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C. L. Xatipoea — MarucTpaHT kadeapbl MHHOBATUKW M YNPaBNEHUS KAYECTBOM
I. U. KopwyHoe (a-p TeXH. HAayK,NPO.) — Hay4HbIA PYKOBOAUTENb

MPOLIECCHI 3®PEKTUBHOIO KOHTPAKTHOIO MPOU3BOACTBA
HA OCHOBE TEXHONOIMMYECKUX UHHOBALIUK

XX| Bek, SBNSAETCA BEKOM 3HAHMM, HAYKOEMKUX MPOU3BOACTB, BbICOKMX TEXHOMOMA WU CTPEMU-
TeMbHbIX MHHOBALMIA. TEXHOMNOMMWN MEHSAKOTCH C HEBEPOSTHOM CKOPOCTLIO W TO, YTO Kasanoch «npege-
NIOM MEeYTaHUn» BYEpa, CEroAHs BOCMPUHUMAETCS KaK NepexuTki npoLunoro. Mpon3BoauTensm HAYero
WHOrO He OCTaeTCA, KaK AepXaTb PYKY Ha «nynbce CobbITUN» 1 BOBPEMS NpeaBuaeTb rpsayLume nepe-
MeHb!.

[MpOMbILLNEHHbBIN KOMANEKC Poccum, Kak U psp Opyrix KOMMMEKCOB, HyXgaeTcs B nepexode Ha
HayKOeMKMe TEXHOIOTMM U BbINyCKe KOHKYPEHTOCNOCOBHON NPOAYKLMA BbINOSTHEHHOW Ha COBPEMEHHOM
anemeHTHoi 6a3e. Tak Kak CyLeCTBYHOLME «CTapble» NPOWU3BOACTBA HE 0OECneynBatoT AOMKHLIM 06-
pasoM peLleHe COBPEMEHHbIX FOCYAAPCTBEHHbIX 3aAay, @ HOBble NMPEeAnpUSTUS Manoro U CPeaHero
BusHeca, B CBOI0 OYepeb, He BCEraa yYMTbIBalOT BECb KOMMIIEKC CIIOKMUBLLMXCS Npobrem.

CoapnaHue BbICOKOTEXHOMOTMYHbIX HAayKOEMKMUX MHHOBALMOHHbIX NPEANPUATUNA MO KOHTPAKTHOMY
NPOM3BOACTBY 3NEKTPOHMKM (@YTCOPCUHT) NO3BONST BHEAPUTL COBPEMEHHbIE TEXHOMOMMN, YYECTb MPO-
Briembl anemeHTHON 6a3bl (KOHTpadakT), 0becneynTb BICOKYK HAAEXHOCTb W Ka4yecTBO, Heobxoanmoe
ONS NPUMEHEHNS1 B KOCMIUYECKOMN, BOEHHOW M ApYron OTBETCTBEHHOW annapaTtype. A 1ccneaoBaHus B
obractm MeHeKMeHTa KayecTBa U CTaH4apTM3aLmun obecneyat KOHKYPEHTOCNOCOBHOCTb B YCIOBUSIX
BcTynnexms B BTO.

Pa3BuTIe NpoLeccHOro Noaxoaa, NOCTOSHHBIA MOHUTOPUHT W TPaHC(EPT MHHOBALMOHHBIX TeX-
HOMOrN ABNSAKOTCS HEOBXOAMMBIMW YCIIOBUAMM YCMELHOro pa3suTis GusHeca. B ycnosusx MHHoBaL K-
OHHOrO pasBUTUS BO3MOXHbI W KPAMHOCTW: psif SMOHCKMX CNELManncToB roBOpAT O HeobxogumocTu
CBOPAYMBaHWS CTaPbIX TEXHOMOTMI NP NOSIBNIEHNN NPUHLMNNANBHO HOBBIX.

B 06nactv KOHTpakTHOro NPOKU3BOACTBA NEKTPOHUKN, rae 6a30Bble MHHOBALMM OTHOCATCS K Ns-
TOMY TEXHOMOMYECKOMy yknagy, Havasluemycst B 1985 r., 1 BTOPUYHbIE TEXHOMNOTMYECKME MHHOBALMM
Bonee unn mMeHee npeackasyeMbl, TE3UC NOCTOSHHOMO COBEPLUEHCTBOBAHMS BbINOMHAETCS CKOpee 3BO-
NIOUMOHHBIM NyTeM. 3TO NMOATBEPXKAAETCS 3HAYUTENBbHON NOTPEOHOCTBIO B KOHKPETHBLIX 06nacTsx npu-
MEHEHUs1, B TOM YMCTie B KOCMUYECKOI 1 BOEHHOW annapatype. Ponb pagnoanekTpoHHOM WHAYCTPUM B
MOBCEAHEBHON XW3HW COBPEMEHHOTO YerioBeKa MepeoLeHNTb HEBO3MOXHO. [pakTMyecksn BO BCEX
yCTpOCTBax ObITOBOMO, MPOMBILIEHHOMO, HAyYHOro, @ Takke BOEHHOrO Ha3HaYeHWs MPUCYTCTBYHT
9NEKTPOHHbIE NPUBOPLI, OCHOBOM KOTOPbIX CAYXMT nevatHas nnata (M)

[ns obecneyeHns npoLecca aBTOMaTUYECKOro NOBEPXHOCTHOrO MoHTaxa [l BbINONHsSETCS psg
OCHOBHbIX 3TanoB [1], cpeau KOTopbIX He0OX0AUMO, NPEXAE BCErO, BblAeMUTb CreaytoLme:

1) NPOEKTUPOBaHWe NevaTHbIX NNaT, SMEKTPUYECKUX Lieneil, KOHTaKTHbIX NNoLagoK, Bbibop
YMM-KOMMOHEHTOB U X NPeaNonaraeMoro PacrnosioXeHUs;
2) W3rOTOBMEHWE NeYaTHbIX NaT METOAOM LUTAMMOBKMA MK NeYaTy;

3) HaHeceHWe nasiNbHON NacTbl (4O3MPOBaHWe UNu TpadhapeTHas Nevatb);

4) ycTaHOBKa YMM-KOMMOHEHTOB Ha nnaTy, ukcaums nasnbHON NacTou;

5) rpynnoBas nawnka (B KOHBEKLMOHHOWN, MH(paKpacHoi unn napoasHom neyn);
6) ONTUYECKMIN KOHTPOIb KaYECTBa MOHTAXa;

7) OTMbIBKA NeYaTHbIX y3noB (Mpu HeobxoauMocCTy).



HaHeceHue L) YcTaHOBKa L MaiiKka IN—N

o L - KoHTponb
nasHOM nacTbl KOMMOHEHTOB onnas/ieHnem

OTanbl aBTOMATUYECKOTO MOHTaXa NOBEPXHOCTHO-MOHTUPYEMbIX 3/IEMEHTOB

A3 npuBefeHHbIX 3TanoB HENOCPEACTBEHHOE OTHOLUEHUE K TEXHOMOMU NOBEPXHOCTHOrO MOHTa-
Xa [2] wmetoT ¢ 3 no 6-1 3Tanbl, @ WUMEHHO: HaHeceHue nas/bHOU nacmbl, ycmaHoska 4un-
KOMNOHEHMOo8 Ha niamy, epynnosas nalika, OnmuyecKkull KOHMPOsb Kadecmea MoHmaxa. PaccMoT-
puM 3T 3Tanbl Gonee nogpobHo.

HaHeceHue nasinbHoU nacmel. [Ns naku SNeMeHTOB U yOepXaHUs UX Ha NOBEPXHOCTW NnaTbl
[0 MOMeHTa 06pa3oBaHus NasHOro CoeaMHEHUs UCNONb3YeTCs NasnbHas nacta, Kotopas npeacTaens-
eT coboit nopoLwkoobpasHbii Npunon ¢ fobaBneHnemM nca 1 pasnnyHbIX akTUBATOPOB, NPUCAAOK.
MacTa umeeT reneobpasHyto KOHCUCTEHLMIO U JOMKHA obecneunBaTb OYMCTKY KOHTAKTHBIX NAOLLAA0K
MM 1 KOMNOHEHTOB OT OKCWAHOW NAEHKU U APYrUX NPUMECEN, MeLLatoLwmx 0bpa3oBaHunio NasiHoro Co-
e[VHEHUS, aKkTUBaUMO (hriroca, paBHOMEPHOe 0Opa30BaHWE KA4YECTBEHHOTO MasHOrO0 COeAMHEHUs, a
Takke yaepxaHue KOMMNOHEHTa Ha NOBEPXHOCTU NNaThl 4O MOMEHTa naiku, T.e. 0bnagathb Kneswmumu
CBOMCTBaMMY.

lMacTa HaHOCKTCA Ha KOHTaKTHbIe nnowazaku M1 yepes TpadhapeT, 0TBEPCTUS B KOTOPOM - anep-
TYpbl — NOBTOPSKOT PUCYHOK, PACcnonoXeHne N opMy KOHTAKTHbIX NAOWAnoK Ha nnate. HaHeceHwe
nacTbl NPOUCXOANT Ha aBTOMATUYECKUX NPUHTEPaX TpaapeTHOM nevaTi. T YCTPOMCTBA OCHALLEHDI
BMAEOCMCTEMON, 0becneymBaroLLEen TOYHOE COBMELLEHWE TpadapeTa ¢ nnaton. 3atem, C NOMOLLbIO
creumanbHbIX pakenern NpoucxoauT nNpogasnuBaHue NacTbl Yepes 0TBEPCTUS B TpadhapeTe n ee HaHe-
CEHMe Ha KOHTaKTHble niowaaku nnatbl. CneunanbHble YyCTPOACTBA NPUHTEPA KOHTPOIMPYIOT pasnny-
Hble NapameTpbl 3TOr0 NpoLecca (CKOPOCTb NEpeMeLLEeHNs pakens, AaBrneHne, CKOpoCTb OTpbiBa Tpa-
(hapeTa OT Nnatbl), @ Takke BbINOSHSIOT Takue onepawyum, kKak KOHTPOSb COCTOSIHUSA M OYUCTKa Tpadha-
peta.

YcmaHoska Yun-KOMNOHEHMOo8. YCTaHOBKa YMM-KOMMOHEHTOB BO MHOTOM SIBMISIETCS MexaHuye-
ckomn npoueaypon. OcHoBHas e€ 3afjava — npaBUNbHOE pa3MeLLEHUE YMM-KOMMOHEHTOB Ha MeYvaTHOM
nnate. Bce SMD-KOMMOHEHTbI AOIMKHbI ObITh YCTAHOBIEHBI CTPOTO B COOTBETCTBUM CO CIPOEKTUPOBAH-
HOW 3MEKTPOHHOW CXEMOW W3rOTaBIMBAEMOW neyaTHOM nnatbl. [OHATHO, YTO B Cryyae owwubku pas-
MeLLEeHUs NonyyYyeHHoe u3denue B nydileM cryvae He byaet paboTatb, a B XyALeM — BO3MOXHbI KO-
POTKME 3aMblKaHWs 1 JaXe BOCNIIAMEHEHME.

[Ins ycTpaHeHWs YenoBeYeckoro (haktopa Ha JaHHOM 3aTane, Yalle BCero, NpUMeHsITCs pobo-
TU3MPOBaHHblE UMM aBTOMATM3MPOBAHHbIE MPOrpaMMUPYEMble YCTAHOBLUWKM, KOTOPbIE MNO3BONSOT
CHU3UTb PUCKM HENPABMWIBHON YCTAHOBKM.

3ayacTylo B OAHOM JIMHUM MOXHO BCTPETUTbL ABa M Honee aBTomMaTa YCTaHOBKW KOMMOHEHTOB,
BbINOMHAOWMX CBOW ONpeAeneHHble 3adayn. Hanmpumep, CKOPOCTHas YCTaHOBKA MPOCTbIX YMn-
KOMMOHEHTOB M YCTaHOBKa KOMMOHEHTOB, TPEBYIOLLMX BbICOKOA TOYHOCTH, KOMMOHEHTOB BonbLIKMX pas-
MEPOB WK CrIOXHON popMbl. HO, HE3aBMCUMO OT YCTPOMCTBA CTaHKa, OCHOBHAs NOCNeL0BaTeNlbHOCTb
OENCTBUI BbIFMSAUT NPUMEPHO OAMHAKOBO: 3axXBaT KOMMOHEHTa M3 NUTaTens, ero LEeHTPUpOBaHue C
NOMOLLbK BUOEOCUCTEMBI, fla3epa UM MexaHWYeCKUMW 3axBaTaMu W yCTaHOBKa Ha nnaty. llepeq
Ha4YanoM MOHTaxa CnewuanbHas BMAeoCHCTEMa OnpefenseT KoopanHaThbl penepHbIX METOK Ha nnate
1 BHOCWT NOMPaBK¥ Ha HETOYHOCTb NO3WLMOHMPOBAHUS NaThl B paboyer obnacTu CTaHka.

[Matika neyamHol nnamel. Korga Ha neyaTHyto NnaTty HaHeceHa nasinibHas nacTa, yCTaHOBIeEHbI
1 3adumkcnpoBaHbl SMD-KOMNOHEHTbI, BbINOMHAETCS 3Tan OnfiaBneHus NpUnoinHoM nactel. Bo Bpems
ONNaBEHNs NPUNOS HA NeYaTHbIX NaTax OYeHb BaXHO COBMOLEHE TEMNEPATYPHOrO pexuma n (1nm)
TeMmnepaTypHoro Npoduns. TemnepaTypHbIA pexnuM XxapakTepusyeTcst He TOSbKO TeMNepaTypon Mak-
CMManbHOro HarpeBsa, HO 1 TO, KaK JjaHHas Temneparypa Jocturaercs. B npouecce Harpesa ans psga
YNN-KOMMOHEHTOB [OMKHA BbIOEPXUBATLCA 3afaHHas CKOpOCTb Harpesa. [pyrumu criosamu npw
ONnaBneHUn 3afaeTca TemnepaTtypa OnfaBneHus 1 Bpems, 3a KoTopoe Heobxoanmo eé focTiyb. bo-



nee Toro, npoueaypa OXNaxaeHus Tak e JOMKHa BblaepxuBaTb NOA0GHbLIN pexuM. Takon noaxog
rapaHTMpyeT, 4To nevartHas nnata n SMD-KOMNOHEHTbI, HaxoasLWMecs Ha Hei, He ByoyT noaBepXeHbl
TENMoBbIM YAapaMm, W, CneAoBaTeNbHO, NO3BONSET yoepeyb eé OT TENMOBbIX MOBPEXAEHUA.

YT06bI 06ECneunTb 3a4aHHbIN TEMNEPaTypHbIA PEXUM ONNaBNEHNs UCNONb3YIOTCS Tak Ha3blBa-
eMble neyn onnasneHns npunost. Takue neyn No3BONAOT BbINOMHUTL TpeBoBaHMS MO TeMnepaTypHOMY
Npocunio B YCMOBUSX PYNMNOBOA Maiki Y1N-KOMMOHEHTOB Ha neyvaTHbIX nnatax. OHW pasnuyaroTcs
NCnomnb3yemMbIMM MeTO4aMM HarpeBa, Kaxabld U3 KOTOPbIX MMEET CBOW JOCTOMHCTBA UM HEJOCTaTKM.
Cpeau camblx pacnpoCTpaHeHHbIX Ha HACTOSLMA MOMEHT, ABNSETCS - Memod KoHeekyuu. KoHBekum-
OHHble neyn obecneynBaroT Hauboree BbICOKOE KaYecTBO Namkit U NPON3BOAUTENBHOCT.

Onmuyeckuli KOHMpPOsb kayecmea MoHmaxa. CnasiHHble MOAYNN NPOXOAAT KOHTPONb C NOMO-
Libl0 YCTAHOBKN aBTOMATMYECKON OMTUYECKON WHCMEKLMM, KOTOpas NO3BONSIET pacno3HaTh Takue ge-
(ekTbl, kak Nponyck KOMMOHEHTOB, UX CMeLLeHre, 0bpa3oBaHue nepeMbluek Mexay BblBOLaMN MUKPO-
CXeM, Hemponaum W xonogHble nanki. Haubonee nepenoBble YCTaHOBKM Takke MO3BOMNSKOT OLEHMBATH
ka4yecTBO 06pa30BaHHbIX MasHbIX coednHeHuir. [MpoBepka NPOUCXOAUT B aBTOMATUYECKOM peXUME,
nnatbl, Ha KOTOPbIX BblnK BbISBIEHDI AedekTbl NIM60 MapkupyTCs, MO0 3T AaHHbIE NepeatnTcs Ha
PEMOHTHYH CTaHUMI0, b0 BbIBOAATCA B HarnsgHon dopme onepatopy AOW. Ecnm Ha cobupaembix
MOZynsX NPUCYTCTBYIOT 3rIEMEHTbLI CO CKPbLITbIMK BbiBoAamM, Takue kak BGA, CSP, QFN u gpyrue, ka-
YeCTBO Malku KOTOPbIX HEBO3MOXHO OMpefenuTb C MOMOLLbH OMTUYECKMX CUCTEM, MPUMEHSIOTCS
YCTaHOBKW PEHTTEHOOMTUYECKOTO KOHTPOS.

Cpean OCHOBHbIX JOCTOMHCTB MOBEPXHOCTHOTO MOHTaXa HeobXoauMo B NOpsiake 3HA4YMMOCTH
OTMETUTb CrieAytoLe:

— CYLLUECTBEHHOE CHWXEHUE cebectonmocTu Cepl/ll;IHbIX ANEKTPOHHbIX u3genwi,;

- yHI/I(*)I/IKaLI'VIf-I W CTaHdapTu3aumsd, Kak MUCNoJib3yeMblX YUMN-KOMMOHEHTOB, TakK U CXeM Mo-
CTPOEHUA 3NTEKTPOHHBIX n3genui;

— MOBbILLIEHHbIE BO3MOXHOCTY MO aBTOMATH3aLMN NpOLecca;
—  Nyywwas PeMOHTONPUTOAHOCTb;
—  YMeHbLLEHNE Pa3MepoB YMN-KOMMOHEHTOB W Kak CMELCTBUE — CHUKEHME UX CTOUMOCTY;

— CHWXeHWe BeCa dNEeKTPOHHbIX W3Oenwnii 3a cyet YMEHbLUEHUA Pa3MepPoB HYNM-KOMMNOHEHTOB.
I'Ipo6neMb| pa3BnTUA nNpoLeccoB NOBEPXHOCTHOIO MOHTaXa BKNHOYaAKOT:

— HeobXoaMMOCTb TOYHO cobrofaTh TEXHOMOTMID HAaHECEHUS NasnbHOW nacTbl, TemMneparyp-
HbI NPOUITb BO BPEMS ONMaBfeHUs NasnbHOW NacTbl U T.4.;

— BbICOKKE Tpe6OBaHVIF| K NpUMEHAEeMOMY TEXHOJTOrM4EeCKOMY 060pyﬂ,OBaHVIPO;
— CYyLLEeCTBEHHbIE NepBOHaYalbHbI€ 3aTpaTthbl A4 060pyJJOBaHVIF| TEXHOMOMMYECKON NINHWN;

— MOBbILEHHbIE TPEOOBAHWS K XPaHEHWO 1 TPAHCNOPTUPOBKE SNEKTPOHHBIX YMM-KOMMOHEHTOB.

Paccmotpum 6onee nogpobHo npegnpuste OO0 «[laHTec» cneunanuanpytoLleecs Ha KOoH-
TPaKTHOM NPOEKTUPOBAHUK, U3rOTOBEHUM U MOHTaxe M. Ha AaHHOM npeanpusTum ¢yHKLUMOHMPYIOT
[IBE aBTOMATUYECKNX IMHAWN NOBEPXHOCTHOMO MOHTaxa, 060pyA0BaHHbIE COBPEMEHHbIM 060pyA0BaHu-
eMm BeZyLLMX MAPOBLIX NponssoauTenei [3].

Bce onepauuv — 3arpy3ku 1 BbIrpY3kW NAaT Ha fIMHUIO, HAHECEHWe NasiibHON NacTbl, YCTaHOBKa
KOMMOHEHTOB, OMNaBfieHNe, ONTUYECKUA KOHTPOSb — OCYLLECTBNSAITCA B NOMHOCTbIO aBTOMATUYECKOM
pexuMe, YTo NO3BONSET MAHUMU3UPOBATDL Y4acTHe YENoBeKa, NOBLICUTL MPOM3BOAUTENBHOCTL U Kave-
CTBO BblIMyCKaeMbIX U3LENNiA.

OCHOBOW NUHWI NOBEPXHOCTHOTO MOHTaXa ABMNSAIOTCS YCTAHOBLUMKIA KOMMOHEHTOB. Ha npeanpu-
atum OO0 «[MaHTec» nucnonb3ytTcs aBToMathbl upMbl Assembleon, Xopowwo 3apekoMeHoBaBLUME
cebs mbkne MHorodyHKUMOHanbHble MawwuHbl TopazXIl u MG1, cneunanuanpoBaHHble YCTaHOBLLM-
kv — BblCOKONpou3BoauTenbHble Sapphire n AX-501, yHuBepcanbHblin npeunanoHHein AX201. imeHHo
910 060pYyAOBaHKE NO3BOMSET COTPYAHWKaM obecneymBaTb MOHTaX CaMOro LUMPOKOrO CriekTpa KOMMo-
HeHToB — OT ynnoB 01005 go mukpocxem QFP, BGA, QFN niobbix pasmepoB v ¢ ManbIM Liarom BbIBO-



[0B, LUMPOKOW HOMEHKNATYPbl Pa3bemoB, AfIMHHON 0 160 MM, aepxaTteneil CUM KapT W KapT namsTy,
[etanen BbICOTOW [0 45 MM, @ TOYHOCTb U (DYHKLMOHANbHAs OCHALLEHHOCTb TaKMX MalUMH Kak
Assembleon AX201 no3sonseT NPUMEHSATb UX B MUKPOSINEKTPOHHbIX MPUIOKEHUSIX.

Maika NpOMCXOAMT B KOHBEKLIMOHHBIX Nneyax. 3TW MeYvn UMEKT 7 30H Harpesa W 2 30Hbl OXJla-
KOEHWUS, 4TO MO3BONSET BbLICTPAMBATL TeMrepaTypHble NPOMUAM MakCUManbHO COOTBETCTBYHLLME
TpeboBaHMAM U3nenusi, NPUMEHSIEMbIX MaTepnanoB 1 KOMMOHEHTOB. Bce neun NoaroToBneHsl Ans pa-
00Tl B MIHEPTHOM Cpese W UMEIOT BOAsSHOE oxnaxaeHue. Paboune napameTpbl neyeit No3sonstoT npu-
MEHSTb UX ANS Naiku u3gennii No 6eCCBUHLIOBON TEXHOMOMW, @ pasfnnyHble onuun — nogaepxka Ml
no LieHTPY, NOAOrPeB KOHBenepa B NMUKOBbIX 30HaX, CreumnarnbHble CUCTEMbI LIMPKYNALMK BO3ayXa B pa-
Boueit 30He obecneynBatoT BbICOKOKAYECTBEHHYHO NanKy NtoObIX U3AENUA.

[ins TouHoro noabopa Npoduns Nankk UCNoNb3yeTcs CUCTEMa TEPMONPOUIIMPOBAHUS, KOTOpas
NO3BONSIET HE TOMBKO CYNTLIBATH TEKYLLME NapamMeTpbl, HO 1 aBTOMATUYECKW NoAdMpaTh ONTUMarnbHbIE
PEXUMbI 41151 KOHKPETHBIX M3AENUA, KOHTPONMPOBATL 1 KOPPEKTUPOBATL NapaMeTpbl paboTbl, HArNsAHO
conocTaBnss Tpebyemble, 3afaHHbIe W peanbHble NokasaTenm.

O deKTMBHOCTb Nanku u3aenuin obecneymBaeT npoBepka Ha cuctemax ABTomatnyeckon Ontu-
yeckoi MHcnekumn. 3akynneHbl W BHegpeHbl ycTaHoBkn Orbotech Vantage S22 u Cyberoptics Flex
Ultra 18M. [laHHble cuctembl Cnocobbl BbISBUTL pasfninyHble AedekTbl Nanku (CMeLLeHne, oTCyTCTBIE
KOMMOHEHTOB, HENponam 1 NepeMbIYKN MEXIY BbIBOLAMM), CYNTLIBATL MApKUPOBKY KOMMOHEHTOB, pac-
no3HaBaTb NOMSIPHOCTb, OLEHMBATb KA4eCTBO MasiHbIX COeAUHEHWN. BaxHOM 0COBEHHOCTbIO 3TUX CU-
CTeM SBNSeTCs UX crnocobHOCTb paboTaTb ¢ u3aenuamm, cobpaHHbIMU N0 BECCBUHLOBON TEXHOMOTUN.
Takas TeXHOMorma nankn KOMNOHEHTOB NpumMepHo Ha 30 — 40 rpagycoB Bbille TeMnepaTypbl ONOBSH-
HO-CBWHLL0BOrO cnnaea [4]. OHW UMetoT gpyron coctaB Npunos W gonkoca, Apyre YCroBUS XpaHeHNS Y
npeaBapuTenbHOM CYLIKUA KOMMOHEHTOB. HeKOTOpbIE CTapble CBUHLIOBLIE KOMMOHEHTbLI Takylo TeMnepa-
TYPY MOIYT He Bblaepxarb, NPUTOM, YTO AerpagaLmst MOXET ObITb «OTIIOKEHHOMY» BO BPEMEHM.

O heKTUBHOE KOHTPAKTHOE NMPOM3BOACTBO MO3BOMSAET YNYYLWWUTb KA4ECTBO BbINyCKAEMOMN dMnek-
TPOHVKN W CHU3NTL n3aepxkn npeanpuatus. OO0 «[lMaHTec» cneauT 3a BCEMU TEXHONOTUYECKAMMN HO-
BMHKAMU 1 CTapaeTcsl MakCUManbHO MOSHO WUCMOSb30BaTh BO3MOXHOCTU COBPEMEHHOW TEXHOMOTUU.
Bnarogaps camomy coBpemMeHHOMY 060pYAOBaHWI, BHEAPEHUIO TEXHOMOMNYECKUX WHHOBALWA W KBa-
NMULMPOBaHHOMY NepcoHary npeanpusiTue cnocobHO pelwnTb Aake CamblX CIOKHbIX 3agad, KOTo-
pble MOXET NOCTaBUTb Nepes HUMU KIMEHT.
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