- TeI omo3gan Ha 55 MHHYT, - X0JIOOHO, KaK 3aMep3liada Iropa, CKa3ajla KpaCaBHIlad.

- K coxkanenwuio, 3T0 MecTo GBII0 JOBOIBHO CI0KHO HailTu. Thl mpuHecia Toeap? - JIu Ao
6e30T0BOPOYHO KPUTHKOBAJI, IPOTATUBAS TPSA3HYIO JIaly.

[Toxoxwue Ha uBOBHIE OpoBu Cu LI35CI03 CiTerkKa HAMOPIIUJIUCH, KOTHa OHa OIleHU A BHEITHOCTD JIu
fo. Eif moka3aiock, YTO OHa BeIOpasia 3T0 MecTo 6e3 0coObIx pa3ayMmuii. HeKkoTopoe BpeMst OHa
Kojiebanack, HO, TeM He MeHee, BhyOua U3 IIKOIbHOM CYMKHU YCTPOMCTBO [Jis 00paboTKH
KPHUCTAJITIOB.

- 9to nporeccop. OueHs HecTabUIbHO paboTaeT moce 3arpy3ku. OH BeIJIETaeT KaXKABIN pas, eciiu
paboTaet Gonee Tpex MUHYT. f yxKe XOKIa B JeCATKN PEMOHTHBIX MAaCTEPCKUX, ¥ BCE OHU T'OBOPSIT,
YTO CTPYKTYpPa CIMIIKOM apXaWyHa, YTO BHYTPU MHOTO KOMIIOHEHTOB, KOTOPBIE OOJIbIIE He
IIPOU3BOASATCS, ¥ YTO UX HEBO3MOXKHO OTPEMOHTHPOBATE. f CIBIIIala, YTO Thl BEeTepPaH-9HTYy3UacCT
KPUCTAJIINYCEKUX ITPOIECCOPOB, a TaK¥Ke IOJIHBIM 3KCIEPT 0 UX PEMOHTY. ECIIU THI MOXKeIIb 3TO
MCIIpaBUTh, HA30BU 10010 IIeHy, KOTOPYIo X04ellb. [JeHbIy - He mpobieMa. KoHeYHO, eciy TH He
MOXKEIITb 3TO UCIIPABUThH ... [ToxkKasnyiicTa, He cioMall HU OfWH U3 0eCUMCIEHHBIX KOMIIOHEHTOB
BHYTPH.

- [laBan 06CYI[I/IM 9TO IIOCJie TOro, Kak s IIOCMOTPIO.

PemonT Kpucrannuyeckux [TporeccopoB TpeboBan 607bIIOro u riny6okoro Habopa HaBHIKOB. JIu fo
He pemuscs AaTh rapanTuio. OH BHITAIIWII Tapy MEIIEOTTATKUBAONIUX [TIePYATOK U Hafled uX. TOTbKO
mocye 3Toro oH TopxkectBeHHO B3s171 BOK(Bmok O6paboTku KpucTanios).

Korpga mporieccop OblsT 3aKaT B €ro pyKe, OH B ITOJTHOM Mepe OLIYTUJI CTOMKOCTh HaCTOSIIETO
KJIaCCUYECKOT0 KPUCTATMYECKOT0 IIPoIieccopa. ITO ObII aHTUKBAPHBIN 1IEHTPaIbHBIHM ITPOLIECCop C
Oonee yeM cTonieTHel ucTopuei. [10J10BUHA CTPYKTYPH IT0-IIpeXHeMy Oblsla MexaHudeckod. Ha
IIaPOBUIHOM BHEITHOCTH OBIJIa TPEYTOJIbHAS IMTyTOBUIIA.



Korpga JIu 9o cnerka Haxain KHONIKY, 670K 06pab0TKM KPUCTaJIOB M3[all KYKKaIlui 3BYK U CJIerKa
3aBubpupoBa npu npodyxaeHuu. Kasamock, 4To ero MexaHUUecKas apXuTeKTypa paboTaer c
MOJIHUEHOCHOU CKOPOCTHIO. [IPOIII0 HECKOJIBKO CEeKYHJI, U BHE3allHO OH BhIJIETEN U3 1afoHu JIu fdo u
CTaJl MapuTh B Bo3Ayxe. [[Ba nyda cBeTa BEIPBAIUCH U3 IBYX OTBEPCTUU CBEPXY U CHU3Y, CT'YLIAsICh
BMecTe, 00pa3ysi TUTaHTCKYI0 roynorpaMmy. OH npeBpaTtui 49 671eCTAIUX, CUSIONIUX CUMBOJIOB B
CyleCTBOBaHME, KOTOPEle CHOPMHUPOBATIU CI0XKHYI0 BUPTyalIbHYIO KIIaBUATYPy.

- 910 IIPOCTO ITpOr3BeAeHNEe UCKYCCTBaA... - I'masa JIu o HAIOIHUIUCH HeCpaBHeHHOfI HEZXKHOCTEIO.

OH ompepenur, 4To 3To 0511 LITT TpyOuaToro tuma cektel HeGecHo uutpsl, "Vast Tomb-7",
pa3paboTaHHBIN O0Iee CTa COPOKaA JIeT Hal3af.

B ucTopuu pa3paboTKu KPUCTAITUYECKUX IIPOIECCOPOB «JIaMITOBLIM ITPOIIECCOP» OB Ha apeHe
BCETO JIMIIb OI0KUHY JIET, IPexke 4eM YCTYIIUII MecTo 0ojiee IPOABUHYTOMY «UHII-TIPOLIECCOPY>.
Bonee Toro, cekta HeGecHoi IUTPH OblJIa HEOOIBIION CEKTOM, ITPOCYIIeCTBOBaBIINEN BCEro 0Koyo 50
neT. JTa HeOOJIbIIasg CEeKTa MoJjarajack Ha yCIex HeCKOJIbKUX ITOKOJIEHUH CTPYKTYP
KpUCTaIndecKux npoieccopoB «Vast Tomb», HO HUKOTa He ycIieBajia 3a COBPEMEHHBIMHU
TEXHOJIOTHSIMU. B TeueHre mecsSTUNEeTHs, KOTla IIPOIecCOphl Ha 0a3e YMUIIOB IIPOLBETANH, 3Ta CEKTa
pemua mouTH Ba-6aHK. OHU BIIOXKHUJIU BCe CBOM PecypcHl B pa3paboTky Vast Tomb-7. B kKoHIle
KOHIIOB, MX UCTOYHUK KaIUTalla CJIOMAJICs, U UM IIPUILIOCH 00BSIBUTH 0 GAHKPOTCTBE.

TakuMm o6pa3om, Vast Tomb-7 ObIT M3BECTEH KaK CHsSIONASA PUHAIBHAS CJIaBa BCEX JTAMIIOBBIX
KPHCTAINYEeCKUX IIPOIIECCOPOB, 3aHSB CBOE MECTO B KAa4eCTBE IIlefieBpa.

[Tapa pyk JIu fo mpeBpaTuiach B JIETKKAY BETEPOK, KOTHa OHYU IIPBITAJIX 110 CBETSIIEeHCs, psaObio
KJIaBUaType C CUMBOJIaMHU.

Ero ckopocTh Habopa TeKkcTa He 00s3aTeIbHO ObllIa BEICOKOM, HO €ro JIBUKeHUS OBIITH
€CTeCTBeHHBIMHU U IIJIaBHBIMM, CBOOOTHO ¥ JIETKO epeKaThiBamuch. OH BHTIISAEN He KaK CTy4aBIIUH
10 KJITaBHAType, a Kak OpeHuaBIIni Ha GeciieHHON 1uTpe. Ha rojmorpaMMe mOSIBIISITUCE PSIIbI
WHCTPYKIKY , KOTOPBIE CJIe[OBaM 3a er0 JABUXKEHUSIMHU, MTaflast BHU3, KaK ITPOJIMBHOM HOKIb.



KpucTannuuecKui po1eccop Takxke MpoIles Yepe3 CBoi HHTepdeic, u3faB KpalHe Clabbli
3BYKOBOM CHTHAJI, KOTOPHIH ORI HETIOHSITEH 00BIYHOMY YeJIOBEKY.

JIu flo mpupBUHYN yX0 O67IMKe, BHUMATEIBHO CyIas. Y Hero OblJI0 BEIpaXKeHUe TT0THON
cocpenoToyeHHOCTH. Kaxmoe ero gBuxeHue ObIJI0 HECPaBHEHHO TOYHEIM. B KOHIle KOHIIOB,
IIPOIIECCOPEI JIAMIIOBOTO TUIa ObIIM ApTedaKTaMu, Co3naHHEIMU GoJiee cTa jeT Hasafn. Mx
apxuTeKTypa Oblla Ipollle 110 CPaBHEHUIO C COBPEMEHHEIMU IIPOIlecCOpaMyi MacCOBOI0 IPOK3BOCTBA
Ha 0a3e yunos. [IBe MUHYTH crycTs JIu Jo cMor BHIHECTH ITepBOHAYAJIbHBIM BEPAUKT: - [JOMKHO OBITH
YTO-TO He TaK C paguaTopoM, U3-3a 4ero BHYTPEHHSS TeMIepaTypa KBaplieBoro Ipoleccopa
CTAHOBUTCS HEHOPMAJIbHO BBICOKOM BO BpeMs pPaboThl. OyHKIIMOHAIbHBIE BO3MOXKHOCTH
COBPEMEHHEBIX KPUCTa/JINYeCKUX IIPOLECCOPOB CTAHOBSATCS BCe 00Iee MOIIHBIMU, TOCKOJILKY UM
IpUXOOUTCsT o0pabaTeiBaTh BCe 0OMbIIe 00BEeMBI TeIemaTUYeCKUX MaHHBX U nHbopManuu. YTo
KacaeTCs KPUCTAJIJINYeCKUX IIPOIeCCOPOB CTAPOT0 THUIIa, CO3NaHHBIX 60jee CTa eT Ha3al, Harpys3ka
CTQHOBUTCS CJIMIIKOM OOJIBIION. ITO TO Ke caMmoe, 4To U 150-meTHUIN MyK4YuHa, KOTOPHIH U3 rofia B
rof [OJIXKeH HeCTu 6oiee THICSYU GYHTOB Beca KaXKIbU feHb. TPyOHO He TOBPEAUTH CYCTaBHL

- OTOT KPUCTAJIOBBIN IIPOIECCOP - TEPEeKUTOK, OCTABIIEHHEIH MOUM OJIU3KMM POICTBEHHUKOM. [IJIst
MEHS 9TO BaXKHBIM IMAMSITHHK, COJePKaIii BaXKHbIe BOCIIOMUHAHHUS. I10Ka TH MOXKEIIbh 9TO
HCIIPABUTD, ST TOTOBA 3aMJIATUTH JII0OYIO IIeHy, - Cephe3Ho cKasaa Cu LI3sci09.

JIn do mopmyman, u KUBHYN: - [lollapanaHHbIN pagraTop - 0OBIYHOE [eJI0 B KPUCTAJITIOBBIX
IIPOIIECCOPOB, TEXHUYECKU 3TO He Oosbiiast mpobaema. [IpuynHa, 10 KOTOPOH HU OflHA U3 PEMOHTHHIX
MaCTEPCKHUX, B KOTOPBIE THl XO[H1JIa, He CMOTJIa OTPEMOHTHPOBATD, B IEPBYI0 0YepPeab COCTOUT B TOM,
YTO 9TOT MOMEIbHBIN PSIMl KPUCTAIMUYECKUX ITPOLIECCOPOB CIIUIITKOM PenoK. TeXHOJIOTHS,
UCIT0/Ib3yeMast B 3TOM IIPOI[eCCOPe, TaKXKe CIIUIIKOM ycTapesa. Mcronb3yeMblit BHYTPH paguaTop He
IIPOU3BOOUIICS TIOCTIEIHUE CTO JIET, @ COBPEMEHHEIE PailaTOPHI, UCIIOJIb3yeEMbIEe B COBPEMEHHEBIX
IIpolieccopax, IPUHIUIIHATbHO HECOBMECTHMEI. B m060M ciydae, 3TO He ©MeeT 3HadeHus. [IpocTo B
MO€¥} KOJIJIEKITNY eCTh OYEHb I[eHHbIe CTAPUHHBIE PaguaTOPhL. Bce, 9TO MHE HYXKHO CHENaTh, 9TO
CHenaTh HECKOJIBKO MOIBITOK, JaXke eCJIM HeKOTOPhIe U3 HUX OyIyT YTUIU3UPOBAHEI, I CMOT'Y
Momu(pUIIMPOBATh OOHY TaK, YTOOH OHA MOOXOMAMIIa B KaYeCTBEe paguaTopa [jis 9TOr0 IIPOIeccopa.

- He Hago Hectu epyHAay! IIpocTo Ha30Bu 11eHY! - Cu L[351CI09 CKa3aja 9T0 MeXIy CTPOK.

- O 6oxe. Pa3Be He rpyCcTHO Tak 00CyKOaTh GDUHAHCOBEIE BOIPOCH MEXIY OOHOKYpCHUKaMu? B



mo00M ciydae, 3TO He Oosbliiasi mpobeMa. BpemeHu Mano, o3BoIbL MHe 3a0paTh ero foMou. A
CYHMTAl0, YTO MHEe HYXKHa BCEro OJHa HOYb, YTOOH 3aKOHUMTH 9TO. YTO KacaeTcs IJIaTh 3a IeMOHTAX,
3a TEeCTUPOBAHME, IJIATy 32 PEMOHT, 3aTPATH Ha KOMIIOHEHTHI, 3a COOPKY ¥ YCTAHOBKY, a TaKXke Ha
noOaBJIEHHYIO0 CTOMMOCTh Moel paboueii CUIIH B 1IeJIOM... f chernai cKuaKy st Tebs mo 95%. 4
cumTalo, 4To 3T0 98 500 KpenuToB. Thl X0Uelllb 3alIaTUTh HAIMYHBIMUA UJIA COENaTh IepPeBO?

- XM?

Cu LI3scios npumypunach. OmacHbBIM CBET UCXOOUT U3 TTIYOUHEI ee Tla3. BHe3amHo TeMIiepaTtypa B
KJIa[IOBOY yIIajia Ha IeCsiTh I'PalyCoB.

- Y mensa MOTYT OBITh OEHBI', HO 3TO HE 3HAYHUT, 4YTO 5 IIO3BOJIIO OAPYTUM JIIOOAM OTHOCUTHECA KO MHE
KaK K JIETKOM MUIIEHU [JIs obMaHa. TrI MOHKMAEIIb 0 YEM 5?

JIn do c TpymoMm npornoTtun ciioHy. OH BEIIepKa faBieHue, 00bsICHUB: - OTO mpaBaa. 1o
CpPaBHEHHUIO C PEMOHTOM OOBIYHOTO KPUCTAJIIMYECKOr0 IpoIleccopa 3Ta IieHa HEMHOTO BhicOKa. Mest
nouyty 100 000 KpeguToB, MOXKHO KYIIUTh BEICOKOIIPOU3BOAUTEIILHBIN KPUCTAJIIMYECKUY IIPOLIECCop C
«BBIYUCIIUTENIBHOM MOIIHOCTBI0», CPABHUMOY C KyJIbTUBATOPOM Ha NUKe CTaguu yToHYeHus. OOHAKO
MCTOPHUS TBOET0 KPUCTAJUIMUYECKOI0 IIPolleccopa HacuuThIBaeT 6oee cra jeT. Ero yxke MOXHO
cuuTaTh aHTHKBapuaTtoM. O4eBUOHO, YTO IleHa Ha PeMOHT aHTHKBapuara fapyras! He Oynem
TOBOPUTH O OPYTUX 3aTpaTax, faBall IPOCTO IIOTOBOPUM O HECKOJIBKUX pafinaTopaX, KOTOPEIE MHe
IOHaZO00STCS Ha 3TOM KpHUCTaJie mpoueccopa. Bce oHu Obiyi TproOpeTeHH rofaMy KPOBaBhIX
ycunuii. MHe MPHUIIIOCh IPUJIOXKUTh OTPOMHEBIE YCUITUS, YTOOBI 3aM0IYYUTh 3TH PeIKUE KOJIEKLIUH.
Bce onu mpocTto GeclieHHbIe COKPOBUINa!

Cu LI3s1c103 He cKa3aja Hu cjioBa. Ee Oe3MsATexkHbIe I1a3a YCTPEMIINCh Ha HeTO.

KoadduimeHT ee qyxoBHOM aKTyanu3anuu mnpeseimian 70%, 4To IpuHECo ¢ co00# HEITPeonoIuMoe
nyxoBHoe maBneHue. Cepate JIu fo cxkarnock, ¥ oH OB Ha rpaHu o0pyiieHus. Ho Korga oH mogyMan
o0 cBoeit «Ilenu», OH BCce paBHO 3acTaBull cebs cKa3aTh: - Ecnu Mo omHOKYpCHUK Cu 1I351C103
CUMTAET, YTO 3TO CJIUIIKOM JIOPOTO, 3TO TOXKe He mpobiaema. CKaXXeM Tak, Ha 9TOT pa3 MO OCMOTP
ObLT OecITaTHBIM. Th MOXKEIITh OTIIPABUTE €0 110 ITOYTEe B HECKOJIBKO KPYITHBIX PEMOHTHBIX
MaCTEepPCKUX B APYrou cTpaHe. [TyCcTh OHU Me[jIeHHO HaugyT COOTBETCTBYIOLIMN PafguaTop AJis TBOEU



Mopenu. 1 mymaro, 4TO Ha TO, YTOOBl HAWTH OOHY WM OBE B HAJIMYUHU, YUET MaKCUMyM 3-5 MeCHIIEB.
Ecnu Th pemmmius MoUTH 110 3TOMY IIYTH, CTOMMOCTh JOJIKHa OBITh CHUXKeHa 10 MeHee 10 000
KPEOUTOB.

- OT Tpex [0 NATU MECSILEB...

Cu LI3scro3 cnerka 3actoHana. OHa 3Hana, 4To JIu {10 rOBOPUT IIpaBAy, TaK KakK TEXHUKU HECKOJIbKUX
PEMOHTHBIX MaCTEPCKHUX TOBOPUIM €l TO XkKe caMoe. [1o UxX cJioBaM, BOCCTaHOBUTL CcTapble TUIH LIT1
OBLIIO HECJIOKHO, HO HAUTH MOAXOMASIINEe KOMIIOHEHTH OBIJIO 0YeHb CJI0KHO. OHU TaKkKe [alu OLeHKY
B TPU-TIATH Mecs1eB. OOHAKO, eClu el He ITOBe3eT, He UCKII0YEHO TOT (PaKT, YTO el IpuaeTcs
OJ0XKAAaTh 4O MOIyrofa.

[To-BuOMMOMY, 3TOT MaJIeHbKUI HETOMSIN TOXKE 3aMETHUJII 3TO, TOCUUTaB ceOst 1erkoi HobOrryeii!

3abynpb 9T0. Eff caMoii Bce elrle HY2KHO OBITIO KY/TbTUBHPOBAaTh. HET HYXK OBl CBI3LIBATHCS C 9TUMHU
ybmonkamu u3 ITpoctoro knacca. Cu 1I351C103 KMBHYJIA U C HEBBIPA3UTETbHBIM JIMIIOM CKa3asa: -
Xopoito, cokypcHuk JIu 4o, st mory nath Tebe 100 000 KpeguToB, HO OJIST OEJIOBLIX OIlepalui
TpeOYIOTCS IeloBhle KOHTPAKTHL. 3aBTpa B 3TO BpeMs 51 X04y YBUAETh COBEPIIEHHO HOBHIN
KPUCTAJIJIOBHII-TIpoLieccop. KpoMme TOro, Thl rapaHTHpYellb CTaOUIbHOCTL €r0 Pab0Th B OyOyIIIEM.
Ecnu BpeMs OT BpeMeHHU YTO-TO IIOWeT He Tak, s He OyAy IIaTUTh 3a IOCJIeAyIOIIui peMoHT. EcTh
KaKue-HuOyap 1po6ieMbl?

- Het aGcontoTHO HUKakKux npobieM. [locne Toro, Kak s 3aMeHI0 ero pafuaTop Ha MOAXOMSIINN, OH
CMOKeT HOpMaJibHO paboTaTh KaK MUHUMYM TPH rofia. B TeyeHUe 3TUX TPeX JIeT Thl MOXKEIIb
IIPOMOKUTE IIOKCK TIOAXOAAIIEro paguaropa oy aToi Momenu. Ecnu Th Oymelnb MEeHSTh ero 4yepes
PETYISPHEIE IIPOMEXKYTKY BPEMEHHU, Bce OyIeT B MOPSAKe, - MOTHUEHOCHO OTBeTuN JIu 4o ¢ ynbokoin
Ha ju1le. - Torpa Bce B OPSIAKe, - KuBHYNMa Cu 1]3s1c103. OHa He XeJala UMETh JIeJI0 C 3TUM
MaJIeHbKUM HErofsieM HU Ha CEKYH[Y, I03TOMY ITOBEPHYJIACh, YTOOH! YUTH.

JIn fo cen Ha AIIKUK C XJIaMOM, €r0 roJoBa OBlna ITOKPLBITA XOJIOOHBIM IIOTOM. TomnbKO CIIyCTsA MHOT'O
BPEMEHMU OH IIOYYBCTBOBAJI TAXKECTD Ha IIJIe4aX, U3[aaB CBUCT.



- Vcmex!

Himest 100 000 kpenuToB, OH MOXKET MOUTH Ha «[IOAMOIBHEIN PEIHOK IIPU3PAK0OB», YTOO! KYIIUTh
HeJlerajbHO pou3BefeHHble «[lofgenbHble YKPEIUIAIIINE IIpenapaThl», 4TO JaeT eMy IIaHC Ha
OTPOMHBIY IIPOIIEHT YBEIUYUTh KO9PPUIMeHT AKTyanu3auuu!

[TogmenbHBIE YKPEIJIAIOMKe IpefapaThl copepkaT 60/bIIoe KOTUYEeCTBO IPUMeCeH, 1 X
yrnoTpebiieHre BHI3BIBAET YPE3BHIUANHO CUIIbHEIE TOO0YHbIE 3G deKTH. ONHAKO OHU IyYIle 110
crouMocTH 1 goctaToyHocT. 100 000 KpeauToB ObLJI0 JOCTATOYHO, YTOOR! KYIIUTh TPEXMECSTYHBIN
3amac Jo3bl 1S MOTpebIeHus, YTO 1ajio eMy BO3MOXKXHOCTh 3aKaJIuTh CBOM JYXOBHEIM KOPEHD B
paMKax BpeMeHHOro nepuoga « CTODHEBHOTO CIIPUHTa» - YTOOBI IIOJTHOCTBHI0 BO3POOUTHCS !

- 4 X04y OCTYynUTh B «[I€BATH 3JIUTHBEIX YHUBEPCUTETOB». ITO MO €JUHCTBEHHLIN IIaHC. [laxe ecnu
Tl «BTopas boruus lIIKomb», y MEHS HET OPYroro BeiOopa, KpoMe Kak SPOCTHO 00MaHyTh Te0s C
TBOMMU [eHbraMu. MHe OelCTBUTENIbHO O4eHb XKaib! - JIu do cyHyn nponeccop «Vast Tomb-7» B
IIKOJIbHYIO CyMKY. OH HEMHOTO IIOTEP CBOM OMYXIIINE U HOIIKe BUCKU. [Tpo6iecK yIbIOKY MOSIBUIICS
Ha ero JIulle, KOrfa OH BBILIEN U3 KOMHATEHL C XJIaMOM.

(ITpumeuanue TL: 4 nepesena tunsl L1 Kak «JlaMIoBeIA» U «HUATIOBEINA», IOTOMY YTO S CUUTAI0, UTO
OHUY aHAJIOTUYHBI Halllel TEXHOJIOTUY 3JIEKTPOHHBIX JIaMII ¥ TBEPOOTENIbHBIX TPAH3UCTOPOB.
pelIuia UCIoIb30BaTh «YUII» BMECTO «IIJIACTUHBI», TOTOMY 4TO «MacTep-uui» ObLI 3asBJIEH B I'JIaBe
3, TIe TO[ MJIaCTUHAMM II0fIpa3yMeBaeTCs B OOJbllel CTelIeHN KPEMHUEBAS IIJTaCTHHA, Ha KOTOPOH
IIOCPEICTBOM TUTOTpPaduu CO3Mal0TCsA MHTETrPabHEIE CXEMBHI.)
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