TexHONnOrMmM B aNeKTPOHHOMU NpombiunieHHocTu, Ne 72016

Ob6ecneyeHune KayecTea
M HOZ@XXHOCTH NPOU3BOACTBA
BHGKTPOHMKM OTBETCTBEHHOro I'IpMMeHeHmI

— 3A0 HIID «[Jonomanm» no3uyuoHupyem-
o Kak BvicoxomexHonozuuHoe npednpusmue
no npousbodcmby snexmponuxu, 06nacmo npu-
MeHeHUsT KOMOoPOoil CONPAKeHa ¢ IKCMPeManb-
HoiMu yenobuamu axcnayamayuu. Hackonvko
6 nacmoswee 6pems dannviii pptHox pazbum
6 Poccuu u kaxoBa 6ocmpeb6obannocmo 0annoii
HnPodyKyulU co CMopoHvL 20c3aKazuuxa (Kocmoc,
abuayus, BIIK) u wacmnozo 6usneca?

- ,HJ'IH HaC NO3UINUOHUPOBAHNE KOMIIAHUU
«[loTOMaHT» — 9TO He PEKIAMHBII POJIUK, 00pa3
WU «TaKTUYeCKUH IUIAH IPOJBIKEHUSI», CBSI-
3aHHBII C <XMOMEHTOM», He PeaKkIUs Ha CHIOMU-
HYTHOe. BusieHue Toro, Kakum ObITh IIPOU3BOJI-
CTBY, C KOTOPBIM COIJIACOBBIBATIMCH JIOKAJIbHbIE
TAKTHIECKHUe IeHCTBIU, a TAKKe OlePaTHBHBIE
U Cpef[HeCpOUHbIe IIeIH, ObLIO IPUHATO 15 eT
Ha3ajl, B TOUKe «cTapTa». M Bce 9TU rofpl, X0Th
u He 6e3 TPYHOCTEH, UX IIPEOTOJICHUI, Ol
60K U IIPOPBIBHBIX ITO0OE, MBI IPUIEP/KUBAIUCD

aroit crpareruu. [IockonbKy Ha 3TOM pbIHKe
MBI HaXOIWJIMCh ITIOCTOSIHHO, CYIUTh O CTEIIEHU
€ro Pa3BUTOCTH HaM CJIOKHO. O4eBUHO, 9TO
U3MEHEHUA OTPOMHBI, HE CTOUT CPAaBHUBATD,
Hanpumep, 2006 u 2016 roxsl. M naxe sasoe
MEHBIIUI ePHOJ HeYHoOeH sl COMOCTaB-
JIeHWd B OYeHb JUHAMUYHOM cpeJie Halllen
oTpaciau: 6bICTPO U3MEHHUIIOCh OTHOIICHUE
K CBO€Il 9JIEKTPOHUKE B CTPaHe, U3MEHUJICS
COCTaB peaybHO PAOOTAIONIUX IPEANPHUITUI.
DT0 rraBHOe. YpOBHEl pa3paboTOK U IpUMe-
HAEMBIX TEXHOJIOTUI U3MEHEHUs KOCHYJIHUCh
B MEHBIIEH CTelleH!u, B O0JbIIel — QUCIH-
IUITAHBI: KOHCTPYKTOPCKOM, TEXHOJTOTHIECKOM
U B IIeJIOM IPOeKTHOH. OCHOBHBIE ITepeMeHBI
s 0003HAYUII, OCTATIOCH HAIOKUTD «KAPTHHKY»
Ha OKosloTexHuuyeckue sipyieHust 2014-2016 rr.
(BHEIIHEro M BHYTPEHHET0 HPOUCXOXKJe-
HUS) — U [OJIYy9UM SKUBOU MMOPTPET COBpe-
MEHHOI OTe-4eCTBEHHO! 3JIeKTPOHUKH!
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«JNEeKTPOHMKA OTBETCTBEHHOIO NPUMEHEHUS» — TEPMUH, BBEA€HHbIA B 06uxop,
poccuiickum paspabotunkom u npouseogurenem, 3A0 HMP «JonomaHTty,
noapasyMeBdeT BbICOKUIA YPOBEHb HOAE)XXHOCTU S5IEKTPOHUKU MPU UCMOJIb30OBAHUM

B 9KCTPEMAJIbHbIX YCNOBUSX 3Kcnayatauun. COOTBETCTBEHHO, 3TO O3HAYAET

" BbiCOKMe Tpe6oBaHus K camomy npouseogurenio. O Tom, kak o6ecneunealorcs
KO4YeCTBO M HUAEXXHOCTb dJIEKTPOHUKU OTBETCTBEHHOIO NPUMEHEHMs,

Mbl 6eceflyem ¢ 3aMecTUTENIEM reHEPANbHOIO AUPEKTOPd N0 KOMMEpPUYEeCKUM BONPOCAaM
3A0 HN® «Aonomant» Bagumom Jibicosbim.

PaspmenaTs MpoW3BOACTBO OTBETCTBEHHOM
QJIEKTPOHKKH TOJIBKO I10 OTPACisM HeapeKTrB-
Ho. CymiecTByer HaOOp TpeOOBAHMUIT K IPOU3BO-
IUTEIIO, 3aflaBaeMblil pagpaboTauxoM. U atoT
Ha00p JIL6O COOTBETCTBYET UMEIOLIIMCSI KOMIIe-
TeHIIUSIM IIPOM3BOIUTeIS, JINO0 HeT. B cBoIo 0ve-
pertb, IPOU3BOMUTEb MOKET H3MEHUTh CBOH TeX~
HOJIOTUYIECKHE ITPOLECCHI, HHCHHHJIHHY Ha BCEX
Y4aCcTKaX B3aMMOJIEHCTBUS IIPOU3BOLICTBA, OCBO-
UTb CMEXHbIe TeXHOJOTHHU, YTOOI IePEKPHITH
CBOJ, TpeOOBaHMUII UL IPOEKTA, MM OTKAa3aThCs
OT HEro B IOJIb3y APYTUX IPOEKTOB,  TO U YHTH
B JIPYTYIO HUIIY WIM BePTHKATbHBIN PHIHOK.

Ecnu ympocTuts Bce, 4TO 5 CKasaj, 10 ABYX
TE3UCOB, TO HOJIYIAeTCS TAK:
® HHIIA OTEYECTBEHHOH JeKTPOHUKH OTBET-

CTBEHHOTO IIPHMEHEHUS IJIS JKeCTKUX YCIOBHUI

9KCIUTyaTalluH IOCTeNHAe 2—3 Tola 09eHb BOC-

Tpe6OBaHa U ee I0JISI PACTET BO BCEX CETMEHTAX

PBIHK3;
® MapajulebHO, Take 60jIee BHICOKMMHE TeMIIa-

MH, PacTyT — He 3asBJIsieMble, @ peasIbHble —

TpeOOBaTEILHOCTD, TUCIUIUINHA, HOMEHKIIa~

Typa 6a30BBIX TeXHOJIOTHII, YMEeHHe OCBaHBATh

4TO-TO HOBOe Yepe3 MakeTuposanue u OKP

U Ka4eCTBEHHO, CEPHITHO BOCIIPOU3BONUTD

OCBOEHHOE.

— Ha Baw 632250, kaxoBvl komnemeHyuu
poccuiickux paspabomuukob u npousbodumenei
6 0annoi o6nacmu u HackonvLKo oHY 3aKpvibatom
nompe6nocmu 6uympentezo cnpoca?

— OCHOBHas1 KOMIIETEHIIUsI POCCHIICKUX pa3pa-
OOTINKOB — Ha YPOBHE Pa3pabOTOK «OT MOLYJLS
IO KOMILIeKca». boilee TOro, OHM He IPOCTO «3a-
KPBIBAIOT HOTPEGHOCTE» — HEPEIKO OHI CAMH ee
1 co371a1oT! BOIIPOCHI TeXHOTOTHIeCKOH HOMIIepiK-
ki B 80—-90% ciryyaeB penraroTcsa B MOMEHT Hadasia
Ppeau3aIuy IPOeKTa, CHIAMU U Ha 6a3e BbIOpaH-
Horo npoussogurens. Ho ocrasmmuecs 10-20%
BCEJIAIOT OONBINNE ONTHUMHU3M: HOSBUIUCH




U PeaTu3yIoTCs KOMIUIEKCHBIE IIPOEKTHI, B KOTOPLIX HOpMOKOHTpob PKII,
TEXKOHTPOJIb, co3fanue TJl 1 ocBoeHHe IPOUCXONAT B TeCHOH B3aUMO-
CBs3U pa3pa6OT‘-II/IKOB 1 IIPOU3BOACTBEHHUKOB, BO B3AaNMOBJIUAIOIIEM I1AP-
THepcTBe. [ToKaiyit, 3TO CTOUT OTHECTH K CAMBIM CEPhE3HBIM TOCTIDKEHUSAM
IOCTIETHUX JIET.

C mpyroit CTOPOHBI, OT€YeCTBEHHAs Cpefia IO YPOBHS «MOIYJIS» (KOM-
IUIEKTYIOIINe, MaTepPUajIbl) B OCHOBHOM, C HEKOTOPBIMH HCKIIOUeHUSIMY,
3aMeTHO OTCTAeT OT TPeOOBAHUIA M He COOTBETCTBYET HH Pa3paboTINKaM,
HH1 HpOI/ISBOI(CTBY 3JIeKTpOHHOI;I annapaTypr

— B amom 200y 3A0 HIID «[lonomanm» 3anycmuno cepuiiroe npous6od-
cmbo 3auwuujeHnvIX naanwemuvIx komnvromepob «OHUKCO08», npedna-
3HaueHHvIX 0718 npumenenus 6 sxecmxux ycnobusx skcnayamayuu, 6 mom
uucne Ha mpancnopme u 6 nonebvix ycnobusx. MoskHo na npumepe dannozo
npodykma paccmompemn KusHeHHotil yuka npousbodcmba snexmponuru
om6emcmbennozo npumenenun? Kaxue yenu u sadauu cmosinu neped pas-
pabomuuxamu ycmpoticmba?

— JlaHHBIA OPOAYKT AEACTBUTENBHO [OKa3aTesIeH, HO NaJIeKO He e[[1H-
CTBEHHBIH B CIIMCKE y1ad KOMIIAHHN.

Harmm ey 1 3a1a4u COOTBETCTBOBAIM PeaM30BaHHOMY — pa3paboTke
1 OCBOECHHIO IIPOU3BOJICTBA OTEYECTBEHHOTO «IUIAHIIIETHUKA» C XapaKTepHU-
CTUKaMU, HE YCTyHaIOII_H/IMI/I JyqHIM UMIIOPTHBIM aHAJIOTaM, MAKCUMAJIbHO
aIanTUPOBAHHBIM K PeaJIbHBIM 3a[adaM OTeUeCTBEHHBIX IIOTpeOuTeell.

Kak u 6ompurnaCcTBO Apyrux usnenuit, «OHUKCO08» siBisieTcst mpous-
BOJIHBIM:
® HaIero BUJEHUS ¥ Pa3BUTHA OCHOBHOTO Hanpasienus CKb — nporec-

COPHBIX MOJyJIeil 1 MHTeP(DeICOB K HIM;
® [IOJITOCPOYHOTO CTPATETHYECKOTO MAPTHEPCTBA C CEPhe3HBIMU 3aKa34U-

KaMH;
® YIAYHOTO MapKeTUHIA KaK IIPY U3yYeHUM PBIHKA, TAK U Ha CTAUU IIPO-

IBUKEHNS TOTOBOTO IIPOJYKTa;
® MOJIePHH3AIIUH PAfla TPOU3BOICTBEHHBIX IIPOLIECCOB U YKPEIIeH s KOO~

HepalHOHHOM 1NN IIPOU3BOJCTBA.

Ybux «reHOB» B YCIENIHOM IpofayKTe Goibine? [ KaKIoTo ciydas
OIIpefieSIIOLINM OKa3bIBaeTCsl CBOM HAOOP, HO MOPSNOK HepedrCIIeHIs
B CpeflHEM OTPaKaeT PealbHOe PAHKUPOBAaHKE Ba)KHOCTH.

— Kaxue mexnonozuueckue, koncmpyxmubrvie ocobenrocmu ycmpoiicméa,
6 mom uucne u3 onvima 3apy6exxHvix anano206 u peweruti Ou3atiH-yeHmpa
3A0 HII® «[lonomanm», npusbanvt oGecneuumo 3asbuennvie xapakmepu-
cmuKu no 6e3omxasHocmu pabomot 6 SkCMPeMaTbHLIX Yer0BuUAX?

— He cexper, 4T0 3HaHMs IPAKTHYECKH HE IMEIOT I'PAHHUI], HO YPOBEHb
paspaboTInKoB «[l0JIOMaHT» U HAIINX IIAPTHEPOB HE YCTyIaeT Garaxy 3a-
PyO6eKHBIX KOJUIET. A [JaJIbIlle BCe IIPOUCXONUT KaK B IIPUTUE IIPO TeHUANIb-
HBIX CKYJIBIITYPOB 31IOXH BO3POIKIEHHS: OHHU IIPOCTO OTCEKAIH BCE JIIIIHEe
B IIbI6e MpaMopa. 13 cymiecTByomniero psia yHUGUIUPOBaHHbIX I CIIEIIN-
QJIbHBIX YCTPOICTB, U3BECTHBIX Ha PBIHKE, ObLIA OIIpe/esieHa U BbIOpaHa
Hau6oJ1ee IOAXOAIIAsI IUISI OTe4eCTBEHHBIX ITOTpeOuTeNIel 6a30Bast MOLENIb.
Ee monosHmny, pacmupmig GyHKINOHAI M TaKuM 00pa3oM paspabora-
7 HOBYI0. M camoe 1leHHOe — OIepaTHBHO MaKeTHPOBAJIH, TapaJlieJIbHO
0Tpa6aTbIBaH TEXHOJIOTUHU ITPOU3BOACTBA, TECTUPOBAHUA U UCIIBITAaHUN.
B ntore «<OHMKCO08» ycrenino mpoiiies IpreMOYHble HCIIBITAHHSA B COOT-
BeTcTBUE ¢ TY, OATBepyKatolIre ero 6e30TKa3HyI0 paboTy IPH TeMIlepa-
typax ot —30 °C, ynapax fo 100g ¥ yCTOMYNBOCTH K ITBIIA U BJIATe: TO, 4TO
7 Tpe6OBATIOCH 110 TeXHHMIECKOMY 3a[JaHUIO K IPOEKTY Ha «CTapTe».

— Kaxum o6pazom 3A0 HIID «[Jonomanm» Hanaduno cucmemy no-
cmabox mamepuanob, komnaexmyrouux 0as npousbodcmba nnanuwem-
Hoix komnovtomepob «OHUKC08», kakue mpe6obanus Gvinu npumereHvl
K nocmabujuxam, Hioancam 6x001020 KOHMPOIA, a4 MAKKe 102UCHUKe 0TI
opzanusayuu 6ecnepe6oiinvix nocmabox?

— B aTOoM mpuMepe 0COOBIX OTIMYHI OT IPUHATHIX Ha IPeIPU-
ATUU CTAaHJAPTOB HeET. B «JlomoMaHTe» HET «IIPOXONHBIX» IPOEKTOB,
JJI KOTOPBIX CHUIKEHDBL Tpe6OBaHI/IH K IIOCTAaBUIMKAM WJIN CTAHIAPTHI
KadecTBa. ECTb y Hac IPOEKTHI U U3[EIHS CO «CBEePXTPeOOBAHUSIMUY,
Ho «OHMKC-08» B 6a30BOM HCIIOJIHEHUH — CTaHIAPTHOE U3[eIIHe.
OrimyHas pa3paboTkKa, B KOTOPOI MHOTHE BOIIPOCHI KOHCTPYKTHBHO pe-
IIIeHbI HA YPOBHE Pa3pabOTINKOB M OTBETCTBEHHO PeaNN3yIOTCsI Ha MO~
TOTOBJICHHOM [IJIS1 9TOTO IPOU3BOJCTBE. BrrpoueM, ecTb ocobeHHOCTH,
BBIIQJISIONIUE 3TO H3JIeINe U3 Psifia CXOXKUX: IIPEIIOI0KEHHe O BOCTpe-
6OBaHHOCTH Ha PBIHKe MIOSIBUJIOCH Cpa3y. B cBs3u ¢ 4eM elle Ha «cTapTe»
ObliIa IOCTaBJIEHA 3a/lada O IPUMEHEHUH «CEPUIHBIX TeXHOJOTUI» IS
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npousBozacTBa. B wactHoctH, B KoHCTpyK1uun « OHMKCO08» mpumenen
JIUTOH KOPIYC U3 MarHUEBOTO CIIJIaBa, 9TO IO3BOJIUIO JOCTUIb CTOU-
MOCTH U3[leJIHsI Ha yPOBHe HauboJIee paclpOCTPaHEHHBIX 3aPyOesKHBIX
QHAJIOTOB IIPU HECOIIOCTaBUMOM o6beMe BBIITYCKa M peanusanuu. Eme
OZIHOT 0COOEHHOCTBIO /UL HAIIIETO MPOU3BOJICTBA CTa/Ia HeOOXOIUMOCTh
CO3aHUA «CBEPXYUCTOrO IIOMEIICHU» I IIPOU3BOACTBA HECTAHAAPT-
HOTO 9KpaHa. PaHee Takue IpOU3BOJICTBEHHbIE 3IEMEHTHI, OTHOCSIIIAECS
CKOpee K IIPOU3BOJCTBY «MHKPOIIEKTPOHUKHY, B CTPYKType IPOU3BOJI-
crBa «JloJIOMaHT» BOCTpeOOBaHBI He OBUIN.

— Pacckaxcume 006 0pzaHu3ayuy cucmemvl UCHbIMAHU NAAHUEMHBIX
komnvtomepob «OHUKCO08». Kakue koncmpyxmubuovie, mexnonozuueckue
petuenus Ha ux ocnoBe OvLnu nepecmompenvi?

— MHe KaKeTcs, HHTepecHee OTBETUTD HA He3a[JaHHBIN BOIIPOC: B YeM
OCHOBHOE IPEUMYIIECTBO, JUIS 4ero, KpOMe PellieHns 9acTHOM KoMMepye-
CKOI 3aJ1a9H, 3aTpadeHbl 3HAYUTEIIbHBIE PecypChl (KanpoBble, (DHHAHCOBBIE,
BpeMeHHbIe, IPOU3BOICTBeHHbIE) U «[[0lOMaHTa», ¥ HAIINX TAPTHEPOB
10 KOOHepaL{I/II/I? Peun HUOET O YaCTHOM cnyqae B p?[]ly MHOTHUX: CO3JaHNN
OJIHOTO U3 3JIEMEHTOB OTE€YECTBEHHOU «JOBEPUTEIbLHON JIEKTPOHUKIY.
Texuudeckoe 3aanue, pa3paboTKa, MAKeTHPOBAHIE, UCIIBITAHNSI, IOCTAHOB-
Ka Ha CepUiTHOe IIPOU3BOJICTBO U CAMO IIPOHU3BOJICTBO, T. €. TIOJTHOICHHBII
maxet PK]I u T]I, mpuHa/IeKaT OTe9eCTBeHHON KOMITAHIH. OTO TIPaBUIIb-
HBII OTBET Ha CETOJHSAIIHUE BBI3OBBL: 0OecrieueHre He3aBUCHMOCTHU B 06-
JIACTH OTBETCTBEHHOM 37eKTPOHUKU. Ha ypoBHe, 1ocTaToqyHOM JUIst 00e-
criedeHust 6e30MaCHOCTH, BOCIPou3Bopumoctu u passutus. «KOHNUKCO08»,
OT CXeMOTeXHHKH 1 HCXOHBIX KOJIOB CHCTEMHOTIO IIPOTPaMMHOTI0 0fecIIe-
YeHUsI, pa3paboTaH POCCUIICKUMU UHKEHEPaMH, 4TO FapaHTHPYeT OTCYT-
CTBHE aNIaPaTHBIX U IPOrPAMMHBIX «3aKJIa[JOK» H HEIOKYMEHTHPOBAHHBIX
bynkmmit. [Togaepikka poCCHICKUX OIEPAIIIOHHBIX cHCTeM Astralinux
u KITJJA mosBosstet pa3paboTInKaM IIPOrpaMMHOTO 00ecredeHust OBICTPO
TIePEeHEeCTH CyIIIeCTBYIOIIUe IPOrpaMMBbl Ha IUIAHIIET U IIPUMEHHTD U3JIesue
Ha IIpaKTuKe. Poccuiickoe IpOUCXOKIEHUE U TPOU3BOJCTBO TAKKe TApaH-
THPYIOT GOJIBIION CPOK JOCTYIIHOCTH U3eNIHs, He MeHee 10 JleT, BayKHBLI

TS OTBETCTBEHHBIX TIPOEKTOB C ITUTENHHBIM TIEPHOTOM OKCILTyaTaITHIL.
«OHHMKC-08» cefiyac moxasareeH, OH «Ha BUIY», IPOU3BOAUTCA YKe




ThICSTYaMU. [l Halleil KOMITaHUM 3TO yCIIelll-
HBII, HO He YHUKAJIbHBIN IPoeKkT. CBOMMU cuta-
MU U B TAPTHEPCTBE C HAIIIMMU CTPATETUIeCKI-
MU 3aKa3YMKaMU MBI CO3/IaéM «JJOBEPHUTEIBHYIO
9JIeKTPOHUKY» 10 CBOMM MHUIHMATHBHEIM OKP
U 0 TeXHUYIecKuM 3amanusaM, PK]] namux 3a-
Ka34IMKOB.

— Kaxue H1oancol opzanuzayuu cucmem
KOHMPOoAs u mecmupobanus Ha pasaTuuHbLX
amanax npouszbodcmba noszbonsiiom 3A0 HIID
«llonomanmy» o6ecnewumn Bvicokoe kauecmbo
Bvinyckaemoil npodykyuu u cCHU3UMD nPoyeHm
6vixoda 6paxa?

— Paspa6oTka 1 IOCTOSIHHOE Pa3BHUTHE CTaH-
IapTOB MPEAIPUATHS C YPOBHEM TpeboBaTesb-
HOCTH BBIIIIE, 9eM pekoMeHpanuun csozpa [IPC
u otedectBeHHbIX [OCT, — ato dyHmamenT s
0600 CePhe3HOTO MPEIPUSTHS. DTO BKIIOYAET
B cebst:
® JIOKyMEHTHPOBaHHOE 0becIiedeHne U IIoCTpoe-

HUe BCETO ITPOU3BOJICTBA;
® perlaMeHT paboThI OPa3fIeIeHUIT U COTPY-

HUKOB, HAIIPABJICHHBII Ha I1e1n 00ecriede st

TIPOM3BOJICTBEHHON U TEXHOJIOTUIECKOM THC-

[UIIAHBI
o HedopManbHYI0 TPeOGOBATEIBHOCTD K IIEPCO-

HaJTy KOMIIAaHUH U ero o6ydeHue mpodeccro-

HAJTBHOMY MacCTEPCTBY.

Ciryx6a KadecTBa B JIAIIE 3aMECTUTEJIS TeHe-
PaAJIBHOTO TMPEKTOPA 110 Ka4eCTBY IPSMO IO~
YHHSETCS TeHepaTbHOMY IUPEKTOPY, 4eM 0be-
CIIEYMBACTCS HE3AaBUCUMOCTD 3TOU BaKHEMIIEH
(yHKIMM IPOUSBOACTBA OT 9KOHOMHYECKOTO,
IIPOM3BOJCTBEHHOTO U MapKeTHHTOBOIO BO3-
nevictBus. [TocTOSHHBIN KOHTPOJIb UCIIOTHEH NS,
MOHHUTOPHUHT IPOOIIEM, Ay/IUT I10 BCEll BePTHKAIN
B3aUMOJICVICTBUS IIPOBOJISTCS B HEIIPEPHIBHOM
pekrMe: HaC — HAIIMMU 3aKa34MKaMU U Iap-
THepaMH, HaMH — HAIIIUX II0OCTABIIUKOB U Cy0-
nonpsimankoB. O6s3aTenbHas «06paTHAS CBSI3b»
10 PeKJIaMAIUAM, TIOKeNTaHUAM MOTpebuTeneit
110 MPOAYKIMU U YCIyTaM IPOM3BOACTBA onud-
pOBaHa U BO3JICHICTBYET Ha BCE AJIEMEHTHI (PYHK-
IIOHUPYIOIIETo NpeAnpusaTus. Takke BaKeH
COBPEMEHHBI MOAXO0/] IIPU CO3NaHuu (paspa-
6otxke, moproroske PKJI u T]I) amapaTypsr co-
OTBETCTBYIOIIET0 KJIacca: MOCThI KOHTPOJIA, YPO-
BEeHb IIPOBEPOK I10 IIETIOYKE «[IPOU3BOJICTBEHHOM

MapIIPyTHOI KapThl», 00beM U COfepiKaHUe Te-
CTOB, HCIIBITAHUI IIPOPAOATHIBAIOTCS Ha CaMbIX
PaHHUX 3TANax, ellle 0 Hadala IPOU3BOJICTBA
U IIePBBIX CUTHAJIOB O IMPo6JieMax, i IPpU Heob-
XOIMMOCTH KOPPEKTHPYIOTCS B TeYEHUE BCETO
CPOKa BBIITYCKa. DTO OTHOCHTCS U K IPOLYKIIUI
COOCTBEHHOI Pa3pabOTKH, U K U3[EIUSM, IPOU3-
BOJMMBIM I10 TEXHHYECKOMY 3aJJaHUIO B paMKax
KOHTPAKTHOTO TIPOU3BONCTBA.

Ha camoMm fiente, st GbaKTHIECKH HEPEINCIIIT
BCE HHCTPYMEHTBI YIIPaBJIeHHs KaueCTBOM IIPO-
U3BOJCTBEHHBIX IIPOIIECCOB M TOTOBOM HPOMYK-
. HIoaHC 3aKIII09aeTCst B OfIHOM: B IIPHHSATOM
CTPATeTyH, KOTOPOI IIPUAEPKABAETCS KOMITAHIIS
3a9aCTYI0 BOIIPEKH CHIOMUHYTHO BBITOJIE, POK-
HaroLel KOHCTPYKTUBHbIN KOHMIUKT «BHYTPU»
U JAIOIIEH OTPOMHOE KOHKYPEHTHOE IIpeUMYyIIe-
CTBO «BHE», Ha TPe6OBATEILHOM PBIHKE.

— Kakoba 6axnocmov u ypobeno
MmamepuanvHo-mexHu4eckozo 6asuca 3A0 HIID
«ITonomanm» 0nst opzanuzayuu npousboocméba
anexkmponuxu ombemcmbennozo npumerenus?

— OueBHUIHO, 4TO 6e3 MOLIHBIX PeCypCoOB
BCe CTpaTernu o6pedeHbl Ha y4acTh XPYCTalb-
HOTO MOCTa B IMeHHUHM I-Ha MaHunosa. Touka
paBHOBeCHs 9KOHOMHYECKOi apexTHBHOCTH
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B «[loToMaHTe», KaK IIPaBUJIO, HAXOMUTCS UYTh
BIIepeU HbIHEIIHEero JHS: 6OJIbIIas 9acTh pe-
CYPCOB BOT yKe 15 JIeT, TOCTOSIHHO CMeIIIasiCh,
HAaXOZIUTCA B «3aBTpaIIHeM IHe. BakHO He 1To-
TEPATH MIPU ITOM IyBCTBO 0611eit addexTus-
HOCTH CBOEY JIeITeIbHOCTH, II0BEpsieMOoe pacye-
tamu. YT0OBI He MOIACTh B IPYTYI0 KPAlHOCTh
BCe elle aKTyaJIbHOTO IIIefieBpa PyCCKOU IuTepa-
TYPBI H He IOCTPOUTD «UMIIepuIo [IIIOIIKnHaY.
A TaKUX IMeHHH ceiiyac B HaIllell CTpaHe OYeHb
MHOTO: TIOTEHIINATHHO 06eCIeTeHHBIX BCEM,
HO 6e3[eCTBYIOIUX MK PaboTaOmuX ¢ 3¢-
(bexTHBHOCTBIO HATYPAIBHOTO XO3SHCTBA «JISI
BBDKHBaHUs» 00pasiia MpoIuIoro Beka.

Ecin metanpHO paccMOTpeTh 3TOT BOIIPOC,
TO CTOUT OTMETHUTB, YTO HA CETOMHS HAIIIa KOM-
maHus 061afaeT TeXHOIOTUIHDIM, IPeIU3H-
OHHBIM ¥ IPOU3BOJUTEIbHBIM IPOMBIIITICH-
HBIM 000pyIOBaHUEM [1JIS1 MOHTaXa U COOPKU
9JIeKTPOHHBIX M3MIeIUN Pa3THIHBIX KJIACCOB
3aBEPUICHHOCTU: «MOJYIb», «y3€J», «sT9erKar,
«6110K», «1rrkad». Mbl 0cBOMIM GECCBUHIIOBBIE
1 TIepeXOJHbIE TEXHOJIOTUH, ITaiiKa BCEX U3/IeIUit
OCYIIeCTBIISIeTCS B a30THOU MHEPTHOU cpefe,
a CIeIMaIbHO T0T0OPAHHbIIT TAPK aIIapPaTHBIX
U TIPOTPAMMHBIX CPEICTB KOHTPOJIS IIPOU3BOJ-
CTBEHHOTO IIPOIIecca MO3BOJAET MOTHOCTHIO
KOHTPOJIHPOBATh TEXHOJIOTHIECKHE IIPOIIECCHI
M Ka9€CTBO I'OTOBBIX HSHeHHﬁI.

BoamoxHocTu npoussogctsa 3A0 HIID
«/loTOMaHT» YIOBJIETBOPSIIOT COBPEMEHHBIM
KBaTH(PHUKAINOHHBIM TPEOOBAHUSAM CEPUITHOTO
1 OIBITHOTO ITPOM3BOMICTBA, XapaKTePU3yIOIe-
Tocs:

e HajgMuYMeM Ha IIaTaX MUKpocxeM B BGA-

KopIycax, uMerornux 6oiee 1000 KOHTaKTOB

¢ mmrarom ot 0,3 MM;
¢ HaJIWYMeM Ha IIaTaX KOMIOHEHTOB B KOPITy-

cax tunopasmepa 0201;
® JBYCTOPOHHEN YCTaHOBKOU IIOBEPXHOCTHO-

MOHTHPYEeMBIX 3JIeMEHTOB Ha IIJIaTy, BKJIIOYast

IBYCTOPOHHHUI MOHTaXX MHKpocxeM B BGA-

u QFN-xopmycax;
® JICIIOTH30BAHNEM MHOTOCTONHBIX ITeIaTHBIX

I1at, comepyxamux 6osee 18 cioes mpu raba-

purax He MeHee 450x320 MM Ha pa3IUYHbBIX

OCHOBAHWUSX;
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PbiHOK

ABoNHAaA HEpA3pPYLUAIOLWLaA MHCNEKL U MOHTaKA: peHTreH u AOU

KauecTBO yCTaHOBKM KOMIIOHEHTOB Ha II€9aTHYIO IIJIaTy Ha IPOU3BOJ-
crBe «J/looMaHT» MpOBEpseTCs ABYMs METONAMHI — ONTHYECKOH MHCIIEKI[HEeH
7 PEHTTeH-KOHTPOJIEM.

Onmuueckas UHCneKuyust

ITponenypa aBTOMaTHIECKON ONITUYECKOH MHCIEKITUI (AOMW) BcrpoeHa B equHbLIi
LUKJI IIPOU3BOJCTBA. «[I0JIOMAHT» OCYIIIeCTBIIsIeT HIeHTH(MHUKALIMIO U OTCIIeKUBAHIE
pesyibraToB AOU 1o cepuitHbIM HOMepaM MOMYJIs B KayKIOH ITAPTHI, 00eCIednBast
COXPaHHOCTH Pe3yJIbTaTOB B (a3e JAHHBIX B TeUEHHE He MeHee 5 JIeT.

Onrudeckas HHCIEKIUS IPOBOJHUTCS aBTOMATU3UPOBAHHBIM METOZIOM CBEPKIU
¢ «ueabHbIM 06pasom» uapennst. TakuM 06pa3oM BBISBISIOTCS OCHOBHBIE Jie-
(bexThI: HecTaHAPTHBIE TAJITENIH IIPUIIOS, IIPOIYCK, OXbEM UIN HeBEepHAs OPH-
€HTUPOBKA KOMIIOHEHTA.

Hcnonsayemast aas AOU ycranoska Orbotech Symbion S36 mpencrasister co-
6011 BEICOKOCKOPOCTHYIO CHCTEMY aBTOMATHIECKOIT ONTHIECKOI HHCIEKIIHN 3JIeK-
TPOHHBIX H3/IEJINIT C BHICOKOI IIJIOTHOCTHIO MOHTa)Ka M 00ECIIeYHBAET BHICOKMIT
YPOBeHb pelleHst IIPo6JieM HHCIIEKIUH, BOSHUKAIOIINX B COBPEMEHHOM KPYITHO-
CepUITHOM M MHOTOHOMEHKJIATY PHOM IPOH3BO/CTBE. C IIOMOIIBIO COBPEMEHHOTO
[IPOrPaMMHOTO YIIPABJIEHHs U OTJIKEHHOI TEXHOJIOTHHU OLpefiesIeHust 1e(eKToB
JIOCTUTAETCSI BBICOKAsI IPOU3BOAUTENIHHOCTD CHCTEMBI M CHIDKAETCS Ce0eCTOMMOCTh
BBIITy CKae€MOH POy KIIUH.

THocrouncrsa cucrembr AOU:

e 100%-Hasi FOTOBHOCTH K paboTe ¢ 6eCCBUHIIOBBIME TEXHOIOTHSAMY;
e coBpeMeHHast 3D-TeXHOJIOTUS 1JIst BCeOObEMIIIOIIel NHCIIEKIIMU KadeCTBa

MasHbIX COeJMHEHNI;
® CKOPOCTb HMHCIIEKIIUH, COIIOCTABIMASI CO CKOPOCTHIO COBPEMEHHBIX COOPOTHBIX

JIMHAT (CKOPOCTh CKaHUPOBAHUS 10 40 cM*/c);

e mpocTas 1 ynoOHas MpoIieypa mepecTpoiiku 060pyIOBaHUS TIPH Mepexosie

Ha JIpyTO# TUII TPOIYKIUHM;
® HaJ|e)XHAs COBPEMEHHAs! CUCTeMa PAaclOo3HaBaHUs 00pasoB (IpU KOHTpOIe

MapKHPOBKH KOMIIOHEHTOB);
® JHTerpUPOBAHHbIE MHTEUIEKTYaJIbHbIE CPENCTBA yIIPaBJICHUSA U KOHTPOJIA

TEXHOJIOTHYECKOTO IIPOIeCca;
® MaKCHUMaJIbHBII pa3Mep IedaTHOro yana — 540x470 mm;
® pagpelieHne cucteMsl — 10 20 MKM.

Jlist ueHTHUKANNE IeYaTHbIX Y3JI0B U OTCIICKMBAHUS UX JBIDKEHHS B IIPO-
1ecce MPOM3BOJCTBA U IOCIeyIOIIel SKCILTyaTallui UCIOJIb3YeTCsl CUCTEMA JIa-
sepHoit MapkupoBku Nutek LMC 2000HE. CoBpeMeHHOE IPOU3BONCTBO TpebyeT
HaJIMYKs JUHENHBIX U IByMEPHBIX IITPUXKOLOB HA I€YaTHBIX IUIATAX, @ 9aCTO
7 Ha KOMIIOHeHTaX. JIa3epHBIil METO/ ONTHUMAJeH IJIsi HaHeCeHUst nHpOpMa-
MU Ha IJIATY, IOCKOJIbKY MCKJIIO9AaeT PACXObl Ha TEPMOCTOMKUE STUKETKH.
WHudopmManus HAHOCUTCS Ha J11060€e MeCTO IeYaTHOI IIAThl B COOTBETCTBUI
¢ nporpammoit. [narel puKCHPYOTCS 10 Kpasim 6e3 HCII0Ib30BaHusE 6a30BBIX
orBepcruil. Bomyx B pabodeit 30He HOMOTHATETFHO OYHIIIACTCS TOCTABIISIEMBIM
CIeIIAIN3UPOBAHHBIM OJIOKOM JUIS TPEIOTBPAILEHNsI 3aTPSISHEHHS TIPOU3BOJI -

CTBEHHOTO IIOMEIMIEHUA IPOAYKTAMHU TOPEHU. Mexauuam mogbeMa maaThl uc-
KJII049aeT HCO6XOI[I/IMOCTb Cl)OKYCPIpOBKI/I JIy4a jla3epa npu pasnuqﬂoﬂ TOJIIIUHE

mat. TakKe MMeeTcss BO3SMOKHOCTD TIONK/IIOYEHNs CHCTEMBI MAPKUPOBKH K JIO-
KaJbHOI KOMIIbIOTepHOI ceTH. CrucTeMa CIoCOOHA HAHOCUTH Ha ITaThl Pasjind-
HYI0 HHDOPMAIHUIO: ATy, BpeMsl, 1300pakeHUsI B TPA/JALIMAX CEPOTO H T. [I.

Peumzen—xoumpom:

Jlnst mpemoTBpaIieHus BOSMOKHOTO BBIXOMIA M3/IENINIl U3 CTPOS B Pe3ysbTaTe
MeXaHM9eCKUX U KIMMaTHYeCKUX BO3IEHCTBUI B IpoIecce SKCITyaTallii Ha ITpo-
usBozcree HII® «/losoMaHT» OCYIIeCTBIAETCS PEHTIeH-KOHTPOIIb KauecTBa Mai-
KU CKPBIThIX KOHTaKTOB BGA- 1 QFN-KoMII0OHEHTOB (0COOEHHO C IIIaroM BBIBOJOB
Mmenee 0,5 MM) Ha IeYaTHBIX IUIATaX M COOPaHHBIX y3ax. Meromieecst 060pyno-
BaHWe I03BOJIAET OIEHUTH TeKyIlee HaTHIMe BCeX KOHTAKTOB B MOJIyJIe, @ TAK/Ke
MIPOKOHTPOJIMPOBATH MX KAYECTBO U TAPaMeTPhl COOPKH, BIMSIOINE Ha ITOTEHIIH~
ATbHYIO HaJleXKHOCTD U3/IeNTHS.

TexHoMOTH KOHTPOJIS C HAKJIOHHBIM IIPEJICTaBJICHIEM TAsTHOTO COe/IMHEHMs
B Pa3IMYHBIX ITIOCKOCTSIX M MHOTOKpaTHOe yBeindenue (10 1900 pa3) mo3Bois-
10T 9¢pPpeKTHBHO 06HAPYIKUBATH BECh CHEKTP MUKPOIe(heKTOB B COCIMHEHUL:
TepeMbIYKH MeXKy BBIBOJIAMH KOMIIOHEHTOB, HEIPONAasHHbIE I HeHaIe/KHbIE
coelMHeHNUS (XOIO/IHAS TTAfIKa), ITapasuTHbIE OPBISTH MPUIIOS MOJ KOPITyCaMu
3JIeMEHTOB. BBICOKYI0 KOHTPACTHOCTH H306pakeHIs 06eCIIeIMBAIOT ABTOMATH -
deckast pOKyCHPOBKA U3JTyUeHHsI U BO3MOKHOCTD ITABHOM PETYJIHPOBKU €ro
IapaMeTpoB.

BcTpoeHHbIE BO3MOXKHOCTH IIPOTPaMMHOTO 00ydeHMs yCTaHOBKH (opMupo-
BaHME OIMCAHUI 9TAJIOHHBIX 00BEKTOB B TAMATH) U 3alaHHAE COOTBETCTBYIOIIUX
IPOrpaMM II03BOJIAIOT IIPOBOJUTH aBTOMATUYECKUI KOHTPOJIb IAMKK CEPUIHBIX
U37IeNHil 1o60ro THIIA. BusyanbHbI KOHTPOJIb HPOIIECca OCYITECTBIISETCS OTle-
paTopoM. Bo3MOXHOCTb pacredaTky KOIUM PeHTIEHOTPAMMBbI Ha IPHHTEPE BBI-
COKOTO pa3peleHns U 3aIKCh MIeKTPOHHON Konun Ha CD-HOCHTENIb O3BOJIAIOT
MOJTY9UTh TOKYMEHTHPOBAHHBIE PE3yIbTaThl KOHTPOJI, YTO HEMAJIOBaKHO IS
9JIEKTPOHHBIX YCTPOUCTB OTBETCTBEHHOTO MPUMEHEHHS.

Hepaspymaroniuii peHTreH-KOHTPOJIb OCYIIECTBIIAETCS He TONBKO B I1eXe MOH-
Ta’ka KOMIIOHEHTOB Ha TI€YaTHYIO IIATY, HO U B OT/ese (PUHHIIHBIX OIepaIfuit
(c60pKH, CepBHCHOTO 06CIYKUBAHHS U peMOHTa). [[OMIMO PeHTTeHOBCKUX all-
[1apaToB, UCIOIb3yeTcst 0bopynoBarue 1ist JTAG-IHarHOCTHKIL.

Hcnompayemoe Ha IPousBOACTBe «[lonoMaHT» 060pyIOBaHIe Hepa3pyIaroIe-
TO KOHTPOJISA CKPBITBIX COeIMHEHMIT:

e ycranoBka YXLON Y. Cougar SMT 1151 HOATOTOBKH U CONPOBOKAEHHS
Hpolecca MOHTaXa U3fienuil (paspertienne <1 MKM, MaKCHMaJIbHOE FeOMeTpH-
Jeckoe yBenmdeHre — B 2000 pas, moaHoe — B 10 000 pas);

e ycraHoBka Phoenix nanomelx ajst COnpoOBOXAEHUSI PEMOHTHBIX OIePALHil
(MaKcHMaIbHOE BOKCeTIbHOE pasperenue <1 MKM, FeOMeTPHIeCKOe yBeIndeHre
10 1970 pas);

o crannus nepudepuitnoro ckanuposanus DS107/TSI (4 xaHana ckaHUPOBaHUS
¢ 9acToTo# 10 40 MI'1T), O3BOJISIONIAs OCYIECTBIIATh IHArHOCTHKY U PEMOHT
ycrpoiicts ¢ JTAG-niopramu.

Taxum o6pazom, HIT® «JooMaHT» HMeET BO3MOKHOCTD IIPOU3BOIUTH IOKY -
MEHTUPOBAHHBIIA KOHTPOJIb Ka4eCTBA COeMHEHHI 1 (PUKCHPOBATD CHCTeMATHIe-
CKHe WIH CITy9JaitHble (pakTOphI HAPYIIEHUI Ha TI0O0M dTalle TOTOBHOCTH H3/IEIIHI
1 Ha PasIMIHBIX y9aCTKAX IIPOM3BONICTBA.
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® NICIIOJIb30BAaHUEM IIEIaTHBIX IUIAT C MUHAMAITb-

HOII mupuHON nposopnuka B 0,075 MM, MH-

HUMAJIBbHBIM 3a30pOM Memuy IIPOBOTHUKAMU

B 0,075 MM 1 MUHMMJILHBIM IMaMETPOM IIepe-

XOIHOTo oTBepcTus B 0,2 MM IIPU MHUHUMAJIb-

HOM JIaMeTpe KOHTaKTHOM wiormagku 0,4 Mm;
e CcoOOIeHNeM KOHTPOJIUPYeMbIX 3HAYeHU I

BOJIHOBBIX COTIPOTHBJICHHUI MeTaTHBIX TUIAT

B npepenax +5%.

COBPCMCHHaF{ TEXHUYECCKasA OCHAILICHHOCTH
U OpTaHU3AINS IIPOU3BOJICTBA TIO3BOJISIOT BhI-
IIYCKaTh IIUPOKUI CIIEKTP U3MeIIHIT, KBanudu-
IAPYIONINXCSI HA YPOBHE BBICIIEN KaTeTOpUU
KaJecTBa II0 OTeIeCTBEHHBIM CTAaHAPTaM U B CO-
OTBETCTBUU C KPUTEPUAMU MemnyHaponme
pexoMeHnpanuit IPC 15 271eKTpOHUKY YPOBHS
«TPEeThero Kiaccar.

— Ilepeiidem k euje 6onee yskum 6onpocam.
IIpoexmupoBanue cobpemennoii nexmpoHHoil
annapamypvt cbs3ano ¢ paspewenuem npomubo-
peuuii mexdy npedenvrvimu 603MoxKHOCHAMU
MexHOI02 Ul U NOCMOSHHO pACy UM mpe6o-
Banusamu k ybenurenuto niomuocmu kKoMnoHoBxku
u ypoBuio nadexcHocmu snementnol mexcoedute-
Huil, Ha Komopvie npuxodumcs npumepno 30%
omxas3o6 annapamypvot. Kaxue xoncmpyxmubno-
mexHnonozuueckue pewenust peanusyromest 3A0
HII® «[Jonomanmy 07st 00ecneuerust HA0eKHOCHU
JneKmPuUecKUx MexxcoeduHeHuii?

— IT03BOJTBTE HE COTTACUTHCA C «Y30CTHIO»
BOIIPOCA: HAIIPOTHUB, 3TO TIobanbHas mpobie-
Ma. I'py6o roBopsi, KOHCTPYKTUBHBIE PEIICHUS
IOJDKHBI OBITH HCKIIOUUTEIbHO COATAHCHPOBa-
HBI, 2 TPeOOBAHMUS «BBIXOJIA 3a IPeMIeIbl» CTAH-
JapTHBIX TEXHOJIOTHIT 00BbEKTUBHO 00YCIIOBIICHBI.
Ha ormrbrTe 1 cOGCTBEHHBIX «OUTB» 32 HOBBIE H31Ie-
JIVSL, ¥ IECATKOB TBICSI U3/IeNH, TPOU3BOJIMBIX
Ha YCJIOBI/IHX KOHTPAKTHOTO IIPOU3BOACTBA MOI‘Y
CKa3aTb, 9TO 0KOJI0 50% «CBEPXTEXHOIOTUI» Tpe-
Oyetcst HCOOOCHOBAHHO. DTO 6€3yCJIOBHO yBeJIU-
YUBaeT CTOMMOCTb TOTOBOTO IIPOIYKTA, 3apaHee
3aKJIaIbIBAET CePbE3HYI0 BHIOPAKOBKY MJIM CHU-
KAeT €ro HaJI’)KHOCTD B 9KCIITyaTal[iH.

KoHe4HO, CyIIecTBYIOT METOBI pacyeTa Ha-
IeKHOCTH U3JIeJIU ellle Ha JTalle IPOEeKTa, eCTh

IECTBYIOLINE 1 OTPAOOTAHHbIE TEXHOIOTUH IIPO-
U3BOJCTBA M KOHTPOJIsL. ECIu 1yist peanusanun
TEXHIYECKOTO 3a[aHMsI HHOTO IYTH, KPOME KaK
MUHHATIOPHU3ALUS U TIEPEXO]] Ha «Majible MeTPhI»
C «KIJIOMETPAMH CBSI3€il 1 TOPAMH KOHTAKTOB,
He HaxXOAUTCs (13-3a OTPaHWYEHHIT B pa3Mepax,
9HEPreTUKH U T.[.), TO IIOATOTABIUBAIOTCS 060-
PYZOBaHHe U MaTePUAJIbl, IO3BOJISIOI[NE TeX-
HOJIOTUYECKU TPAMOTHO Peaan30BaTh MPOEKT,
1 popabaThIBAOTCS METONBI KOHTPOJIS, 3-
bexTuBHBIE 17151 JAHHOTO TIPOeKTa. OCBAMBAIOTCS
CTaHKH, TOTOBUTCS OCHACTKA, IPOBOMUTCS JIO-
[IOJIHUTEIbHOE 00y UeHNe TepCOHAA IPABIIAM
pa6OTLI B HOBBIX YCJIOBI/IHX. Hpe]l'bHBHHIOTCH
COOTBETCTBYIOIIME TPeOOBAHUS K MOCTABIIU-
KaM [eYaTHBIX [UIAT, MaTePUANOB I PaborT.
Mernoueii 3nech GbITh He MOKeT. TyT MBI CHOBa
BO3BpAIlaeMcs K 001Iel cucreMe MeHePKMEeHTa
KavecTBa. Kakoro-To eIMHOrO CEKpETHOTO periern-
Ta B 9TOM BOIIPOCEe HET HU y KOTO B MUpe. DTO
MOHATHO Ja’ke HeCIeNUaJnCTaM: TOCTATOIHO
«BCKPBITh» U CPABHUTH CTAHIAPTHBII GBITOBOI
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cMapTdoH, BIdNI-HAKONUTENb, U3MENIe MACCO-
BOIT aBTODJIEKTPOHUKH, y3eJI 6e30IacHOCTH BU-
JKEHHSI QJIEKTPOBO3a 1, eCIIU eCTh BO3MOKHOCTb,
CHCTeMY aBTOIMIOTUPOBAHUS CaMOJIeTa.

— Kaxue ewje coocmBennvie koncmpyxmubHo-
mexHonozuueckue peueHus nozbonsiom obe-
cneuubamv 3A0 HII® «Tonomanm» u cboe
npousbodcmbo, u kauecmBentoe Bvinonnenue
Konmpaxmnozo npousbodcméba?

— K ToMy, 4TO MBI y>Ke 0OCYHIIH, OCTAeTCs
106aBUTH pabOTOCIIOCOOHOCTD, CTYIEHIECKYIO
BBIHOCTIUBOCTD K 00y TIeHHIO Ha OCHOBe Ipodec-
CHOHATHHOMN MyAPOCTHU KOJIIEKTUBA PAGOTHUKOB
U yIady IIpU B3aUMOJEHCTBUH C HEIIPOCTHIMY,
Tpe6OBaTEIbHBIMU U OYeHb Pa3HOOOPA3HBIMU
3aKa3YMKaMU U ITapTHepaMU.

[Toskayii, 51 MepedrCcIuI BCe CaMoe BayKHOE,
OCTaJTbHOE — «TE€XHHUKa», C KOTOPOU MOXKHO
1 HYKHO CIIPaBJIATHCA! -

HumepBvro npoben
Cepzeiit BEPETEHHHUKOB




