBTOMATU3AIMU €r0 JEATCIIbHOCTH.

ACTIII] — asmomamu3upo8anHas cucmema MexHON02UUeCKOU HOO020MOBKU
npouzeo0cmea -  COBOKYITHOCTb  TEXHUYECKMX  CPEACTB W METOJOB
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS U PEATU3AIMNKU TEXHOJIOTUYECKOW CUCTEMBI,
00€eCreunBaIIMX BO3MOXHOCTh TPOW3BOJICTBA U3JIETIUN C 3aJaHHBIM ypPOBHEM
KauecTBa M B 3aJaHHBIX KOJMYECTBAX C HAMMEHBIIMMHU 3aTpaTaMu pPECYpPCOB B
KOHKPETHBIX YCJIOBHUSAX MPOU3BOJICTBA.

B/l — 6a3a daunvix - npeAcTaBlieHHAs B OObEKTUBHOM (OpME COBOKYIHOCTb
CaMOCTOSITEIIbHBIX MAaTepUaioB, CUCTEMATU3UPOBAHHBIX TaAKUM 00pa3oM, YTOOBI ITH
MaTepHuabl MOTJIU OBITh HAlJIEHBI U 00padOTaHbI C TOMOIIEI0 DBM.

CVB][ — cucmema ynpasnenus: 6azamu 0aHHbIX - COBOKYITHOCTH MPOTPAMMHBIX
U JIMHTBUCTUYECKUX  CPEICTB  OOIIEro WM  CHEHUAJbHOrO  Ha3HA4YCHWS,
00ecreynBaoIMX yIpPaBIeHUE CO3JaHUEM U UCTIOJIb30BaHUEM 0a3 JaHHBIX.

Bocxoosuyee npoexmuposanue — 3TO TPOECKTUPOBAHME, TPU KOTOPOM
BBITIOJTHEHUE TMPOLETYp HUZKUX YPOBHEH MPEIIISCTBYET BBIMOJIHEHUIO MPOCKTHBIX
POIIEAYP, OTHOCSIIUXCS K 00Jiee BRICOKUM HEPAPXUUYECKUM YPOBHSM (T.€. — CHU3Y
BBepXx). Hucxoosawee npoexmuposanue — 3TO TPOEKTUPOBAHUE CBEPXY BHU3



(nomaroBas JeTanu3anus), " XapaKTEepU3yeTcs IIPOTUBOMOJIOKHON
ITOCJIEA0BATEIBbHOCTHIO BBIIIOJIHEHUS ITPOLEAYD.

l'eomempuueckoe sA0po - CIAYXKUT JUId TOYHOTO MAaTEMATHYECKOTO
MIPEACTABICHUS TPEXMEPHOU (DOPMBI U3AETUS U YIPABICHHS MOJIENBIO.

4, 3D- moaenupoBaHue COOPOYHBIX MPOLECCOB UX U AHAJIU3

®duznyeckoi Mozenpl0 Tpoiiecca (popMUpPOBaHUS TMOKa3zaTeass TOYHOCTH
MaIllMHbl KakK pa3Mepa MEXAy €€ HCIOJHUTEIbHBIMA TOBEPXHOCTSIMU SIBISETCS
pasmepHas uenb. CormacHo PJI 50-635-87 «llemu pa3mepHble» MOJ pa3MepHON
LEMbI0 TIOHUMAKOT 3aMKHYTBII KOHTYp pAacIOJIO)KEHHBIX Jpyr 3a JPyroMm
HE3aBUCUMBIX pa3MEpOB, YYACTBYIOIIMX B PEHICHUH 3aJadd IO OOECIeYEHUIO
3aIaHHOTO ITOKA3aTeNsl TOYHOCTH MAIIUHBI.

W3 ompeneneHus pa3MEepHON LENU CIENYET, YTO pasMEPHYIO Lienb o0pa3yeT
3aMKHYTBI KOHTYp HE JIOOBIX pa3MepoB, a TOJBKO TEX pPa3MEpoB, KOTOpHIE
HETIOCPEACTBEHHO YYacTBYIOT B peIIeHMM 3anaud. Hanmpumep, ecnu mocraBieHa
3a7laya 00ecHeunuTh 3a30p MEXAYy 3y0daTbiM KOJIECOM U TOPLIOM MPOCTABOYHOIO
KOJbI[Aa, TO TOJBKO pa3Mephl, HaHECEHHbIe Ha dYepTex (puc. 13), ydacTBYIOT B
o0OecrieueHUH HEOOXOIMMOro 3a30pa M HUKaKue JApyrue pasMmepbl (Hampumep,
[IMPUHA KOPITYCHOM JI€TalN).
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Puc. 13. Pa3smepHas 1ienb Ha OnpeeeHNH 3a30pa MEXKIy 3y0UaThiM KOJIECOM
Y TOPIIOM NPOCTABOYHOIO KOJIbI[A

Pasmepnple 1enmu mpuHATO 0003HAYATh MPOMUCHBIMU OYKBaMU PYCCKOTO
andasura (A, b, ...), ecnu oHu 00pa3oBaHbl JUHEHHBIMH pa3MeEpaMH, U CTPOYHBIMU

GYKBAMH TPedecKoro andaBhTa, ecii MX COCTABIANT yriossie pasvepst (2, 7)
(kpome Gyxs #1016 4 @),

PaszMmepsl, 0Opasyroliie pa3sMepHYI0 Lelb, HAa3bIBAIOT 3BEHbIMU DPa3MEpPHOM
IEnH.

Ha cxemax pasMepHBIX Lielell 3BeHbs YCIOBHO O00O03HAUYAIOTCA: JIMHEHBIE

pasMEpbl — ABYCTOPOHHUMHU CTPCIIKaAMM, YTJIOBBIC PasMCpbl — OJHOCTOPOHHHUMU
CTpCJIKaMu C HaIlpaBJICHHUEM OCTPHA K 0aze. I[JIH 0003HaUCHHS 3BCHLEB pasMEPHBIX




IeTrel UCTIOMB3YIOT T€ e OyKBBI, YTO U JIsl 0003HAUYCHHSI CAMUX Pa3MEpPHBIX IIeTIeH,
C 100aBJIEHUEM COOTBETCTBYIOIIUX UHEKCOB.

B mo6oit pasmepHOW I1eNM OJHO U3 3BEHBEB SIBISICTCS 3aMBIKAIOIIUM, BCE
OCTAJIbHBIE — COCTABJISIFOLIUE 3BEHbSI.

3aMBIKAIOIIMM Ha3bIBAIOT 3BEHO Pa3MEPHOM IEMNHU, SIBISIOMICECS HCXOIHBIM
IIPY MOCTAHOBKE 314X WJIU TIOJyYarolleecs MOCIeAHUM B PEe3yJIbTaTe €€ PEIICHHUS.

B 3ambIkaronieM 3BEHE 3aKIIOYEH CMBICH pelIaeMoi 3ajauv He3aBHUCHUMO OT
TOTO, SBJISIETCS 3aja4a NpsAMou win oOpaTHOM. 3ajaya - 00eCleunTh 3a30p MEXKIY
3y04aThIM KOJIECOM M TOPIOM KoJblia (cMm. puc. 14). [ToatoMmy 3a30p B 3TOH 3amaye
OyJIeT SBISATHCA 3aMBIKAIOIIMM 3B€HOM, MMOCKOJIbKY UMEHHO OH HAaC MHTEPECYET.

B mporiecce npoexktupoBaHusi, Mpu pa3zpabOTKe TEXHOJOTHYECKOTO Mpolecca
M3TOTOBJIICHUS MEXaHU3Ma BCE JCHCTBUS MO 00ECIEYEHUIO 3a30pa OyIyT UCXOIUTh OT
ero 3ajaHHoro 3HaueHus. OIHAKO CBOMCTBA 3a30pa, KaK 3aMBIKAIOIIETO 3BEHA,
COXpAHSIIOTCS U TOTJIa, KOrjJa OH OyJeT MOJY4YeH IMOCIEIHUM B pa3MEpPHOU LIeTH B
pe3yibTare COOPKU MEXaHU3Ma.

B 0003HaueHnNn 3aMBbIKaIOIIEe 3BEHO OTJIMYAETCS OT COCTABJISIFOUIUX MHAEKCOM

«O».

CoCTaBISIOMKM 3BEHOM Ha3bIBAIOT 3BEHO PAa3MEPHOU HenH, (PYHKIIMOHAIBHO
CBSA3aHHOE C 3aMBIKAIOLUM 3BEHOM.

O0o03HayaeTcst COCTaBIIAIONIEe 3BEHO TOM ke OyKBOM, YTO M caMa pa3MepHas
LElb, C UHIAEKCOM, COOTBETCTBYIOLIUM IOPSIKOBOMY HOMEPY COCTABIIAIOIIETO 3BEHA.

C TOUYKM 3peHus BIMSHUS Ha 3HAYCHHME 3aMBIKAIOLIErO 3BEHA COCTABJISIOLINE
3BEHbS MOJPA3JEIAIOTCS HA YBEIMYMBAIOIIME M YMEHBIIAIOIIKE. Y BEJIMYMBAOLINM
HA3bIBAIOT COCTABJISIIOLIEE 3BEHO pPa3MEPHOM LEMH, C YBEIMYEHHUEM KOTOPOIO
3aMBbIKaoIIee 3BEHO yBeNIU4YMBaeTcs (3BeHO A, puc.14). YMeHbIIAIOMIUM HA3bIBAOT
COCTABJISIFOLIEE 3BEHO PA3MEPHOM IIE€MH, C YBEIMYEHHEM KOTOPOIO 3aMBIKAOIIEe
3BEHO YMCHbIAeTCs (3BeHbs A U Az puc. 14).

OO003Ha4alOT yBEJIMYMBAIOIIEE 3BEHO CTPEJIKOW Haja OyKBOW HampaBlIEHHON
BIPABO, YMEHBIIAIOIIEE 3BEHO — CTPEIIKOM, HAITPABIEHHOMW BJIEBO.

B 3aBucuMocTM OT XapakTepa pellaeMbIX 3a7ad pa3MEpHbIe IeNu
MO/APA3IEISAIOT HA KOHCTPYKTOPCKHUE, TEXHOJIOTMYECKUE, U3MEPUTENbHBIE.

KOHCTpYKTOpPCKOW Ha3bIBAIOT Pa3MEPHYIO LIEIb, ONPEACISIIONIYI0 PACCTOSIHUE
WJIA OTHOCUTEIIBHBIM MOBOPOT IMOBEPXHOCTEM WM OCEM MOBEPXHOCTEN B W3ICINU
(puc. 14). TexHONOTMYECKON HA3BIBAIOT PAa3MEPHYIO IICMb, OOECICYMBAOIIYIO
TpeOyeMoe pacCTOSHHUE WM OTHOCUTENBHBIN MOBOPOT MOBEPXHOCTEH H3IENHs B
IIPOLIECCE €r0 M3rOTOBJIEHUS. TEXHOJOrMYECKHME pPa3MEpHbIE LENH BO3HUKAIOT B
npouecce cOOpKH MalIMHbl U €€ COOPOYHBIX €IMHHUIl U B IMPOILIECCE U3TOTOBJICHUS
neraneil. TexHomormueckue pasMepHbIE LEMU MOTYT OTOOpa)kaTh CBA3M MEXKIY
ornepauusaMu (Mepexo/laMu) TEXHOJIOTMYECKOro Mpolecca Mpu MOJYyYeHUH TOro WU
WHOTO pa3mepa, oOpa3oBaHuE pa3Mepa MPU BBHIMOJHEHUH oreparuu (mepexo/ia) uin
pOJIb OTIEIBHBIX 3TANOB OMNEpPALMM B OOECIEUYEHWHU TOYHOCTH BBIIAEPKUBAEMOTO
pasMepa. M3mepurenbHON HA3bIBalOT Pa3sMEPHYIO LIEIb KOTOPAsl UCIOJb3YETCs IPU
IIPOCTAHOBKE Pa3MEpOB.

3BEHbSAMH pa3MEpPHBIX IIenell MOryT ObITh JIMOO JIMHEWHbIE, JIUOO YIIIOBHIE
pa3Mmepbl. B 3aBUCMMOCTH OT 3TOr0 pa3sMEPHYIO LEIMb HAa3bIBAIOT COOTBETCTBEHHO




100 JUHEHHOH, MO0 YIIIOBOM. 3BeHbs pa3MEPHOI IIEMH MOTYT OBITh PACHOJIOKEHBI
B OJHOM WIA HECKOJbKHX MapauleJIbHbIX IUIOCKOCTSX W B HeNapajleNIbHbIX
IJIOCKOCTAX. B mepBoM cirydae pasMepHyrO LElb HA3bIBAIOT IUIOCKOM, BO BTOPOM —
IIPOCTPAHCTBEHHOM.

[TocTaHoBKa 3aauu M BBISBIEHUE pa3MepHOil nenu. Haubosee ciiokHbIM B
UCIIOJIb30BaHUM TEOPUU PA3MEPHBIX LENEH Ha MPAKTUKE SIBISETCS BBISBICHHE
pa3MepHO#l 1IeNM B COOTBETCTBUM C IOCTaBJICHHOW 3amaycii. BoisBienue mo0Ooi
pa3MEpPHON 1IENU HAYMHAETCS C HAXOKCHHUS €€ 3aMbIKAIOIIETO 3BEHA.

3aMbIKaOIIee 3BEHO Pa3MEPHOM LEeNM HaXOAT UCXOAs W3  3aJayu,
BO3HUKAIOLIEH MPU KOHCTPYUPOBAHUU HU3IENHS, €0 U3TOTOBJIICHUH WA U3MEPEHHH.
[TosToMy BHauane AO0KHA OBITH MOCTaBJIEHA U YETKO chopmylupoBaHa 3ajiaya,
pelieHrue KOTOpOMl HEeoOXOIMMO il OOECHEYeHHUs] COOTBETCTBHS KOHCTPYKIIMH
U3JIENUs €T0 CIIYKEOHOMY Ha3HauY€HHIO, 00ecreueHus TpedyeMol TOYHOCTH U3ENIHS
IIPU U3FOTOBJIEHUU WIIM OLEHKE €r0 TOYHOCTU MTPU U3MEPEHUU.

[Ipy KOHCTPpYMpPOBAaHMM WU3JEAUSA TEPEeXoa OT (POPMYIUPOBKH 3aJayd K
HaXO0JICHUIO 3aMBIKAIOIIET0 3BEHA 3aKJIOYAETCS B BBIIBJICHUU TAKOTO JIMHEWHOTO
WM YIJIOBOTO pasMepa, OT 3HAYEHHUS KOTOPOTO IOJHOCTBE) 3aBUCUT PEIICHHE
IIOCTaBJIICHHOW 3amauyu. [lpr HM3roTOBIEHMM WU3AENHsS 3aMBIKAIOIIMM  3BEHOM
pa3MepHOM 1IenH SIBISETCS pa3Mep, TOYHOCTh KOTOPOIo JOJKHA ObITh oOecrieueHa
TEXHOJIOTUYECKUM IporieccoM. IIpu HM3MEpEeHUHM 3aMBIKAIOIIUM 3BEHOM SBIISIETCS
U3MEpEeHHbIN pa3Mmep. Kaxnas pazmepHas Lienp JaeT peuieHue TOJIBKO OJHOM 3a7a4n
Y MOKET UMETh OJHO 3aMBbIKAIOIIEE 3BEHO.

Jlomyck 3aMbIKaIOIIEro 3B€Ha yCTaHaBIMBAIOT CIIEIYIOIIUM 00pa3oM:

- B KOHCTPYKTOPCKHMX Pa3MEpPHBIX LIETSAX MUCXOS U3 CIy>KeOHOro Ha3Ha4YeHHUs
U3JIETUS WIH €T0 YacTu;

- B TEXHOJIOTMYECKUX Pa3MEpPHBIX LEMsIX B COOTBETCTBUU C JOMYCKOM Ha
pacCTOSIHME WM OTHOCHUTEJIbHBIM TMOBOPOT IMOBEPXHOCTEN neTanu (MX oceil) Wiu
JeTanei u3aenusi, KOTOpble HEOOXOAMMO TOJYYUTh B PE3YJIbTaTE OCYILIECTBICHHS
TE€XHOJIOTUYECKOT0O MPOLIecca U3TOTOBICHUS AETAN WK COOPKHU U3IEITHS;

- B H3MEPUTENIbHBIX PAa3MEPHBIX LEMSIX HMCXOAS M3 TpeOyemMoill TOYHOCTH
M3MEPEHUS.

BbeIsIBUB  3aMbIKarollee 3BEHO, MOYKHO NPUCTYIIUTh K  HaXOXKICHUIO
COCTABJSIIOIIMX  3BEHbEB  pasMepHod  menu. COCTABISIIOUIMMU  3BEHBSMU
KOHCTPYKTOPCKHX pa3MEpPHBIX LENeil MOTYT ObITh:

- paccTosiHUs (OTHOCHUTENIbHBIE TTOBOPOTHI) MEXK1Y MOBEPXHOCTAMU (UX OCSMH)
aeTanei, 00pa3yoUMMH 3aMbIKaloIIee 3B€HO, 1 OCHOBHBIMU 0a3aMH 3THX JI€TaJIeH;

- paccTossHUA  (OTHOCUTENBHBIE IOBOPOTHI) MEXAY IOBEPXHOCTSIMU
BCIIOMOTaTENbHBIX UM OCHOBHBIX 0a3 jAeraseil, HEeMOCPEICTBEHHO YYacTBYIOLIUMX B
pELIEHNHN TTOCTABICHHOM 3aJa4i CBOUMH Pa3MEpaMH.

PyKkoBOACTBYSICh STUM MOJIOKEHUEM, MJIsi HAXOXKICHUS pPa3MEpPHOM Ienu
cleAyeT UATH OT MOBEPXHOCTEM jaeTayeil (ux ocei), o0pa3yrolMX 3aMbIKaoIIee
3BE€HO, K OCHOBHBIM 0a3zaM 3THX JETajieil, OT HUX — K OCHOBHBIM 0Oa3zam Jerajei,
0a3upylolMX MepBble JeTaldd, BIUIOTh J0 O0pa3oBaHUs 3aMKHYTOTO KOHTYpA.
HecoBnanenus (3a30pbl, HECOOCHOCTH) OCHOBHBIX M BCIOMOraTelbHBIX 0a3
COEIMHSIEMBIX JI€TaJIel, €CJIN OHU BO3MOKHBI, YUUTBIBAOTCS OTAEIbHBIMU 3BEHBSMH.



Taxum 00pa3om, 1eTanb MOXKET y4acTBOBaTh B pa3MEPHOM LIEMU JIHILb OJHUM CBOUM
pa3smMepoM.

BbIsiBIIeHHE TEXHOJOTMYECKUX pPa3MEpHBIX Iened, OToOpaXaroluuX CBA3b
omnepanui Ipyu NOJyYEHUH pa3Mepa IEeTAId, PEKOMEHAYETCsl HAaUMHATh C ITOCIEAHEN
omepanuy, Ha KOTOPOM IIOJydaeTcsl BblIEpKUBaeMbI pasmep. [Ipm stom moryt
UMETh MECTO JIBA BAPUAHTA:

a) 3aja4a oOecreueHrs TOYHOCTH pa3Mepa pellaeTcsl B Mpejenax MmociaeaHe
omepauuud (B TeX Ciyyasx, KOTJa B KauecTBE OJHOW M3 TEXHOJIOTMYECKuX 0a3
UCIIOJIb3YETCS MOBEPXHOCTh, OT KOTOPOM 3ajaH pasmep). B 3ToM citydae TOYHOCTH
BBIJICP)KMBAEMOT0  pa3Mepa  JIOCTUTaeTcss € IOMOLIBIO  pa3sMEpHOM  Lenu
TEXHOJIOTUYECKOU CUCTEMBI, UCIIOJIB3YEMOM Ha 3TOM ONEpALNH;

0) BbIICp)KUBAEMbIA pa3Mep OyJeT SBIATHCS 3aMBIKAIOIIUM  3BEHOM
TPEX3BCHHOM pPAa3MEPHOM IEMU, B KOTOPOW OJHUM M3 COCTABJSIONIMX 3BEHHEB
ABJISIETCSL  paccTOsiHUE (TIOBOPOT) MEXKIAY KOHEUHBIM IIOJIO)KEHHEM PEKYILEro
MHCTPYMEHTA U TEXHOJIOTMYECKOW 0a30i JeTanu, a JPYruM COCTABIISIIOIIMM 3BEHOM
— pa3Mep, NOJIYYEHHBIN Ha OJHON U3 MPEAIIECTBYIOMMX ONEPALIA.

PaccmarpuBas mnocnegHuM Kak 3aMBIKAIOIIEEe 3BEHO Pa3sMEPHOM LIENH,
BO3ZHMKAIOIIEH HA MPEIIIECTBYIOIIEH Onepanuy, MOTYT UMETh MECTO JTUOO BapHaHT
a), 1m0o BapuaHT 0). Pa3BuTHe pa3MepHBIX CBs3ed 3aBeplIaeTcs onepanueil, Ha
KOTOpPOM pa3Mep IOJIydaeTcsl KaK 3aMbIKalOLIee 3BEHO pa3sMEPHOM  LENu
TEXHOJIOTUYECKON CUCTEMBI.

MeTronuka TIOCTPOEHHsI IUIOCKOM pPa3MEpHOM LEnu C IapauleIbHbIMU
3BEeHbsIMU. [[paBUIBHO MOCTPOEHHBIN 3aMKHYTBIA KOHTYP JOJIKEH COJEPKATH TOIBKO
TaKWe pa3Mepbl, BEJIMYMHA M TOYHOCTh KOTOPBIX BIUAIOT Ha (QOpPMUpPYEMbIH B
poLecce MPOEKTUPOBAHMS, M3TOTOBJIEHUS WM M3MEPEHHs I10Ka3aTelb TOYHOCTH
MalluHbl (COOPOYHON €IMHMIIBI). B 9TOM M TOJILKO B 3TOM Clly4ae OH IO3BOJISIET
MOJIYYUTh MPABUIIbHBIE OTBETHI HA J]BA MHTEPECYIOIINX BOIPOCa:

1) kakume perasm (cOOpPOUYHBIE €IMWHHUIIBI) YYacTBYIOT B (OpMUpOBaHUU
paccMaTpuBaEMOro MOKa3aTelsi TOUHOCTH MAILIUHbBI?,

2) KaKUM UJIM KaKUMH CBOMMU pa3MepamMu OHU 3TO JIeNar0T?

JIroOble OMMOKKM B MOCTPOCHUHU Pa3MEPHON Ienu JeNaloT MOJAENb Ipoliecca
HEKOPPEKTHOM, KOHCTPYKTOPCKME W TEXHOJOTMYECKHE PEUICHUs, NPHUHATHIE Ha
OCHOBE aHallM3a TaKOW MOJIEIM, CHIDKAIOT KayeCTBO MAIIMHBI JTUOO JAENalT ee
B0OOIIe HepaboTocmocoOHOM. McnpaBneHne Takoro pojaa OmuOoK Mo pe3yibTaTaM
KOHTPOJISI YK€ HW3TOTOBJICHHBIX MAIIUH HPUBOAUT K OOJBIIMM JOMOJTHUTEIHHBIM
3aTpaTtaM, 3HAYUTEIIBHOMY YUIMHEHHMIO [POLECCa TEXHUYECKOM MOArOTOBKH
IIPOU3BO/ICTBA HOBOW MAILIMHBI.

[TocTpoeHue pasMepHOW LENM HAYMHAKOT C BBISBICHUS HMCXOJIHOIO 3BEHA.
HcxonHbIM  3BEHOM  Ha3bIBAIOT pa3Mep, cojaepKaumiics B (GopMylIHpOBKe
NOCTABJICHHON 3anauyu. McxXxoaHoe 3BEHO MOMKET CcoAepkKaThbCsi B (POPMYIHUPOBKE
3a/1ayy B SIBHOW WJIM HESIBHOU (hopMme.

Hanpumep, a1 TOKQpHOTO CTaHKA B TEXHUYECKUX YCIOBUSX CTABUTCS 3ajaya:
"OOGecneunTh COBNAJEHUE OCEH KOHYCHBIX OTBEPCTHM IIMUHJES W MUHOIM 3aHEN

0abku. Jlomyckaemasi HECOOCHOCTh He Ooisiee ... MM". 31eCh HMCXOJHOE 3BEHO




IIPUCYTCTBYET B SIBHOM BHJI€, TaK KAaK HECOOCHOCTb €CTh Ha 4YTO HHOE, Kak
PACCTOSIHUE MEXKy 3TUMH OCSMHU.

K coxasieHnto, B KOHCTPYKTOPCKOM JTOKYMEHTAaUU HEPEIKO (HOPMYJIUPYIOTCS
3a/layd, B KOTOPBIX B SBHOM (opMe HHKakuxX pa3MepoB HeT. Takue 3amgauu
MPEACTABISIIOT  JUIl  TEXHOJIOra  HaumOOJbIIyI0  TpyAHOCTh,  Hampumep,
chpopMynupoBaHo TexHuueckoe ycioBue: "lllectepHs pomkHa cBoOOIHO 0€3
3aelaHui BpamaTbCsi Ha OCH'. be3 pa3MepHOro MpEICTaBICHUS TEXHOJIOI HE B
COCTOSHMM PEIINTHh ATy 3aJady IpPU H3TOTOBICHUM MalIMHBL. B 3TOM ciydae
TEXHOJIOT BBIHYXKJEH aHAIM3UPOBATh (PU3NYECKUN CMBICH 33aJa4d U BBIABIATH pa3-
MEPHBIE CBSI3U MEXKAY AETAISIMU KOHCTPYKLUHU, KOTOPbIE HY>)KHO cpopmMupoBats. s
pEelIeHUs] pacCMaTpUBAEMO 3a1a4u HEOOX0UMO c(hOpMHUPOBATH B KOHCTPYKIIMU JBa
paszMepa: 3a30p Ay MeXAy OTBEPCTHEM LIECTEPHU U OCBIO U OCEBOU 3a30p by Mexny
TOpLIAMH IIECTEPHU M MpocTaBoyHOro koisbua (puc. 14). OOGa st 3a30pa B
KOHCTPYKTOPCKOM 4YepTeXe OObIYHO JaKe HE H300pakeHbl M MOTYT OBbITh
MIPE/ICTABICHBl TOJBKO MBICIEHHO, HO OHHM B peajlbHOW MallMHE 00s3aTeIbHO
JNOJDKHBI ObITh. MUHUManbHasi M MaKCUMajbHas MX BEJIWYMHA OO0YCIABIMBAETCS
MHOTMMH NpuyuHaMu. Hampumep, MOXKHO cKa3aThb, YTO MHUHUMAIBHBIN 3a30p Ag
3aBUCUT OT PA3HOCTU JIMHEHHOH TEIIOBOM Aedopmalui MaTepUalIOB IIECTEPHU H
oCH, K0JIeOaHUI TEIIOBOTO pexuma paboThl KOHCTPYKLUHU, IPUMEHAEMON CMa3Ku U

Y

Puc. 14. Pa3mepHsble 11enu, o0ecrneynBaroiiie BpaieHue MeCcTepHu Ha OCH

MakcumanbHasi BenudnMHa Ao CKOpee BCero OyIeT OrpaHW4YuBaThCS JIO-
MyCTUMBIM paJlajbHbIM OMEHHEM 3y0uaToro BEHIAa IIECTePHHU, TaK KakK SICHO, YTO C
yBenudeHueM Ay 3To OneHue Takxke pacteT. K coxkaneHuro, KOHCTPYKTOP CETOHS He
BCEr/la  pacmojiara€T  HAJeKHBIMHU  MCXOJHBIMM  JIAHHBIMHM,  METOJMKaMHU,



3aBUCUMOCTSIMU M YPaBHEHUSIMU JJIT 0OOCHOBAHUS JIOMyCKAEMbIX BEJIMYUH THTA A,
b, 1 npyrux nomoOHbIX.

BblsiBlIEHHE TEPBOrO COCTaBIAIONIErO 3BeHa. McxoaHoe 3BEHO Bcerjaa Io
(GU3NMYECKOMY CMBICITY TPEACTABIsET COOOW IOKa3aTelh TOYHOCTH MAIIMHBI
(cOOpOYHOM €NMHUIIBI), T.€. PACCTOSIHUE (OTHOCUTEIBHBINA MTOBOPOT) MEXY MOBEPX-
HOCTSIMU €€ pa3jIMyYHbIX AeTaneld. [Ipuctymnas K BbISIBICHUIO COCTABIISIIONIUX 3BEHHEB
3aMKHYTOTO KOHTypa pa3MepoB, MOKHO HAayMHATh U3 JIIOOOr0 KOHIA HCXOJHOTO
3BEHA, TAK KaK B JIIOOOM CIyyae Mbl OKaKEMCsl Ha MOBEPXHOCTU OJHOW W3 JIeTajei,
MEXIy KOTOPhIMU 337]aHO MCXO0JIHOE 3BeHO. Hampumep, Ha puc. 14 npu noctpoeHuu
nenu b HauMHaeM c J€BOro KOHIIA UCXOJHOTO 3BeHA b, T.€. ¢ TOPIIEBOI MIOCKOCTH
IeCTepHHU 4.

[IpaBuno 1. IlepBoe cocTaBistoliee 3BEHO pa3MEPHON LIENMU MPECTaBISET
co00ii pa3Mep JeTalId, OMUCHIBAIOIINYI B HAIIPABICHUH WCXOJAHOTO 3BEHA MOJIOKEHUE
MOBEPXHOCTU (WJIM €€ DJIEMEHTAa), COOTBETCTBYIOIIMN KOHIy MCXOJHOIO 3BEHA,
OTHOCHUTEIBHO OCHOBHOU 0a3bl 3TOU JIETaJIN.

Takum 00pa3oM, NOCTPOEHUE TMEPBOrO COCTABIISIIOLIETO 3BEHA TpeoOyeT
BBISIBJICHUSI OCHOBHOM 0a3bl JI€Taii B KOOPJWHATHOM HAIPaBJICHUH HCXOJHOTO
3BeHa. B paccmarpuBaeMoM mpuMepe OCHOBHOW 0a30il IIECTEpHU B HAIPABICHUHU
pasmepa b, (BHosb oOcH) SBISIETCS TOpEIl CTYIHUIIBI, CJIEJA0BATEIBHO, MEPBHIM
COCTABJISIIOLIMX 3BEHOM pa3MEpHO 1ienu OyieT pazMep 1ectepHu b.

BhIsIBI€HHE BTOPOTO COCTABJIAIOUIErO 3BEHA.

[IpaBuno 2. Brtopoe cocTaBistoliee 3BEHO MPECTaBIsieT co00il pasmep,
OTHCHIBAIOIINI B HATIPABJICHUH UCXOHOTO 3BEHA MEPEX0]I C OCHOBHOM 0a3bl EPBOI
JIETaJIM Ha COOTBETCTBYIOIIYIO BCIOMOTATENbHYIO 0a3y CIeAYIOIIeH 1eTau.

CornacHo Teopuu 0a3MpOBaHUS TAKOW TMEPEXOJ] OCYIIECTBISETCS Pa3MepoM
YCTaHOBKH, HOMUHAJIBHOE 3HaUYE€HHE KOTOPOIo Yallle BCEro paBHO HYJIIO, HO HE paBHa

HYJII0 €ro MOTPEIHOCTh - MOIPEIIHOCTh YCTAHOBKH ® . C rtoukn 3peHus
(opMHpOBaHKS MOTPEIIHOCTH TMOKa3aTeNsl TOYHOCTH MAallUHBI (MCXOAHOTO 3BEHA),
BKJIFOUEHHE TAKOT'0 pa3Mepa B pa3MEPHYIO LIENb ONPAaBIAHO.

B npumepe na puc. 14 BrOopoe 3BeHO b, ommceiBaeT mepexon ¢ Topia
mectepHu (OCHOBHas 0asza MepBOMl JeTanu) Ha TOpell BTYJIKHU 2 (COOTBETCTBYIOIIAS
BCIIOMOraresbHas 6a3a). OTOT pa3Mep Ha CXeMe MOKa3aH YCIOBHO.

BbIsIBJIEHHE TPETHErO COCTABISAIONIErO 3B€HA. 3a/1a4a 3TOrO 1ara - ONpeieaInuTh
B KOHCTPYKLUMH B HAIpaBJICHHH HCXOIAHOTO 3BEHA IOJOKEHHWE BCIOMOIaTEIbHON
0a3pl, KOTOpasi COOTBETCTBYET KOHIly MpEAbIAYIIEro 3BeHa pa3MepHoW 1enu. B
npuMmepe Ha puc. 14 peub uaeT o mpaBoM Topue BTYJIKkH 2. OUYEBUAHO, YTO
MOJIO)KEHUE ITOW MOBEPXHOCTU B KOHCTPYKIIMHU TOCJI€ YCTAHOBKH TyJa HECYIEH ee
JETall TOJIHOCTBIO ONPEIEISeTCS BHYTPUIACTAIbHBIM PA3MEPOM OTHOCHUTEIBHO
OCHOBHOHM 0a3pl. TakuM 00pa3zoM, JJIsi MOCTPOCHUSI TPETHETr0 3BE€HAa HEOOXOJAMMO
BBISIBUTh OCHOBHYIO 0a3y BTOpOMl JeTaqu B HalpaBiICHUM MCXOAHOro 3BeHa. B
npUMepe OCHOBHOM 0a30M BTYJIKH 2 CIY>KUT KOJbIEBas IUIOCKOCTH ee OypTa,
CJIEIOBATEIbHO, TPEThE 3BEHO b3 - pasmep MexIy JABYMsl TOpPLUAMH BTYJIKH 2,
CIIy>KallldMU €€ OCHOBHOW U BCIIOMOTaTeIbHOU Oa3zamu.




[IpaBuno 3. TpeTrhe cOCTaBIAIONIEE 3BEHO MIPEACTABIISIET COOOM pa3mMep BTOPO
J€Tald B HANpaBJIEHWH MCXOAHOTO 3BEHA MEXKIYy €€ OCHOBHOM 0a3oi H
BCIIOMOTATENIbHON 023011, BRISIBICHHOW TIPH MOCTPOCHHUH MPEBITYIIETO 3BECHA.

OOpamaer Ha ce0s BHUMaHUE NMPUHIUIIHAIBHAS OOIIHOCTH C TOYKH 3PCHUS
(pU3UYECKOTO CMBIC/Ia TIEPBOTO U TPETHETO 3BEHBEB: BHYTPUICTANIBHBIE pa3Mephl,
OMKCHIBAIONIME TIOJIO)KEHUE OTHOCUTEIBbHO OCHOBHOW 0a3bl JIeTaldu JApYrux
MOBEPXHOCTEH, BHIMOIHSIONIUX POJIb BCIOMOTATEIbHOM 0a3bl, WIIM OTPaHUYMBAIOIINX
MCXOJIHOE 3BEHO.

BeisiBiieHue coctaBisonux 3BeHbeB 4 —(i-1) Crenyroliye 3BeHbsI pa3MEpHOit
LENHA BBIABJISAIOTCS HAa OCHOBE MPaBWI 2 W 3 W ONUCHIBAIOT MOBTOPSIOLIMECS
IPOLIECCHl  YCTAHOBKH  KAXJOW  CIENYIOIIEW JeTaIM W BHYTPUACTAIBHOE
PACIIOJIOKEHUE YYaCTBYIOIIMX B 3THUX IMpolEeccax UX NoBepxHocTeil. KomamuecTBo
ATUX 3BEHBEB MOXKET OBITh JIO00€ M OMPEAENAEeTCS CI0XHOCThIO KOHCTPYKIIMH
MAaIlUHBI.

B pesynbraTe 9TON paboOThl JOCTUTAeTCs e€nie OAWH MPUHIMIUATIBLHO
OTJIMYAIOLIUICA OT MPEIbIAYIIMX IIar, MNpU BBIIBIEHUU KOTOPOTO ONpeessercs
HEKOTOpOE | -€ 3BEHO.

BeusiBiieHue | -Tro 3BeHa. DTO 3BEHO MPEICTABISET COOON BHYTpPHUICTATHHBIN
pasmep 0a30Boi AeTanu MaiuHbl (cOopounoi enunwmil.). [Tox Ga3oBoi geTanbio B
JAHHOM CJIy4ae MOHHMAIOT TaKyl0, KOTOpasl ONpPEAENIeT B3aUMHOE PACIOJIOKEHHE
Bcex Apyrux. OOBIYHO - 3TO KOpIycHas jaeranb. Hanpumep, B KOHCTPYKLIMU HA PHUC.
14 Ttakoii 6a30BOW JETalblO0 SABISETCA KOPIYC 3, KOTOPBIM pa3iMYHbIMH CBOUMH
BCIIOMOTaTebHBIMU 0a3aMM OIpeNessieT B3aMMHOE IOJOKEHUE BCEX OCTaIbHbIX,
NOTEHIIMAIBHO YYAaCTBYIOIIMX B PpELICHWH IIO0CTaBJIE€HHOM 3amauu. llpu s3TOM
OKa3bIBaeTCsl O€3pa3InyHbIM IOJOKEHUE caMoil 0a30BOM JeTanu, TaK KaK ero
M3MEHEHUS! HE CKa3bIBAIOTCS Ha B3aMMHOM pACIOJIOKEHUWU YCTAHOBJIEHHBIX Ha Hee
npyrux aertanei. Tak, monokeHue kopnyca 3 B MalllMHE HE OTPa)XaeTcs Ha 3a30pax
Ao umn by . [ToaTOMy 1pu AOCTUKEHMH BCIOMOTaTeIbHON 0a3bl 0a30BOM JeTanu Npu
MOCTPOEHUHU Pa3MEPHOM ILENH CTAaHOBUTCS OECMOJe3HbIM MpaBwiio 3, Oosee Toro,
dopmanibHOE CIEIOBAHWE €My HE TMO3BOJIUT 3aMKHYTh CTPOSIIUMNACA KOHTYP
pa3MepoB. B cBsI3u ¢ 3TUM CylIeCTBYET npaBuiio 4

[IpaBujo 4: i-e 3BeHO MpecTaBiIsieT CO00M BHYTPHACTAIBHBIN pa3Mep 0a30Boit
JeTali MEXAY JIByMSl €€ BCIIOMOTaTeIbHbIMU 0a3aMM, OPUEHTUPYIOIIUMHU JIBE pa3-
HBIE JIETaJy B HAIIPaBJICHUHU UCXOJHOTO 3BEHA.

B npumepe Ha puc. 14 takum 3BeHOM siBisieTcsi bs - pazMep Mexy TopLiamu
000BILIEK KOpIyca, CIy)KallMX BCIOMOTaTeIbHbIMU 0Oa3aMu UIsl BTYJIOK 2 U 6.
[TepByro Takyro BCriOMOrateibHyto0 0a3y HaxOJsIT B pe3yibTare BbisiBiieHus ( | -1)-ro
3BeHa. Ha puc. 14 takoe (i -1)-e 3BeHo - 310 b3. Bropyto Bcriomorarenbuyto 6a3y npu
HaJIMYUKA JOCTAaTOYHOI'O OMbITa TaKOM pabOThl HAXOAST OOBIYHO MPH BHU3YyaIbHOM
aHaju3e HucciaeAyeMol KOHCTpyKUuU. B ciywyae 3arpynHeHMl W i OPOBEPKU
pe3ynbTaTa BU3yaJIbHOIO MTOMCKA MOKHO NMPUMEHUTH IPUEM MOCTPOEHHUS pa3MepHO
Leny, HayMHasi C MPOTHUBOIIOJIOXKHOTO KOHIIA MCXOJHOrO 3BeHa. B »ToM ciyuae,
noJib3ysch mpaBwiamu 1, 2, 3, 00si3aTeabHO JTOCTUTAIOT BTOPOMl BCIOMOTATEIbHOU
0a3bl 0azoBoi neranu. Tak, B mpumepe Ha puc. 14 MOKHO HayaTh NOCTPOEHUE LIETIH
b u3 npaBoro xonma ncxogHoro 38eHa b, u Torga OyayT BbIABIEHBI 110 MpaBuiam 1, 2




u 3 3BeHbs by, bg, b7, B mocne aToro mosiBUTCS TOpEI mpaBoii OOOBIIIKK KOpITyca B
KaueCTBE BCIIOMOTraTeNIbHOU 0a3bl JIJ1sl BTYJIKH 6.

BhIsBICHNE OCTAIBHBIX 3B€HbEB (I + 1) -M. DTH 3BEHBS MOTYT OBITH BBISBIICHBI
IBYMs IyTsMU. [IepBbIi yK€ TOIBKO YTO OMMCAH - MMOCTPOCHHEM PAa3MEPHOU LEIH,
HAuMHas C MPOTHUBOMOJIOKHOTO KOHIIA MCXOAHOIO 3BeHA. BTOpol 3akirouaercss B
OpUMEHEHUU TeX ke mnpaBuil 3, 2 u 1, HO B OOpaTHOM HampaBJCHUH, T.€.
OCYUIECTBJISISL MEPEX0Jl CO BCIOMOTaTEeNbHBIX 0a3 MPEeaIIeCTBYIONIMX JeTalied Ha
OCHOBHBIE 0a3bl mocnenyronmx. Hanpumep, Ha puc. 14 pazmepom bg nepexoasT co
BCIIOMOTATENbHOM 0a3bl KOpHyca Ha OCHOBHYIO 0a3y BTyJku 6 (B TMpo-
TUBOIOJIOKHOCTh pasmepy by), pasmepom bg - co BcmomoraTenbHOM 0a3bl BTYJIKH 6
Ha OCHOBHYIO KOJIbIIa 5 (B POTUBOMOJIOKHOCTh pazmepy b,). Buyrpuneranbabie xe
pa3Mepsl BCerga ONpPEeAeISIIOTCS MO MpaBUily 3, U TOJBKO IOCIEIHEE 3BEHO M MO
npasuiry 1.

3aMbIKaHHE KOHTYpa. 3aMKHYTh KOHTYp pPa3MEpOB - 3HAYUT BEPHYThCA B
WCXOJHYIO TOYKy. HauaB W3 JI€BOro KOHIIAa MCXOJHOTO 3BE€HA, HYKHO B KOHIIE
MOCTPOCHUSI B HETO K€ BEPHYTHCS. [l 3TOTO mOCiae MOCTPOEHUS 3B€HA M HYXKHO
"mpouTH" MO MCXOAHOMY 3BEHY M OTHUM JEUCTBHEM LENb '3aMKHYTh'. lloaTomy
HMCXOJTHO€ 3BEHO B KOHIIE MOCTPOCHUS PAa3MEPHOM LENU HA3BIBAIOT 3aMBIKAIOIINM.
Tak KaK UCXOJHOE W 3aMBIKAIOIIEE 3BEHbS - ITO OJIMH U TOT K€ pa3Mep, B MPAKTHUKE,
a MHOT/Ia U B CIELHUAIBHON JINTEPATyPE UCIOJIB3YIOT TOJIBKO TEPMHH ''3aMBIKAIOIIEE
3BEHO", XOTSI 3TO YHPOIIEHHE CMA3bIBAE€T CMBICI U MOCIEA0BATEIbHOCT TOCTPOCHHUS
pa3MEPHOU LIEIH.

5. MPOEKTUPOBAHUE TEXHOJOI'MYECKUX MIMPOUECCOB
CBOPKH

Pa3paboTka TeXHONIOrMu COOPKM MAIIMHBI SIBISETCS COCTABHOM YacThbIO
TEXHOJIOTMYECKOW TOATOTOBKM €€ Mpou3BoAcTBa. llpouecc cOopku sBisgeTcs
3aKJIIOUMTENBHBIM JTAllOM M3TOTOBIIEHUS MAIIMHBI, B 3HAYUTENIBHON CTETNEeHU
ONPEIENSIOIUM €€ OCHOBHBIE IKCILTYyaTallMOHHbBIE KaYeCTBa.

[maBHBIMH TPUHIMIIAMA TPOEKTUPOBAHUS TEXHOJIOTHUECKOTO TpoIiecca
cOOpKkHM sIBIsieTCS OOECreYeHUe BBICOKOTO KadecTBa W3JENUH, JOCTH)KEHUE
HauOoJbIIed TMPOU3BOAUTEIBHOCTH U SKOHOMHYHOCTH IIpollecca Ha OCHOBE
BO3MOXXHO 0oJjiee IIMPOKOTO0 TMPUMEHEHHUS MEXaHM3alMd ¢ aBTOMAaTU3alUU
coopounbix pabor. TexHuWyeckuidi W OPTraHU3AIMOHHBIM YpPOBEHb COOpPKH B
3HAYUTENIbHON Mepe OmpelesieT HaJeXHOCTh U JIOJITOBEYHOCTh MAILWHBI, a
YBEJIMYEHUE CPOKa CIIY>KObI M MOBBIIIEHUE HAIEKHOCTH PabOThl MAIIMHBI B TIEPUOJ
€€ DKCIUTyaTalHH.

BrimontHeHre COOPOUYHBIX paboT CBs3aHO C OOJBIIONW 3aTpaToll BPEMEHH,
COCTABJISIIOLIEH 3HAUYUTENbHYIO O TPYIOEMKOCTH M3rOoTOBIEHMS MamuHbl. Kak
MPaBUJIO, OCHOBHAS YaCTh CJIECApHO-COOPOUHBIX pabOT MPEJACTABISIET COOOM pyUHbIE
paboThl, TpeOyromue OOJBIIMX 3aTpaT (PU3MYECKOTO TpyAa ¢ BBICOKOH
KBaTMpuKauuu padounx. bosblias TpyIo0eMKOCTh ClI€CapHO-COOPOYHBIX padOT He
TOJIBKO CYIIIECTBEHHO YBEIMYMBAET OOIIYIO TPYJOEMKOCTh U3TOTOBJICHHS MAlllUH, HO
U TPUBOJUT K 3HAUYUTEIHLHOMY YXYJIIEHUIO KOHOMHUYECKHX IOKa3aTeiaeil padoThl
NPENNpUITHSI, CBI3aHHOMY C OOJBIIMM CKOIJIEHMEM Ha COOpKE IOPOTOCTOSIIUX



TOTOBBIX JIETAJe W y3JI0B, YBEJIMYMUBAIONIMX CTOMMOCTh HE3aBEPIICHHOTO
MIPOU3BOICTBA MPEIMPUATHS U CHUKAIOITUM 000padnBaeMOCTh OOOPOTHBIX CPEJICTB.

MamuHel, TpuOOpPEl U MEXaHU3Mbl COOMPAIOT IMYTEM COOTBETCTBYIOLIETO
COCIMHEHMSI COCTaBIIIONMIMX WX JeTaneil u cOopouHbix enuHull. CyliecTByeT
0OJBIIIOE KOJIUYECTBO CIIOCOOOB coenuHEeHHus netaideid MamunH. OpHako Bce
PUMEHSIEMBbIE COCAMHEHUS MOXXHO OOBEIWHHUTH B JIBE€ OOJBIIME TPYIIbl —
HEpa3beMHBIE W pa3beMHBIC, KOTOpPHIC, B CBOI Ouepelb, MOTYT OBITh Kak
OJIBHKHBIMU, TaK ¥ HETIOABM)KHBIMH (Tabiuna 5.1).

Tabmuma 5.1
Knaccudukanus coeguHeHui.
Koncrpyk- Hepazbemuebie PazpemubIe
THUBHBIC HETIOJIBU)KHBIC | MIOJIBMXKHBIC | HETIOJIBM)KHBIC | TIOJIBHXKHBIC
MIPU3HAKU
TexHonoru- CBapHble BansioBan- | Pe3an0oBbIe Pe3b00BbIE
YECKUE [TastHbIe HbIE Knunossie [IImoHouHEIE
IPU3HAKU KiieeBbie [IInoHOYHBIE [[InuneBbie
3aKJIeOYHbIE [InuueBbie (3yOuaTtsie)
BanbiioBaH- (3yOuaThie) HunuHaapuyec-
HbIE unuaapuyec- | Kue
[IpeccoBblie KHE [IpodunbHbIe
Konunueckue
[TpodunbHbIe

PazneMHbIe COeTMHEHUS MOYKHO MHOTOKPATHO pa3OupaTh U BHOBL COOMPATh
0e3 pazpyiienus getaneil. Pazbopka Hepa3beMHBIX COCIMHEHUN HEBO3MOXKHA 0€3
pa3pylIeHus COSAMHUTEIBHBIX 2JIEMEHTOB. B TOABMKHBIX COEAMHEHUAX B MPOIIECCE
AKCIUTyaTallMl MAalIuHbl TMPOUCXOAUT U3MEHEHHUE TMOJIOKEHUS OJHOM JeTanu
OTHOCHUTEJIBHO JpPYroi, a B HEMOABMYKHBIX B3aUMHOE PAaCIOJIOKECHHE JeTaleu
OCTaeTCs MOCTOSTHHBIM

OcHOBHBIE Ompe/IeIeHUus

W3nenueM Ha3zpiBaeTcst 00O  mpeAMeT WM HaboOp  MNpeaIMeToB
MPOU3BOJICTBA, MOMJICKAIIUX H3TOTOBICHUIO HA MPEaNnpuaTud. Paznudaror
CIIeNYIONIMEe BUILI W3JCITUN: JeTaln; COOPOYHBIE €INUHMIIBI (Y3JIbl); KOMIUICKCHI;
KOMILJICKTHI.

[ertanb sBISIETCS TPEAMETOM, U3TOTOBIIEHHBIM U3 OAHOPOJIHOTO MaTepuala,
0e3 mpuMeHEHUs1 COOPOUHBIX OIepaluil.

Coopounoii emununiet (CE) HaspiBaeTcsi crenu(pUIIMPOBAHHOE HU3ACIHE,
COCTaBHbBIC YACTU KOTOPOTO MOJJICKAT COCAMHEHUIO MEXy COOOM Ha MPEeaNpUITHH
U3rOTOBUTENIC COOPOYHBIMHU oOmepanusiMu (CBUHYMBAHUEM, KICHKOW, TalKoM,
onpeccoBkoi U T.1.). CE MOXHO pa3faenuTh Ha KOHCTPYKTHUBHBIC, TEXHOJIOTHYECKUE
Y KOHCTPYKTUBHO - TEXHOJIOTUYECKHUE.

KonctpyktuBnass CE — 53TOo eAuHUIA, COPOECKTUPOBAHHAS JIMIIbL IO
GyHKIIMOHATBPHOMY MPHU3HAKY, 0€3 ydeTra 0co00ro 3HA4YCHHs yCIOBUN HE3aBUCUMOUN
cOOpKH.



Texnonornueckass CE — sto CE, xoTtopas MOXeT cOOMpPAThCs OTACIBHO OT
JIPYTUX W BBHITIONHATH OMPENEICHHYIO (YHKIIMIO B M3ACIUSX OJHOTO Ha3HAYEHUS
TOJIBKO COBMECTHO € APYTMMU COCTaBHBIMH YACTSMHU.

Hamnyumum BapuantoM KoHcTpykuuu sBisiercss CE, koTopas oTBedaer
YCIOBUIO  (DYHKIIMOHATBHOTO  HAa3HAUEHUS €€ B U3JICIMM U  YCJOBHIO
CaMOCTOSITENIbHON HE3aBUCUMOUM COOPKU. ITO KOHCTPYKTHUBHO-TeXHOnoruueckas CE
(HAcOCHI, BEHTUJIM, KOPOOKH Tepeaad ...)

KomrmniekcoM HazbpIBaeTcst 1Ba M Oojee crieuu(PUIIMPOBAHHBIX HM3JEIUs, HE
COCIMHEHHBIX Ha MNPEANPUITUU-U3TOTOBUTENE COOPOYHBIMU OINEpaAlUSIMH, HO
NpelIHa3HAYCHHBIX JJIS  BBINOJHEHHS  B3aMMOCBA3AaHHBIX  AKCIUTyaTallHOHHBIX
dbyHkuuid. B kKoMIiekc KpoMe U3euii, BHITOIHSIONUX OCHOBHBIE (DYHKIIMHU, MOTYT
Bxoauth Jetand, CE W KOMIUIEKTHI MpeJHA3HAUYEHHbIE [Jisi BBINOJHEHUSA
BCIIOMOTraTeNbHbIX (QyHKUMH, Hanpumep neranu u CE, npenHa3HaueHHblEe Ui
MOHTa)ka KOMIUIEKCA Ha MECTE €r0 3KCIUTyaTaluu.

Kommiekt mnpencraBisieT nBa W Oojee W3ACHMS, HE COCIUHEHHBIX Ha
MPEANPUATUU-U3TOTOBUTENE COOPOYHBIMH OINEPALUsIMUA U MPEACTABISIOIMX HA00p
U3IEeNUi, UMEIMUX oO0Ilee HKCILTyaTallMOHHOE HA3HAYEHHWE BCIOMOIaTEIbHOIO
XapakTepa, HalpUMeEp KOMIUIEKT 3allaCHbIX YacTel, KOMIUIEKT HHCTPYMEHTOB U T.JI.

Cbopka — o00Opa3oBaHUE PA3bEMHBIX WM HEPA3bEMHBIX COCIUHEHUI
COCTaBHBIX YacTEH U3JIEIHUA.

VY3noBas cOopka — cOopka, 0OBEKTOM KOTOPOW SIBJISIETCS COCTAaBHAas 4acThb
uznenus — CE (y3en).

O6mas coopka — cOopka, 00BEKTOM KOTOPOH SBIISICTCS U3JICIIUE B IICTIOM.

COOpoYHBIA KOMIUIEKT — TpyMa COCTaBHBIX YacTel W3NENusi, KOTOpbIE
HE0OXOIUMO TOojaTh Ha pabouee MecTo AJis COOPKM W3/AENUsS WM €r0 COCTaBHOU
YacTH.

B yciioBUsSX €IMHUYHOTIO U MEJIKOCEPUHHOTO MPOU3BOJCTBA OCHOBHAS YaCTh
cOOpOYHBIX pabOT BHIMIONHSETCS Ha oOmeld cOOpke W JHINL Majas UX JOJIs
OCYUIECTBJISIETCS HaJA OTIAEIbHBIMH COOpOYHBbIMU enuHuIaMu. C  yBeIMYEeHHEM
CEpUHHOCTH TPOU3BOJICTBA COOpPOUHBIE PabOTHI BCE OOJIbIIE Pa3APOONSIOTCS IO
otrnenbHbIM CE U B yCIIOBUAX MaccOBOTO U KPYMHOCEPUHHOTO MPOU3BOJCTBA 00bEM
y3JI0BOM COOPKHM CTAaHOBUTCS PaBHBIM MJIU JaKe MPEBOCXOIUT 00BbeM 001Iei COOpKH.
DOTO B 3HAUMTENTHLHOM Mepe CIOCOOCTBYET MEXaHHM3allMd W aBTOMATU3AINH
cOOpOYHBIX pabOT U MOBBIIIAET UX TPOU3BOIUTEIHLHOCTb.

TII cOGopku 3akitoyaeTcsi B COCIMHEHUHU JIeTaled B Y3JIbl U Y3JIOB H
OTIIETFHBIX JIeTajieil B MEXaHU3MBbI U IIEYI0 MaliuHy. B CcBsi3u ¢ 3TUM Bce pabOThI
cOOpOYHOTO TMpoliecca pa3OMBAIOTCS Ha OTIEIbHBIC IOCIIEI0BATEIIbHBIC CTaIuH,
KOTOpBIE Jlajie€ pACWICHSIOTCS Ha OTAEJbHBIE II0CIENA0BATEIbHbBIE OINEpaLH,
nepexobl, IPUEMBI.

[long omnepamueit B cOOpoyHOM Tpoliecce ToOHUMaercss d4acth 111,
OCYUIECTBJIsIeMass MO KakOMY-JIMOO y3Jy WM MalllMHE OAHUM WM HECKOJIbKUMHU
pabounMu Ha oJlHOM paboueM mecte. [loa nepexo oM MOHUMAETCsl YacTh OIepalu,
KOTOpas BIOJIHE 3aKOHYEHA, HE MOXKET OBbITh pacujieHEeHa Ha JPYrue Nepexoibl U
BBITIOJIHAETCS 0€3 CMEHbl HMHCTPYMEHTOB OJHUM WM HECKOJIBKUMH pabouyuMu
olHOBpeMeHHO. IIpuemMoM Ha3piBaeTCs 4YacThb Iepexoda, cocrosuias H3 psaa



MPOCTEHINX pabOYMX ABMKEHUI BBIIOTHSAEMBIX OAHUM padbounm. [lox ycTanoBkoin
MOHMMAETCA TPUIAHHE OINPEACICHHOTO TIOJOXKEHUSI COOMpaeMbIM JETalsiM U
COEIMHEHHUSIM.

[To cragusim mporecca cOOpKa MOapa3AEIAETCS Ha CASAYIONINE BUIbL:

[IpenBaputensHas cOopka T.e. cOOpKa 3aroTOBOK, COCTAaBHBIX YacTell WM
U3JIeTUsl B 1I€JIOM, KOTOpbIE B IMOCJEAyIOleM IMojuiexkar paszbopke. Hampumep,
npenBapuTenbHas cOOpkKa y3jda C UEJIbI0 OINpEAeNIeHUs pa3Mepa HEMOJBHKHOTO
KOMIIEHCATOPA.

[IpomexxyTouHas cOopka T.e. CcOOpKa 3aroTOBOK, BBINOJHSIEMAs MJis
nanbHeie ux coBMecTHOM o00paborku. Hampumep, mnpeaBaputenbHas cOoOpka
KOpIyca peAayKTopa C KpBIIMIKOW [JIsi TOCIEIYIONIell COBMECTHOM 00padoTKu
OTBEPCTUM.

COopka 1moj; cBapKy T.e. COOpKa 3aroTOBOK JIJIsl UX TIOCJIEIYIONIEH CBAPKH.

OxoHuaTenbHass cOOpka T.e. cOOpKa HW3AENus WM €ro COCTABHOW YacTH,
MIOCJIe KOTOPOM HE MPEAYCMOTPEHA €ro Mocieayoas pa30opka nNpyu U3roTOBICHHH.

Takke B TEXHOJOTMYECKMH mpouecc CcOOPKM MOKET OBbITh BKIIOUYEH
JEMOHTAaX, TO €CTh YaCTUYHAas pa30opka uzgenus. J{eMoHTax MOKET POU3BOIUTHCS
C 1IEJIbIO YITAKOBKH U TPAHCIIOPTUPOBAHUS U3JIEIUI K MECTY 3KCIUTyaTalllu.

Buapl cO0pouHbIX paboT:

[Tpuronouynsie  pabotbl.  IlorpemHOCTM  B3aMMHOIO  PAaCIOJIOKEHUS
HOBEPXHOCTEH JAeTajeil B mpouecce B Ipolecce MX 00pabOoTKU HEPEAKO 3HAUUTEIBHO
IPEBBIIAIOT JOMYCKAEMbI€ OTKJIOHEHHS. DTO BBI3BIBAET HEOOXOIMMOCTh B MpOIIEcce
cOOpKH TOTIOJIHUTENHEHO 00pabatsiBath aetanu u CE, npuronss ux mo mecty. Takum
oOpa3oM, MOJ MPUTOHKOW TMOHMMAETCS py4yHash WM MeXaHudyeckas oOpaboTka B
nporecce COOPKH CONPSTAIONIMXCS IMOBEPXHOCTEH JeTaleil IS  JTOCTHIKCHHS
HEOOXOAMMOW TOYHOCTH CONPSIKEHUA WM O0ecnedeHusl OPYruX KayeCTBEHHBIX
nokaszaresne. IIponecc NpUroHku cOCTOMT U3 ABYX JTAIOB: ONPEAECICHUS BEITNYUHBI
MOTPEUIHOCTY M YCTPAHEHHsS] €€ CHATHEM U3JIMIIHEro CcJIos — MeTallia.
[Ipo1OKUTENEHOCT MPUTOHKKM OOBIYHO TPYAHO HOPMHPOBATH, T.K. OHA JUIS
pasimmunbix CE paznnyHa.

Haubonee pacnpocTpaHeHHbIMH BUAAMH PUTOHOYHBIX pAOOT SIBISIOTCA

- OnmimBaHue U 3auncTka. Hanpumep, onunnBaHue AeTadu MO KOHTYPY AJIs
CHSITHSI HEPOBHOCTEMW, IIEPOXOBATOCTEH, 3a00MH, 3ayCEHIIEB, CHATHE MPUITyCKa Ha
JeTanu — KOMIIEHCATOpe MOJ pa3Mep, MPEAyCMOTPEHHBIH TEXHOJOTHUEH COOpKH,
yCTpaHEeHHE AePEKTOB Ha IMOBEPXHOCTU JI€Tadu (CKOJIOB, IapamnvH), OMHJIMBAHHE
IUIOCKOCTEH, CJOKHBIX ITOBEPXHOCTEH Ma30B M BBICTYIIOB IPH IOATOHKE
coenrHeHHi. [locne onuaMBaHus MOBEPXHOCTh 3aUNIIAETCS WIH MTOJIUPYETCH.



- [Iputupka. Ee npumMeHnstoT npu cOOpKe B TEX CIIydasix, KOraa He0OX0IuMO
MIOJIYYUTh TOUHBIN pa3Mep AETalel 3a CYET CHATUSA OYEHb MAJIOTO MPHUIYCKa WU JJIs
NOCTHKEHUs  IUIOTHOIO  TPWIETAHWs  ITOBEPXHOCTEH, 00eCIreunBarOIINX
THIPaBIMYECKYI0 HEMPOHHUIIAEMOCTh coeanHenusa. CymiecTByeT JBa cmocoba
MPUTUPKHU J€Talel — OAHOW JIE€Talu Mo Ipyroi (IpUTHpKa KJIallaHOB, MPOOOK U T.1.)
U KOKI0M U3 aetaneit mo nputupy. [Iputupka npencrapiser co0oil mpolecc pe3aHus
aOpa3MBHBIMU 3€pHAMU, HAXOSIIUMHUCS MEX]Yy MOBEPXHOCTSIMH MPUTHPA U JETANH.
[Iporiecc npUTUPKU HEOOXOAMMO BCEMEPHO MEXAHU3UPOBATH, JJIS YEro MPUMEHSIOT
PYYHBIE SJIEKTPUUECKHAE WIIM THEBMATUYECKUE MAILMHBI U CHENUATIbHbBIE CTAaHKU. [[1s
OKOHYATENbHON JIOBOJKM TOBEPXHOCTH BMECTO MNLIU(MIOPOIIKOB MPUMEHSIOT
CIIEHHAJIbHBIE TOJHUPOBOYHBIE NAacThl. [IpuTepThie MNOBEPXHOCTH NPOBEPSAIOT Ha
Kpacky.

- Illabpenne — otnenoyHas oOpabOTKAa MOBEPXHOCTU CHSATUEM TOHKON
CTPYXKH I1a0€pOM BPYUYHYIO MJIM MEXaHUYECKUM IyTeM. [Ipumensiercs s TOYHOro
CONPSDKEHUs JeTanei, Hamp. Juisl repmeTusauuu coeauHeHuil. [locne mabpenue
Ka4eCTBO IIPOBEPSIETCSA HA KPACKY.

- Csepnenne. B mporecce COOPKM OTBEPCTHSI MOXKET MOTPEOOBATHCS
00paboTKa OTBEpCTUM, HAIIpUMEP, Korjga Tpedyemasi TOYHOCTh JOCTUTaeTCs MPEXKIe
BCEro myTeM 00pabOTKU ABYX WM OOJIBLIETO Yucia JeTanei B cOope, Korja Mecto
CBEpJICHUSI TPYJHOJOCTYIHO JJsi OOpaOOTKM HAa CTaHKE a OTBEPCTHE MOYKHO
IIPOCBEPJIUTL C IIOMOLIBIO MEXAHU3UPOBAHHOIO HMHCTpyMeHTa. [lociie cBepiieHus
OTBEPCTHSI MOTYT 3€HKEPOBATHCS UIIN Pa3BOPAYUBATHCS.

-Moiika peraneit u CE. Merainuyeckue OINMUIIKH, MEJIbYallline KYCOYKH
CTPY>KKH, OCTaTKM OOTHPOUYHBIX MaTepHasioB, aOpa3MBHBIA IMOPOLIOK, MOMajas B
OTBEpPCTUSl WJIM KaHajbl JeTajeil, MOryT B MOCIEICTBUH, IPU pabOTe MallMHBI,
MONacTh BMECTE€ CO CMa3KoW B MOJUIMIHUKUA WU 3a30pbl JIPYTUX MOJBHKHBIX
COEIMHEHNI W BBI3BAaTh UX NPEKIAEBPEMEHHBIA M3HOC. {15 mpenoTBpameHus 3Toro
neranu U CE B mporiecce cOOpKU MPOXOAST CHElUaNbHbIC OMepalud — OYUCTKY U
MOKMKYy. OTo paboTa Tpyaoemkas, Ha Hee pacxoayercs g0 10% Bpemenu,
3aTpa4YnBaEMOr0 Ha U3rOTOBJIEHUE JETAJIEH.

Ounctka CE u geraneit oT ¢osi aHTUKOPO3MOHHOW CMAa3KH, CIIEJIOB KPACKUA U
APYTUX TBEPABIX 3arps3HEHUN MOXET ObITh OCYIIECTBICHA MEXaHHYECKUM IyTeM
MIPU TIOMOIIM TPUBOJHBIX M PYUYHBIX IIETOK, C MOCIEIYIONEH MOWKOW M 00yBKOU
CKaTbIM BO31yXOM.

CriocoObl MOMKH MPUMEHSIIOT MPEUMYILECTBEHHO CIIEAYIOIINE: XUMUUYECKUN
(MoOilka OKyHaHWEM U CTpyllHas MOWKa C TPUMEHEHHEM OpPraHUYECKUX
pacTBOpUTENEl), AIEKTPOXUMHUYECKHI (B CIOKOWHOM WA MPUHYJUTEIBHO
BO30YXJICHHOM 3JIEKTPOJIUTE) U YIbTPa3BYKOBOM.

Takke K COOpPOYHBIM paboTaM OTHOCST KOHTPOJIb KauecTBa COOpPKH U
ucneiTanus. HeoOXoIMMOCTh M XapakTep HUCHBITAHUH W COAEp)KaHUE KOHTPOJIS
OnpeaensieTcss Ha3HAYeHUEM U CTPYKTYpOll COOpOYHOW €IMHMIIBI U MOXKET OBITh
BecbMa pa3zHooOpa3HbIM. OcyllecTBiIsieMble B Tpolecce COOPKH KOHTPOJbHBIE
omepaluu JarT BO3MOKHOCTh YCTAHOBUTH B coeMHEHUAX, CE 1 B MalllMHE CTEIEHb
COOTBETCTBHUSI OTHOCHUTEIIBHOTO TMIOJIOKEHUS, M TEPEMENICHUS HCIOTHUTEIbHBIX
MOBEPXHOCTEH TEXHUUECKUMH TPEOOBaHUAMU Ha COOPKY.



B TexHonoruueckuii mpoiecc cOOPKU MOTYT BKIIFOUATHCSI pabOTHI MO OKpacKe
COOPaHHOTO U3/IENNA UM €T0 y3JI0B, a TAK)KE€ KOHCEPBAIMH U YIIaKOBKE.

5.2 Buabl u opranu3anuonHbie GopMbl COOPKH.

B paznuuHbIX THUMAX U TpPU  Pa3IMYHBIX YCJIOBHUSX IPOU3BOACTBA
opranuzanus cOopkd mnpuodOperaer paziauuHble (opmel. [lo mnepemenieHuto
coOupaeMoro u3zenusi cOopka moapa3IesieTcsl Ha CTAllMOHAPHYIO U MOJBIXKHYIO, 110
OpraHu3allMi Ha HETIOTOYHYIO, TpynnoByto 1 notounyto / TCIT/.

1.HenoTtoyHasi cTalMoHapHas CcOOpKa XapakTepu3yeTcss TeM, 4YTO BeCh
npouecc coopku mznenus u ero CE BeimonHsieTcs Ha OJHON COOPOYHOM MO3UIIMH.
Bce geranu moctynaroT Ha 3Ty NO3UlMIO. JIOCTOMHCTBAMHU 3TOM OpraHU3allMOHHON
(bopMBbI COOPKU SIBIISIIOTCSE COXPAHEHHE HEU3MEHHOTO MOJ0KEHUSI OCHOBHOM 0a30BOi
J€Talnl, YTO CIOCOOCTBYET JIOCTMXKEHUIO BBICOKOM  TOYHOCTH  W3JEIHS;
UCIIOJIb30BAaHUE YHUBEPCAIbHBIX TPAHCHOPTHBIX CPEACTB, MPUCIIOCOOJECHUN U
MHCTPYMEHTOB, YTO COKpamaeT MpOAOJLKUTENbHOCTh W croumocTs TIIHI. K
HEJOCTATKaM MOYKHO OTHECTH JIMTEIIBHOCTh OOLIETro LMKIa COOPKH, BBIITIOJIHIEMOIO
MOCJIEIOBATEIbHO;  MOTPEOHOCTh B BBICOKOKBAIM(UUMPOBAHHBIX  padoOUuX,
CHOCOOHBIX BBIMOJHATH JH00YI0 COOPOUYHYIO ONEpaUIO; YBEIUYEHUE OTPEOHOCTH B
OoNpIIMX COOPOYHBIX CTEHJaX, T.K. MAalllMHA [JIUTEJIbHO BpeMs 3aHUMaeT
MOHT&XHBIH cTeHA. OO0JacTh NPUMEHEHUS — €IWHUYHOE U MEJIKOCEpHitHOe
IPOU3BOJICTBO TSKEJIOr0 " HSHEPIreTUYECKOIO MaIlIMHOCTPOEHUS,
AKCIIEPUMEHTAIIbHBIE U PEMOHTHBIE LIEXU.

2.HenorouHast cranmmroHapHasi cOOpKa C pacwJieHEeHHEeM COOpOYHBIX padoT
npeanoiaraetT auddepeHnmnanuo npolecca Ha y3J0BY U 001y coopky. COopka
kaxaoil CE u o0mas cOopka BBINONHSIETCS B OJHO U TOXE BpeMs pa3Iu4YHBIMU
Opuramamu 1 MHOTHUMU cOopiukamu. CoOupaemasi MalliiHa OCTAETCSl HETIOIBH>KHOM
Ha OJHOM CTeHJe. B pesynbTaTe IIMTENBHOCTh Mpolecca COOPKHM 3HAYUTEIBHO
cokpaiaercs. IlpenmyiiecTBa: 3HAUUTEIBLHOE COKpAIlEHHE JIUTEIBHOCTH OOILEro
LMKJIa COOPKHU; COKpalleHUE TPYAOEMKOCTH BBIIOJHEHUS OTAENIbHBIX COOPOUYHBIX
omepaudid 3a CcYyeT cHeruanu3auud paboynx MecT M HX 000pydoBaHUsA
COOTBETCTBYIOIIUMH TPUCITOCOOJICHUSIMA M MEXaHU3UPYIOIIUMH YCTPONUCTBAMH,
crienuain3anuu padounx-COOPIIUKOB, JIydIllled OpraHWu3allud Tpyda, CHIDKEHUS
MOTPeOHOCTH B AePUIIMTHON pabodeil cuiie COOPIIMKOB BBHICOKON KBaTH(PUKAIINH,
OoJiee parMOHAIBHOTO MCIOJIb30BAHUS MOMEIIEHUH U 000PYI0BaHUS, YMEHbIICHUS
pa3MepoB BBICOKUX TOMEIIECHUNA COOPOYHBIX YYAaCTKOB OOOPYTOBAHHBIX MOIIHBIMU
MOTbEMHO-TPAHCTIOPTHBIMHU  YCTPOICTBaAMH, COKpalleHUusi ce0eCTOMMOCTH COOPKH.
OO6nacTh TPUMEHEHHUSI — CEPUIHOE MPOU3BOJCTBO CPEAHUX M KPYMHBIX MO pa3Mepy
MaIIT1H.

3.Henorounass mnoaBukHasi cOOpKa XapaKTepHU3yeTCsl TMOCIEI0BATEIbHBIM
nepeMelIeHueM COOMpaeMoro u3enus oT OJHON NMo3uluu K Apyrou. Ilepemenienue
MOKET ObITh CBOOOJHBIM WJIM MPUHYIUTENIbHBIM. TII cOOpku mpu 3TOM pazdouBaeTcs
Ha OTHenbHble omnepanuu. COopka cO CBOOOJHBIM TEPEMEIICHHEM COOMPaEeMOro
00BEKTa 3aKJIIOYAETCS B TOM, YTO pabOYMii 3aKOHYMB CBOIO OMNEPAIUIO, C TOMOIIBIO
CPEICTB MEXaHU3allMu WU BPYUHYIO nepemeniaetr cooupaemyto CE Ha crenyromryro



pabouyro mo3unuio, CE Takke MOTyT coOMpaThCsA HA TENEKKaX, pOJbraHrax M T.II.
COopka ¢ PUHYIUTEIHHBIM MEPEMEIIEHUEM COOMPAeMOro 0OBEKTa COCTOUT B TOM,
YTO OH MEPEJBUTAETCS MPH MOMOIIM KOHBEHEpa MM TENEKEK, 3aMKHYTBhIX BEIOMOM
uenbto.  PakThueckas MNPOAODKUTENBHOCTh  BBINOJHEHUS KaXKIOM  ONepaluu
KojeOJeTcs, s KOMICHCAIIMM TaKuX KOJCOaHWM CO3/1aeTCsl MeEeXKOIeparMOHHbINA
3amen. OO0nacTh MPUMEHEHUs — MEPexXo] OT COOPKU €IMHMYHBIX M3JEINN K X
CEpPUITHOMY U3TOTOBJICHHUIO.

4.Tlorounast cOopka xapakTepusyercs Tem, 4To npu nocrpoeruu TII cOopku
OTJICTIbHBIE ONEpallMi Tpoliecca BBIMOJHAIOTCS 32 OJMHAKOBBIA MPOMEXYTOK
BPEMEHU — TAKT, WM 32 IPOMEKYTOK BPEMEHH, KpaTHbINA TakTy. [Ipu s3Tom Ha Oosee
POJOJDKUTEIBHBIX — OMEpalusax MapauiedbHO paboTaloT HECKOJIbKO pabouux-
coopumkoB. OOecrieueHUe OJIMHAKOBOW MPOJOJKATEILHOCTH TEXHOJOTUYECKHUX
omnepanui, Ha3pIBAEMOE CUHXPOHHU3ALUEN ONEpaui, JOCTUTAETCA UX MEPECTPOUKOM.
[loTouHas cOopka MOKET ObITh OPraHU30BaHA CO CBOOOIHBIM WIIM IPUHYIUTEIBHBIM
puTMOM. MexorepamoHHOE MepeMEIIEHUE COOMPAaEeMOro U3ENNs OCYIIECTBISIETCS:
BPYUYHYIO WJIM C IOMOIIBIO TEJIEKEK HAKIOHHOIO JIOTKA MJIM POJIbraHra, ¢ TOMOUIBIO
KOHBelepa ¢ MepuoAMYEeCKUM WM HENPEPhIBHBIM NiepemenienneM. [lorounas coopka
COKpallaeT  JUIMTEIbHOCTh  NPOU3BOJCTBEHHOIO  LMKJIAa W YMEHbIIAET
MEXKOIEpallMOHHbIE 3aJlebl JeTajlel, MOBBIIIAECT CHEHUANIU3alN0 COOPILUKOB U
BO3MOKHOCTH MEXaHHW3allud M aBTOMAaTH3alUMu CcOOpPOUYHBIX OIepanuii, 4YTo B
KOHEYHOM HTOTe MPUBOAUT K CHIDKCHHMIO TpyJdoeMKocTu cOopku Ha 35 — 50%.
['1aBHBIM yCJIOBHEM NOTOYHOU COOPKH SIBIIIETCSA 0OecIeyeHNEe B3auMO3aMEHIEMOCTH
coOupaeMbIX y370B U JeTaned. B ciayyae HE0oOXOJUMOCTH HCIOJIb30BAHUS
OPUTOHOYHBIX PA0OT OHU JIOJDKHBI OCYIIECTBIATBHCS 3a NpeleiaMHu IMOTOKa Ha
oTeparusIX nNperIBapuTebHON COOPKH.

[ToTounass cOopka AenuTCs Ha NOTOYHYIO CTAllMOHAPHYI0 M MOTOYHYIO
MOJBUKHYIO COOPKY.

[ToTouHass craumoHapHas cOOpKa HpPUMEHSETCA MpPU COOpPKE KPYHHBIX U
IPOMO3AKUX H3Jeaui (camosieTsl U T.4.). IIpu 3TOM Buae cOOpkHM Bce coOMpaembie
OOBEKTHl OCTAIOTCS Ha pabdOuMX MO3UIMUSAX B TEUEHUE BCEro Ipolecca COOPKH.
PabGoune (mnam Opurazapl) MO CUTHAY BCE OJHOBPEMEHHO MEPEXONAT OT OJHUX
coOupaeMbIX OOBEKTOB K CIEIYIOIIMM Yepe3 MEepUOAbl BPEMEHH, pPaBHBIE TAaKTY.
Kaxnprit pabounii (wim Opuraza) BHITIONHSAET 3aKPEIJICHHYIO 32 HUM OJIHY U Ty K€
Omepanui0 Ha KaXIoM u3 cobupaeMbix o0BekTOB. IIpemmymiectBa: pabora ¢
YCTAaHOBJICHHBIM TaKTOM, PAaBHOMEPHBIM BBIMYCK TPOAYKIIUU, KOPOTKHH ITHKJI
COOPKH, BBICOKAsh MPOM3BOAMTENHHOCTD TPY/A, BBICOKHII CheM MPOAYKIHH ¢ 1 M’
wionaau. O61acTe IPUMEHEHUS — CEPUIHOE IPOU3BOACTBO MAIINH, OTIMYAIOLINXCS
HEJIOCTATOYHOM >KECTKOCTHhIO 0a30BBIX JeTanei, OONbIIUMH rabapuTaMu U MacCOM
(cTaHKOB, CAMOJIETOB U T.I1.).

[ToTouHas moABUkKHAsI COOPKA CTAHOBUTCS SKOHOMUYECKH LIeT1ecO00pa3Hoil B
TeX CIy4asiX, KOTr/la BhIIMYCK MAallMH U UX Y3JIOB 3HAYUTEIbHO BO3PACTAIOT. DTOT BH]L
COOPKM  MOXET  OCYIIECTBISATHCS €  HENPEphIBHO  WIM  NEPUOJUYECKU
nepeMelalnmMmucs codupaeMbiMu oObekTamMu. [IpenMyliecTBa — BBIIOJHEHHE
paboThl ¢ TpeOyeMbIM TAaKTOM M BO3MOXKHOCTh IOYTH IOJIHOTO COBMEIICHHUS



BpEMEHH, 3aTpayMBacMOro Ha TPAHCIOPTHPOBAHHE OOBEKTOB, CO BPEMEHEM HX
cOOpKH.

5.3 IIpoekTHpOBaHHME TEXHOJOTHYECKOIr0 Mpouecca cOOpKH

OCHOBHBIMM  33JlayaMH  IPOEKTUPOBAHMS TEXHOJOTMYECKOTO IIpolecca
COOPKHU SABJISIFOTCSI:

® orpeziesieHre HauboJiee palmoHaIbHON MOCIIeI0BATEILHOCTH COOPKHU;

= BEIOOP METOJI0B COOPKHU;

= BEIOOD u KOHCTPYHUPOBAHHUE HE00XOIUMOr0 WHCTPYMEHTA,
MIPUCIIOCOOJICHUI 1 000PYI0BaHUS;

" BLIOOP METOZOB U CPEJCTB TEXHHUUECKOTO KOHTPOJIS KauecTBa COOPKH;
YCTaHOBJICHHE HOPM BPEMEHU Ha BBINOJHEHUE COOPOUHBIX OTIEpPAIIHil;

" OMpPENICJICHUE PAIMOHAIBHBIX CIIOCOOOB TPAHCIIOPTUPOBKU  JI€TAJICH,
nonypabpuKaToB U U3ACITHI;

® Ha0Op U MPOEKTUPOBAHUE TPAHCIIOPTHBIX CPEJICTB;

" pa3pabOTKa TEXHOJIOTMYECKOW IUIAHUPOBKH COOpPOYHOTO I1exa |
HEOOXOIMMON TEXHUYECKOUN TOKYMEHTAllUU U T.1.

Paspaborka TII u ero TEXHOJOTMYECKOTO  OCHAIECHUS  JOJDKHA
OCYIIECTBIISITHCS B cOOTBETCTBUU cO ctanaapTamu: ECT/I u ECTIIII.

Hns pazpabotku TII coopku mammabsl win CE TexHonory HeoO0Xoaumo
UMETh: COOpOUYHBbIE YepTeku, Xapakrepusytomue mamuHy win CE ¢ momHoTOM,
HEOOXOMUMON NJIi OTYETJIMBOTO TPEACTABICHUS] KOHCTPYKIIMHU; YEPTEXKH JCTaNICH;
cnenudukanuio neraigeit mo CE, TexHudyeckue TpeOOBaHUS HA MPUEMKY; TOJAOBOU
IJIaH BBINTYCKA M3JEIUN, a TAaKXKE IIEJIEBOC HA3HAUYCHHE MAIIWHBl U TEXHUYECKHUE
TpeOOBaHUS K HEH; BBIXOJHBIC TMMAapaMeTpbl MaIlMHbBl WM OCHOBHBIE €€
XapaKTePUCTUKU; CPOK CIY>KObl MaIIMHBI; YCIOBUS DJKCIUTyaTallMu; K KakoMy
MEXaHM3My WM arperaty OyJeT NpUCOeAMHEHA JaHHas MalllHa; TEeXHUYECKYIO
OCHAIIEHHOCTb MPENPUATHS, KOTOPOE OYJIEeT BBITYCKAaTh MallIMHY U T.1. COOpOYHBIE
YEpPTEKHU, a TAKKE UYEPTEKU JIeTalled U TMOY3JIOBbIe creludUuKalud HEOOXOAUMBI
TEXHOJIOTY JIJIsl U3y4YE€HUSI KOHCTPYKIIUU COOMPAEMOTO U3ICIIHSL.

[Tociie mostyyeHus: MepEeUYrcCIEHHON BbIIE JOKYMEHTALMU TEXHOJIOI U3y4aeT
YepTeKW U TEXHUYECKHE TPeOOBaHUS K W3JAEHNI0. OJTU TpeOOBaHUS BechMa
Pa3HO00Opa3HbI, MOATOMY HEOOXOAMMO BBIICIUTh U TPOAHATU3UPOBATH TOJBKO TE, OT
KOTOPBIX 3aBHCHUT Ka4eCTBO cOOpku m3zienus. [Ipu cOopke MammH U MEXaHU3MOB
OCHOBHBIC TpeOOBaHUS CBOMSATCS, KaK TMPaBWIO, K COOJIOJCHUIO TOYHOCTHU
MIOJIOKEHHUSI, BPALLICHUSA, JIMHEWHOTO IEPEMELICHHUS U T.J. OCHOBHBIX WX Y3JIOB U
JIeTaJIel OTHOCUTENIBHO KaKUX-JIN0O0 0a30BBIX TOBEPXHOCTEHN MJIM OTHOCUTEIIBHO APYT
Ipyra. OTU 3aJ1a4d PELIAIOTCS TPU MTOMOILX Pa3MEPHBIX LIETIEH.

[TocnenoBarenbHOCTH pa3pabOTKU TEXHOJIOTUYECKOTO Mpoliecca COOpKU
1. B 3aBHUCHMOCTM OT MPOTPaMMHOIO 3aJaHUsl YCTAHABJIMBAETCS Il€JecooOpa3Has
opraHu3alMoHHas (popma cOOpKU, OMPENIEAETCS €€ TAKT U PUTM.
2. Ilpou3BoguTCsi TEXHOJOTUYECKHM aHaU3 COOpPOUHBIX uepTekedl u padoumx
yepTexen aeTayei ¢ mo3uui oTpaboTKU TEXHOJIOTUYHOCTH KOHCTPYKIUH.



3. IlpousBoautcss pa3MepHBbI aHaIN3 KOHCTPYKLIHMH COOMpaeMbIX H3ACIUN C
BBIIIOJIHEHHEM COOTBETCTBYIOUIMX PAa3MEPHBIX pAaCYETOB M YCTAaHABIMBAOTCS
paloHajbHBIE  MeTOAbl  oOecredyeHus  TpedyeMoll  TOYHOCTH  COOpKH.
Onpenensercsd BEpOATHOE KOJWYECTBO JETaled M y3J0B, HENPUTOAHBIX IS
B3aMMO3aMEHsIEMON COOPKH, pa3MepPbl PEryJIMPOBAHUS U TPUTOHKH.

4. Omnpenensiercss LenecooOpa3Has B JaHHBIX YCJIOBHSX INPOU3BOJACTBA CTEIEHb
nuddepeHnranuy IpoeKTUPYEMOro Mpolecca COOpKU.

5. YcraHaBnuBaeTcs MOCIENIOBATENILHOCTh COSIUHEHMSI BCEX COOPOYHBIX €IMHUIL U
JeTanell U3AeNus U COCTaBJSAIOTCS CXEMbl 00Iel COOpPKM M Y3JIOBBIX COOpPOK
U3JIETIHS.

6. Onpenensitorcss HambOosee NPOU3BOAUTENbHBIE, IKOHOMUYHBIE U TEXHUYECKH
1eJ1€c000pa3Hble CIOCOObI COETMHEHUS, TPOBEPKU MOJIOKEHUN U PUKCAIUU BCEX
cocrapisironmx m3genue CE  wm peranei.  Onpepensiercs  copep:KaHUe
TEXHOJIOTUYECKHUX ONepalnii COOPKU U OKOHYATEIbHBIX UCIIBITAHUNA U3/1EITH.

7. PaszpabartbiBaerca HeoOXoaumast Juisl BbinojgHeHus: TII TexHoornueckas ocHacTKa
(npucnocoOsieHus,  PeXyUIUH, MOHTAXKHBIHA, KOHTPOJIbHO-U3MEPUTEIIbHBIN
WHCTPYMEHT U 000pYJ0BaHUE).

8. IlpousBomuTcss  TEXHUYECKOE  HOPMHUpPOBaHHWE  COOpPOYHBIX  paboT u
PacCUUTHIBAIOTCS SKOHOMUYECKHE ITOKa3aTeH mpolecca COOPKU.

9. Odopmasercs TexHUUECKas TOKyMEHTalus porecca COOpKH.

Pazpabotky mnocnenoBarenbHoct coenuuenus CE wu nmeraneit usnmenus
11eJ1€CO00pa3HO HAYMHATH C TIOCTPOCHUS TEXHOJIOTHYECKOM CXeMbI COOPKH.

TCC — BcrioMoraTeNbHBIM TEXHOJOTHYSCKHH JOKYMEHT (HE BXOMISIIUN B
YUCJIO 0053aTEeNbHON TEXHOJOTUYECKOW JTOKYMEHTAIlMH), KOTOPHIA IMOKAa3bIBACT B
rpaduyecKoM BHUJIE MOCIEI0BATENbHOCTh coenuHeHus neraneid u CE Bxongmux B
m3aenue; coctaB CE BXOJAIIUX B WU3/CNNE; BHIIOJIHEHUE OMNEpalluii He CBSI3aHHBIX C
npucoequnenuem aetranied u CE (KOHTpoJib, peryiupoBKa, 3ajliBKa Macjia U Jp.
pabouux cpesl OKpacka, yrakoBKa U T.J.)

Jns  npoextupoBanuu  TII  cOopkum  o0biuHO  mpumensitor TCC
pamkupoBaHHyl0 1o ypoBHsM uiu nopsiakam CE. Tlopsimok cOOpodHON — €IUHUIIBI
MOXXET HAaUUHATHCSI OT HYJIEBOTO, TO €CTh ATO MPEAMETHI, HE TPEOYyIOIIre COOPKH —
nertamn u CE, mocTymaromue cO CTOpPOHBI (TMOKYITHBIE M COOpaHHBIE B APYTHX
MO/Ipa3/ieNieHUsIx) U He TpeOyrolue cOOpKH B TpelesiaX M3TOTOBJICHUS 3aIaHHOTO
uznenus. [anee ciexyror CE 1-ro u 6onee Beicokux mopsakoB. [Topsgok CE Bcerna
Ha eJMHUITY 0O0JIbIIIe MAKCUMAIHHOTO MOPSAKA BXOASIINUX B HEE DIIEMEHTOB

COopoyHas eIMHUIIA IEPEXOIUT B CIAEAYIONMIUNA YPOBEHb TOIBKO MOCIE
npucoeaunenns CE mopsiika paBHoro eii yposasi. C60poUHast euHUIA N TOPsIIKa
coctouT u3 Jrodoro kosmuectBa CE ot 0 10 (N-1) mopsiaka, HO JOJKHA BKIIOYATh
xot4 0wl ogHy CE (n-1) nopska.

O603nauenne CE m000ro nopsiaika mpou3BOAUTCS MPSIMOYTOJIbHUKOM
POM3BOJILHOMN (OPMBI M pazmMepoB ¢ 3™ 0003HaAUYECHUSIMH: HAUMEHOBAHKE, TIO3HIINS
0 cCOOPOYHOMY YEpPTEKY, KOJIMYECTBO ycTaHaBiuBaeMbix CE equHOBpeMEHHO.

Cocrasnenue TCC:



1. Tloctpoenne TCC HaumHaeTcs ¢ noAroToBkn mnoas. Ha nwmcre
MPOU3BOJIBHON JIJTMHBI MPOBOMAST TOPU3OHTAIBHBIE JTUHUH, 0003HAYAIONINE YPOBHU
CE. JlonmyckaroTcsl He3aroJIHEHHbIE YPOBHH BBICILIUX MOPSIKOB.

2. IIpoBoautcs ananus coObupaemoro uznenus. [Ipu stom:

- BrisBnsercs 06a3oBasi neranb Bcero u3aenus (OOBIYHO KOPIYC, pama,
CTaHWHA, OCHOBaHME). ba3zoBas neTanb Ha3HA4YaeTCs M3 COOOpa)KEHHUs, YTO Ha HEu
PacCIoJIOKEHBI BCE OCTATbHbIE KOMIUIEKTYIOIINUE 3JIEMEHThI U3/IEIH.

- [IpousBoauTcst mpenBaputenbHas pa3ouBka uzaenus Ha cocrapisitomue CE.

- B kaxnoit mameuennoii CE HasHaudaercd Oa3oBasg J€Tallb IO TEM KE
npuHIMIam, 4to u 'y Bcero uzaenus (CE).

3. IlpoektupoBanue TCC HauumHaeTcs ¢ TOro, 4To M300Opaxkaercs Oa3oBas
JIeTallb BCETO U3/IEIUs, KOTOpask OTHPABIIIETCS HA OOIIYIO0 COOPKY.

4. K 06a30Bo#i fneTanu Ha ypoBHE OOIIeld COOPKU MPUCOEAUHSIIOTCS MPOYHE
AJIEMEHTBI, B OYEPEIHOCTH HCXOIAIIEH W3 MPOCTOTHl COEAUHEHUS, T.€. JII0OYIO
JeTalb JKEJNaTeJIbHO MPUCOENUHATh Moka cobupaemas CE He oOpocna mpounmu
3JIeMEHTaMHU.

5. VYkasplBatoTcs  JACHCTBHS  CBSI3aHHBIE WJIM  HE  CBSI3aHHBIE C
MIPUCOCTUHECHUEM.

[Tpumep TCC npexacrasieH Ha pucyHke 5.2.
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Pucynok 5.2 — TexHosmoruueckas cxema cOOpKu

Ha ocuoBe TCC cocTaBisieTcsi TEXHOJOTHYECKHH TIpoIiecC COOPKHU.
[lepevyens nepexo10B HAUMHAETCS C IEPEUMCIICHUS MTEPEX00B 001Iei cOOpKU. 3aTeM
COCTaBJISIETCSl TMEpeYeHb TNEPEXOJ0B y3J0BOM cOopku. Jlamee mnpousBoauTcs
HOPMHUPOBAaHHE COOpPOUYHBIX TMEPEXOJAOB M TMOCTPOECHUE UKIOTPaMMbl COOpPKHU
(pucyHoK 5.3). MeToapl HOPMUPOBAHHUS U3JI0KEHBI B IJ1aBe 7.



OCOOEHHOCTBIO HOPMHUPOBAHMSI TEXHOJIOTMYECKOro Iporecca cOOpku
ABIIIETCS CIIOKHOCTh pa3/eliCHUs] OCHOBHOTO U BCIIOMOTATEIBHOIO BpPEMEHHU.
[ToaTomy mipu cOOpKe HOPMUPYETCSI OTIEPATUBHOE BPEMSI.

Ly | ] \\}

Ny G~ O

117

Ll rh

Pucynox 5.3 — [{uknorpamma coopku

dopMupoBaHue ornepanuii COOpKH

dopMupOBaHHUE Olepalii IPOU3BOJUTCS 110 ABYM IIPUHLINAIIAM:

- 11 HOTOYHOT'O MPOU3BOJCTBA — MO TAKTY BBITYCKA Ty;

- JUI1 HEMOTOYHOIO0 — MO CHEUaIU3alUu padoyux MECT U MO BXOISUIUM
coopounsiM enuHunaM (ys3nam). Eciu TpynoeMKOCTh COOpPKM MpPEBBIIAET TaKT
BBIMyCKa T, TO TII cOopku pa3OuBaercs Ha psA NapauiedbHO BBITOJHAEMBIX
ornepaluid, IITY4HOE BpPEMsS KOTOPBIX PaBHO WJIM KpPAaTHO TaKTy BbIMycKa (T.e.
npuMeHsieTcss  noTto4yHass  cOopka, a  cOopoyHas  JIMHUA  CTAHOBUTHCA
CHeUaIu3upOBaHHOM, OPUEHTUPOBAHHOMN TOJBKO HA BBIMYCK JAHHOTO U3/EIINA).

dopMupoBaHUE Olepauil B 3TOM Cily4ae MPOUCXOAUT MyTeM OOBEACHUS
NEePEX0JIOB CyMMapHas TpPYJA0E€MKOCTh KoTophix paBHa (0,7+0,9)t,. Ilepexomsl,
oObeUHEHHbIE B  OAHY OINEpaluio, Ha I[HUKIOTpaMMe  3aKpaliuBaroTCs
COOTBETCTBYIOIIHUM LIBETOM HJIM IITPUXYIOTCS.

B  ycimoBusaX — NOTOYHOM — OpraHu3alMM  IIPOM3BOJACTBA  ONEpALUU
CUHXPOHM3HMPYIOTCS IO  TakTy  Bbllycka. Ecaum  omepanus  sBIsieTCA



CHEIHATM3UPOBAHHON (HAMpUMeEp, UCIBITaHUs WM OalaHCUPOBKA), TO OHA MOXKET
OBITH HEIOTPYKEHHOM.

[Ipu mnpoextupoBanuu TII cOopku BO3MOXKHBI BapuaHThl. [losTomMy
HeoOXoauMO BbIOpaTh Haubosiee onTUMaidbHBIH U3 HUX. [lo TexHMYEeCKOMY
TpeboBanuio TII cOOpku [OMKEH MOJHOCThIO OOECIEYUTh BBITIOJHEHHE BCEX
TpeOoBaHMI pabodero yeprexka U TEXHUUYECKUX YCIOBUM mNpueMku wuznenus. Ilo
HSKOHOMHUYECKOMY MPHUHIIMITY COOpKa JOJKHA BECTUCh C MUHUMAJIbHBIMU 3aTpaTaMu
TpyJa U u3epxkamMu npousBojctea. TII cOopku uznenuii HEOOX0UMO BBITIOJIHSATD C
HaumOoJiee TMOJIHBIM HCIOJb30BAHUEM TEXHUYECKUX CPEJICTB MPOU3BOJCTBA MpHU
HaUMEHbIIEH ceOEeCTOUMOCTH U3IETUH.

N3 HeckoNMbKHUX BO3MOXKHBIX BapuaHTtoB TII cOOpKM OAHOrO M TOrO K€
U3JIeTUsl BRIOUpAIOT HamboJee MPOU3BOJIUTEIbHBIN U peHTa0enbHbIM BapuanT. [lpu
PaBHOM MPOU3BOJUTENBHOCTH BBIOMPAIOT HanOoJiee peHTA0EIbHBIM BAPUAHT, a MPH
PaBHBIX PEHTA0EIBHOCTAX — HAUOO0JIEEe MPOU3BOIUTETBHBIN.

Onrumuszammss TII 3akmrouaercss B TOM, 4TO B 3aJaHHBIM MPOMEXKYTOK
BpEMEHU HEOOXOJUMO OOECHEYUTh BBIMYCK MOTPEOHOr0 KOJIUYECTBA W3CIUI
3aIaHHOTO Ka4yecTBa IMPU BO3MOKHO MEHbIIEH CEOECTOMMOCTH HW3TrOTOBJIECHHS. B
MPOCTEUILIEM CJIy4a€ ONTHMHU3UPYIOT OTAENbHbIE (OOBIYHO JIMMUTHUPYIOIIHE)
onepaiu cOopku. [lo yCTaHOBIIEHHBIM OIrpaHUYEHUAM ONPEICISIIOT HauboJiee
BBIFO/IHBIE CXEMbI MOCTPOCHHUS OlepalMii M YCJIOBHs BbINOJIHEHUsI cOopku. bonee
clokHas 3agava — ontumuzanus T1I B nemoMm, ee pemarT METO0M TUHAMUYECKOTO
IPOrpaMMHUPOBAHUSL C YYETOM BIIMSIHUSL NPEABIAYIINX ONEPAMi HAa MOCIEAYIOIIHE.
[TosToMy Henb3sl Ha KaXI0il ONepalvy NPUHUMATh TAKOE PEIICHHE, TP KOTOPOM
s dexTuBHOCT ATOM omeparuu OyaeT Hanbonbiiei. [Ipu onrumuszanuu TII moxer
U3MEHAThCS HE TOJIBKO COJIEp’KaHHUE omepanuii HO U ero cTpykrypa. TII cOopku
ONTUMHU3BUPYIOT TO Pa3IMYHBIM LEJEeBbIM (PYHKIMSIM, 4Yalie [Js TOJTy4YeHUs
HavMeEHbIIIeH ce0EeCTOMMOCTH U3TOTOBJICHUS U3JENUi. B Apyrux ciiydasx 1ueneBbIMU
GYHKIUSAMHA  ONTUMU3ALUU MOTYT OBITh HaWOOJbIIAs MPOU3BOJUTEIBHOCTh U
HaMBbICIIEE KAYECTBO MPOJYKLIHNH. 3HAHWE OCHOBHBIX 3aKOHOMEPHOCTEN MOCTPOEHUS
TII w wucnoJb30BaHME MATEMAaTUYECKUX  METOJOB  MO3BOJSIOT  HAXOJUTh
ONTUMAJIbHBIE PEMIEHUS ¢ TOMOLIBI0 OBM.

J1J1s1 TEXHUKO-9KOHOMHUYECKOM OLIEHKH pa3iuuHbIX BapuanToB TII coopku
MPUMEHSIOT Pl KpuTepueB. Kpurepuu 11 OUEHKH CIPOEKTUPOBaHHBIX T11
COOpPKH MOKHO pa30UTh Ha aOCOIOTHBIE U OTHOCUTEIbHBIC. K a0COMIOTHRIM
KPUTEPUSIM OTHOCSIT:

1. Tpynoemkocts TII cOOpKM Kak CymMMa IITYYHBIX BPEMEH 10 BCEM OIEpaIusmM
cOOpKH.
TexHonornyeckas ce0€CTOMMOCTh BBITIOJTHEHHS Y3JI0BOM U 00IIIel cOOpKU
OJIHOTO M3JeNus
Yucno enuHUI] COOPOUHOTO 00OPYIOBAHMUS.
Yucao cOOpIIMKOB.
Cpennuii pa3psii COOPIIUKOB.
DHEpProBOOPYKEHHOCTh COOPIIMKOB.
K OoTHOCHUTENBHBIM KPUTEPUSM OTHOCAT
1. KoadduimeHt TpygoeMKocT COOPOYHOTO MpoLecca
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Koaddumment cedbecronmoctu cOopku
KoaddumuenT 3arpy3ku pabounx MeCT ¥ TOTOYHOM JTUHUHU
KoaddurmenT copeprieHcTBa COOPOYHOTO MPOTIECCa H3ICITHS
[TokazaTens ypoBHS aBTOMATH3AIH TIpoIiecca COOPKU
Koaddumment ocnamennoctu TII cOopku

OCHOBHBIMHU TEXHOJIOTHYECKHUMH MEPONPUITHIMHU, TTOBHIIIAIOIINE TEXHUKO-
APKOHOMUYEKHE TOKA3aTEeH IMPOIECCOB COOPKH, SBJISIOTCS 3aMEHa B MaKCHMAaJIbHO
BO3MOXKHOH  CTENEHW PYYHBIX OMepaluii  MEXaHW3UPOBAHHBIMH;  IIHPOKOE
NpUMEHEHHE COOPOYHBIX W  KOHTPOJBHBIX  MPHUCIOCOOJICHWH;  JIMKBUAALUS
TEXHOJIOTHUECKUX TPOCTOEB IyTeM COOTBETCTBYIOIIETO MepepactpeeieHus
TEXHOJIOTHUECKUX TIEPEX00B COOPKH MEXKTY OTEepAIMsIMK, aBTOMATH3AIHs COOPKH.

ABTOMaTH3AIUS cOopku TIOBBIIIIACT Ka4eCTBO U3JICITHIA,

MPOU3BOJIUTEIIEHOCTh, YIIYUIIa€T YCJIOBUS TPyJa H BBICBOOOXTAeT OOJBIIOE
KOJIMYECTBO PabOYMX, CHHYKACT CEOCCTOMMOCTD M3JICIIMHA M YMCHbBIIIAET MOTPEOHBIC
MIPOM3BOJICTBEHHBIC TUIOIIAIU. B oCHOBe 3TOM PabOTHI JOJDKHA JIeXKaTh THUITH3ALINS
TII cOopkwu.

SEGRFRYN

5.4 UcnibITaHUSI MAIIMH

[To oxoHuaHuum cOOpKM HEOOXOJUMO YCTAHOBUTh €€ KadecTBO —
OPaBWJIBHOCTb COEAMHEHMs] JeTajeil, HMX B3aUMOJEHCTBUS MEXAYy COOOH,
IFepMETUYHOCTh BHYTPEHHUX 00BeMOB U Jp. C 3Toil nenbio B COOPOYHBIX LEXax
OPOU3BOAAT KOHTPOJb U HCHbITaHHE CcOOpaHHBIX arperatoB. TpeOoBaHus,
IPEABABISIEMBIE TP KOHTPOJIE, JOJDKHBI COOTBETCTBOBATh TEXHUYECKUM YCIIOBUSAM,
YCTAHOBJICHHBIM Ha IIPUEMKY TOTOBOM mpoaykuuu. Ilociae OKOHYaTesnbHOro
KOHTPOJII COOpaHHOE W3JIEJNe PEryjIHpyrT U HUCIBITHIBAIOT. VICIBITaHHUS TOTOBBIX
arperaroB JIEJSAT Ha TPU BUJIA — IMPUEMOYHBIE, KOHTPOJIBHBIE U CIIEIMAJIbHBIE.

[IpreMOYHBIE HCNBITAHUS JAIOT BO3MOKHOCTH BBIABUTH INPABUIIBHOCTH
B3aMMOJICUCTBHSl OTHAENBHBIX JeTajedl W COOpPOYHBIX €IUHUI, KadyecTBO HX
W3TOTOBJICHUSI, TNPOU3BOAUTEIBHOCTh, pacxox Macima u T. A. llokazarensimu
HEY/I0BJIETBOPUTENILHON PabOThl MAIllMHBI SBJIAIOTCS MEpPEepacxo] TOIUIMBA, HarpeB
MOJAIIMITHUKOB, CTYK U IIYM B OTJEIbHBIX COOPOYHBIX €IUHUIIAX U OBICTPBIA M3HOC
HEKOTOPBIX ACTAIEU U Ap.

Ecau B pe3ynpTare NPUEMOYHBIX HMCHBITAHUN BBIABUIUCH HEIOCTATKU B
paboTe arperara, TO IOCJ€ HMX YCTPAHEHHUS MPOBOAST IMOBTOPHBIE HCIBITAHUS,
Ha3bIBAEMbIEC KOHTPOJIbHBIMU UCIIBITAHUSIMU.

CrenuanbHble HCIBITAHUS, CIY)Xallue [JIsl MPOBEPKU pPabOTHI HOBOM
MalluHbl U OTIEIBHBIX €€ Y3JIOB, MIPOBOJAAT HAa CHELHAIBHBIX CTEHAAaX, KOTOPHIE B
MPOLIECCE UCTIBITAHUI MOXKHO peryaupoBaTh. CTEHIbI TOJKHBI ObITh 000PYI0BaHBI
HEO0OXOIUMBIMUA TTPUOOpPaMH, Harpy304YHbIMU TOPMO3aMH, TPyOONpoBOJaMU U T. 1.
CnenuanpHble UCMIBITAHUS MPOBOJAT B ABYX PEKHMMaxX — Ha XOJIOCTOM XOAY U IOJ
Harpy3Komu.

HcnbiTaHuss Ha XOJIOCTOM XOJY ITO3BOJIIKOT IMPOBEPUTH B3aUMOJAECHCTBHE
yacTeil arperara v npupabOTKy OTAENbHBIX €ro JieTajeil. Arperar ycTaHaBIUMBalOT Ha
CTEHJ U MPUBOJASAT BO BpallleHUE CHadajla Ha MaJIoM YacToTe, HaOmoaas 3a paboToit
OTHEIBHBIX YaCTEW, CMA30YHOW CHUCTEMbI, COCTOSIHUEM TPYIIUXCS MOBEPXHOCTEM..



IlocTenneHHO YacTOTy BpAallleHUS YBEIMYMBAIOT 10 HOMUHAIBHOW. Eciam arperar
paboTaeT HOpMaJIbHO, UCTIBITAHUS 3aKaHYMBAIOT.

HcnblTanuss 1ox  HArpy3KoM TOPOBONAT C  LENbI0  IMPOBEPKU  IKC-
IUIyaTaMOHHBIX TEXHUYECKHX KadecTB MammuHbl. MX xapakrep wu  Ipo-
JNOJDKATENIBHOCTh  MPEAyCMAaTPUBAIOTCA MHCTPYKIIMOHHOW Kaptol. Bo Bpewms
UCIIBITAHUM HAOJIOMAIOT 32 TEMIEpaTypoll OXJIaKAaroliel >KUIKOCTH, 1aBICHUEM B
CMa304YHOM CHUCTEME, PacxoJIoOM TOIUIMBA U T. . Harpy3ky B mpolecce HCIbITaHUM
MOCTEMEHHO U3MEHSIOT, HAIIPUMED, C MTOMOIIBI0O TOPMO3HOTO YCTPOMCTBA, JOBOJS €€
3HAYE€HUE JO HOMUHAIBHOTO.

Kakue-nmnbo He3HauuTenbHble Je(eKThl, OOHapyKeHHbIE B Mpoliecce
UCIIBITAHUNA T[I0J] HArpy3KoM, MO BO3MOYKHOCTH YCTPaHSIOT HEMOCPEACTBEHHO Ha
cTeHze; 0oJiee CylIeCTBEHHbIE Ne(EeKThI JIUKBUIUPYIOT HA CHEIUATLHOM PEMOHTHOM
cregae. llocine ycrpaneHuss neEeKTOB MallMHY BO3BpPAIIAIOT Ha MOBTOPHBIE
VCTIBITAHMUS.

OtperynupoBaHHasT M NPOBEPEHHAs MalllMHA MOCTYNAeT B  OTHEI
texHuueckoro kKouTpoiist (OTK), a 3aTem — Ha OTAe0YHbIE OepaIluu.

5.5 Oraenka coopannoro uzaesans. Konceppanusi 1 ynakoBka.

BHemHssA oTAenka U OKpacka MalluH SIBJISETCS 3aKIOYUTENBHONW M BEChbMa
TPYJOEMKOM oreparueit obmieit coopku. [loBepXxHOCTh aeranell mepes OKpacKou
NOJIBEPrar0T MEXaHUYECKOM WM XHMHYECKOM OYHMCTKE. MEXaHWYECKYI0 OYHCTKY
OCYIIECTBISIOT C TOMOUIbIO JPOOEMETHBIX WM TMECKOCTPYHHBIX —ammapaTos,
MHEBMAaTHUYECKUX MOJIOTKOB, MHEBMATUYECKUX WJIM BJEKTPUUECKUX IITU(OBAIBHBIX
MalluH, MEXaHMYECKHX MIETOK. XUMHUYECKYID OYHMCTKY IPOU3BOIAT C IOMOILBIO
pPacTBOPOB 1Jisl TpaBieHUs, o0e3xupuBaHus, GochaTUpoBaHUs B BaHHAX C MapOBbIM
WM DJIEKTpUYECKHM TonorpeBoM. Ilocine ouucTku neranu mepes  OKpackou
MPOMBIBAIOT B MOEYHBIX MAIlIMHAX, KOTOpbIE B pSAIE CIy4YyaeB OCHALIEHBl H
CYLIUJIbHBIMU KaMEpaMHU.

Oxkpacka npeAoxpaHsieT MalluHbl OT KOPPO3UU U MPUAAET UM JI€KOPATUBHBIN
Bua. Ilpouecc OKpacku COCTOUT W3 OUUCTKH, OOE€3KUPUBAHMS, TPYHTOBAHMS,
IIMAaKJIEBAHUS, CYIIKU NIMAaKJIEBaHHBIX TIOBEPXHOCTENH U COOCTBEHHO OKPACKH.

B 3aBHCHMOCTM OT KOHKPETHBIX YCJIOBHI MPOU3BOJCTBA IOJIB3YKOTCS
Pa3IMYHBIMH CIIOCOOAMU OKPACKH.

1. Pyunyio okpacky (KHCTbIO), OTJIMYAIOUIYIOCS BBICOKOW TPYIOEMKOCTHIO,
MIPUMEHSIOT B YCIOBUSX €AMHUYHOIO NPOW3BOJACTBA. [IpH TIIaTENTbHOM BBITOJTHEHUU
PYYHOH OKPACKH MOJIyYAIOT TOCTaTOYHO KaYE€CTBEHHOE NOKPBITHE.

2. Oxkpacka  paclbUICHHMEM  OTJIMYaeTcs  OT  py4dyHOW  Oousbliei
NPOU3BOJUTEIILHOCTBIO W MOXET TNPUMEHSThCS JJii HAHECEHUS 3allUTHBIX W
JIEKOPATUBHBIX MOKPBITUNA HA U3/IENUS PA3IMUYHbIX Ta0apUTHBIX Pa3MEPOB.

3. Okpacka OKyHaHHEM HCIOJb3YeTCd KakK MpaBWUiIO, B CEPUINHOM WU
MacCOBOM MPOMU3BOJCTBE. DTUM CHOCOOOM OKpAlIMBAIOT AETAIM MPOCTOH (POPMBI,
OKyHasi UX B BaHHY U BbIHMMas u3 Hee. [locne crekaHUs W3JIMILKOB KPAaCKH JeTallb
MOMEIIAIOT B CYIIMUJIBHYIO KaMepy.



4. Okpacky OONMBaHUEM NIPHUMEHSAIOT IJs KPYMHOrabapuUTHBIX H3AEIUN C
OOJBIION TIIOIIAJBI0 MOBEPXHOCTU. ITOT CHOCOO MOXKET OCYLIECTBIATHCS Kak
BPYUYHYIO, TaK U C UCIIOJIb30BAHUEM MEXaHU3HUPOBAHHOTO 00OPYAOBaHUA. Y CTaHOBKA
I MEXaHU3UPOBAHHOTO OOJIMBAHUS UMEET KaMepy ¢ (OopCyHKaMH, HAIIPABIISIOIINMU
Kpacky Ha oOpabaTbiBaeMyl0 JeTaidb, W pe3epByap NOa KaMmepod s coopa
CTEKAIOLIEH Kpacku, KoTopasi GUIbTPYETCS U BHOBb MOCTYMAET K (POPCYHKaM.

5. Oxkpacky B OapabaHax, KOJOKOJaX, aBTOMaTax M JPYIHX CIHEUaJIbHBIX
YCTaHOBKAX MPUMEHSIOT B MacCOBOM MPOM3BOJACTBE. DTHUM CIIOCOOOM OKpPAIIUBAIOT
MEJIKUE JICTaH.

B mpowmbliieHHOCTH HanboJiee pacHpOCTPAHEHHBIM CIIOCOOOM HaHECEHMs
JAKOKPACOYHbIX IOKPBITUH SBJISIETCS OKpacka pacrnbuieHueM. OOopyaoBaHue,
OPUMEHSAEMOE JJIi OKPACKU PAaCIbUICHUEM, MOXHO pa3JelUTh HAa TPU OCHOBHBIE
rpymnibl: 1) yCTaHOBKH KOMIPECCOPHO-BO3AYIIHOTO PaCHblICHUs (PUCYHOK 5.4); 2)
YCTaHOBKHM O€3BO3MYIIHOTO pACHBUICHHS; 3) YCTAaHOBKH [UIsl pPACHbUICHUS B
AIIEKTPOCTATUIECKOM TIOJIE.
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Kpacka

Pucynok 5.4 - Cxema yCTaHOBKH KOMIIPECCOPHO-BO3IYIIIHOTO PACTIBLUICHUS:
1 — MacloBIaroOTACTUTEND, 2 — pe3epByap A KPacku, 3 — KPacKOPACTIBLIUTEINh

VYcTaHOBKa KOMITPECCOPHO-BO3IYIITHOTO pacHblUIeHUs (PUCYHOK 5.4) COCTOUT
U3 pe3epByapa 2 Ui JTAKOKPAaCOYHOrO MaTepuaja, Macio-BIarooTiaenurens |1,
00€ecreynBaoIIero OYUCTKY BO3AyXa OT BJIard M macia, KOMIpeccopa, MOJA0IIEro
CKaThIM BO3/IyX (Ha CXeMe He TOKa3aH), U KpacKopachbLIuTeNs 3.

B ycranoBkax 0€3BO3IyIIHOTO pAcMbUICHUS JIAKOKPACOUHBIM MaTepuail
noporpesatot 10 70...100°C u nox gasnenuem 4,5...6 MIla nogarort K crienquaibHOMY
pacubUIMTETbHOMY YCTpOHCTBY. 1l0 cpaBHEHHIO C MHEBMAaTHYECKUM OE€3BO3YIIHOE
pacubplUIEHHE MO3BOJSET YJIYUYIIUTh KayecTBO OKpacku M cHM3uTh Ha 20,..30 % (3a
CUeT CHIDKEHHUS TOoTepb Ha oOpa3oBaHME TyMaHa) pacxoj JIaKOKPaCOYHBIX
MaTEpUaJIOB, a TAKXKe PACTBOPUTEIIS.

OxpammBasi u3A€AUsl B D3JIEKTPOCTATHUECKOM TIOJE, KpPacKy BBOJAT B
IPOCTPAHCTBO MEX]y HAKOHEUHHKAMHU PACTIBLIUTENS] UM CUCTEMOM MPOBOJIHUKOB,
COEIMHEHHBIX C OTPULATEIBHBIM MOJIFOCOM MCTOYHHMKA TOKA BBICOKOTO HANPSKEHUS,
U 3a3eMJICHHBIM H3JeireM. MenKopaclnbUIeHHbIE HEWTpalbHble YaCTUIbl KPACKH,
nomajasi B 3JIEKTPUUECKOE T0JIe BHICOKOTO HAIPSKEHUS, 3apsHKAIOTCS OTPULIATEIBHO
U HaIPaBJIAIOTCS. B CTOPOHY IOJIOKUTENBHO 3apsKEHHOTO U3JENUsA. DTOT CIOCo0
MO3BOJIIET MOJHOCTBIO MEXAHU3UPOBATh TEXHOJIOTMYECKUN IPOLIECC OKPAaCKH U
YIIYYIIUTh €r0 CAHUTAPHO-TUTUEHUYECKHUE YCIIOBHS.



[Tocne oxpacku neranu, cOOPOYHBIE EAMHUIIBI WM MAIIMHY MOJBEPraioT
CYIIIKE€ OJTHUM U3 CIEAYIOIINX CITOCOOOB:

= pazorpeTsiM 10 55...220 °C BO34yX0OM B ClIEUATIbHBIX KAMEpax;

" JIyYMCTOW 3HEPrUEH OT CIEUUAIbHBIX pe(IEKTOPOB, B KOTOPBIX B KAUECTBE
HMCTOYHHMKA TEIUIOTHl HCIOJB3YIOT CHEHHAIBHBIE Jamibl (MPOU3BOAUTEIBHOCTD
pednexkTopHol Cymkud B 3.5 pa3 MpeBbIIaeT MNPOU3BOJUTEIBHOCTDh CYIIKH
MOJIOTPETHIM BO3yXOM);

= TokaMi BbIcOKOM yacTtoThl (TBY); crmoco® npuMEHSIOT B MacCOBOM
IIPOU3BO/ICTBE;

* yHGpaKpaCHBIM M3ITYYEHUEM; CIOCOO MPUMEHSIOT ISl CYIIKH JeTaleH,
MOKPBITHIX IBETHBIMU SMAJISIMH.

Br16op crioco0a CyIku 3aBUCUT OT YCJIOBHM MPOU3BOJCTBA U MPUMEHSIEMBIX
JAKOKpPacOYHbIX MarepuanoB. Haubombiiee pacnpocTpaHeHHe I CYIIKH W3JETui
MOJIYYHJIM KOHBEKLIIMOHHBIE U TEPMOPETYJISLIMOHHBIE CYIIUIbHBIE KAMEPBI.

B KOHBEKUHMOHHBIX CYIIMJBHBIX KaMepax CyIlIKa [POU3BOJUTCA IIpH
HEIMOCPE/ICTBEHHOW TIepeaye TEIUIOThl OT LUPKYJIUPYIOMIETO TOpSAYero BO3yXa,
HAarpeBaeMoro mapom, ropsiueid BOAOW WJIM TOMOYHBIM ra3zoM. [loBepxHOCTH HU3aenus
00yBalOTCA TOpSYE Ta30BO3AYIIHOM CMEChbIO, KOTOpas MOJAETCA B CYIIMJIbHYIO
KaMepy € IIOMOIIbI0 BEHTUJIATOPA.

B TepMoperyasuuMoHHbBIX CYHIMJIBHBIX KaMepax 00OrpeB OCYIIECTBISETCS 3a
cueT MH(pPaKpacHOro M3IydeHHs. B kauecTBe MCTOYHMKOB M3IYUYEHHUS HCIOJIB3YIOT:
AJIEKTPOJIaMITbI, HMerolme ¢GopMy chepudyeckux Wid napaboMYecKux Koo,
BHYTPEHHSSI MOBEPXHOCTh KOTOPBIX IMOKPBITa TOHKHM CIIOEM cepebpa; TpyOuaTbie
anektponarpesatenu (TOH) ¢ anromuHueBbIMU pedieKkTopaMu; TaHEIbHO-KJIETOUHbIE
HarpeBaTeiid, B KOTOPbIX MCTOYHUKOM H3IIYUYEHUS SIBIISIETCS METAJUIMYECKasl CTECHKA,
HarpeTasl ra30BOW FOPEJIKOM WIM METAJUIMYECKOM CITUPAJIBIO.

KoHcepBauus u ynakoBka. YacTo MallMHBI W arperatrbl MOCTYNalOT B
AKCIUTyaTallMi0 HE cpa3y IMocje COOpPKH, MPUYEM MPOAOIKUTEIBHOCTh MEpHoJa 10
BBOJIA B HKCIUTYaTalMI0 MOXKET OBITh TIOBOJIbHO 3HAYUTENbHOU. UTOOBI IPEe10XpaHUTh
JeTand M CcOOpOYHBIE €IUWHULBI OT KOPPO3MH B ASTOT NEPHUOJ, UX IMOABEPraroT
KoHcepBauuu. CTaHIapTOM MPEAYyCMOTPEHBI pa3M4HbIe CIOCOObI KOHCEpBAIUH,
YUUTHIBAIOIINE KOHCTPYKTHUBHBIE OCOOCHHOCTH MAIMHBI, MaTepuaj, U3 KOTOPOro
W3rOTOBJIEHBl €€ JETaM, YCJIOBHS U CPOKM XPaHEHHs, KIMMAaTHYECKUE U JPYrHue
¢dakTopsl. OCHOBHBIMU U3 ATUX CIIOCOOOB SBJISIFOTCS CIICTYIOIINE:

" HAHECEHUE Ha BCI0 WJIM YacTh MOBEPXHOCTH MAIIMHBI CJIOS CMa3Kd WM
WHTHOHUTOPA;

" YIaKOBKHM B UHTHOUTOPHYIO Oymary;

®* IOMeIIeHrEe B aTMOC(hepy, HACHIIICHHYIO MTapaMi HHTUOUTOPA;

" [IOMEILIEHUE B TEPMETUYHBIA IJICHOYHBIA MENIOK C CHJIMKarejlieM Wiu
UHEPTHON aTMOC(EpOi;

®* Y[IaKOBKA B TEPMOYCAKUBAEMYIO TUICHKY.

VYnakoBka MalllMHbl WJIM €€ YacTed CIYXUT sl NpPeIoXpaHEHUs HUX OT
MEXaHUYECKUX MOBPEXKACHUN U aTMOCHEpHBIX BO3AeHCTBUNA. OOBIYHO SISl YIIAKOBKHU
UCIIOJIb3YIOT JIEPEBSIHHBIC SIIIUKH, OOUTHIE BHYTPHU BOJOHENPOHHUIIAEMON OyMaroi.
MarmHbl OOJIBIINX Pa3MEPOB OTIIPABISIIOT MOTPEeOUTEN0 B pazoOpanHoM Buae. [lpu



pelleHnrn Bompoca O pa3dopke HEOoOXOJUMO YUWUTHIBATh HaJWYHE IOAbEMHO-
TPAHCIIOPTHBIX CPEJCTB - COOCTBEHHBIX U OTPEOUTES.

5.6 Opranmu3auus pa6ot Ha yyactke coopku. [liiannpoBka yuactka
cOopKu

Opranuszanus padboT Ha ydyacTke cOOpKH 3aBUCUT OT 1IEJIOTO Psiia YCIOBUH, B
TOM UHWCJIE€ OpraHu3allMOHHOW (opmbl  cOOpKM, BHJA COOpPKH, CTENEHU
pacuJICHEHHOCTH TEXHOJOTMYECKOro Ipolecca Ha ONepalyy, CTENEHU MEXaHU3aluu
U aBTOMaTU3aluu cOOpPOYHOro Ipouecca u ap.

Ha pucynke 5.5 mpencraBieHa cxeMa cCOOpKM H3JENHs MO OpuUrajgHOMY
metony /IlokpoBckuil/. DTOT METOA MPUMEHSIETCS MIPU CTALlMOHAPHOM BUJE COOPKH,
4acTo IS KpYIHBIX U3Aenuil. YneHsl Opurajipl cequaln3upyroTCcsl Ha BBIIOJIHEHUN
ONpEeNEeTIeHHBIX COOPOYHBIX ONEpaluid, 4YTO TO3BOJISIET HCIOIB30BaTh Ha COOpKE
AQHAJIOTUYHBIX U3JEIHIA padounx Oosee HU3KOM KBATH(PUKALIUH.

il

& 4 i

SRR

Pucynok 5.5 - Cxema cOopku uzzenus no opuragaomy Merony: 1...12 -
y37bl ¥ getam u3nenus; A, b, B, I' — pabouune mecTa.

[IpaBunpHass opranuzanus pabodero mMecrta cOOpIIMKAa 3aKI4yaeTcs B
OCHAIIICHUH €r0 BBICOKOTPON3BOAUTEIHLHBIM 000PYI0BaHUEM, TTPUCTIOCOOTICHUSIMHA U
MHCTPYMEHTaMH,  HEOOXOJUMBIM  HMHBEHTApeM,  MOIBEMHO-TPAHCIOPTHBIMU
cpeactBamMu u Jap. IlnanupoBka pabouero mecrta ciecaps-cOOpIIMKA OTIMYACTCA
00JBIIMM Pa3HOOOpPA3HEM U 3aBUCHUT OT XapakTepa Mpou3BocTBa. OHMH U3 TUITOBBIX
BapUaHTOB IIJIJAHUPOBKH pabodero Mecta Opuraapl cliecapeii-cCOOpIIMKOB IS
YCIIOBUI €IMHUYHOTO ¥ MEIIKOCEPHITHOTO TIPOU3BOCTBA MMOKa3aH Ha pUCYHKE 5.6.



Pucynok 5.6 — TumoBas mianupoBka pabouero mecta Opuramsl ciecapei-
cOopiukoB: 1 — mojcTaBka Juisl eTalield; 2 — peleTKd MoJA HOTH; 3 — MOJbEMHO-
MIOBOPOTHBIE CTynbsl; 4 — ypHa; 5, 11 — crombl; 6 — ciecapHble JBYXTYMOOBBIE
BEpPCTaKH; 7 — IBYXCEKIMOHHBIN MIKa(; 8 — CTON AJI1 TEXHUYECKON JOKYMEHTAIUH; 9
— creuax; 10- KOHCOIBPHO-TIOBOPOTHBIN KPaH.

[Ipu noTo4yHOM OpraHu3aMoOHHON (popmMe COOPKU TEXHOJIOTHUECKUH TPOIecC
MOXXET OBITb pEaM30BaH C TOMOIIBIO CIENUATU3UPOBAHHON IMOTOYHON JIMHUU
coopku. Pacmonoxkenue CcOOpOYHBIX TMMOCTOB (CTaHIMI) HA TaKOW JIMHUU
OCYIIECTBIIACTCS B MOPSIKE BHITOJHEHHS 00IIIeH cOOpKH (pUCYHOK 5.7).
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Auuy y3nobou coopKy

Pucynok 5.7 - Cxema opraHu3aiiuy CrieuaIn3npOBaHHON MOTOYHOW JTMHAH
cOOpKH.



[Tepemerienne coOMpaeMoro U3AEIUS MOXKET OCYIIECTBIATHCS HECKOIBKUMHU
cnoco0aMu: Ha HENPEPbIBHO JBIKYIIEMCS KOHBEilepe; Ha KOHBellepe ¢
IIEPUOANYECKUM  JIBMOKEHUEM;  IIOCIEAOBATEIBHOM  MEpefade ¢ IOMOIIb
MEXaHUYECKUX YCTPOICTB; Iepeaadeii BpyuHyro. B Takyro NOTOUYHYIO JIMHHIO COOPKH
MOTYT BKJIIOYAThCS KPOME COOpPOYHBIX MO3UIMI CpPEICTBA MEXKOIEPAIMOHHOIO
TpaHcnopTa (KOHBEHep, CKIW3, CKaT WM pydHas Iepefada); MecTa XpaHCHUs
KOMILUIEKTYIOIINAX AIIEMEHTOB (cTemnaxn); KOHTPOJIbHO-PETYIUPOBOYHAS
amraparypa; Macllo3alpaBOYHAasl CTaHUHWSA; HUCHBITATENbHbIE CTEHIBI; IUIOMIAIKA
(cKkJ1a, HaKOMUTENb) TOTOBOM MPOAYKIIMH.

Ecnu yacTHBIN T, MEHbILIE TPYAOEMKOCTH OOIIeld COOpPKH, TO MOXKET ObITh
OpraHuW30BaHa MHOTOHOMEHKJIATypHas TMOTouyHas JuHUS cOopku. [lpuHnun
OpraHu3allMi TAaKOW JIMHUM TOJ00CH BBINIE MPUBEIECHHOMY, HO T.K. Ha JIMHUU
coOuparoTcsl M3JeNHUsl HE OJIHOTO HAaWMEHOBAHMS, A HECKOJIBKUX BO3MOXKHO
BKJIFOYEHHUE JOMOJHUTENbHBIX MMOCTOB, KaK OOILIEH TaKk M y3J0BOW COOPKH KOTOpHIE
HE 3a/IeiCTBOBaHbI MPU COOpPKE N-TO HAUMEHOBAHMS, HO HUCIONB3YIOTCA MPU COOpKE
W3JETUN IPYTUX HAUMEHOBAHU .

OCHOBHOE OTJIMYHME YyYacCTKa HEMOTOYHOW COOPKM — HaJu4He LEHTPATBHOTO
komruiekToBouHOTO ckiana (LIKC), Ha koTOpbIi wu3enue BO3BpallaeTCS IOCIHE
BBITIOJTHEHUS KXK/IOM OUepe/THOM ornepanuu (PUCYHOK 5.8).
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Pucynox 6.8 - Cxema opranu3aiuu HEMOTOYHOU COOPKHU

5.7. TexHo10rHYeCKAsI TOKYMEHTAIMS HA COOPKY M3/1eJ Uil

TexHomornueckne KapThl COOPKM COCTaBISIOT Ha KaXKABIA  OTIEIHHO
coOupaeMblil y3en (MOArpymnmy, Tpymnmy), a Takxke oOuryro cOopky wmzaenus. s
KaXX0ro pabouero mecra W cOOPOYHOTO TOCTAa B TEXHOJOTHYECKYIO KapTy HaIo
BKJIIOUYATh T€ OTIEPAIliH, KOTOPHIE TOJDKHBI BBITIONHATHCS HA 3TOM TOCTY.



TexHonornueckue KapThl COOPKHU SIBISIFOTCSI OCHOBHBIMH MTPOU3BOICTBEHHBIMU
JOKYMEHTaMH, OIpPEACSIOIMMH TEXHOJIOTHIO COOpKM anekTpoanmapaToB. OHu
COCTaBIISIIOTCS HA COOPKY y3JIOB U BCETO ammapara.

TexHomornyeckue KapTbl COOPKH COCTAaBJISIOT Ha KaXIyl OIEpALMIO,
COBOKYIHOCTh 3THX KapT MPEJCTaBISIET CO00M TEXHOJOTUUECKUN Tpoliecc COOpPKH
MOJATPYIIIbI, TPYIIIbI, U3EIHSL.

TexHonmornyeckue KapThl COOPKM COCTaBISIOT MO YCTAHOBJIEHHBIM (hopmam.
Nx cHaOX)aoT 53CKU30M, TMOSICHSIOIIMM COJIEp)KAHUE OIepalud, C YKa3aHHEeM
HOMEpOB JIeTajeil M BBIIEPKUBAEMBIX MPU COOPKE pa3MepoB. 31eCh K€ MPUBOMIST
TEXHUYECKUE YCIIOBUA Ha cOOpKy. Omepanuu U MepexoJibl BIUCHIBAIOT B MOPSIKE
OUYEpPEHOCTU WX BBHIMOJTHEHUS.

[Ipy npoekTHUpoBaHWU COOPOYHBIX IIEXOB E€IMHUYHOTO IPOU3BOJICTBA
TEXHOJIOTUYECKHE KapThl COOPKM HE pa3padaThIBAlOTCA, & COCTABISIOT TOJBKO
ONepalMOHHbIE BEIOMOCTH.

Ha ocHOBHBIE U CIIOKHBIE Y3JIbI H3IEIHIA COCTABIISIOT TEXHOJIOTMYECKUE KAPTHI
cOOpKH, B KOTOPBIX MOCIEAOBATENBHO MO KaX10H COOPOYHON Olepanuu yKa3blBaroT:
000pyI0BaHUE, MHCTPYMEHT M BCIOMOTAaTElIbHbIE MaTepHalIbl; TPYAOEMKOCTh Ha
y3€J, U3ENIUe U TOJI0BYIO Iporpammy; npodeccuu u paspsaiasl pabouux. 371ech xKe
yKa3pIBalOT IJIOTHOCTb pabotbl. Ha apyrue y3apl u o0miyro  cOOpKy
TEXHOJIOTUYECKH IPOLIECC YKA3bIBAIOT B MAPIIPYTHON BEJOMOCTH.

[TocnenoBaTenbHOCTh MPOEKTUPOBAHMSI TEXHOJIOTMYECKOTO Ipoliecca COOpKU
CBOJIUTCSL K pa3pabOTKE TEXHOJIOIMYECKOM CXEMbI COOPKH, TEXHOJOTMYECKHX KapT
cOOpKH, MPOU3BOJCTBEHHBIX TEXHOJIOIMUECKUX KapT KOHTPOJIS, WHAUBUAYAJIbHBIX,
IPYNIOBBIX U TUIOBBIX MTPOLIECCOB COOPKH, TEXHOJIOTMUECKUX MHCTPYKIIHUI.

PykoBomsummu JOKyMEHTaMu COOpPOYHOTO TEXHOJOTHYECKOro Mpoliecca
ABJISIFOTCS: COOPOYHBIEC YEPTEIKU Y3JI0B U MEXAaHU3MOB, TEXHUUYECKUE YCIOBUS, CXEMBI
COOpKH, TEXHOJOTUYECKHE CXEMbI COOPKH, TEXHOJIOTHYECKUE KAPThl COOPKH U Ap.

B cepuilHOM  NOpOU3BOJACTBE  TEXHOJOTMYECKUWA  mpouecc  cOOpKHU
pa3zpabaTbiBaeTCsi MeHee MOJAPOOHO, MOATOMY clecapsiM-COOpIIMKAM MPUXOIUTCS
UMETh JeNI0 co cOOpoyHbIMH yepTekamu. CocTaBisieMble B YCIOBUSX CEPUUHOIO
MIPOU3BOJICTBA TEXHOJIOTMYECKUE KapThl COOPKM M3IENHs COoAep:KaT B ce0e MHOTHE
JaHHbIE TI0 OPraHMU3AllMOHHOM MOATOTOBKE COOpOYHBIX pabor. Hampumep, B HUX
yKa3aHbl JIeTalM, MOJJIeKal[Me COCAMHEHHI0, HOMEpa HMHCTPYMEHTOB H
MPUCTIOCOOJICHHM, TPUMEHAEMBIX Tpu cOopke. Takum oOpa3oMm, aHAIU3UPYS
YepTeXH B YCJIOBHUAX CEPUMHOTO TMPOU3BOACTBA cCliecapb-COOpPIIMK pa3dupaer
CPaBHHUTEIHLHO HEOOJBIION KPYr BOMPOCOB. DTO OOBACHAETCA TEM, YTO COOpPOUHBIE
YepTeXH 1O MOCTYIUICHHS Ha COOpKY MOJPOOHO aHAIM3UPYIOTCS B TEXHUYECKHX
OTJEeNax 3aBOJa W 1I€Xa BO BpPEMS NPOEKTHPOBAaHUSA TEXHOJOTHMYECKOIO Ipolecca
coopku uzaenus. [Ipu 3ToM MHOTHE BOMPOCHI, KaCAIOIIMUECs OpraHU3allui U BEJICHUS
cOOpOUYHBbIX PaboT, YK€ YTOUHEHBbI TEXHOJOTraMu, U ClieCapb TOJbKO 3HAKOMMTCS C
pe3yibTaTaMu PEIICHHs] TUX BOIMPOCOB, KOTOPbIE YKA3bIBAIOTCS B TEXHOJIOTMYECKOM
nporecce.

TexHonornyeckas kapTa COOpPKH JIOJDKHA COJEpKaTh: HAMMEHOBAHHUE Y3Ia;
HAaUMEHOBaHUE 11€Xa, OTACJICHUs] U MecTa COOpPKM; KOJIMYECTBO Y3JIOB Ha MAIIUHY;
HOMEDP Yy3J1a; HOMEpP OIEpaluu; COJEpKaHUE OIepaluu; CBEIEHUS O JeTajsx,



MOCTYNUBIIMX Ha JAHHYIO ONepalrio (HOMep JeTaiei, KOJIUYECTBO); CBEACHUS 00
MHCTPYMEHTE, MPUCHOCOONCHUSAX U O00OpYAOBaHMM [JJs JaHHOW Omepaunuu
(HauMeHOBaHUE, UHACKC, KOJMYECTBO) U HOPMY BpeMEHH. B TexHOoJornueckon kapre
IIPUBOJUTCS 3CKU3 COOPKU y31a. TeXHOIOrnueckrne KapTbl COOPKU COCTaBIISIFOTCS Ha
Kaxayro cOopounyro eauHuily. COBOKYIHOCTb 3THX KapT IpeacTaBiseT coOoi
TEXHOJIOTMUYECKUN TPOLECC COOPKH MOATPYIIIBL, TPYIIbI U U3AEITUS.

KapTsl cOOpKHU cOCTaBISIFOTCS JUIsl U3/I€TUI BCEX BUIOB IPOU3BOACTBA. B HUX
OTpakaeTcs  IOCIENOBAaTENbHOCTh U METOAbl  COOpKHM,  pacujeHEHHE
TEXHOJIOTMUECKOI0 Ipoliecca Ha OTAeNbHbIe omnepanuu. JlanHple 00 odopmieHuu
TEXHOJIOTMUECKUX KapT COOPKU ONPEAEIIAIOTCA TUIIOM U MacIITaboM IPOU3BOJICTBA.



