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daHTacTUyeckasa TexHonorma pansa tTex,

KTO HEé BEPUT B CKa3kKu

15 ceHTsI6ps TeKky1lero roga B CaHKT-
ITeTepbypre cocTosicsi 0QUIIMATBHBIN
3aI1yCK HOBOM IIPOM3BOLCTBEHHOM
IUIOLIAAKY OJHOIO M3 BeAYIIUX POCCHHICKUX
KOHTPAKTHBIX IPOM3BOAUTEEH —

«Makpo EMC». B cocTaBe OSHOM M3 JUHUH
IAHHOTO ITPOM3BOJICTBA paboTaeT
KOHBEKIIMOHHas I1eYb [IaMKU OIJIaBJIeHUEeM
C BaKyyMHBIM Moayiem QP L VAC
[IPOM3BOACTBA KoMmIaHuU SMT Maschinen
und Vertriebs GmbH & Co. KG (SMT).
IToxo6HBIE CCTEMBI He YaCTO BCTPEYAIOTCS
B Halllel CTpaHe, OLHAKO B MHUpe
KOHBeKIIMOHHas IIaliKa C UCII0Ib30BaHUEM
BaKYyYMHBIX T€XHOJIOTHI HaXOLUT BCE

6oJiee IITUPOKOE IPUMEHEHUE, IIPEKIE BCETO B OTBETCTBEHHBIX 06JIACTSAX, TAKUX KaK IIPOH3BOACTBO
3JIeKTPOHHOM aMIIapaTypPhl KOCMUYECKOTO ¥ aBUALITMOHHOIO0 Ha3HAUeHUs, ABTO3JIEKTPOHUKH,
MEeOUIIMHCKOM TeXHUKHU, a TAKKe IIPU U3TOTOBJIEHUU CUJIOBBIX U CBY-U3Oenui.

BHeApeHMe JaHHOM TEXHOJIOTHH Ha IUIoIaaKe «Makpo EMC», cTaBIee BO3MOXKHBIM
BO MHOTOM 61arofapsi yCUIHSIM 3KCKIIO3MBHOIO AHCTPHUOBIOTOPA 060pymOBaHUS SMT
Ha TeppuTtopuu Poccru - OO0 «HoBble TeXHOJIOTHH», OUEBUIHO, BasKHBIM LIAT IJIS POCCUIMCKOTO
KOHTPAKTHOTO ITPOU3BOIUTENIS B [leie 06ecIieueHUsT HaJIesKHOCTH U KOHKYPEHTOCIIOCOGHOCTH
OTeYeCTBEHHOM 3JIeKTPOHUKM,. Kak BBITJISAENA Peaar3aliys 3TOr0 IPOeKTa C TOUYKU 3peHUS
[IOCTABIIMKA U 3aKa3UHKa, HAM PACCKA3aIHU ITPeACTABUTENIU 3TUX KOMIIAHUH .

B3r/1A NOCTABILNKA

AHTOH MapaHuH, TexHu4ecku ampektop OOO «HoBble
TexHonorum»: C KomnaHuen «Makpo EMC» Mbl 3HAKOMb!
[aBHO, bonee fecatun net. Mbl Bbinv CBUALTENAMU ee pas-
BUTUS OT HeBOMbWOW KOMMaHUM A0 NMPOM3BOACTBEHHO-
ro NpeanpusT1a MrUpoBOro
ypoBHs. COOTBETCTBEHHO,
C YPOBHEM Pa3BUTUSA KOM-
NaHWUM MeHAaANCb 1M poCsn
TpeboBaHMS K Ka4eCTBY Bbl-
MyCKaeMbIX W3Lennmn, Tex-
HUYECKOMY YPOBHIO Mpu-
MeHSemMOoro 0bopyaoBaHMS.
KomaHaa Haller KoMnaHum
«HoBble TexHONorum» bbina
psAOM, Korfa nepen «Ma-
Kpo EMC» BCTana 3azadva
BbIOpaTb CMCTEMY KOHBEK-
LWMOHHOrO OnsiaBneHnsa ans

CEPUIMHOrO M3rOTOBNEHNS CNOXHLIX, TENI0eMKUX nevaT-
HbIX Y3/108.

Pa3zpaboTkon B 061aCTV BLICOKOTEMMNEPATYPHbLIX Tex-
HONOMMM Hemelkas kKomnanuma SMT Maschinen und Ver-
triebs GmbH & Co. KG 3aHMMaeTcs y»ke noyTu 35 net. Mupo-
BYHO M3BECTHOCTL KOMMAHWUKM 3aC/Ty)KEHHO MPUHECN MPOm3-
BOAMMbIE eVl NeYn KOHBEKLMOHHOMO ONMaBNeHus Npunos ans
npeanpusaTLI, CEPUNHO NPOM3BOASLLNX M3AENNS 3NeKTPOHHOM
TEeXHWKM 019 aBUALUMOHHOW 1 aBTOMOBUIbHOM NPOMbILLIIEH=
HOCTW. TeXHOI0rnm KomnaHmy SMT No3BONSIOT NPOU3BOAUTL
060pyaoBaHMe, KOTOpoe OTANYAeTCS AOTOBEYHOCTbLIO, YHN-
KasbHOW TeXHONOrMen nepefaqn Tenna 1 Bbico4amLlen sHep-
ro3QMEeKTUBHOCTbLIO.

Hayanom npoekTa MOXHO CHMTaTb BbICTaBKy productroni-
€a-2019 Ha koTopon ampekTop «Makpo EMC» AMnTpuin Ceme-
HOB MOCeTWN CTeHA KOMNaHum SMT. C 3TOro MOMeHTa, Halla
KOMMaHMS, KaK 3KCKTO3MBHLIN ANCTPUOLIOTOP 060pyAoBa-
HMS AaHHOW GUPMBI B POCCUK, Ha4ana paboTy Hag NpoeKToM
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OCHaLLeHMsA NIaHnpyemoro npomn3eoacTea «Makpo EMC» KOH-
BEKLMOHHOW NeYbio OnaasaeHus Npunost € BakyyMHbIM MOAY-
nemM. COBMeCTHO C TexHUYyecknm gnpektTopom «Makpo EMC»
Masnom MypTuLLEeBbIM Mbl HaYanu 06CYXKAEHNE TEXHNHECKMNX
acnexKToB npoekTa.

[MpOeKT MOXXHO YC/TIOBHO pasfeninTb Ha YeTbipe 31ana. Mep-
BbIN — CaMbIVl CNOXKHbI U ANIUTENbHBIV 3Tan, 3aHABLUWI NPpK-
MEPHO NMosTopa rosa, B pesyabraTe KOTOPOro Mbl CMOT/IN 0=
Ka3aTb TeXHOJIOrMYecKoe NpPeBOCXOACTBO HALLero pelleHns
B CPaBHEHMW C KOHKYPeHTaMK. 3aTem Bbin MeHee O, HO TO-
Ke HeMpOCTOW 3Tan NOArOTOBKM KOHTpaKTa. TpeTui 3Tan —no-
CTaBKa — bbl1 peanr30oBaH HBLICTPO 1 YeTKO. 1 HaKOHeL, 3Tan
MOHTaxa W NMyCcKoHanaaKkuy BbINOMHANCSA B O4eHb OKaTble CPO-
KW, HO TaKkoKe NpoLLes yCrnewHo.

OeHnc MNopgonbckuin, Be-
AYWMA MeHeaxKep npoek-
T0B OOO «HoBble TexHO-
noruu»:  [1eCTBUTENbLHO,
ybeanTh 3aka3vmka caenatb
BbLIGOP B NOMb3y 060OPYAOBa-
HYA SMT 6bI10 Camomr CIOX-
HOW 3aaayen. [laHHas Komna-
HMS BbINYCKAET YHUKAbHbIE
neyn. B kaxaom mx y3ne, byapb
3TO HarpeBaTe/lbHbIe MOAYM,
bMoC-MeHeaKMEHT AN KOH=
Bevep, NPUMEHSIOTCS TeXHO-
NoruM COBCTBEHHOM paspa-
60TKM 1 TWATENbHO NPOAYMAHHbLIE PELIEHWS, Pe3yIbTaToM
BHeAPeHMs KOTOPbIX IBASETCS MakCManbHble Tenaonepeaa-
4a, Ka4eCTBO Nankum 1 3PHEKTUBHOCTb Neyvm. HekoTopble Tex-
HOMOM MM ABNAIOTCSA HACTONBKO MHHOBALMOHHBLIMW, YTO HU OAMH
Lpyrov Npom3BoANTENb 0 CMX MOP He CMOT Peann3oBaTh MUX
B CBOMX Neyax. BCe 310 BbigenseT nedn SMT 13 gecsTra Apyrnx
neyen-6a13HeL0B, 1 060 BCEM 3TOM Mbl NOAPOOHO paccKasbl-
BaeM HallMM 3aKa34mKam.

Ha camom gene, KoMnaHus SMT 4BN4eTca NMLepoM B KOH-
BEKLUMOHHOW nawvke C NprMeHeHneM Bakyyma. bonee Toro,
NMEHHO OHAa SBNISETCS MepBONPOXOALEM B 3TOW TEXHONOTM MM
N CO3AaTeNeM MepBOM KOHBEKLMOHHOW Meyn C BaKyyMHbIM
moaynem. Cenyac psg npovssoanTenert 06opyaoBaHMs, ABW-
rascb no cronam SMT, CTankMBalTCsA C TemMun npobaemamu,
KOTOpble 3Ta KOMNaHK4 y>ke AaBHO Npeocaonena, N 04eHb Ma-
J10 KTO M3 MVPOBbLIX TMAEPOB B 06/1aCTV CUCTEM NalKM MOXKET
NPefNoXNTb CPaBHUMbIE MO KAYeCTBY W TEXHOOMMYECKOMY
YPOBHIO peLLeHms.

YT0 >Ke KacaeTcs M3BECTHOCTM Ha POCCUMIMCKOM PLIHKE, TO 3TO
0060pyA0BaHMEe NPOABMIALTCS B HALLIEW CTPaHe A0CTATOYHO AAB-
HO, M KOHEYHO XKe, CMeLManncTaM Takoro YpoBHS, Kak AMUTpUm
CeméHoB, MaBen MypTuLLEB 1 PYKOBOAMUTE/b MPOM3BOACTBA
«Makpo EMC» IMUTp1IM TaTapHWKOB, OHO BbIN0 3HAKOMO, UM
ObI1 MOHATEH ero KNacc, N3BeCTHbI BAMKaNLLME KOHKYPEHTDI.

CNOXHOCTL NEPBOro 3Tana Ans Hac, npexae Bcero, boina
BbI3BaHa Kak pa3 BbLICOKOW KBanvduKaumen CneumanmcTos
3aKkasymika. Tak, Masen Myptuuies 061aaaeT OrpoOMHbIM OMbl-
TOM pabOoThbl B BeAyLLMX POCCUMCKMX KOMMAHMSX, FAe OH 3aHW-
Mascs npon3BOACTBOM CJIOKHENLLVX COBPEMEHHbIX U34eNNN.
OH B cBOEN NnpaKTnKe CTankyBaaca C OrpoOMHbIM KONMYeCTBOM
«MOABOAHbIX KAMHEWY, Ha CBOEM OMbITE 3HA, YTO CINLLIKOM pU-
CKOBaHHO BEPWUTbL Ha CTIOBO MPOV3BOANTENIO UV NMOCTABLLMKY
060pyA0BaHNS, KOTOPbLIN YTBEPXKIAAET, YTO ero peLlleHns — ca-
Mble lydLme. Tak roBOPAT BCE...

B 0COBEHHOCTY BHUMATENbHbIN MOAXOA NMPY N3YyYeHWI Mpes-
NOXKEHWNIM BAXKEH, KOrAa peyb MAeT O LOPOroM 060pyA0BaHNN
BbICOKOIo K/1iacCa, KakKoBbIM ABAAKOTCA CNCTEMDbI nankm Kom-
naHum SMT.

M03TOMY Mbl 4719 32Ka341KOB rOTOBMM NOAPOOHbIM 0630p-
HbI MPOEKT, B KOTOPOM He MPOCTO OMMCbIBAEM TEXHOJOM IO
N nepeyncnsgemM npermMyLlecTsa npeasaraeMoro o6opynosa-
HMS, HO TaKOKe MPUBOAMM Pe3yNnbTaTbl OLEHKM NeYaTHbLIX Y3/10B
1N 3NEMEHTHOM 6a3bl, npUMeHseMblx Ha NpeanpuaTin 3akas-
YMKa, NpeanaraeM pekoMeHaaUMm 1 MeTOANKM N0 NOCTAHOB-
Ke TeXHONIOMWM C y4eTOM NOTPebHOCTeN KOHKPETHOM KOMMa-
HWMK, a TAIOKE NpuaaraemM BapuaHT BI0LKETHOM OLLEHKM.

O630pHbLIN NpoekT 414 «Makpo EMC» 3aHsN nopaaka Tpex
LeCsTKOB CTpaHuL,. Mbl Aadke MpoBenu cneumanbHbIN 3KCnepu-
MEHT, I'IOI<a3I::IBa+OLLI,I/II7I, KaK BakyyMHas nanka no3BonseT CHX-
XKaTb KONMMYECTBO MYCTOT B NASIHLIX COEAVNHEHNAX, U NPUIONKN-
NN K 0630PHOMY NPOEKTY PEHTTEHOBCKME M306paKeHNst, NONy-
YeHHble B pe3y/ibTaTe 3TOro 3KCnepruMeHTa.

AHTOH FapaHuH: OTMeuy, YTO 34eCh Mbl Obln, YTO Ha3biBaET-
€81, B CBOEM Tapenke. 3akas4uk, byay4m KOHTPAKTHbIM NPOM3BO-
LMTeNeM, B CU1y OnpefeneHHbIX JOrOBOPEHHOCTEN CO CBOMMM
KIVEHTAMW He MOl AenuTbCst C HaMK BCen MHbopmMaumen
0 NMPOM3BOAUMbIX M3aennsx. Ho, y3HaB napameTpbl 13genmm
«Makpo EMC», Mbl CMOFIM yBEPEHHO BbIOpPaTh peleHne. Pa-
Hee Mbl y>Ke NoCTaBnaImM nogobHoe 060pyoBaHMe 414 Cepum-
HOrO NPOM3BOACTBA CIOXKHbIX TEMN0EMKNX U3AEANN 1 CMOT K

PeHTreHOBCKHUE CHUMKHU ITassHBIX COeHUHEHU N
BGA-KOMITOHEHTA, CAeTaHHbIe KOMITaHUel SMT
IJIs1 0630pHOr0 IIPOEKTa: a — ITakKa 6e3 IpUMeHEeHUs
BaKkyyMa; 6 - IIakMKa C IPUMeHEeHHUEM BaKyyMa
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NpeanoXmnTb Koeram m3 «Makpo EMC» BO3MOXXHOCTL Mpo-
TeCTMPOBaTL TexHONormmn SMT NM4HO 6e3 Noe3aok 3a pybexk —
Ha POCCUMCKMX MPeanpUsTUSX.

DeHuc Moponbckuia: [1a, 0630pHbLIM NPOEKTOM BCE He 3aKOH-
41N0Ch. Kaknm Bbl NOAPOBHBLIM OH HYM Bbif1, 3TO BCE eLwe bbina
bymara. KoHe4Ho, 3aKa34ymKk AO/KeH Bbin yBUAETL 3TO 06OpY-
[oBaHuve B pabore.

Mbl OpraHn3oBany nocelleHne npeanpnatui B CaHKT-
MeTepbypre 1 HYensbuHcke, rae neyb C BakKyyMHbIM MOLY/IEM
y>xke paboTana. Maeen MypTuLLER AOCKOHANLHO M3y4nn ee,
4yTb /1M He pa3obpan Ha 4acTu. S Bbl He N03aBMAOBAN aBTOCA-
JIOHY, Kyaa 6bl MaBen npuyLen nokynaTb MallnHy.

A Ha4asi OH C TOTO, 4TO CTa NPOBEPATL, HACKO/LKO CNITbHO
rpeeTcs neyb 1 BbITSHKHAS CUCTeMa CHapyXKu, yoeamnacs, 4to
TemnepaTypa NoBepxHOCTeN COBCEM HeBONbLIAA 1 TaknM 06-
pa3oM MOy MOLATBEPXKAEHME HALLMX C10B, YTO neyn SMT —
OLHW U3 NYYLLMX C TOYKM 3PEHMUSI TENIOM30NALMM U, KAK Cef-
CTBME, SHEPreTUYeCKOM 3POEKTUBHOCTH.

KcTaTun, roBopst 06 0C0beHHOCTAX 06opya0oBaHMsa SMT, cTouT
OTMETUTL CiesytoLlee. 115 TeXHOM0r0B MNOPOM KaxkeTcs a3byy-
HOW UCTUHOMW, 4TO YeM BoJibLUe Yy MeYn 30H, TEM Ka4eCTBeHHee
navika. YBenmyeHve 4yucna 30H Npuaaet neyvn 6onee BbICOKYIO
MPOV3BOAUTENLHOCTb, M eCV Tenonepeaya B nevur HusKas,
TO CKOMLKO Bbl 30H B HEWM HU BbINO, Bbl HEM3OEXHO CTONKHE-
TeCb C HM3KMM KAYeCTBOM MaMKM CIOXKHbLIX TEMI0EMKUX 134e-
nun. Ho 6narofaps NnpUMeHeHmto B nedax SMT Apyrov KOHUen-
unn, obecneynsatoLlen 6onee paBHOMEPHbLIV U 3O OEKTVBHbIN
Harpes, Neyb Npy TOW e AJIMHE MMeeT MeHbLUee KONMYeCTBO
30H, HO OHM HECKOJIbKO AJIMHHEE U nepefatoT M3Lenmio B pa-
3bl 60NLWMI 06bEM rOpsSYero Bo3ayxa. Ha 3ToMm acnekTe, Kak
NpasW0, Mbl BCerAa 3a0CTpsieM BHMMAaHVe 3akasynka, 1 cne-
umannctol «Makpo EMC» no 4OCTOMHCTBY OLeHWAN Mpermy-
LLecTBa JaHHOW KOHLenumm.

3aberas Bnepes, CKaxy, YTO, KOrAa yxke bbina 3aseplieHa
nyckoHanazka, cneunannctol «Makpo EMC» nposenu akcne-
PUMEHTLI, KOTOPbIe MOATBEPAUIV CHUXKEHVE YPOBHSA MyCTOT
B NMasAHbLIX COBAVHEHUSAX.

B pe3ynbTaTte pelleHye B Nob3y CMCTeMbl SMT 66110 npUHS-
TO. CaMoe rnaBHoe, 4TO 3aKasymK ybeamncs 8B TOM, 4TO, Nprob-
peTas BeCbMa HefelleBoe 06bopyaoBaHWe, OH BbIMrpaeT b6n1a-
rofaps BbICOKOMY KayecTBy CUCTeMbI, ee 3PPeKTUBHOCTH, NO-
3BOISAOLLEN CHU3UTb CTOMMOCTL BNAZEHWS, 1, YTO OCOBEHHO
BaXKHO, OTCYTCTBMIO NPO6EM NPU U3FOTOBNEHWI CIIOXKHbIX Me-
PeAOBLIX M3AeNNI, KAKOBBIMU ABISETCSA NPOAYKLMS, CObupae-
Mas Ha npou3soacTse «Makpo EMO».

AHTOH FapaHuH: [106aBto, YTO B TeHEHMe NepBOro 3Tana pea-
NN3aumm NPOeKTa BbIfI0 OPraHN30BaHO HECKOMLKO TPEXCTOPOH-
HVX OHNANH-KOHMEPEHLMI C NPeACTaBUTENSIMM KOMAAHWNI SMT
n «Makpo EMC», Ha KOTOPbIX Mbl COBMECTHO MOI/M peLlaTh
BO3HMKaBLUME MO Mepe pasBuTKA MpoekTa BOMpoChl. Monn-
TVKa OTKPbLITOCTW M [LOBEPUSA MPUHOCUT CBOW PE3y/bTaThl.

OeHuc Moponbckuid: Tak, Mbl NepeLLnm K KOHTPAKTOBAHMIO.
Ha 3ToM 3Tane 0CO6eHHOCTbLIO NpoeKTa BbI0 TO, YTO 3aKynKa
060pyf0BaHNS YAaCTUYHO GUHAHCMPOBANACh 3a CHET 3aEMHbIX
CpeacTB, NpefocTaBnsieMbiXx OHAOM Pa3BUTHS MPOMbILLNEHHO-
CTW. YTOBLI NONYYUTL 3TV CPEACTBA BbICTPee, HY>XKHO BbII0 MaK-
CUMANbHO YIPOCTUTL AOKYMEHTOOBOPOT. Mbl MOLUAM HA TaKoW
Lar: NpeanoXmnam OCyLLeCcTBUTL MOCTABKY HAMPSIMYIO, MUHYS
HAC. DTO 3HAYMTENbLHO YNPOLLAN0 NPOLLeCC. TakoKe b1 NOAro-
TOB/NEH CPasy ABYS3bI4HbLIA KOHTPAKT, YTOBbI MCKNOYUTL HEOb-
XOAMMOCTb B 3aBePEHHOM NepeBoje.

AHTOH lapaHuH: Kpome TOro, C y4eToM npouecca noay4e-
HMS 3aMMa, BO3HMKAN PUCK, YTO NPOLLECC MOCTABKM 3aTAHET-
€5, NOTOMY YTO eBPOMNeNCKMe Npom3BOANTENM NPAKTUYECKM
HMKOr4a He Ha4yMHAKT M3roToBeHMe 0bopyAOBaHMS A0 MO~
CTYNAeHMS NpeaonaaThl, B 0CODEHHOCTM Ccenyac, B yCI0BUAX
NOBbLILEHHOW HeoNpeaeNeHHOCTH, CBSA3aHHOM C pacnpocTpa-
HeHnem COVID-19.

Ho komnanusg SMT nosena cebs, MOXHO Cka3aTb, becnpe-
LeLeHTHO: OHa NpUCTYNMAa K NpOM3BOACTBY Neyvn GakTuve-
CKM A0 MOMy4eHns npegonaathl No A4OroBopy. Mbl, KOHEYHO,
o4eHb b1arogapHbl KOMMAaHMK 3a Takoe JOoBepue, CTaBLuee Of-
HMM 13 K1104eBbIX GaKTOPOB yCrexa NpoekTa.

B pe3ynbTaTte TpeTuy 3Tan — nocTaBka — npoLien 6e3 Kakmx-
nnbo Npobaem. M TyT Mbl IpUCTYNMAM K NOCTEAHEMY, HO Aane-
KO He CaMOMy MPOCTOMY 3Tany — MOHTAXY W NyCKOHaNaaKe.

Butanuii ABnacoBud, py-
KOBOAUTE/NIb CepPBUCHOWM
cnyx6bl OO0 «HoBble Tex-
Honorum»: MOHTaX CUCTe-
Mbl OCNOXHSANCS TeM, 4TO
BMepBble B HaLLlen NpakTrke
neyb NpuLLia pasfieneHHou
Ha TpY HaCTW. TO eCTb HYXKHO
6110 He MPOCTO YCTaHOBUTL
neyb Ha CBOe MeCTO B aBTO-
MaTNYeCKOM NHNN COOPKN,
HO WM COEAMHUTL MeXaHuye-
CKM 30Hbl Harpeea C Bakyym-
HbIM MOZYIEeM U 30HaMW OXNaXKAEHMS, NOC/Ie Yero noAkIo-
YMTb MOLY/Ib BaKYYMHOTO Hacoca.

CpoKM Bbiv O4eHb OKaTble: Y 3aKa34mKa yxke bbina yTBepK-
[eHa [laTa 3anycka npo13BOACTBA, MPpUYeM OAVH 13 ero KaneH-
TOB [JO/IKEH BbIN B 3TOT A€Hb V>Ke YBUAETb CBOE NepBOe COBpaH-
HOE V3aenne Ha HOBOW JINHUN.

Mbl CNpaBUINCE.

B UTOre Ha TOP)KeCTBEHHOM OTKPLITV HOBOW MPOM3BOACTBEH-
HoWM nnowaaky «Maxkpo EMC» € yqacTmem, B YaCTHOCTU, Npea-
cTaBuTenen Mpasutensctea PO 1 agMmHUCTpaumMm CaHKT-
MeTepbypra NMHMS Bbina ycnewHo 3anyuieHa, 1 66110 cobpa-
HO nepBoe n3genue, cnasHHoe B neym SMT.
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B3rN1AA 3AKA34YNKA

MaBen MypTulleB, Tex-
HU4YeCcKum AnpekTop
000 «Makpo EMOQC»:
MNMpuobpeTeHne 1 BHeape-
H/e Ha Halwem Npon3BOA-
CTBEe KOHBEKLWMOHHOW ne-
4K C BaKYYMHbLIM MOAYIEM
QP LVAC koMnaHum SMT —
3TO YacTb bonee rnobans-
HOro npoekta. WMcTtopus
npou3BoACTBA  «Makpo
EMC» Havanacb nontopa
LeCcsTKa NneT Hasajg B He-
60NbLWOM NOMEeLEHNN, KO-
TOpOe KOMMNaHWg CHMMana B TexHukyme. CO BpEMEHEM
BbIN0 NprobpeTeHO COHBCTBEHHOE NMOoMelLeHVe, rae Obl-
N OpPraHM30oBaHbLl ABE NUHWKM MNOBEPXHOCTHOrO MOHTa-
xa. Ceryac Mbl 3Ty NAOLWAAKY Ha3biBaeM CTapbiM 34a-
Hvem. Tam «Makpo EMC» 6bin nosydyeH 601bWON onbIT
NpOV3BOACTBA B TOM HYMC/IE CIOXKHbIX N3AeNUN. B CeHTA-
bpe 3Toro roga bbi1a OTKpbLITA HOBAS NAOWAAKA, FAE Mbl
YUYW HAWKW OWNOKN NpeablayUmx et u co3gann npous-
BOACTBO C MPOAYMAHHOW LLeXOBOW NOrUCTUKOM, KOHTPO-
NMPYEMbIM KIMMATOM W 3alMTOM OT 371eKTpocTaTuye-
CKMX pa3psaoB, YTO KpalHe KPUTWUYHO AN NMPOM3BOA-
CTBA COBPEMEHHOW 31EKTPOHUKK. [oCneaHNA MOMEHT
CTOUT 0COH0 MOAYEPKHYTb: MOXHO KYMNUTb aHTUCTAaTUYe-
CKMe CTONbI, NOAKNYUTL K 3a3eMNeHMI0 06opyaoBaHMe,
6pacneTsl, HO 4TOObLI NOMelleHVe 4eNCTBUTEbHO MOT10
Ha3blBaTbCS 3aWMLWEHHON OT 31eKTPOCTATUYECKMX pa3-
PSLOB 30HOM, HEOBXOAMMO MOCTOSIHHOE COOTBETCTBME
3TOW 30HbI TpeboBaHMamMm IEC 61340. 1 3aeCh 3TO peannso-
BaHO B MOJIHOW Mepe. B 110601 MOMEHT MOXHO NMPOBECTH
ayauT, BLINONHUTbL COOTBETCTBYIOWME U3MEDPEHUS, U OHW
MOKaXYT, 4TO BCE B HOPME.

AMuUTpun TaTapHUKOB, py-
KOBOAUTENb MPOU3BOA-
ctea OO0 «Makpo EMC»:
HoBoe Npom3BOACTBO Y Hac
[NeVCTBUTENbHO OpraHm3o-
BaHO B COOTBETCTBMM C BCe-
MU TpeboBaHMAMM. HO rnaBs-
HOW 3a[ila4yen 3TOro NpoeKkTa
6b110, KOHEYHO, YBENUYEHNE
NPOM3BOANTENLHOCTU U pac-
WMpeHe BO3MOXHOCTEM
MO M3rOoTOBMAEHUIO B TOM
4MCne CNOXHbIX COBPEMEH-
HbIX 30eNnN.

Ha 3Tomn nnowanke Mbl MOXXeM pasMecTUTb 40 76 MOH-
Ta>XHUKOB. 34eCb OPraHM30oBaH OTAe/ BM3yasbHOr0 KOH-
TPONS MOHTaXa B OTBEPCTMSA, a HA MEepBOM 3Taxe, rae Ha-
XOAATCSA IMHMM MOBEPXHOCTHOIO MOHTaXa, KOHTPOJ1b OCY-
LLECTBASETCSA C MOMOLLLI0 cucTeM AV (SPI) 1 AOW. Taioke
Y HaC eCTb rpynna, BbIMOSHAOLWAS PeHTreH-KOHTPO/Ib, eCTb
Y4aCTOK HACTPOMKMN.

Kpome Toro, Ha HOBOW NAOLWLAAKe BbINOMHAETCS psj A0~
NONHUTENbHbLIX ONepauUni, TakMx Kak pa3aeneHme 3aroto-
BOK, BNaro3saumTra, 3a/imeka KomnayHaAoM, MOHTaX 3anpec-
COBKOW, MOAroTOBKa MpoBOA0B M1 Ap. OTMeYY, YTO y4aCTKOB
OTMbIBKW Yy HaC ABa: OAMH, NpefHa3HaA4YeHHbIN 419 OTMbIB-
KW MaaTt nocjie NoBepPXHOCTHOrO MOHTayka, pacrnosioxXeH
Ha MepBOM 3Taxke, rae pacrnosiaraertcd apTomaTmyeckoe
0b60pYyAOBaHME, 1 BTOPOW — HA 3Ta)e Py4YHOW COOPKM.

JINHWIN NOBEPXHOCTHOIO MOHTa)a B HOBOM 34aHUN Ye-
Thipe, U Kak pas Ans 04HOW U3 HUX NpruobpeTtanach neyb
C BakyyMyMpoOBaHMEM.

Masen MypTuwes: Y70 KacaeTcs BakyyMHOW Mamviku,
MOXHO CKa3aTb, YTO HE Mbl MPULLAM K HEW, 3TO OHA Npu-
Wwna K Ham. Kak rosopun Momn npenogasatenb No Gusn-
Ke, TeXHMKa Pa3BVBaLTCA IBOOLMOHHO U NepBbI aBTO-
MOBUL BbIT MOXOXK Ha KapeTy. BakyymHas nanka ssnser-
CS ecTecTBeHHbIM Pa3BUTVEM TEXHOIOT MK NankK B COOpKe
Me4YaTHbLIX Y3/10B. ECTECTBEHHbLIM, HO U B TO XK€ BpeMms re-
HUAIbHBLIM.

Mo Mepe pasBUTLA 3NEKTPOHUKU MYyCTOTbl B MasHbIX
COelMHEHVAX CTAHOBATCA BCE BOoNee KPUTUYHLIM GaKTO-
poM. [pexxae BCero, 3To CBA3aHO C HAAEXKHOCTbO. Hanpu-
Mep, MyCTOTbl MOMYT CTaTb OCHOBOW A1 GOPMUPOBAHUSA
TPeLLVH B MasHbIx coefnHeHmnax BGA.

[anee, NycTOTbl CHMXXAKOT AOMYCTUMYK TOKOBYIO Ha-
rpy3ky. EChm y BaC Ha nnate eCTb CUJI0BbIE TPAH3UCTOPbI
M B WX NasHLIX COeAUHEHUAX, ckaxkeMm, 50% nyCcToT, aBTo-
MaTMYeCKM TOKOBAas Harpyska CHMKaeTcs BABOe, U TPaH-
31CTOPOB MPUAETCA CTaBUTL B ABa pasa bosblle. Ho 3a4em
3TO AenaTb, eI MOXXHO YCTPaHUTbL MYCTOThI?

Kpome TOro, nycTtoTbl yXyALAKT TENJ00TBOA Y TaKmMX
KOMMOHEHTOB, Kak, Hanpumep, DPAK.

Taloke 3TOT HeAOCTAaTOK HEeraTMBHO BAMSAET Ha CBOW-
cTtBa CBY-yCcTpOmnCTB.

MpuymMHa 06pasoBaHus NyCcToT — 3TO Aerasauns, KoTo-
pas BO3HMKAET Be3e, rae eCTb OpraHmnyeckme CoefuHeHns,
a OHM eCTb B MaTepuase naaTbl, OpraHnM4yeckom NoKpbITUN,
dntoce... M36aBUTLCA OT HUX HEBO3MOMXHO. V1 BRXKHO TO, 4TO
He CyLLecTByeT «BOILLEBHOro» peLenTa, Kak MMHUMU3MPO-
BaTb NMyCTOTbI B TexnpoLecce. Xopowmnm cneumanmct Bam
[acT obuive pekoMeH4auUmm, HO He Ha30BeT KOHKPETHbIX
napamMeTpoB MMEHHO A5 BaLlero ciyyas.
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MOXHO, KOHeYHO, HapuCcoBaTb Anarpammy Mcmkasbl be3 npuMeHeHms Bakyyma. KonmyecTBO NyCcToT COKpaTH-
M NoCNenoBaTebHO YCTPaHATL MO OAHOW NpuynHe Gop-  N10Ch B 2,5 pasa.
MWPOBAHWA MYCTOT. Bbl nOTpaTUTE HA 3TO, YCIOBHO, MO~
roga, Ho eI y Npouecca eCThb XOTh Kakas-To Bapnatme-  MaBen MypTtuwieB: 1 35T0 npu 6a30BbIX HACTPOMKAX: OT-
HOCTb, @ B HaLLen 06/1aCTV OHa TaK UK MHA4Ye eCTb, TO HeT Kayka B Te4eHue 10 ¢ o 100 mbap v Bbiaepxka 10 . Mol

HNKAKOWM rapaHTnKM, YTO MNYCTOTbI HE NOSABATCS CHOBA. HUYEro He MOATOHANN, He MPOBOANAN TOHKYIO HACTPON-
BakyymHas namka — 3To NOAX0A «C PYron CTOPOHbLIY, Ky NpoLiecca MMEeHHO Noj 3To u3aenve. =
3aKOYaoWMIACA B TOM, YTOBbI He 60POTLCSA C NpUYMHa- Ha AaHHbIA MOMEHT Mbl HEe MPUCTYNUAN K NpUMeHe-

MW NyCTOT, a ybrpaTtb nx B npouecce Ux GOpMmMpOBaHUS. HUIO BaKyyMHOro Moayns B CepuMMHOM MPOM3BOACTBE,
OTO OYeHb YMHOE pelleHre. A C TOYKM 3pEHUSA TeXHON0-  HO yXKe Ccemyac BUAHO, YTO 3TO He BbI30BET CIOXKHOCTEN.
MW — 3TO NPOCTO CKasKka. Bbl MOXXeTe B34Tb MeTanmye-  ba3oBble HACTPOMKKM OTIMYHO paboTatoT, a B MepCcnekTun-
CKYIO MNACTUHY Pa3MepOM C BU3UTHYIO KAPTOYKY, YI0XKUTb Be, AYMato, Mbl CMOXKXEM CHU3UTb AABIEHVE NPU BaKyyMu-
ee Ha NacTy Ha KOHTAKTHYIO MaoWaaKy Takoro »>ke pasme- pOBaHMW elLlle ChbHee.
pa, NPONyCcTUTL Yepes3 BakyyMHVIO MeYyb, U Bbl Noay4mTe Boobule neyb nokazana ceba kak 4obpoTHOe 060pyao-
nasiHoe coefiViHeHWe, NpakTUYecky NWeHHOoe NyCcToT. BaHue. [laxke Takast MenoYb, Kak ambaema Ha yCcTaHoBKe,
B cuny TOro, 4TO Ha Halwem NpomM3BOACTBE COBMpatoT-  KOe 0 4eM roBopuUT. O6LIYHO NPOV3BOAUTENN HAHOCAT IM-
Cs1 B TOM YUCae n3genms knacca 3 no crangapram IPC, oT-  61eMbl NpOCTO KPackow, a 34eCh — OTAe/bHas Ka4eCTBeH-
Ka3 KOTOPbIX MOXXET MPUBECTW K 3HaYUTE/IbHbIM 3aTpaTam Has AeTasb. Ha TeXHONOrMM 3TO, KOHEYHO, He CKa3bliBaeT-
N AAXKE K PUCKY ON15 KN3HW U 340POBbA NI0AEN, AN HACBO- €S, HO 06N YPOBEHbL NOAYEPKMBAET.
NPOC HaAEXKHOCTW — KNto4eBOW. BakyyMHas namka — TexXHO- [MTOMVMMO BaKyyMWUPOBAHWS, HA MEHS NMPOM3BENO Bre-
NI0TVS, MO3BONSIOLLAS OCTATOYHO MPOCTO YCTPAHUTL OAHY YaTaeHre TO, YTO B 3TOM NeYm 30HbI MMetoT ATMHY 530 MM,
13 3HAYUMDbIX MPUYMH OTKA30B. [03TOMY BHeIpeHMEe TaKOo- B TO BpemMs Kak B O6bIYHbLIX meyax vx AaMHa CoCTaBnseT
ro 0bopyAoBaHMS A5 HAC COBEPLUEHHO eCTeCTBEHHO. 350 MM, a B CAMUX 30Hax NprUmMeHeHa HeobblyHas KoOHLen-
LMa nofa4vnm ropsayero BO3ayxa, B pesynbTaTe yero Bce-
OAMnTpum TaTapHUKOB: YTOObLI peann3oBaTth 3Ty TEXHO- IO B [IBYX 30HAX M34e/1e, C KOTOPbIM Mbl 3KCNEPUMEHTU-
NOTUI0 Ha HOBOM MoWaAKe, Mbl BbiI6pan BakyyMHYO poBanu, Nporpesanocb C HEPABHOMEPHOCTbLIO Temmnepa-
neyb U3 HeCKOIbKMX BAPUAHTOB Pa3IMYHbIX NMPOM3BOAM-  Typ Mo nJaTe, Kak NpaBuio, MeHee +2,a B CAMOM XyALUem
Tenen. OT0 Hal OObIYHbIV NOAXOA, HO B AHHOM C/ly4ae cnydae — 5 °C. YunTbiBasA, 4TO 3TO u3genne — 6onabUlas
370 6bIN0 TaKkxKe TpeboBaHneMm POHAA PA3BUTMS MPOMbILW-  CepBepHas naaTa, HepaBHOMepHas C TOYKM 3peHns Ten-
NEeHHOCTU, NPeaoCTaBAABWMM 3aeM A5 YAaCTUYHOTO GK1-  T0OEMKOCTU, 3TO OT/IMYHbIM NOKa3aTeNb. Sl He BepHo B CKa3-

HaHCMpOBaHMA NpoeKTa. KM 1, BO3MOXHO, He NOBepua Hbl B TAKOW pe3ynbTaT, ec-
KcTaTtu, y MHOTUX KOMMOAHWW eCTb CTpax, 4To Nojay- /1 Bbl HE MPOBE 3KCMEPUMEHT CaMm.

YNTb 3aeM Yy AaHHOTO GOHAA — HEeMPOXoAMMas npoueay- CynTaeTcs, 4TO 4yem BONbLIEe 30H B NeYun, TemMm ay4Lle.

pa. Mory ckasaTb, 4TO MO HalweMy OnbITy 3TO NpeAcTaB-  OBbIYHO 3TO TaK U eCTb. HO neyn SMT — nckatoveHue.

NleHne faneko oT UCTUHDBLL. [a, y HUX KecTkue TpeboBsa- M elle MOXHO OTMETUTbL Takon GakT: 0bbemMm peumnp-

HWS MO AOKYMEHTO060pOTY. [la, ecTh TpeboBaHMe, YTO  KyJIMPYyemMOoro BO3fyxa B JAHHOM Medn cocTaeaseT no-
Mbl AO/KHbLI 060CHOBATL, MOYEMY Mbl MOKynaem MMeH- 4T 20000 M*/ 4. lyMato, CneumanmcTbl MOMMYT, YTO 3TO
HO 3To 060pynoOBaHMe. HO B e/ IOM NpeacTaBuTeN GoH-  3HAUYUT.

na 6blIM 4OCTAaTOYHO 0SAbHbLI, OTBEYAM Ha BCe BOMPO-

Cbl, Hallle B3aMMOAENCTBME BbII0 BMNOSHE YeTKUM M KOH-  JMUTpUiA TaTapHUKOB: OCTaeTca 106aBUTb, YTO MOCTaB-
CTPYKTUBHbIM. Ka, MOHTaX 1 MyCKOHaNaaKa nevm 6biv BbIMOIHEHbI Ka-

4eCTBEHHO U B CPOK.

Maeen MypTuwes: [JeNCTBUTENLHO, Mbl LO/XKHbI BbIK

y6eanTb GOHA B TOM, 4TO HAM HY>KHA UMEHHO 3Ta cucTe-  MaBen MypTuweB: [1eiCTBUTENbLHO, HU NPO NMPOM3BO-
Ma. Ho B mepByto o4yepeab Mbl AOMKHbLI ObIIN yEeAUTLCA  AUTeNs AaHHOro 060pyA0BaHMSA, HM NPO MOCTaBLIMKA —

B 3TOM CaMW. OO0 «HoBble TeXHONOTUM», Mbl HE MOXEM CKasaTb HU-
4ero naoxoro, KpoMe xopollero. HecMoTps Ha KpaTkme
AMuTtpun TaTapHUKOB: Mbl Cepbe3HO NOAOWAM K Bbl-  CPOKM, OHW HAC He noABenu. Mbl He Nokynaem 0bopyao-

bopy 0b0OpyaoOBaHUSA, €ro BHUMATENbHO M3Y4WAM, MO-  BaHWey OAHOr0 NOCTAaBLUMKA, BCEraa cTapaemcs Bbibpathb
CeTuNM NPOU3BOACTBO, FAe AaHHAs YCTAaHOBKA YKe 3KC-  Aiyyllee ANg Kaxaon 3agadun. C TeMu, KTo Hac NoABOAMT,
nayatmpyeTcsa. bonee Toro, Koraa y>ke 6oi1a nposefeHa Mbl He apy>xuM. C SMT 1 «HOBbIMKW TexHoNornamm», ay-
nyCcKOHanazka, Mbl MpoBen 3KCMNepYMEHT: CMOHTMPOBa-  Mato, ByAeM APY>XUTb Aanblue.

NV Ha AAHHOW NeYun n3genme, KOTOpoe paHblle cobupanm Mamepuan nodzomosneH tO. C. Kosanesckum
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THERMAL DISCOVERIES

4 g Meyb KOHBEKLMOHHOFO OMMaBNEeHMUs
C BaKyyMHbIM MOgyneM
SMT Quattro Peak L Plus

TEXHOJIOTMYECKOE NMPEBOCXOACTBO
BALLUEIO NPON3BOACTBA

BAKYYMHAA TEXHOJ10T A KAYECTBO M HAOEXHOCTb
nauka 6es nycrot « neun paspaboTaHbl M NponssogATcs B lepMaHum
rmbkas cucteMa HaCTPOMKM BaKyyMHOro npolecca * WHHOBALMOHHbIE TEXHONOrMKU Tennonepenayn
BaKYYMHbIM U KJlacCMYeCKMI npouecc « OMbIT MMPOBOIO NMAEPA B MPUMEHEHUMU
B OOHOM Meuu BaKyyMHOW TEXHOJIOrMM KOHBEKLLMOHHOMW Nanku
JIYULWIAA TEMJTIOMEPEOAYA HU3KAY CTOMMOCTb BJIAAEHUA
yBeJIMYeHHble TeMMepaTypHble 30HbI « HWU3KOoe 3HepronoTpebneHune B paboyeM pexume
OUNbTpaLUA U PELLMPKYNSALUS FrOpsYero Bo3ayxa « MMHMManbHoe notpebneHue asoTa
Ha yposHe 20 000 M® B vac « ONTMManbHble 3aTpaThl Ha
KayecCTBeHHas nauka TenIoéMKUX NeYaTHbIX y3/10B TexHuyeckoe obcnyXMBaHue
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