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I[IpnobpeTasn HOBYO MATEPUHCKYIO IIATY, MHOTUE JIH00OOIILITHLIE
TI0J1b30BATENN 337,AI0TCA BOIPOCAMU: «A KaK e ee U3TOTABIUBAIOT? Y,
«Kaxkue mMarepuanst Iipu 3TOM UCIIONbL3YIOT?» U T. IT. MBI OITLITaEMCA
pacckaszarb 06 OCHOBHLIX TEXHOJIOIMYECKUX TIPOLECCAX W ITAlax

ITPON3BOACTBA ITI€YATHLIX ITJ1aT.

JIs1 OOBITMHCTBA obJafgaTeNneit co-

BPEMEHHBIX ITIEPCOHATbHBIX KOM-

MBIOTEPOB TIPOIIECC M3TOTOBICHUS
MaTepPUHCKHUX ILJIAT, KaK, BIPOYeM, U MHO-
IUX IPYTUX KOMIIOHEHTOB, ITOKPBIT 3aBECOM
TaiiHBI. A BeJb OH BKJIIOYAcT B ceOsl OUeHb
MHOTO MHTEPECHBIX C TEXHUYECKON TOUKU
3peHus 3anad. KoHeuHo, JOCTaTOYHO CIIOXK-
HO pPacCMOTpPETh BeCh TEXHOJOTMYECCKUIA
LIMKJT ¥ paccKasaTh 000 BCeX BOZHUKAIOIINX
MpooJieMax B OJHOM CTaThe, TO3TOMY MBI 3a-
TPOHEM JIMIIb OCHOBHBIE ACIIEKThI ITPOM3-

BOJICTBA MEYATHBIX IUIAT U IIOCTapaeMcs B
OCHOBHOM OOpaTUTh BHUMaHKE HA BO3MOX-
HOCTb M3rOTOBJIEHUST TIOJOOHBIX YCTPOUCTB
Ha Tepputopun Poccun.

MoaroroBKka NPpoM3BOACTBA

[lepBbIM HEe7IOM HEOOXOIMMO CO3MATH AJIEK-
TPOHHBII1 MaKeT pa3pabaTbIBAEMOr0 YCTPOIi-
cTBa. Takyto BO3MOXHOCTb KOHCTPYKTOpPaM
MPEeIOCTABJSIIOT COBPEMEHHbIE CPEICTBA
aBTOMAaTU3MPOBAHHOTO TMPOEKTUPOBAHUS
(CAIIP), koTOphIE HE TOJIBKO CO3AAIOT 3JIe- »
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KTPOHHYIO MOJeJIb MEeYaTHOro y3ia, HO U
TO3BOJISIIOT B peXUMe peaTbHOr0 BpeMeH!
TOKa3aTh BCE BpEMEHHbIE IMarpaMMBbl PO-
1ecca, TIPOU3BECTU TPACCUPOBKY, a TAaKXKe
CKOPPEKTUPOBATH TIOJYIYEHHBIC DPEKUMBI
paboThbl. [TonoOHbBIE CUCTEMBI, K KOTOPBIM
MOXHO OTHECTHU TaKue MPOorpaMMHBbIE MPO-
nykThl, Kak OrCAD, Accel EDA, P-CAD,
3aMETHO YCKOPSIIOT TPOIecC pa3paboTKu
MaTepPUHCKHUX TUIAT, a TAKXKe YIeUIeBISIOT
KOHEYHYI0 CTOMMOCTH TIPOIYKTa, TaK Kak
HUCKJTIOYaeTCsl MPOoLecC U3TOTOBICHUS Ma-
KETHOTo oOpasiia yCTpOMCTBa, KaK 3TO Mpo-
HCXOJWIIO HA 3ape Pa3BUTUSI KOMITBIOTEPHOM
TEXHUKHU.

K coxaneHuto, aHaJOrMuHbIX pa3pabdo-
TOK OTEUYECTBEHHBIX IMPOTPAMMKCTOB He
CYILIECTBYET, M TIO3TOMY ITPUXOTUTCS IS
OIMUCAHUSI ANEKTPOHHOUN MOJIEU MeYaTHO-
ro y3jla HCIOJIb30BaTh MPEICTaBICHHbBIE
BBILIE 3apYOEKHBIE TTPOTPAMMEI.

C MoMOIIbI0 JAaHHBIX CUCTEM pa3paboT-
YUK Ha 9KpaHe KOMITbIoTepa MOXET pacIo-
JIOKUTD UCTIOTb3yeMbIe 3JIEKTPOHHBIE KOM-
MOHEHTHI. M 3TO He Tak JIerko, Kak MOXeT
1OKa3aThCsl Ha MePBBIi B3IJIsIA, BeAb HANO
TOCTapaThcsl Pa3MECTUTh OTPOMHOE KOJIH-
YECTBO 2JIEMEHTOB Ha OTHOCUTEIBHO MaJION
ruiomaan, 3aaaTb HeOOXOAMMBbIEe CBSI3U (B
OyaylieM — MeTalInyecKue MpOBOJIHUKH)
MEXITy HUIMU U TIPU 9TOM JOOUTBCST UX KOP-
PEKTHOM pabOTHI.

Ha cnenytoiem atare pazpadoTymk 101~
JKE€H CMOJIETTMPOBaTh PabOTy MaTepPUHCKOMN
TJIATHI B UCTIONB3YyeMOU TTpOrpaMMHOM cpe-
nie. DTOT MpolLiecc J0BOJIbHO JOJTUM U Tpe-
OyeT TpuBJIeYEHUsI OOJBIIMUX BBIYMCIIU-
TEJbHBIX MOILHOCTE, Belb HYXHO
MaTeMaTU4YeCKd MPOCUYUTATh IOBEIeHUE
KaX/Ioro WCITOJIb3yeMOTO 2JIeMeHTa Tpu
BO3HUKHOBEHUU UMITyJIbca Ha HeM. Pe3yib-
TATOM BBITTOTHEHUSI TAHHOU OTIeparii Mo-
KET SIBJISIThCSI MOCTPOEHUE HEOOXOIUMOTO
KoJuyecTBa rpadukoB (BpeMEHHBIX Aua-
TrpaMM), Ha KOTOPBIX U300pakeHbl, HATIPU-
Mep, TafleHusT HATIPSIKEHWIT Ha MHTEpecy-
IOIINUX 3JIEMEHTaX B JII000U TPOMEXYTOK
BpeMeHU. IJIsi TpaMOTHOTO KOHCTPYKTOpa
nofaoOHasi UHMOPMaLMs SIBISIETCSI OYEHb
BaxkHOI, €CJIM HE cKa3aTh IEPBOCTEIIEHHOIA,
10 KOTOPOii OH MOXET OLIEHUTh KOPPEKT-
HOCTH paboThI pa3pabaThIBA€MOro y3Ja.

Korna paspabotuuk yOeausics B mpa-
BWJIBHOCTY pabOTHI OyIyIeit MaTepUHCKON
TUIATBI ¥ UCTIPaBUJI BCE BOZHUKIIIME OG-
KU, MOXHO MIPUCTYMNATh K CJIOXHeHemMy 1

NpoM3BOACTBO MAaTEePUHCKMUX

TPYAOEMKOMY IMPOLIECCY TPACCUPOBKU, WU

Pa3BOAKM TEYaTHOTo y3ia. BesycioBHO, |

KaXIIbIii MOJb30BaTe b 0Opallial BHUMaHUE
Ha OTPOMHOE KOJIMYECTBO TPOBOJHUKOB HA
11ate, a Belib KOHCTPYKTOPY Ha 3Tare Tpac-
CUPOBKM HEOOXOAMMO JOOUTHCS TOTO, UTO-
Obl OHU HE TepeceKalruch MexXIy coOoii,
HMHaye HeM30eXHbI OIIMOOYHbIE UMITYJIbCHI,
KOTOpPBIE MOTYT MIPUBECTU K HEPabOTOCTIO-
cobHocTu 11aThl. Enie onHoOM clioxHo 3a-
Jlavyeii BIsIeTC MUMHUMU3ALUS IJTUHBI Me-
TAJIJTMYECKUX MPOBOJHUKOB, BE/b OT 3TOTO
3aBUCHUT BpeMsl MPOXOXKAEHUS CUTHAJIA.

J17151 CoBpeMeHHbIX MAaTEPUHCKUX IIAT C
OrPOMHOM CTEMEHbIO UHTErPALMU, TO €CTh
¢ OOJBLIMM KOJMYECTBOM 3JIEMEHTOB Ha
€IMHULIC TJIOUIAAU, 151 TPABUJIBHOIO pa3-
MeIleHUS MPOBOJAHUKOB MOPOIi ObIBAET He-
JIOCTaTOYHO Jaxe JABYX CTOPOH Mpearosia-
raeMom rjiaThbl.

PelieHuemM JgaHHONM MpPOOJIEMbl CTAJIO
HCIIOJIb30BaHUE B KOHEYHOM U3EJIUU He-
CKOJIbKMX CJI0eB (Tiopsiika 4—6, XOTsI BO3-
MOXHO W WCIIOJIb30BaHUE TPUALATU), TO
€CTh Pa3pabOTYMK HE OTpaHUYEH TOJBKO Ofl-
HOMH IUIOCKOCTBIO MEYATHOT'O Y3J1a U MOXET
pPa3MEeCTUTD YAaCThb IPOBOJHUKOB Ha APYTUX
JINCTaxX CTEKJIOTEKCTOIUTA (OCHOBA TIevar-
HOIA IJ1aThl), KOTOPbIE BIIOCJIEICTBUU XKECT-
KO CKPEILISIIOTCS APYT C IPYTOM BaKyyMHBIM
npeccoBaHueM. CBsI3b MEXIY CIOSIMU OCY-
LIECTBJIAETCS IMOCPEACTBOM CIIELIMaIbHBIX
METAJJIM3UPOBAHHbBIX OTBEPCTUI, KOTOPbIE
B OOJIBILIOM KOJIMYECTBE PACIIOJIOXEHBI HA
MaTepUHCKON WK 10001 Apyroii mare.

KoHeuHO Xe, MCIosb30BaHUE MHOTO-
CJIOMHBIX U3JEIUI fAelaeT UX HEPEMOHTO-
NPUTOAHBIMU IIPY NEPETOPAHUU METAJUIU -
YEeCKOro INpOBOJHMKA Ha KakKoM-1ubo
BHYTPEHHEM CJIO€, HO B HACTOSIILIEEe BpeMs
MPUMEHEHUE MOJO0OHOTO PELICHUS SIBIISIET-
¢Sl €IMHCTBEHHBIM BBIXOJIOM [JIsI MPABUJIb-
HOU TpacCUPOBKM TIaThI.

MMeHHO 3TOT 3Tan Bo MHOTOM OIpe/ie-
JISIET Ka4eCTBO KOHEYHOTO NPOYKTa, U MO~
3TOMY aHAJIOTUYHbIE U3/IENINS, TTI0-PA3HOMY
«pa3BeleHHbIE», MOTYT MIOKA3bIBATH COBEP-
LIEHHO HEeCOBMAalalol[Me TEXHUYECKHe Xa-
PaKTEPUCTUKHU.

ITocne BeIMOTHEHMS ONEpaLlU TPACCH -
POBKM pa3pabOTUYMK MMOJAYyYaeT MOCIOMHbIE
1Ia0JIOHBI pa3MelLeHUS] IPOBOJIHUKOB, KOH-
TAaKTHBIX TUIOLIA0K (Ha KOTOPBIX BIIOCIE-
CTBUU OYIyT pa3MelleHbl peajibHble dJIeK-
TPOHHBIE KOMITOHEHTBI ITPU [TOBEPXHOCTHOM
MOHTaxe), a TakXe HeOOXOOUMBIX Kpe-
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TpaccupoBKa (pa3BofKa) neyatHoro
y3/1a — pasmelyeHne NpoBOAHNKOB Ha
yKa3aHHOIl NIOWaAN Npyu YCI0BUM UX He-
nepeceyeHus, a TakKe MUHUMYMA BUHbI.

DoTope3nctT — cBETOUYBCTBUTENbHBINA Ma-
Tepuarn, KoTopblii NOf BO3AENCTBUEM CBETO-
BOTO NOTOKA Yepe3 WaboH 3aTBEpLEBAET U
thopMupyeT 3aWmUTHEIN penbed.

MeTannopesncr — MeTanInyeckoe NoKpbl-
THe, 3alMialollee NPOBOAHNUKM NPU TPas-
neHum.

MEXHBIX, METaUIM3UPOBAHHBIX, MOHTaX-
HBIX (MCITOJIb3YEMBIX JUISI 3aKperieHusl 0y-

NyLIE MAaTEPUHCKOM TUIaThl HA KOOPAWHAT-

HOM CTOJIe IIPUA aBTOMATHU3MPOBAHHOM
cOOpKe) WM IPYTUX HEOOXOAUMBIX OTBEP-
CTUIi ¥ pa3beMoB. [ToyuyeHHBIE M1aGIOHBI
HEeoO0X0oAMMBI TIpU (POPMUPOBAHUU COOCT-
BEHHO PHMCYHKA MeYaTHOM IJIAThI.

U3roroBneHue

neYyartHbIX naarT

Creaylolnym 3TarioM MpoMU3BOICTBA MaTe-
PUHCKUX IJIAT ABJISCTCS IMPOLIECC U3TOTOB-

JICHUSI CAMOU TI€YaTHOM TIJIATHI 1O IOJIy4CH-

HBIM paHee IIabJIoHaM.

OCHOBY JTI0OOTO COBPEMEHHOTO MeYaTHO-
TO y3Jla COCTaBJISIeT MOKPBITHIN C 06EUX CTO-
POH MeIHOI (hONIbIoit CTEKIOTEKCTOJIUT, KO-
TOPBII TIPEACTaBIISIET COO0I CIIpecCOBaHHbIE
JINCTHI CTEKJIOTKAHU, IIPOITUTAHHBIC CTIEIIN-
aJIbHBIM TTOJIMMEPHBIM MaTepHaIoM (3ITOK-
cuIHOM cmodtoit). Hekotopsie mpousBoau-
TEJIM B COCTaB CTEKJIOTEKCTOJIMTA MOTYT »
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A Mpumep NpoeKTUpPOBaHUA NevaTHOM
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JIO00ABISITh pa3IMUYHbIe 10OABKU, KOTOPHIE,

HUKaK He BIMsAS Ha OMBJEKTPUUYECKUE
CBOIICTBa, MPUAAIOT eMY KaKOW-T10O0 IIBET.

[lepBBIM 1IaTOM Ha ITYTH U3TOTOBJICHUS
MaTepPUHCKOM TUTATHI SIBJIIETCS CBEpJICHUE
B IUTOCKOCTH CTEKJIOTEKCTOJIMTA METaJIH -
3UpOBAHHBIX OTBepcTuii. [laxke Takoii,
Kaszajaoch Obl, MPUMUTUBHBIN ITPOLIECC TPe-
OyeT IpUMEHEHUE CIIOKHOTO TEXHOJIOTHYe-
CKOT'0 000PYIOBaHMS M OTPOMHBIX YCUJIUIA.
Benp npu aBTOMaTU3UpPOBAHHOU COOpKe
Jo06oe, 1axke caMoe MUHUMAbHOE OTKJIO-
HEHUE TOJOXEHMUSI KOOPIMHAThl OTBEp-
CcTUS, KakK, BOpouyeM, U J00O0i Apyroi
MPOBOMSIIE YacTH (KOHTAKTHOM TIIOIIIA I -
KM), UTpaeT OueHb cepbe3Hy posib. Ha-
TpuMep, TpeaeTbHbIe OTKIOHEHUS MEXITY
LIEHTPaM¥ MOHTaXXHBIX OTBEPCTHII COCTaB-
Jsi0T He O6osiee 0,05 MM, a MeXIy OCIMU
KOHTaKTHBIX IJIOIIAI0K He 6ojee =1 MM.
YT100BI 1OOUTHCS TAKOUN BHICOKOI TOYHOC-
TH, KPYITHbIE TTPOU3BOAUTEIN MOTYT, Ha-
TpUMep, UCIIOJIb30BaTh CTAHKU C PEHTIe-
HOBCKMM HaBeJeHUEM, KOTOpbIe HAaBOISAT

<«MeTtannusnpoBaHHble
OTBEPCTUS ABAIOTCSA
CBA3YIOLWMUM 3BEHOM
MeXay c/NosiMU maTte-
PUHCKOM nnaTbl

CBEPJIO HA HEOOXOIMMYIO KOOPAMHATY TO-
cJie CKaHUPOBAHMS TTIOBEPXHOCTH Oy ayIeit
MeYaTHOM TIJIaThl PEHTTEHOBCKUM JIyUYOM.
EcTh Takke na3epHOE U Ipyryue TUIThI Ha-
BEeICHUS.

3aTeM MPOBOAUTCS METALTU3ALIMsI He00-
XOJIMMBIX OTBEPCTUI, HAIIPUMED, UCTTIOJb-
3yEeMBIX TSI CBSI3U MeXay ciossMu. OMHUM
M3 PACIpOCTPaHEHHBIX METOIOB METaJIM -
3allUM SIBJISCTCS XUMMKO-TaJTbBaHUUEC-
KW, OCHOBaAaHHbI HAa OCaXXIeHUU HEOOX0-
IMMOro MeTajllla Ha CTEHKaxX OTBEPCTHUM
MoJ IeCTBUEM 2JIEKTPUUECKOTo ToKa (pa-
Hee ObUIU 1 IpYTrue Croco0bl, HO OHU Celi-
gac yxKe MpaKTUYeCKU He MIPUMEHSIIOTCS).
TonmuHa MOJIy4eHHOTO Ha JaHHOM 3Tarie
CJI0sT MeTajula OYeHb BaxkKHa, TaK Kak OT
3TOTO 3aBUCHUT HAIEXKHOCTh MEXCJIIOMHOTO
KOHTaKTUPOBAHUsI, U OHA, KaK MpaBUJIo,
cocraniser 25-30 mxm. [ToaTomy nipu us-
TOTOBJIEHUHM TI€YATHBIX IJIAT 00sI3aTEIbHO
MMPUMEHSIOTCSI CIelMaabHbIe, TOBOJBHO
CJIOXHBIC METOIBbl KOHTPOJS TOJIIMHBI
MeTaJTU3alliy.

Ucnonb3oBaHue AparmMeTansioB npu npousBoAcCTee

InemMeHTbl POCKOLIU

Y HEKOTOPbIX MaTEPUHCKUX MNaT, Npefnarae-
MbIX PALOM NPOU3BOAUTENEN, XapaKTEPHOW
0CO6EHHOCTbIO ABNAETCS UCMOJb30BaHWE Ha
KOHTaKTax 30/10TOr0 NOKpLITUs. B nepsyio oye-
pedb 370 BbI3BaHO TEM, YTO 30/10TO ABASETCSA
VHUKaJbHLIM METasIOM, KOTOPbII MMEET CBOIA-
CTBO He OKUCAATLCA. ITa 0COGEHHOCTb VKe [0-
BOJIbHO JaBHO MCMO/Ib3YeTCA BOEHHbIMU B Hau-
6onee KpUTUYECKUX Y31aX INEKTPOHHO
TEXHUKW, B KOTOPbIX He[onyCTUMbI C60VI n
NIOKHble cpabarTbiBaHus. bbiTyeT ownboyHoe
MHEHWE, YTO NPY KOHTAKTUPOBAHUM 30J10Ta C
APYrvm meTannom (Hanpumep, B Cy4ae, eciu
KOHTAKTbl MAMATU BbINMOIHEHbI U3 HegparoLeH-
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HOTO MeTaiNa, @ B OTBETHOI YaCTU UCMONb3YeT-
€Al 30/10TO€ NOKPLITUE, B MECTE UX COMPUKOC-
HOBEHMA peakums oKuUCIeHUs byfeT npoxo-
AUTb BbICTPEE, YeM NPY UCMOJIb30BAHMUM
OLHOPOAHbIX METANIOB. B cBs3M C Tem, uto 30-
NIOTO SABASETCA aBCOIOTHO HEMTPASIbHBIM U He
MofBEPKEHHbIM YKa3aHHOMY BbILle NPoLeccy
MarepuasnoM, NpUMEHEHNe ero COBMECTHO C
Lpyrumu MeTannamu abcomioTHo 6e3onacHo.
TakxKe BCTpeYaloTcs U nocepebpeHHbie nnatbl,
MPUMEPOM YeMy MOXKET CIlyYUTb MPOAYKLUMs
cupwmbl Triplex. Mo ux 3aBepeHusm, cepedps-
HOE MOKpbITME CMOCOBCTBYET NyYLIEMY OXNaX-
LEHMIO MNIaTbl, YTO B NPUHLMNE BEPHO.

Jst monydeHus MPOBOJHMKOB Ha IO-
BEPXHOCTH (hOJBTMPOBAHHOTO CTEKJIOTEKCTO-
JIUTa HAHOCAT CJI0 (hoTOpe3ncTa, KOTOPBI
BITOCJICICTBUM 3aCBEUMBACTCS Uyepe3 abJIoH,
TIOJTY9EeHHBIN Ha dTarte TOATOTOBKY TPOU3-
BojicTBa. 3aTteM (hOTOPE3UCTUBHBII MaTepy-
an nposipasiercsl. BeneactBue Toro 4to Ha
1abJI0He MPOBOAHUKY HEMPO3pauHbl, He3a-
CBEYEHHBIM OCTAETCS TOJIHKO HEOOXOAMMBIiA
PUYCYHOK TieyatHoii ratel. [Tocrte atoro ¢ mo-
BEPXHOCTH CTEKJIOTCKCTOJIUTA HEOOXOAMMO
CMBITh He3aCBEUCHHBII (POTOPE3NCT, OCTABIISIST
OTKPBITBIMU TOJILKO YIaCTKHU C HEOOXOIMMBbI-
MU MEIHBIMU MMPOBOJHUKAMMU.

Jlanee Ha moJydYeHHbIE METHbIE TTPOBO/I -
HUKU HAaHOCST CJIOI METaJJIOpPe3nCTa rajib-
BaHMUYECKUM OCaXICHUEM OJIOBAa. 3aTeM
CMBIBAIOT OCTATK! (DOTOPE3NCTUBHOTO MaTe-
puyajia ¥ pacTBOPOM IIEJIOYM CTPABJIMBAIOT
He3allMIIEeHHYI0 0JJ0BOM Meib. Ha moBepx-
HOCTHU CTEKJIOTEKCTOJIMTA MOTyYaeTCsl TOUHAsK
KOTIVSI PUCYHKA MEIHBIX IPOBOIHUKOB, TT0-
JIy4EHHBIX Ha 3Tare TPaCCUPOBKU ILIATHI.

Ho 1 Ha 3TOM, Ka3anoch Obl, 3aKTIOYUTETb-
HOM 3Tarie IPOLIeCC U3TOTOBJICHUST ITeYaTHOI
IJ1aThl He 3aBepiieH. Heobxoaumo erie yaa-
JINTH OCTABILIMIACS CJI0M 0JIOBA U HAHECTU HA
MeYaTHBIN y3eJ CJIOM MPOYHOIo MaTepuaia
(TMasTbHYIO MacKy), KOTOPBIi 3aIIUTUT ITPO-
BOIHUKY OT TeperpeBa 1 rmonagaHust Ha HUX
¢mroca nipu nocaenyonieit naiike. Ipouecc
HaHECeHMs MasiIbHOM MacKM TOJHOCTbIO
MIEHTUYEH HaHEeCEHUIO (POTOPE3UCTUBHOTO
Marepuaja, OTKPBITBIMU OCTAIOTCSI TOJIBKO
KOHTAKTHBIC TUTOIIAIKH.

Terniepb, ocTe CBepIIEHNS MOHTAXKHBIX He-
METATM3UPOBAHHBIX OTBEPCTHIA 1 KOHTPO-
JIsl HEOOXOIMMBIX TTApaMeTPOB, TOTOBBIN Me-
YaTHBIN Y3€JI MOXKHO ITepeaaTh Ha CJICAYIOLLMIA
3Tar MPOU3BOICTBA.

Be3sycnoBHO, CYIIECTBYIOT U IPYTHE, aJlb-
TepHATUBHBIE CITOCOOBI M3TOTOBJIEHNS TTeUar-
HBIX TUTaT. Harpumep, MOXHO cpasy e rpa-
BUPOBaTh Ha IMMOBEPXHOCTU (hOJTLIMPOBAHHOTO
CTEKJIOTEKCTOJMTA MPOBOAHUKHM CIIELIMAb-
Ho (hpe30ii WK JJa3epoM, UCKITIOUMB TAKUM
00pa3oM JTOBOJIBHO CJIOXKHBIC U BPEITHBIC XU -
Mudeckue rpoiiecchl. Ho mpencraBieHHbIe
METOJIBI He TOISITCS TPY KOHBEWEePHOM ITPO-
M3BOJICTBE MAaTEPUHCKMX I1J1aT, TAK KaK pe3ell,
KCTIOJIb3YeMbIil 11 TPaBUPOBKU MEIHbBIX
MPOBOIHUKOB, JIOBOJILHO OBICTPO CTAYMBACT-
cs. A TIpM UCITOIB30BAaHUM Ja3epa TOHKHE
MPOBOIHUKMU C KPaeB MOATOPAIOT, YTO OUYEHb
TIJIOXO BJIMSIET Ha HaZIeSKHOCTD U DJICKTpUIe-
CKHe TapamMeTpbl KOHEYHOTO U3/IEusI.
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KoHeuHo ke, TeXHOJOrnYecKuii mpouecc
M3TOTOBJICHUS MEYaTHBIX TIJ1aT MOXKET OTJIN-
4yaThCsl Y pa3HbBIX Mpou3BoauTeseit. Hampu-
Mep, HEKOTOPBIE MpeuIaraloT NCIOb30BaTh
CyXue CrocoObl OTMBIBKU (DOTOPE3UCTa, YTO
HaMHOTO YJIy4yllIaeT 9KOJOTrMYecKyro oocTa-
HOBKY ITPY MOAOOHOM BPETHOM XUMUYECKOM
npousBoacTBe. CyllecTBYeT U Macca APYrux
OTJINYUIA, HO OIIMCAHHBIN BHIIIE IPOIIECC
SIBJISIETCSI HauboJsiee pacrpoCTpaHEHHBIM.
B Poccuu 10BosIBHO GOJIBIIOE YKCIIO TIPE-
MPUSITUI UCTIOJIB3YIOT UMEHHO 3TOT METOJ
MPOU3BOACTBA, U OOJIBIIIMHCTBO U3 HUX CMO-
COOHBI M3TOTOBUTD T€YATHBIE Y3JIbl HE XyKe
3araIHbIX AaHAJIOTOB.

COopKa neyaTHbIX y3/10B

ITpu paccMOTpeHNU 3aKITIOUUTETLHOTO 3Ta-
I1a U3IrOTOBJICHUS MAaTEPUHCKUX I1JIAT OCHOB-
HOC BHUMAHUEC MBbI YACIUM IPUMCHACMbIM
MeTofaM cOOpKM B Halllell CTpaHe Ha Cylle-
CTBYIOIIEM OTECYECTBECHHOM O6Op}IJIOBaHI/II/I.
besycnoBHo, poccuiickoe 000pynoBaHUE U
MaTe€pHralibl B HEKOTOPLIX Clyvyadx yCTynaroT
3aragHbIM aHajloraM 1 B OCHOBHOM pacCyu-

TaHbl HA MEJIKOCEPUITHOE TTPOU3BOJACTBO, HO

X
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uoneiodioy) 131U] HHHEINO HEEHS

‘Komnerotep mo6oii KoH(Hrypanuy nox 3akas
-Pacder mo KpemqHTHEIM kapTaM Visa, Master Card

-ITpr mokyTiKe - AuckoHTHAA Kapra "®-IlenTpa" B moxapok

npoM3BOACTBO MaTepUHCKHUX

<

HECMOTpPSI Ha 3TO, Ha PBIHKE CYIIECTBYIOT
KOMITAHMM Y MHCTUTYTBI, TOTOBBIE MPEIIO-
KUTh HE TOJbKO COOCTBEHHBIE Pa3pabOTKU
TSI TIOJTHOTO TEXHOJIOTMIECKOTO IIMKJIIa COop-
KM MAaTePUHCKUX TI1aT (IPUMEPOM MOXKET CITy-
xkuth OAO LIHUTMH «TexHomarir» ¢ Habopom
TEXHOJIOTMYeCcKOi ocHacTKu «Tpacca»), HO U
CITOCOOHBIE TTPOU3BECTU PAOOTHI IO MOHTAXKY
5JIEMEHTOB Ha I1€YaTHOIA Ij1aTe.

B cBs131 ¢ HAMETUBIIMMUCS B 3JIEKTPOH-
HOI TIPOMBIIIICHHOCTH OCHOBHBIMU TEH-
NIEHLIVSIMUA, TAKUMM KaK MUHUATIOPU3ALINS,
TMOBBIILICHKUE HAEXKHOCTH U YAEIIeBIeHIE KO-
HEYHOTro IIPOAYKTa, B HACTOSIIIIEE BPEMSI 111K~

BJIEKATEIbHO,
~ 0oJbIe

“BIIHX"
BBIL, nanJ&"Il nnasNe2 TK “Peruon”

L \
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< TunNu4HbIE nosepx-
HOCTHOMOHTUpPYye-
Mbl€e 3JIeMeHTbl Ha
MaTepUHCKOM naarte

e
> .-

POKOE pacIpocTpaHeHue py cOOpKe rmevar-
HBIX Y3JI0B TIOJIy4YI METO IIOBEPXHOCTHOIO
MOHTaXa, OCHOBAHHBIA HA IIPUMEHEHUM Oe3-
BBIBOIHBIX 2JIEMEHTOB (TAKMX KaK PE3UCTO-
PbI, IMO/IbI, Pa3IMYHbIE MUKPOCXEMBI M T. 11..),
KOTOpPBIE MOHTHUPYIOTCS Ha ITOBEPXHOCTHU
KOHTAKTHBIX TUIOIIA0K ITeYaTHBIX ILJIaT.
[IpencraBieHHbI METO OPrAHUYHO 10-
ITOJIHSIET TPAAULIMOHHYIO MTaliKy KOHTAKTOB
BBIBOIHBIX DJIEMEHTOB U pa3beMoB. boiee
TOI'0, METOJ [IOBEPXHOCTHOTO MOHTAXA SIB-
JISIETCS TIPEATTOYTUTENLHBIM, A UCITOJIb30Ba-
HME TOBOJIbHO TPOMO3IKHX U «YOOTMX» BbI-
BOIHBIX KOHIEHCATOPOB, KOTOPBIE 4acTo »

C xomnsioTepoM “MHP” n MomHbIM nponeccopom Intel® Pentium® 4
Komnerorep “MHP” Ha Gase npoueccopos Intel® Pentium® 4 2.4 I'T'y nopazut Bac
TIPEKPACHBIMH (POTOrpadusMH, MY3BIKOH, (QHIEMAMH M ATPAMH.

y‘ljc:l: Cc yJ]OBOJ!bCTB“eM
n |

I'me kynuts KoMnsioTep “MHAP” ?

(W O -0
“Yanua 1905 roza” “Babymxumexan”
yn. Manrymnckas, 1.2 yn. Cyxonckas, 1.7a
c10.00501900  ¢10.005020.00 ¢ 10.00 20 20.00
Ten: (095) 785-1-785  7en.: (095) 205-3524 Ten; (095) 472-6401
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HARDWARE TEXHONOTUM

Pekenb

< Cxema HaHeCeHUSs UH-
¢dopmMaLMOHHbIX Hag-
nUCen Ha ne4yaTHyio
naaty MeToaoM CeTKoO-
rpadum

Kpacka

[AunanekTpuyecKaa ocHOBa

» MOXHO BUIETb HAa COBPEMEHHBIX MATCPUH -

CKMX TIUIaTaX, JIMHUI 3adepXXKU W psiaa
JIPYTUX TTOTOOHBIX 3JIEMEHTOB 00YCIOBICHO
OTCYTCTBUEM HEOOXOAMMBIX HOMUHAJIOB Y
CYIIECTBYIOIIECH MOBEPXHOCTHOMOHTHUPYE-
MO 2JIEMEHTHOI 0a3bl.

IlepBbIM 11AarOM IpU COOPKE TMEeYaTHBIX
Y3JI0B SIBJISIETCSI HAHECEHME Ha TOBEPXHOCTh
KOHTaKTHBIX TUIOIIAIOK IMasiIbHOIM TIACTHI,
HampumMep, yepes mabdjI0H, COBMEIIAIOITN -
CsI C TIOBEPXHOCTBIO TIeYaTHOM TU1aThI. [astib-
Hasl ImacTa MpeacTaBiisieT co00i CMeCh ITPH-
Mosi, CBSI3ylOLEero BellecTBa W utoca.
B maHHOI1 macTte mpuIoeM MOXET CIYXHUTh
0JIOBSTHHO-CBUHIIOBBII TTOPOIIOK, KOTOPBIM
SIBJISIETCSI €€ OCHOBOM U cocTaBisieT 75—95%
OT MaccChl BCE¥ MaCTHI.

TToce Toro Kak Ha MOBEPXHOCTh IJIATHI
Oblla HaHeceHa MasiibHasi Mmacta, MOXHO
MPUCTYIATh K YCTAHOBKE 2JieMeHTOB. Ko-
HEYHO Xe, TTPU PYYHOI cOOpKe TpobIeMbl
TPAHCIIOPTUPOBKU U TIOIAYN JIEMEHTOB HE
CYILECTBYET, HO ITPY COBPEMEHHBIX 00heMax
MPOM3BOICTBA JaHHBIM MaJIONPOU3BOIV -
TeJIbHBII CI10co0 He npuMeHsietcs. s pe-
1IEHUS TIpoOIeMbl aBTOMAaTUYECKOM Toa-
Y1 3JIEMEHTOB TIPU aBTOMATU3UPOBAHHOM
WU TI0JTyaBTOMAaTU3UPOBAHHOM ITPOU3BO/I-
CTBE BJIEMEHTHI JJISI TOBEPXHOCTHOTO MOH-
Taxa JOJIKHbBI OBITh YITAKOBAHBI COOTBETCT-

ByIOIIUMM 00pa3oM. OTHUM U3 TaKKX CIIOCO-
00B, TOMMMO CITeIIMaJbHBIX KACCET U Kacc,
cTa «OJMCTEPHBIE» JICHTDI, IIPEICTABIISI-
fo1re co00i TOHKYIO IMOJIOCKY M3 KapTOHA
WIW TOJUBUHUIXJIOPUAHONW MJIEHKU C
YTOJIbHBIM HAMIOJIHUTEJIEM, B KOTOPOU pa3-
MEILeHbI 3JIEMEHTBI CXeMbl B CIeLUaJIbHO
BBIILITAMITOBAaHHBIX THe3/1aX. Takue JeHThI
MOTYT IOCTUTATh B JUIMHY 12 M, B HUX BO3-
MOXHO pasmelneHue 10 5000 31eMeHTOB.
[Moxoxwuit MeTo1 YITaKOBKY MOXKET TTpUMe-
HATBCS W IS BBIBOIHBIX 3JIEMEHTOB U
pa3beMOB.

Ilepen ycTaHOBKOI HEOOXOAMMBIX PE3UC-
TOPOB, MUKPOCXEM M T. T1. TIJIaTa I0JDKHA OBbITh
3aKperieHa Ha CTielIMaTbHOM KOOPIMHATHOM
croJie. TyT-To U UrpaeT OrpOMHYI0 pOJib TOY-
HOCTb ITPOCBEPJICHHBIX pAHEE€ MOHTAXHBIX OT-
BepcTuii. Beapb naxe npyu MUHUMaJIbHOM OT-
KJIOHEHUU POOOT, UCIIOIb3YeMblii 111 COOPKU
MeYaTHBIX Y3JI0B, HE CMOXET TOYHO YCTaHO-
BUTBH 3JICMEHT Ha KOHTAKTHYO IIOIIAIKY WA
TOTAcTh B OTBEPCTUS JIJISI BBIBOJIOB MCTIOJb-
3yeMbIX BbIBOHBIX 2JIEMEHTOB Ha IOCJIENYI0-
LIMX 3Tanax cOOpKU, MPOBOAMMBIX TMOC/E
OKOHYaTeJbHOI YCTAaHOBKY M TIPOTAKH MO-
BEPXHOCTHOMOHTHPYEMBIX 3JIEMEHTOB.

Kaxk TosibKo 11aTa ¢ HaHeCEHHOM TTasiib-
HOW MacToi XeCTKO 3aKpernjaeHa Ha KOop-
NIMHATHOM CTOJIe, aBTOMAT YCTaHABJIMBAET

< YctaHoBKa «S.M.D. -
Tpacca-5640» pnsa nau-
KW NevaTHbIX Y3/10B,
BbINOJIHEHHbIX MO TEX-
HOJIOrMU MOHTaXa, Ha
NMOBEPXHOCTb
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9JIEMEHT, NMOJAaHHbI, HAIPUMED, U3 «OJIU-
CTEPHOW» JIEHThI HA MPeJAHAa3HAYEHHOE IS
Hero MecTo. CyIIecTBYeT ellle U MOoJyaBTO-
MaTU3UPOBAHHbIN CITOCOO COOPKU, B KOTO-
POM poOOT caM pacmoJiaraeT MUHILET C 2Jie-
MEHTOM HaJ HEOoOXOAMMON KOHTAKTHOM
TUTOLIAAKOM, a YEJIOBEK TOJIBKO JAET KOMaH-
N1y Ha YCTAHOBKY.

Tenepnb, Korga Bce HEOOXOAUMBIE BJie-
MEHTbI YCTAHOBJIEHBI HA CBOM MECTa, MOX-
HO TIEPEXOIUTH K BaXKHEHIIel CTaaiuu Tex-
HOJIOTMYECKOTO Tpollecca — Tmaiike
rneyatHoro yaia. OT 3Toil onepanuu 3aBu-
CSIT KQ4eCTBO M HAJIEXKHOCTb BCErO YCTPOM-
CcTBa B 1IeJoM. Benap HemnpaBUIBbHO WK
TJIOXO MPONassHHbIE JIEMEHTbI TPUBOIST K
HepaboOTOCIOCOOHOCTH TIIaThl U OpaKy.

CylecTByeT 10BOJIbHO MHOTO METO/IOB
Mnaiiky MevyaTHbIX Y3JI0B: Jla3epHasi, naika
B MMapoBoii (hase, a TaKXKe psill APYTUX CIIO-
co60B. B Poccuu B Hacrosiiee BpeMsi B OC-
HOBHOM WCITOJIB3YIOTCSl TaliKa IBOWHOW
BOJIHOW MpUMOS U MaiKa pacrjaaBIeHUEM
MpUMNosi KOHBEKIIMOHHBIM WJIU HHbpa-
KpacHbIM HarpeBoM. Kaknblii U3 mpeacraB-
JICHHBIX CITOCOOOB UMEET CBOU JOCTOMHCT-
Ba U HEOCTATKU.

[Tpu ucnonb3zoBaHUM MakKK pacruiaBie-
HMEM TIPUTIOs MH(MpaKpacCHBIM U KOHBEK-
LIMOHHBIM HarpeBOM MPOU3BOAUTCS Pa30-
rpeB 1iatel MK-usnyuyeHuem, KoTtopoe
SIBJISIETCSI OCHOBHBIM MEXAaHU3MOM Iepeaa-
yy teruia. K moctomHcTBaM MpencTaBieHHO-
ro cnocoda MOXXHO OTHECTU BO3MOXHOCTb
CHUXKEHMSI TEPMUYECKUX HATIPSDKEHU I, BO3-
HUKAIOUIMX B 2JIEMEHTaX U CaMOii eYaTHOM
riate, MOCTeNEeHHbIM HArPEBOM 3JIEMEHTOB
MOCPEACTBOM PETYJIMPOBKU MOLIHOCTH KaXK-
JIOTO U3Jlyyaresisi, KOTOPbIM MpeACcTaBJIsIeT
€000i1 nu nH(GpaKpaCHYIO JTaMITY, WU T1a-
HEJIBHYIO M3JTyYalolylo cuctemy. JJaHHbI
BUJ MaliKW UMEET U HellocTaTKu. Hanpumep,
9JIEMEHTBI, He nmpo3pauHbie st MK-uzmy-
YeHUsI, nasgTh BOOOIIE HEBO3MOXHO. Jlst
MPEOOJIEHUS psiia HEAOCTATKOB, B YAaCTHO-
CTU, YKa3aHHOTO BbILIE, B HEKOTOPBIX yCcTa-
HOBKAaX UCIOJIb3YIOT PeABAPUTEIbHbINA Ha-
IpeB BO3/yXa, KOTOPBII MepeaaeT Terao K
MECTY ManKH.

[Tocrne Toro kax npotiecc naiku 3aBepiieH
M yIaJeHbl OCTaTKU (hyitoca 1 MPUIIos, FoTo-
BYIO MAaT€pPUHCKYIO IJIaTy MOXKHO YITaKOBBI-
BaTh M HAHOCUTH CITPABOYHYI0 MH(OPMALIHIO,
HamnpuMep, METOJIOM CeTKorpavu, OCHOBaH-
HOM Ha BbIIABJIMBAHUU KPACKU Yepe3 CIeL -
aJbHBIN ceTyaTblii 1a0JIOH.

»
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BesycnoBHO, Ha GOJIBIIMX TPEATPUSITH -
SIX C OTPOMHBIMU 00beMaMU TIPOU3BOICTBA
BCE MPOIIECChl COOPKU MATEPUHCKUX TUIAT
TIOJTHOCTHIO aBTOMATU3UPOBAHBI, TO €CTh 3a-
TOTOBKA Cpa3y Xe 3aKperuisieTcsi Ha Koop-
JUHATHOM CTOJIE, HA KOTOPOM OHa IMPOXO-
JIUT BCE TEXHOJIOTMUYECKUE ITarbl COOpPKU Oe3
y4acTHsl YeJIoBeKa.

B Hamreit crpaHe cymiecTBYIOT mpen-
TIPUSITUS, TOTOBBIE TIPOBECTH TTOJIHBIN TeX-
HOJIOTMUYECKUIA IIUKJT COOPKM TIEYaTHOTO y3-
J1a B KPYITHOCEpUIHBIX apTusix. Hanbonee
KPYIHBIM U3 HUX sIBJIsIeTCS 3aBOA « KBaHT»,
00J1a1at0IIMI OTPOMHBIMYM TTPOM3BOACT-
BEHHBIMU MOIIHOCTSIMUA M U3TOTABJIMBAIO-
Ui MOJOOHBIE YCTPOMCTBA TIOUYTU BCEX
KPYITHBIX POCCUNCKUX 3aKa34UKOB, YeMY
TPUMEPOM SIBJISIIOTCS, HATIPUMED, MAaTEPUH-
ckue rathl Formoza.

3aknoueHue

KOHC‘IHO, B paMKax I[aHHOP'I CTaTbu HE-
BO3MOXKHO, J1a, HABEPHOE, U HE HYKHO I1bI-
TaTbCd pacckKasaTb 000 BCEX TEXHUYECKUX
acCII€eKTax IIPpOM3BOACTBA II€YATHLIX ILJIaT.
B npencraBieHHOM BbIle MaTepuae ornyca-

npoM3BOACTBO MaTepUHCKHUX

Hbl TOJIbKO OCHOBHBLIC

HeoO0XoauMbIe
MPOIIECChl MTPOU3BOACTBA MOAOOHBIX YCT-

poiicTB. OcTanbHbIe TEXHUYECKIE TOHKOCTA —
3TO y/ieJI TEXHOJIOTOB M CIIEITUATMCTOB, TAK WA
WHaYe WMEIONINX OTHOIIEHWE K JaHHOM
06acTi. Mbl MOMBITAIUCH OCBETUTH HANOO-
Jiee pacrpoCTPaHEHHbIE METObI, MPU 3TOM
YIIOMSTHYB 1 O HEKOTOPBIX APYTHX BO3ZMOXKHBIX
BapMaHTax IOAX0Ia K M3rOTOBJIEHMIO MaTe-
PVHCKUX IT1aT. Be3ycIoBHO, y KaXI0TO U3ro-
TOBUTEJISI CYITIECTBYIOT CBOM HOBIIIECTBA M Pa3-
JIMYMSI B TEXHOJIOTMYECKOM ITpoIiecce.
ITonpITOXXUB BCe BbILIECKA3aHHOE, XOTe-
JIOCh OBl OTMETUTD, YTO MATEPUHCKUE TUIATHI,

®dunococpua apeBHOCTU —

BECb MUP B OHOMN TOYKE

nnart

<« YctpoucTBo Tpada-
pPeTHOM nevyaTtu ana
HaHeceHUs NasibHOM
nacTbl HA KOHTAKTHble
TJIOLaAKMU NeYaTHbIX
nnar

YCTAaHOBJICHHLIE B J1I000M IEpCOHaAJIbHOM
KOMIIBIOTEPE, — 3TO PE3YJIBTaT TATAHUYECKO-
TO ¥ KPOTIOTJIMBOTO TPYZIa OTPOMHOW TPYTITTBI
JIIOJIEH, Toe 3aleliCTBOBAHBI KOJOCCAIbHbBIE
TIPOU3BOJICTBCHHLIC MOIIITHOCTH. HewmanoBax-
HO U TO, YTO HOZ[O6HI:IC BbICOKHME TEXHOJIOIMH
OCBOC€HBbI 1 HA OTEYECTBEHHDLIX ITPEAIIPUATU-
SIX, U B POCCUMCKUX YCIIOBUSX MOXHO BBIITY-
CKaTh BITOJIHE KOHKYPEHTOCIIOCOOHYIO TTPO-
nykuuio. = m m Koncrantun Iletyxos
Penaxuus BeipaxaeT 6J1aroqapHOCTb
HUO «Ilnara» OAO HTHUTU «TexHomar»,
a Takxe ero jgodyepHemy npeanpusatuio 3A0 LHHUTHU

«Texnomaru-Tpacca»

B MECH

C y4EeTOM BCEX HOJ'IOFOB

BbIAEJIEHHbIN KAHAN M HTE PH ET

BECNJIATHOE NOAKJNTIONMEHUE
CBOBO/AHbIA TENEDPOH

7:.5310182372 https// tochkasnu
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