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KAUECTBO

OBECINMEYEHUE
TEXHOJIOTMYECKOIO

KAYECTBA
HA NPOU3BOACTBE

TekcT: Bacunuin AchaHacbeB
AHTOH leHueneB

TpaguUMOHHO obecnevyeHUe HapgJJiexallero ypoBHS
KayecTBa - 3TO MepPOnNpUATUA, HanpaBJIeHHble

Ha NOCTPOEeHue onpeneseHHoOn opraHM3aLuMoOHHOM
UHMDPACTPYKTYPbI U 3aTParmBaloT BCe acneKTbl
nNeaATenbHOCTU nNpeanpuatua. Jpyrumm cioBamu,
3TO MHOrodakTopHas 3apa4a, K peLleHNIo KOTOPOou
Heo6xoaunMo noaxoauTb KoMmnaekcHo. Ocobasa
ponb 30eCb OTBOAUTCA O6ecneyeHUIo KayecTBa
BbINMyCKaeMbIX U3sgesinn.
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Bnnskoe pacnonoxeHune
LOPOXKW K MuoLLanke

MpuMepbl KOHCTPYKTOPCKUX AeheKTOB

B mpubopocTpoeHny 3anaya obecrieueHus: KauecTBa U3e-
JIU¥ 3J7IEKTPOHHOM TEXHUKU — OiHA U3 KJItoueBbIxX. CHIDKEHHE
KauecCTBa U HaZIEXHOCTHU BbIITyCKAaeMOM IPOJAYKLIMHY [TOAPbIBAET
aBTOPUTET IPOU3BOIUTEJIS, CHIDKAET IIPUOLLIL Y KOJIMUECTBO
MIOTeHIMa/IbHBIX 3aKa30B. [IpoBeeHie peMOHTOB, CBA3aHHbIX
C HEOZITHOKPATHOM 3aMeHOM KOMITOHEHTOB, CHIDKAET HaOEX-
HOCTb ITPUOOPOB U YBEJIMUMBAET BEPOSITHOCTh ITPOBEEHU
rapaHTHUMHBIX PEMOHTOB Y IOTPebrTe . YUUThIBad LLIMPOKYIO
reorpaduro MpoaaK, 3aTpaThl Ha IMPOBeAEHHE TOA0OHBIX
PEMOHTOB MOT'YT ObITh HACTOJIBKO 3HAYUTEJIbHBI, UTO CAea-
FOT IIPOU3BOACTBO YOBITOUHBIM, OCOOEHHO IPU AJIUTE/IbHBIX
rapaHTUHHBIX CPOKax. BeicoKas TpyZIoEMKOCTh IIPOBELEHNS
PeMOHTOB ITPUOOPOB Ha BCEX ITAlax UX U3rOTOBJIEHHUS I10-
BbIIIIAeT Ce6eCTOUMOCTD U OTITYCKHYIO CTOUMOCTD IIPUOOPOB,
CHIDKAs UX KOHKYPEHTOCIIOCOOHOCTD Ha PhIHKE.

C pasButuem TexHosorui «MHayctpuu 4.0», B TOM YmC-
Jle UICKYCCTBEHHOTI'0 MHTEJIJIEKTA, COBPEMeHHbIEe MPeIpy-
ATUSA B CBOEH IOJIMTUKE 00eCIIeUeHUsa KauecTBa CTPpEMATCA
NepexonuThb OT ITOUCKaA, yCTpaHeHI/IH U BBISIBJIEHUS TEX-
HOJIOTMUECKUX MPUYUH BO3HUKHOBEHUS 1eEKTOB K IIPO-
THO3MPOBAaHUIO MX BO3HHMKHOBEHNA U 3ab/1aroBpeMeHHOMN
paspaboTke npenymnpexnaroinx Mep. KoneuHo, npezrotrspa-
TUTh BO3HUKHOBeHUE JedekTa ropaszo 3¢PeKTHUBHEE, UeM
BBITIOJTHATD [TOCJIEAYIOLINM ero MorcK U peMoHT. Ho naxe
TaKOM IMoAxom, U3-3a MHOropakKTOPHOCTU CUCTEMBI 00e-
CrieyeHUs KaYeCTBa He rapaHTUPYeT OTCYTCTBUS AedeKTOB.
[ToaTomy nmoMuMoO MpenynpeXxAarlux Mep Ha Ipeanpu-
ATUU OOJDKHa }IeﬁCTBOBaTL cucTeMa IMPOru3BOACTBEHHOI'O
KOHTPOJIA.

OcHoBHble BUAbI fePeKTOB, KOTOPhIE BCTPEYAIOTCS Ha
[IPOU3BOLCTBE B L[€JIOM Y B IPUOOPOCTPOEHUH B YaCTHOCTH,
MO>XHO pasfesiuTh Ha TPU IPYIIIIbL

KOHCTPYKTOPCKHeE NedeKThI;
IedeKThl MOKYTIHBIX U3JIe/ i /KOMILJIEKTYIOLINX;
TEeXHOJIOTUYECKHE NedEKTHI.

KoncTpykropckue nedpekrsni
KoHcTpykTopckue nedeKThl — 3TO HECOOTBETCTBUE Tpe-
00OBaHUSIM TEXHUUYECKOTO 3aJaHudg UK YyCTaHOBJIEHHBIM

BIM30CTb NEepexogHoro oTBepcTms
K KOHTaKTHOM MioLanke

HenpaBuibHas KOHCTPYKLMSA
KOHTAKTHbIX MJIOLLAA0K

MpaBuJiaM pa3paboTku (MogepHU3aLuu) nponykuuu. OHu
SIBJIAIOTCS CJIEICTBUEM HECOBEPIIIEHCTBA KOHCTPYKIUU

U oMOO0K NMPU KOHCTPYHUPOBAHUU U pa3paboTke. [Ipu-
UUHBI TaKUX AePeKTOB MOTYT ObITb Pa3JIMUHLIMU: OT
HeMNpaBUJIbHOI'O BbIOOpa MaTepHUasioB U KOMIIOHEHTOB 10
HEKOPPEKTHOHN Pa3BOJKU IJIATHI UJIM CXEMOTEXHUYECKUX
OLINOOK.

Oumbkxu pa3paboTKU JOJDKHBI ObITh BhISIBJIEHBI HA
aTanax NpueMKH KOHCTPYKTOPCKON TOKyMEeHTalllH, TEXHO-
JIOTUYECKOH MOATOTOBKU MPOU3BOACTBA U U3rOTOBJIEHUS
OTBITHBIX 00pa3ioB (PUc €).

HedeKThI 3JIeKTPOHHBIX KOMIIOHEHTOB,
IIOKYIIHBIX H3OeJIHH H MaTepHaJIOB
HanHbIi THN NedeKTOB BO3HUKAET IIPY UCIIONIb30BaHNN
HeKaueCTBEeHHbIX KOMIIJIEKTYIOIIKX TP cOOpKe U3esns
(Pvc @).

s penymnpexieHus IIOCTYTIJIEHHS B IPOU3BOLCTBO
IedeKTHbIX (HECOOTBETCTBYIOLLINX I10 3JIEKTPUUYECKUM I1a-
pameTpamM) KOMIIOHEHTOB, KOMITJIEKTYIOIIUX ¥ MaTepUaioB
HeobX0IMMO CJIefyIoLIee:

PazpaboTka, BHepeHUe U NIofJep>KaHue B aKTyalb-
HOM COCTOSIHHH HOPMAaTUBHbIX JJOKYMEHTOB (Ha-
npumep, CTTI), permaMeHTHPYIOLIMX IPUMEHEHNE
KOMILJIEKTYIOIIUX (OrpaHUYNTEJIbHBIX [TepevHel).
OpraHu3alys IMOCTOSIHHOHN paboThl IO KBasihdUKa-
LIMY NIPOM3BOAMTEJIEHN U TIOCTABIIMKOB [J1 TIOAJep-
>KaHUS OTPaHUUUTEJIbHBIX NTEPEYHe B aKTyaJbHOM
COCTOSIHUM.

[Tpy nprémMKe KOHCTPYKTOPCKOM NOKyMEHTALUH KOH-
TPOJIb IPUMEHEHUS TOJIbKO U3JeJIMH, BK/IIOUEHHbIX B
YTBEPXXIEHHBIN OrpaHUYUTESIbHbIH [1epeYeHb.
OpraHu3alys MpoBefeHUs: BXOLHOTO KOHTPOJIS
MOKYIIHBIX U3JIeJIUHM B COOTBETCTBHH C ITporpaMma-
MH U MeTOJIMKaMH, pa3paboTaHHBIMH B IIpoliecce
KBaTUOUKALIIH,

Kpaiine nosesHbIM OyZeT ¥ OpraHu3aLysa CUCTEMBI
MIPOCJIEXXUBAEMOCTHU UCII0JIb3yeMbIX KOMITJIEKTYIOLINX, T10-
3BOJISIIOLIIEH BECTH CTATHUCTUKY OTKa30B KOMIIOHEHTOB C
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LedekT coegnHeHns KpucTtanna
C NPOBOAHUKOM

2]

MpuMepbl AeeKTOB NOKYMHbIX U3aenun

TOUYHOCTbIO [JO HOCUTEJIA ([TOCTABIIMKA, [IPOMU3BOAUTEIS),
UYTO LACT BO3MOXXHOCTB ITpU OOHAPY>KEHUU CUCTEMaTUYe-
CcKUX nedeKTOB BEPHYTh BCE [1eYaTHBIE Y3JIbl [JIS 3aMEHbI
nedeKTHBIX KOMIIOHEHTOB.

TexHosiorHUeCKHE OAedeKThI
TexHosornueckue fedeKTsl — 3TO HECOOTBETCTBHE U3-
nenusl Tpe6oBaHUSAM HOPMATUBHOMN JOKYMEHTAalUX Ha 13-
rOTOBJIEHHE WJIM [1I0CTaBKy NPOAYKLMK. [laHHbIe fedeKTbl
00OBIYHO BO3HUKAIOT IIPY HapYIIEHUHU TEXHOJIOTUUECKOI0
rpoliecca Ipy NpOU3BOACTBE, HEYIOBJIETBOPUTEIBHOM CO-
CTOSTHUH 060pyIOBaHHUs, HapylIeHUH YCJIOBUN XpaHeHUS.

Hawnbosee pacripocTpaHeHHbIe TEXHOJIOTUUECKUE Jie-
deKThI B IpUOOPOCTPOEHNUH:

BHyTpeHHHe MOBpeXAeH!s UK JepopMaLns
KOMIIOHEHTa;

BHyTpeHHHe JedeKThl MasgHOTO0 COeJUHEHNS;
OTCyTCTBHE KOMIIOHEHTA;

CMellleHre KOMIIOHEHTa;

«HaATPOOHBIN KaMeHb»;

OIINOOYHBIN TUITOHOMHHAT;

HeIporiay;

HelnpaBu/bHasa ¢opMa raaTesy;

KOPOTKO€E 3aMbIKaHUE;

LIIaPUKHU NIPUIIOS;

neperyTaHHas MOJISIPHOCTS;

MOBPEXAEHHUA BbIBOJIOB KOMITIOHEHTOB.

Ha Bo3HHMKHOBeHMe TeXHOJIOTMUeCKUX AedeKTOB BJIU-
SIFOT MPaKTHUYECKH BCE TIPOU3BOJICTBEHHbIE ITApAMEeTPEhI, B
TOM UHCJIE:

YpOBeHb NPOX3BOACTBEHHON IUCLIUIIJIMHEL,
TEXHOJIOTHUeCKHe PEXUMBI;

YCJIOBHS OKPY>KaIOLLIEH Cpeibl;

COCTOsIHHe 00OpyIOBaHMUS;

YCJIOBUS XpaHEHUS U TPAaHCIIOPTUPOBKU U3LEJINH U
KOMIIJIEKTYIOLLIKX;

YPOBeHb KBaJIMPUKALIMU NTepcoHaa.

OueBugHO, yTO AJ1s1 0becreueHus: KaUecTBa Ha ITPOU3-
BOZCTBE HeJOCTATOYHO BbIMIOJHUTL OOJIBILIOHN PAL CJIOXK-
HbIX MeponpuaThil. Heo6xoaumo Taxxe 06ecrnednTs M04-

[edekT kopnycupoBaHus 1
M30bITOYHAs ASIMHA NPOBOAHWKOB

[edekT TpaBneHusa

JepkaHue BCEX MMapaMeTPOB TEXHOJIOTHUYECKOTO Mpoljecca
rocJie JOCTHXXEHHS 3arJIaHUPOBaHHOTO YPOBHS KauyecTBa.
[TocTOSIHCTBO MapaMeTPOB MPOU3BOACTBA — HEOOXOAUMOE
YCJIOBHE TIOBTOPSEMOCTH TEXHUUECKUX XapaKTEPUCTUK
BBIMTyCKAEeMbIX U3esni. [IoBTOpseMOCTh XapaKTEPUCTHUK
IOJDKHA ObITh 06ecrieyeHa, B TOM YKCJIe, 32 CUET MTOBTOPSI-
€MOCTH MapaMeTPOB TEXHOJIOTHYECKUX TpolieccoB. CTpo-
rasi TEXHOJIOTHYeCKas JUCLIMIJIMHA — 3a CYET ITepBOKJIACC-
HOro 060pyLoBaHuUs, KBaTUGHUIIMPOBAaHHOTO IIEPCOHAA U
COBpPEMEHHOM opraHU3alliy MPOM3BO/ICTBA.

Kako# YPOBEHBb KaueCTBa CUHTAETCA O0-
NYCTHMBIM?

3Mech He MOXeT ObITb €AUHOr0 3HaUEHHS UJIH «30JI0TOH
cepenuHbI» 01 BceX. Kaxxoe peAnpusaTHe BIpaBe yCTaHaB-
JINBaTh CBOU CTaHIAPTHI KAYEeCTBa B 3aBUCUMOCTH OT THUIIa U
MIpUMeHEeHU BIITyCKaeMbIX U3fenui. Ha ciyxy ceiiuac KoH-
uernuus «[ects curmar! ¢ ee 3-4 nedeKkTaMu Ha MUJIJTHOH, HO
OHa I10/ipa3yMeBaeT KOMITJIEKCHBIN IOAXOZ, [10 0becreueHuIo
KauecTBa Ha BbIXOJle KaXXJ0r0 U3 ITPOLIECCOB Ha BCEM JKH3HEH-
HOM LIMKJIe [TPOM3BOJICTBA U3JeNNs, UTO B CUJTy Pa3HbIX IIpH-
UYMH yJlaeTcs Jajieko He BceM. [ToaToMy yaliie MOXHO YCJIbl-
11aTh yrioMyMHaHu4 npo 10 ppm v 100 ppm, YTO COCTaBJIAET
0,001 % u 0,01 % nedexToB cooTBeTCTBEHHO. MeXay sTUMU
ToKasaTesiIMU pa3Hulla BecbMa cylecTBeHHa — B 10 pas.

Ho nomnpobyeM chenaTh NpoCcTeNIIINHM pacyueT, MyCTh Ha
cyierka rpybom rnpyMepe, YTobbl yBULETh PA3HHULYY B 9KO-
HoMmuu. 1715 pacyeTa BO3bMEM NPOM3BOACTBO C TOTOBBIM
ob6bemoM Beimycka 10 000 npubopos cTorMocTsto 1o 100 000
pyosen kaxapii. KOHCTpyKLKS pacyeTHOro MeYaTHOro y3Jsa
coctout 13 1 000 koMmroHeHTOB. CpefiHee KOJIMUECTBO TOUYEK
NarKy CpefHeCTaTUCTHUYECKH PaBHO TPeM Ha KaXbl KOMIIO-
HEHT, TO eCTb Ha redyaTHOM y3Jie 3000 nasgHbIX COeqUHEHUH.

' LWecTb cMrmMa - cTaTUCTMYECKas KOHLUEenuusi, Ha OCHOBEe KOTOpOM
npouecc usMepsieTcs B napameTpax 6paka: npu BbiCLUEM YPOBHE B
LLlecTb curma uncno pgedekToB cocTtaBnseT 3, 4 HAa MUJIIMOH BO3MOXK-
HbiX. LLlecTb curma - aTo Takxe unocodums ynpaBneHusi, B KOTOPOW
OCHOBHOE BHUMaHWe yaensieTcs ycTpaHeHuto 6paka 3a cyeT npume-
HeHMs TaKUX NPUEeMOB, KOrpa CTaBka fenlaeTcs Ha aHanus pesynbra-
TOB U3MEPEHUN U COBEPLUEHCTBOBaHME NpoOLLEeccoB
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Baxno! [l pacueTa Mbl IPUHUMAaeM ypOBeHb KOHCTPYKTOP-
CKUX NedeKTOB U [edeKTOB, CBI3aHHBIX C HEKaueCTBEHHbIMHU
KOMIIJIEKTYIOLLKMMHU, PaBHBIMN «0».

KosmnuecTBO fnedeKToB nIpH moaxomax
100 ppm u 10 ppm

HOTeHLH/IaJ'H:Hoe KOJIMYeCTBO ,ZLeq)EKTHbIX IasgHbIX COeOUuHe-
Hul pu 100 ppm:

10 000x 3 000x% 100 / 1 000 000 = 3 000

3To0 o03HauaeT, uTo 3 000 nasHLIX COeAUHEHNI MOTYT HMeThb
IedeKThl, TaKUM 0b6pa3oM, TeopeTrudecku Ao 30 % cobpas-

HBIX M3JIeJIUH MOTYT OKa3aThCs C OPaKoM.

IlpumepHaa mpydoemkocmy A0kaau3ayuu degpekmos Ha naame
¢ 1000 komnonenmamu (6e3 AOH): 4 uaca.

Cmoumocme Hopmo-uaca: 1 000 pybaei.

Cmoumocmb pemoHmos 8 napmuu:

3000%1000x4 = 12000 000 py6eii.

[ToTeHuManbHOE KOMMYECTBO AePeKTHBIX NasHbIX CO-
enuHeHnui npy 10 ppm:

10 000x 3 000x 10 / 1 000 000 = 300

IpumepHas mpydoemkocms 0kaau3ayuu deghekmos Ha niame
¢ 1000 kxomnonenmamu (6e3 AOH): 4 uaca.

Cmoumocms Hopmo-uaca: 1 000 py6eil.

Cmoumocmb pemoHmos 6 napmuu.

300%1000x%4 = 1200000 pyb6aei.

12 000 000 py6sie#i mpu 100 ppm umu 1 200 000 mpu
10 ppm — pa3Huua 6osee yeM B 10 MUJIJTMOHOB pyOJIeH.
Becbma omytumo.

Mzl B34/1M B KaueCTBe MpHUMepa CiIydau, Korna usiesiie
ellle He BBIILJIO 3a NpeAesibl NPeATPUATHA, U ero HepaboToCOo-
cOBGHOCTD OblyIa BhIIBJIEHA Ha 3Tarle MPOU3BOJICTBA MM QYHK-
LIMOHAJIBHOT'O KOHTPOJIS. A eCJiu U3eslve YCIIEIIHO MPOLLLIO
WCITIBITAHKUS U OTIIPABUJIOCh K 3aKa3urKy? TexHOIornyeckue
edeKThl, ec/Iv OHU He ObUIY BBISBJIEHBI B TIpoliecce COOPKU
WJIM TECTHPOBAHUS U3LeJHs, IPOSIBJISIOTCS, KaK IIPaBUJIOo, B
HavasbHbIH [IepHoJ, SKCILIyaTallly, UTO BJIeUET 3a COOOM BbI-
TIOJIHEHHE rapaHTHMHBIX 00513aTesbCTB. B 3TOM cilyJae K 3a-
TpaTaMm Ha peMOHT A00aBJIgI0TCS KOMaHAUPOBOUHbIE PaCXOAp,
KOTOPBIe, YYUTBIBAs pa3Mepsl HallleH CTPaHbl, MOTYT COCTaB-
JIATh JECSATKU U JaXe COTHU ThICAU PyOJIeH, U Pa3HULIA MeXOY
10 ppm 1 100 ppm CTaHOBUTCA €lle OLyTUMEE.

[ToHsITHO, UTO OTITyCKHas LleHa Ha HU3JieJive Jallle BCero
rpefiycMaTpUBaeT pacxombl Ha NPoBe/leHre rapaHTUMHbIX
paboT, HO MpelnpusTHe IPHU HeJOCTaTOYHOM YpOBHe 00e-
CTieyeHHs1 KauecTBa TepsieT COOCTBEHHbIE CPeNICTBA, a KaK
3TO Ha3BaTh — «PACXOJIbI» UJIU KYITyLleHHAs BhIrOfa» — 60Jib-
LIIOM POJIX HE UI'PaeT.

Taxum o6pa3oM, HaMpallMBalOTCA CJIeAYIOLNe BbIBOIbI:
VYposens gedpextHocTH 0,01 % (100 ppm) u 60s1ee
MIPUBOJUT K CyIlleCTBEHHbIM PUHAHCOBLIM ITOTEPSIM
TIPEITIPUATHS U CHIKAET YPOBEHD €r0 perryTalllH.
Ob6ecnieueHre MPOU3BOCTBA ITPOrPECCUBHBIMU

TEXHOJIOTUSIMH KOHTPOJISI U KaueCTBa SIBJISIETCS
HeoOXOOUMbBIM YCJIOBUEM [JIs1 LOCTW)KEHHS BbI-
COKUX MOKa3aTeJsiel YNCTON MPUOBLIN U YPOBHS
KOHKYPEHTOCIIOCOOHOCTH.

HanaxxeHHbIN KOMITLJIEKC 06ecIieyeHyst KauecTBa MO-
JKET OKYIIUTHCS Y)XKE B IIEPBbIH I'Of,.

CnocoObI BbISABJIEHHA T€XHOJIOTHUECKHX
nedpeKTOB H HX OrpaHHUYEHHSA

Ha Texymuii MOMEHT CYILIEeCTBYIOT OBa OCHOBHBIX U Hau-
6oJiee pacnpocTpaHeHHBIX CrIocoba MmoucKa TeXHOJIoruye-
CcKUX nedeKTOB: BU3yaJIbHbIM KOHTPOJIb (UK OIITUYECKas
VHCIIEKLIYS) U PEHTT€HOBCKUM KOHTPOJIb. [IpryeM MMeHHO
ILJ1s1 BBISIBJIEHHUS 1ePEKTOB GOJIbLIIE UCTIO/Ib3YETCS ITEPBbIH,
a BTOPOM 10O OOJIbIIIEN YACTH CIIYXXHUT AJI OTJIaLKU TEXHO-
JIoTMUecKoro mnpoliecca. Ho TeHAeHIMa KO Bce GombIIeMy
HCII0JTb30BaHHIO0 KOMIIOHEHTOB CO CKPBITHIMHU ITOJ, KOPITYCOM
BbIBOJAMMU JenaeT ucnosib3oBaHue AOU meHee s dekTHB-
HbIM, @ PEHTI'€HOBCKUI KOHTPOJIb 60Jiee BOCTPebOBaHHBIM
Kak pa3 [ij1s noucka nedpekTosB.

W3BecTHO, UTO pa3Hble METOIbI KOHTPOJIS XOPOLIM KK IbIH
TI0J1 CBOM 3azauu. Harprmep, orrTruecke CUCTEMBI KOHTPO-
JIsI HECITOCOOHBI BBISIBUTB ITyCTOTSI B [TASHOM COEOUHEHUH U
IpyTHe CKPBIThIE UJTM HEBUIMMBIE I1a3y nedeKTsl. [l aToro
Hy>XeH peHTreH. C ero rmoMoIIpo MOXHO 06HAPY>XUTb Hau-
6osblilee KOIMYeCTBO AedeKTOB, HO BPSL, JI KOMY-TO IPUAET
B I'OJIOBY MCIIOJTb30BATh €I'0 /151 ITOMCKa HaArpOOHOr0 KaMHS,
Ha/IMuKs1/ OTCYTCTBUSI KOMITOHEHTA WJIU IIIapHUKOB ITPUIIOS.

¥ HasBaHHBIX METOLOB KOHTPOJISI TOMUMO PYHKIINO-
HaJIbHBIX CYIIECTBYIOT ellle anrapaTHble U ITporpaMMHble
OTpaHUUEHUS] CAMUX CUCTEM.

B AOH sTo:

IJIUTEJIbHbIE TTOATOTOBKA Y OTJIaAKa IIPOorpaMM UH-
crieKIuy (IIpyU TOM, YTO CKOPOCTh CaMOM MHCIIEKIUU
0OBIYHO BBICOKAs);

TeHeBble 30HbI, HAIPHUMep, PaCIOJIOKEHUE BEICOKUX
KOMITOHEHTOB PSIZIOM C HU3KUMU MOXET 3aTPYIHSTh
MPOBeIEHNE UHCITEKILIUU [T0CTIEHUX;
HEBO3MOXXHOCTb U3MeEPEHUS BLICOT Ha ILJIaTe;
HEBO3MOXXHOCTb OIpefiesieHUs GOpMbI rajiTesy;
HEBO3MOXXHOCTb MHCIIEKLIIMY GOKOBBIX CTOPOH
KOMITOHEHTOB.

VY cucTeMm peHTreHOBCKOI'0 KOHTPOJISI CAMBIM CYIIle-
CTBEHHBIM OTPaHHUYEHHEM SIBJISIETCS CKOPOCTb MHCITEKLIUH,
T.K. GOJIBLLIMHCTBO OTepaLHii BHITIOJTHSETCS OTIEPATOPOM.
Tarxoke MOXXeT ObITh 3aTPyLHEHA MHCIEKLMA [1J1aT C ABYX-
CTOPOHHUM MOHTa)XOM M3-3a HaJIOXKeHUsT U300pakeHUM
KOMITOHEHTOB IPYT Ha JIpyra MpHU «IIPOCBEUNBAHUU» PEHT-
reHOBCKUM H3JyueHueM. HeobxoIMMO TOMHUTB, YTO HE BCe
KOMITOHEHTHI CIIOCOOHbI BhIIEPXKaTh IJIUTEIBHOE PEHTTe-
HOBCKOe u3JjiyueHue (monpobHee B cTaTbe «Bo3gelicTBue
PEHTIeHOBCKOT'O U3JIyUeHNs Ha 3JIEKTPOHHbBIE YCTPOUCTBA U
KOMITOHEHTBI»?).

2 XXKypHan «BekTop BblCOKUX TexHonorun» Ne 8 (13) npekabpb 2014
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CaMoe cyLlecTBeHHOe OrpaHu4YeHne CUCTeM
PEHTreHOBCKOro KOHTpona?
CKOPOCTb MHCMNEKLINN.

CaMoe cyLecTBeHHOe orpaHuyeHme cuctem AOU?
HeBO3MOXXHOCTb BUAETb CKPbITble AedeKThbl.

KnioueBoe AOCTOMHCTBO CUCTEM PEHTIeHOBCKOro
KOHTpona?
B0O3MOXXHOCTb BUAETb CKPbITblE AedeKTbI.

KnioueBoe AOCTOUHCTBO cuctem AOU?
CKOPOCTb MHCMNEKLINN.

PazymeeTcs, cBOM OT/IMYMS U OTPAaHUUEHUS eCTh Y KaX-
nowt cuctemsl AOW nu peHTreHOBCKOI'0 KOHTPOJIS, 3aBU-
CsIIME OT €€ KJlacca U TEXHUUECKUX XapaKTEPUCTHK, BhIIIIE
MbI ITOKa3aJiy HavboJsiee o6I111e, CBOMCTBEHHLIE OOJIBIIIMH-
CTBY CUCTEM Ha PbIHKE.

[TosiyyaeTcs, UTO TaK U HET KYHUBEPCAJIbHON TabJIe TKU»
OT Bcex OoJie3Hel UK, BepHee, criocoba MHCIEKIUH, CII0-
CcobHOro obecrnevyrTs U BbICOKYI0 CKOPOCTh, U OOHapyXeHue
Bcex nedeKTOB Ha MeYaTHbBIX y3JIaX, BRIXOLSAIINX CO cOOpouU-
HOM JIMHHUM.

3HAUUT, OrpaHUUEeHHEe OJHOM CUCTEMBI SIBJISIETCS 0-
CTOUHCTBOM Jpyroi. A ecyy cuctemsbl 06beqUHUTL? Torna
OrpaHHUYEHUsI MOTYT ObITh KOMIIEHCUPOBAHEI, a COBOKYTI-
HOCTb QYHKLIMOHAJIbHBIX BO3MOXHOCTEN acT CUHepruye-
CKUM 3P deKT.

MmeHHO Tak peliny B KoMnaHuu Viscom U npeficTa-
BUJIM PBIHKY KOMOHMHUPOBaHHY0 cucteMy X7056-I1, co-
yeTarlllylo B cebe 6oraTble BO3MOXHOCTH OIITUYECKOM
WHCIIEKLIUY U PEHTIeHOBCKOrO KOHTPOJI U OOHOBPEMEHHO
HUBEJIUPYIOILYI0 OrPaHUYEHNS 3THUX JIByX TEXHOJIOTHH.

CucteMa aBToMaTuyeckon 3D-peHTreHOCKOMNUN U ONTUYECKON
nHcnekumm Viscom X7056-11

CucTreMa aBTOMaTH4YeCKOH
3D-peHTreHOCKONHH H ONITHYECKOH HH-
cnekuuu X7056-11

Viscom X7056-II — 3T0 yHUKa/IbHOE pellleH1e, KOTOpoe
coyeTaeT aBTOMAaTHYECKYIO ONITUYECKY0 3D-MHCTIEKIHIO C
BbICOKMM pazpelieHreM (AOU) 1 aBTOMaTUUYECKYIO pEHTre-
Hockonuio (APH) ¢ onuueit «Planar CT».

O61benyHeHNe OBYX BUIOB KOHTPOJIS B OIHOM KOpITyce
TI03BOJIUJIO ITOJIyUNUTh PaHTACTUUECKYIO 10 CBOMM BO3MOX-
HOCTSIM CHCTEMY, CTIOCOOHY0 00eCreunTh MPaKTHUeCKH
100 % KOHTpOJIb KauecTBa MeUaTHbIX y3JI0B [10CJIe MTaliKu.

B 1ykJIe MHCIEKIIUU MOTYT OBbITh 3aZlefiCTBOBaHbI KaK
obe cexunu AOU u APUY, Tak u Kaxkgasi oTaebHo. Ecimn
MIPOBEEHNE OLHOTO M3 BULOB KOHTPOJIS [J1 KAKOTO-JIN00
nsnesvs He TpebyeTcs, He3aLelCTBOBaHHAS CEKLIHS MOXET
paboTaTh MpocTo «Ha mpoxon». CeKLUH pa3esieHb] 3alUT-
HOM aBTOMaTHUUYECKOH IIepeEropoAKOU, KOTopasi OTKPhIBAETCS
TOJIKO B MOMEHT IepeMelLleHHUs [11aThl MEeXIy HUMU.

Pab6ota X7056-1I nocTpoeHa cnenyomuM 06pa3oM:

[Tnata A nocTtymaeT rno KoHBeHepy B cekuunto AOU,
TZle OCYLECTBJIETCS MOJIHBIM ONTHUYECKUN KOHTPOJIb
KayecTBa ee COOPKH.

[NTocyie 3aBepleHNSs OITTUUECKOTO KOHTPOJIS IiaTa A
repemeliaeTcs B cekiyo APY.

[Tnata b nmoctynaet B cexuyro AOU.

CucremMa aBTOMaTHYECKH HAaUMHAET PEHTIEHOBCKHUH
KOHTPOJIb BEIOOPOUYHBIX YYACTKOB IJIATHI A.
[TapaniesbHO C 3TUM MPOUCXOAUT I1OJIHBIN OIITUYe-
CKUI KOHTPOJIb TJIaThI B.

[Tocre 3aBeplieHys onepanuii naTta A BEIXOIWUT U3
cexunu APU v mocTymaeT Ha BbIXOZ, CUCTEMEI, a I1jia-
Ta b 3aHMMaeT ee MecTO, IepeMECTHUBIINCH U3 30HBI
AOMU u Tak masnee.

Tak KaK peHTreHOBCKHH KOHTPOJIb BCETO II€YATHOI'0
y3J1a He sIBJisieTCsI 00513aTe/IbHBIM U JIJTUTEJIEH 10 BpeMe-

YcTponcteo cucteMbl AOPU Viscom X7056-11
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TWMNbl KOPNYCOB KOMMNOHEHTOB C NPEANOYTUTENIbHBIM COCO60M MHCNEKLUUM AN ONpeaeneHNs pas3siInyHbIX TUMOB AedeKToB

HAJIUUME NO3ULIMOHUPOBAHUE NEPEMBIYKM nycToThl NONSIPHOCTb NAVKA
BGA AOUN AON APU APU AOUN APU
FlipChip AOU AOU APU APIA AOU APA
MLF/QFN AOU AOU APU APU AOU APU
QFP AOU AOU AOW/APU APU AOU AOW/APU
THT AOU AOU AOW/APU APU APU
CHIPs AOUN AON AOWN/APU APU AOUN AOWN/APU
PLCC AOUN AON AOWN/APU APU AOUN AOWN/APU
SOTs AOU AOU AOWN/APU APU AOU AOWN/APU

HHU, X7056-1] Mpon3BOAUT MHCIIEKLIVIO TOJILKO BEIOOPOU-
HBIX YUYaCTKOB IJIaThl, yKa3aHHBIX IIPU IIOATOTOBKE pa-
6ouelt nporpaMMsbl. JIOTMYHO, UTO TaKUMU yyacTKaMU Ha
revyaTHOM y3Jie OyAyT HauboJsiee KpUTHUUHbIE 3JIeMEeHThI
Y KOMIIOHEHTHI CO CKPBITHIMH BbIBOZAMU. DTH K& KOM-
[IOHEHTHI NpeBapUTEIbHO MOXHO NPOKOHTPOJIMPOBATH
pu oMoty AOU. B @@ npeacTaBiieHbl HEKOTOPBIE
THIIbBI KOpHyCOB KOMIIOHEHTOB C NpeAIIOYTUTEJIbHBIM
Ccr1oco60oM MHCIIEKIUY [JIs ONpeLesIEHNS Pa3JIMYHbBIX
TunoB nedekToB. Mcnosb3oBaHUe pa3HbIX BULOB UH-
CMEKLUWU B OJJHOM CUCTEME HEe HCKJIIOUAET, a NOIMOJIHSIET
Apyr apyra.

Pa3pneneHue neyaTHbIX Y3JI0B Ha IIPOLLEIIITHE» U «HE
TIPOLLIEIITHE» KOHTPOJIb IIPOHCXOIUT C YUETOM IPOBEZIeHH
060mx BUAOB MHCIIEKIMH. Jlaxke ecsiu I11aTa Mpollljia IIPOBEPKY
B AOU, Ho AP noka3zas B Hell Hanuuve nedeKTos, oHa OyZeT
repeMellieHa B oTOpakoBaHHble. OrepaTopy Ha pEMOHTHON
CTaHLIMU JiJI51 [TPOBeZieHUs] aHaM3a 6yLyT IOCTYIIHbI BCe U30-
OGpa’keHHs, MOJTyYeHHbIe U3 CUCTEMBI, — Kak CHUMKU ¢ AOH,
Tak u u3 APH.

[ToHsTHO, UTO OO'BENUHUTD [IBE CUCTEMEBI B OIHY — ellle
He 3HauuT obecrieunTh cebe rapaHTHPOBAHHOE BhIIBJIEHHE
nedekxToB. TyT BaXXHO He TO, UTO ABE CUCTEMbI 00'beIHEHbI
B OJIHY, @ TO, KaK1e UMEHHO 3TO CUCTEMbI, HACKOJIbKO 3ddek-
TUBHO OHHU MOryT paboTtaTs. Komranua Viscom moiiiia mo
Iy TH pean3alyy ONITUMAaJIbHOIO [J11 KOHKPETHOT'O UCITOJIHe-
HUs 060opyioBaHus GYHKUMOHAIA, 11 K&XI0M U3 CEKLIMH.

Cexkuusa APU

115 ipoBeieHNs PeHTTeHOCKOITMU B CHCTeMe NPHMEHSeTCs
PEHTTeHOBCKas TPyOKa 3aKphITOrO TUIIA C MaKCHMaJsIbHbIM Ha-
npsoxkeHueM 130 kB u cuoi Toka 300 MKA. Takue xapakTepy-
CTHKH JIOCTATOYHbI ¥ OIITUMaJIbHBI [J11 OOJIBIIMHCTBA 3a4a4
TIpY [TPOBEIEHHUH KOHTPOJIA NeYaTHBIX Y3JI0B. BbI60OD B OSB3y
3aKpBITOM TPYOKH CO BCTPOEHHBIM FreHEPATOPOM ObLJT CAesIaH,
HCXO[isl U3 COOOPaXKEHUM IIPOU3BOAUTEIBHOCTH Y MUHHMU3a-
LIMU BpeMeHHU IIPOCTOS PEHTI'€HOBCKOM CEKLIMU — OTCYyTCTBHE
Heo6XOAVMOCTH 3aMeHbI KaTOZOB U IPOBeIEHHS OIepaLiyi

OTKauKH BO3/lyxa U3 TPYOKHU OKa3bIBAIOT Ha 3TO HETIOCPEI-
CTBEHHOE BJIUSIHUE.

HWcnonb3yeMele 11MbpoBble AETEKTOPLI C IJIyOHHOM rpajia-
L1 ceporo 14 6uT u paspetteHreM 8/10/20 MKM/TIMKCeNb
T103BOJIAIOT UHCIIEKTUPOBATh CaMble MeJIKHe Ha CeroAHSIIHNUN
IeHb KopITyca U aBTOMaTU4eCKH ONITHUMHU3HUPOBaTh CKOPOCTh
HMHCIEKIUU B 3aBUCUMOCTHU OT CJIOXKHOCTU U pa3MepOB KOMIIO-
HEHTa WJIM [TOTeHUAIbHOro fedeKTa.

B crcTemMe BO3MOXHBI TpU THIIa KOHOUI'YpalKi JeTEKTOPOB:
OJVH HETIOABIKHBIN feTeKTop: 2D-UHCITeKIUs C BepTU-
KaJIbHOM ChbEMKOI;

OIVH JIeTEKTOP Ha MOABIDKHOM cToJie: 2D-UHcIeKius
C BEPTUKaJIbHOM CheMKOH, 2,5D-HMHCIeK1ys — 60KOBbIe
CHHIMKH IOJ; HEOOXOOUMbIM YTJIOM ¥ 3D-MHCIeKIys —
Planar CT;

CHCTEMA U3 MIATH eTEKTOPOB: 2D-MHCIIeKLYs C BEPTHU-
KaJIbHOM CHEMKOH, 2,5D-MHCITeKIMS — OOKOBbIE CHUMKH
Toz1, orpeiesIeHHbIMY yriaMu ¥ 3D-uHcnekys — Planar
CT.

«Planar CT» — kocoyroJsibHast KOMIIbIOTepHast ToMorpadus,
KOTOpast TI03BOJISIET ITOJTyYaTh [IOCJIONHbIE Cpe3bl Y IIPOBOIUTD
00 BEMHBIV aHAJIN3 TIOJTyUYEeHHBIX CHUMKOB. DTO [IONOJIHUTEb-
Hada GyHKUMS, nocTynHas ajsa X7056-11. ITpy uncnexiyu nByx-
CTOPOHHUX CJIOXKHBIX IJ1aT, IZie KOMIIOHEHTHI C pa3HbIX CTOPOH
MOT'yT NEePeKPhIBaTh APYT Apyra Ha peHTreHOBCKUX CHHUMKAX,
dynkums «Planar CT» craHoBuTcs He3ameHuUMoH. OHa JiesiaeT
BCE CKPBIThIE M HESIBHBIE JIETAJTH OTUET/IMBO BUAHBIMU U TPH-
rOIHBIMH 17151 olleHKU. [TosryueHHbIH B «Planar CT» cpes unu
BUJ, OTIPEeNEJIEHHOI'O CJIOS TT03BOJISIET [POBECTU TOYHYIO
OLIeHKY M3006pakeHUs 6e3 HaJI0XKeHUs 3JIEMEHTOB C APYTHUX
cJioeB. [Ipolecc nmporpaMMUpPOBaHUS YIIPOIIAETCs, & KOJIU-
YeCTBO JIOKHBIX cpabaThIBaHUN yMEHbIIIAeTCA.

Cexuua AOH

B AOU cuctems! X7056-11 ncrosb3yeTcs: BBICOKOITPOU3-
BOJWTEJIbHBIM ONTHUYECKUN Monyb XM, NpuMeHAeMblH

B CaMbIX COBpeMeHHbIX ycTaHoBKax 3D AOU ot Viscom.
Brnaropaps BbICOKOM CKOPOCTH 3axBaTa U 00paboTKHU U30-
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PeHTreHoBcKas Tpyb6ka cuctembl AOPU Viscom X7056-II

6paxxeHui 1o 3,6 [TiMkc/cex 1 6oJIbLLIOMY I10JIF0 0630pa B
40% 40 / 50 % 50 MM HHCIIEKLIMOHHbIe Moy XM ABJIsA0TCS
OIHUMU U3 CaMbIX ObICTPBIX Ha PhIHKE. YHUKAJIbHAsE KOHCTPYK-
LIMsT MOZIYJIs1 KaMep C BO3MOXXHOCTBIO NEPEKJTIOUEHHST paspeliie-
HUS, a TAKXXe BCECTOPOHHSIS YeThIpeXIBeTHAs CBETOAUOLHAS
RGBW-noacBeTKa 06ecrneurBaT ONITUMAIbBHOE KaueCTBO U30-
6pakeHus B rpoliecce paboTsl. [To/HOLIEHHAs BEpXHSSA UepHO-
6enasi Kamepa c paspelieHueM B 25 M criocobHa IpOBOAUTE
HHCIIEKLIMIO CBepXMaJibix KoMIToHeHTOB 03015 (300 X 150 MKM).
UYeThIpexiiBeTHasI [IOACBETKA U CIIeLMasibHble aJITOPUTMBI 00-
paboTku 1300paXkKeHU, HECMOTPS Ha UCIIOJIb30BaHHE YepPHO-
6eJ10tt KaMephbl, TIO3BOJIAIOT IOJTyUaTh KaueCTBEHHbIE LIBETHbIE
n300paKeHUs.

B nmorionHeHue K BepxHei kamepe B AOV MOXXHO HCITOJTb-
30BaTh TaKXe 4- W 8-yIJIoBble KaMephl. ITO O3HAYAET, UTO
CHUCTEMY MOXXHO HaCTPOUTH Ha aBTOMaTHUYECKHM ITOMCK pas-
JIMYHBIX e)EKTOB He TOJIBKO I10 N300pakeHHsIM C BepXHeH Ka-
Mepbl, HO U C YIJIOBbIX. TOJIBKO TaK MOYXHO 0O€CIIEYUTh ITOJTHO-
LIEHHBIM KOHTPOJIb BCET'O CIIEKTPA BO3HUKAIOIIUX 1ePEKTOB.
Hanprmep, BoceMb yTI0BBIX KaMep, pacrosiarasich 1oz, yrjiaMu
0, 45, 90, 135, 180, 225, 270, 315 u 360 rpamycos, obecreuu-
BaIOT KPYyroBOM 0030p KOMIIOHEHTOB, UYTO JA€T BO3MOXHOCTb
TIPOMHCITEKTHPOBATh CaMble TPYIHOIOCTYIIHbIE YYaCTKH Ha
ILJIaTe: TIPY NEPEKPBITUH BbIBOLOB BEICOKMMU KOMITOHEHTAMH,
IIpY HAJIMYMU [TIOBEPHYTHIX Ha 45 rpalyCcoB KOPITyCOB UJIA KOH-
TpoJie CKpbIThIX BbIBOIOB KoMtoHeHTOB QFN u PLCC. Kpome
TOr'0, BBICOKOKQUYECTBEHHbIE CHUMKH C YIJIOBbIX KaMep MOXHO
HCII0JIb30BaTh Ha CTaHIUN BepudUKalUy IJ151 TOMOLLU B TpH-
HSTHU pellleHus 1o kiaaccudukaiyy nedeKkToB.

Taxoxe CTOUT OTMETUTD MTOJATOTOBKY pabouMx IMporpaMm
nHcrnekuyy. Mimesi B cBoeM cocTaBe 60raTyro 616/IMOTEKY
KOMIIOHEHTOB, [10 cucTemsbl Iocsie aBTOMAaTHUYECKOTO aHaIU3a
ILJIaThI CIIOCOGHO CaMOCTOATENIBbHO MOATPY3UTh U3 Hee Heoo-
XOZWMBbIE KOPITyca KOMIIOHEHTOB CO BCEMM IPaBUJIaMH ITPO-
BEPKU [/ TEKYILEHN HCITO/Ib3YyeMO} IporpaMMel. [Tocste 3Toro
OI1epaTopy OCTAETCS JIMIIIbL BHECTU HEOOXOUMbIE ITPABKH, U
MporpamMmMa roToBa Aj1d 3arycka. 1151 HecTaHIapTHBIX KOMITO-

BblCOKONPOU3BOAUTENIbHbLIN ONTUYECKUN Moayb XM

HEHTOB CYLLIECTBYET 6ubIMoTEKA TPpaBUJI IIPOBEPKU C «OTKPBI-
TOM CTpYKTypOfI aJIrOpUTMa» OJid Pa3JIMYHbIX KOMITIOHEHTOB,
OHa IT03BOJIAET CO34aBaTh CBOU IIpaBUJia U PpEOAKTHUPOBATH

TeKYILHe.

3D-HHCNIEKIHA
TexHosorus 3D-UHCIEKLMK YKe CTasla HEOTbEMJIEMOM YaCThIO
Bcex coBpeMeHHbIX AOM. Crctema X7056-11 criocobHa rosty-
4yaTh 3D-peKOHCTPYKLIMY [IOBEPXHOCTU TIEUATHBIX Y3JI0B C
TIOCJIEAYIOLIIMM X aBTOMAaTHUYeCKUM U3MepeHHeM, aHaTM30M
1 rouckoM JiedekToB. OHa MOXXeT ITOCTPOUTD BHICOKOTOUHYIO
3D-Mozesns HHCIEKTUPYeMO¥ oBepxHOCTH. [lanee B j1060H
obstactu 3D-Mozeny MOXXHO IIOCTPOUTE ITPOPUIIb CEUeHU, 110
KOTOPOMY CHCTeMa IIPOBeJIeT aBTOMaTHIeCKre U3MepeHHs U
CpaBHEHMA C 3TasIoHOM. [1o uToram cpaBHeHHs OyOyT BbIBeie-
HBI pe3yJ/IbTaThl O MaJIeHIIX OTKJIOHEHHX B GopMe 1 06beMe
raJiTesiel, IPUIIOAHATBIX BEIBOAAX, CMELLEHUAX U IPYTUX BO3-
MOXHBIX edeKTax.

Kpowme Toro, cuctema pekoHcTpyrpyeT 3D-1306paskeHus
IO BbICOTe C paspellieHreM B 0,5 MKM. ITO IaeT BO3MOXXHOCTb
C BBICOKOH IOCTOBEPHOCTBIO BBIABJIATH JIaXKe MUHKMAaJIbHbIE
OTKJIOHEHUS B IakKe ¥ TOUYHO OLieHHBATh 06 bEM IIPUIIOS B

CHUMKM
KOMMOHEeHTa Ha
nnarte ¢ yrnoBbiX
Kamep Mmoaynsa XM
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OrpaHuyYeHUsa TeXHONIOrUM MHCMNEKLUN U UX peLueHnsa B X7056-I11

CEKUMuSA OrPAHUYEHUE PELWUIEHME
AOWN TeHeBble 30HbI YrnoBble KaMepbl
3D-nHCcnekumna
MporpamMmmupoBaHue BcTpoeHHada
M oTnagka 6unbnmnoTteka
YrnoBble KaMepbl
Bnbnunorteka
anropuTMoB
HeBO3MOXHOCTb 3D-nHcnekumna
M3MepeHMsa BbICOT Ha
nnarte
HeBO3MOXHOCTb 3D-nHcnekumsa
onpepeneHnsa Gopmbl
rantenn
HeBO3MOXHOCTb Yrnoeble KaMepbl
MHCMNeKUMn 6OKOBbIX 3D-nHCcnekumnda
CTOPOH KOMMOHEHTOB
APU CKopoCTb 3akpbiTaa TpybKa
MHCNeKunmn Bbi6opouHasa
MHCnekumna
Pa3nunuHble
KOHdUrypaumm
neTeKTopoB
ABTOMaTUUYECKUM
anropuTtm
BbIMOJIHEHUSA
MHcnekuusa KocoyronbHas
OBYXCTOPOHHMUX niaT TOMOrpadua

«Planar CT»

raJiTesisax MasHbIX coerHeHU. Vcriosb3oBaHue JXe YIJIOBBIX
KaMep B IpoLiecce PEKOHCTPYKLUHY IT03BOJISIET UCKJIFOUNTD
TaK Ha3bIBaeMblii «3pPeKT Bomornana» Ha 3D-n306paxeHny,
BO3HHUKAOIIMI IIPH UCIIOJIb30BAHWUU JIUILL BEPXHEN KAMEDBHI,
Korzga TepsieTcss MHGOpMAIUs O TEKCTYpax Ha G0KOBBIX I10-
BEpPXHOCTAX KOMIIOHEHTOB. 3D-1300paXkeHHs, [10IyYaeMble Ha
cuctemax AOU Viscom, comep>xaT MakcuMyM HHpOpMaLiiu
0 KOMIIOHEHTe, UTO I10JIE3HO IIpY aHa/IM3e 1 BeprdHKalliu
IedeKTOoB, HallpuMep, NPH OLieHKe KOpITyca KOMIIOHEHTA WU
BO3HHMKHOBEHUU MTP0o0JIeM CMauyrlBaHUs BIBOZOB.

Bce ocobenHocTu cekuuii APU u AOU cuctemsr X7056-11
B paMKax OIHOM CTaTb¥ paCCMOTPETh HEBO3MOXHO, HO JlaXke
BCe BBIIIEONMCAHHOE [T03BOJIIET MOHATD, UTO B IAHHOM 000-
pyZoBaHMM KoMITaHUA Viscom peasr3oBasia camble COBpe-
MEHHBIE TEXHOJIOTUU U pa3pa6o*r1<1z1 B obJjiacTu HWHCIIEKLINU.

Ecmu BEPHYTbHCA HEMHOI'O Ha3aJ ¥ BCIIOMHUTL T€ OrpaHu-
YeHUSs, KOTOpblE CBOMCTBEHHBI CCTEMAaM PEHTI€HOBCKOT'O KOH-

MHcnekuusa 3D-Mopgenn npu NIOTHOM MOHTaXKe

Tposst 1 AOW, MOXXHO cesiaTh BBIBOZ, O TOM, UTO B X7056-11 atu
Ol"paHI/I‘-IeHI/IH CHUMAKOTCA 3a CUET I/ICI'[OJ'H:3y8MbIX TEXHOJIOTUH.
Cucrtema X7056-11 kak enuHoe 1iesioe — 3TO PyHKIMO-
HaJIbHO 3aKOHUEHHbIM BEICOKOTEXHOJIOIMUHBIN KOMILJIEKC,
He TIPOIYCKAIoLINM HU OIHOTO fedeKTa Ha IPOU3BOACTBE U
cosparoumi GyHIaMeHT [AJ1s1 TIOCTPOEHUS Ha NTPeNpUsITHU
yIIpaBJIieEMOM CUCTEMbI 0becrieueHs KauecTBa.

3akJiloueHHe
Jaxxe HenoTHBINA 0030p TEeXHOJIOTHUM, TPUBENEHHBIN B 3TON
YaCTH CTaTbH, TTOKA3bIBAET, HACKOJIBKO KOHTPOJIb KaueCTBa
B 3JIEKTPOHHOM ITPOU3BOZCTBE — MHOrodaKTOpHAs 3azaya,
K PEeLIeHUI0 KOTOPOU HEOOXOOUMO MTOAXOOUTh KOMITJIEKCHO.
[ToBTOPUM OCHOBHBIE TE3UCHI ITPE/IjIaraeMoro KOMILJIEKCHO-
ro rmoaxo[a:
Cuctema obecrieueHrs KauecTBa Ha IPOMU3BOLICTBE —
9TO KOMILJIEKC MEPOIIPUATHH, OXBaThIBAIOLLINI BCe
BU[IbI IPOU3BOACTBEHHOH A TETbHOCTH.
Bunpl mponsBoncTBEHHBIX AedeKTOB AessaTcCs Ha
TPU OCHOBHBIE TPYIIIBL KOHCTPYKTOPCKUE, fepeKThI
KOMHJ’IeKTy}OLLH/IX U TEXHOJIOTUYECKHUE.
JIroboe, faxke He CJIMILKOM CYILeCTBEHHOE yBeJIU-
YeHHe KaueCTBa MOXET MPUHECTU NPENTTPUITHIO
MHJIJTMOHHBIE BBITObI.
C yueToM MHOXecTBa GpaKTOPOB, BJIUAIOININX Ha
KaueCTBO U COBpeMeHHbIe TEHIEHLINHU B KOHCTPYHU-
POBaHUMU MMEYATHBIX Y3JIOB, TOJIBKO COBOKYITHOCTD OII-
THUUYECKOT'0 ¥ PEHTT€HOBCKOTO KOHTPOJISI MOXET J1aTh
YBEPEHHOCTb B TOM, YTO C JINHUH BBIXOAST U3LEJINS
6e3 nedeKToB.
ﬂJ’IH HO,IZL,LLep)KaHI/IH BBICOKOTI'O ypOBHH KauecTBa BaX-
HO He TOJILKO CBOEBPEMEHHOE BhISIBJIEHHE NedEKTOB,
HO Y CUCTEMA, II03BOJISIIOLIAs IIPENOTBPAIaTh NN
YCTPaAHATDb UX Ha CaMOM paHHeHN CTaluuU.



