Yy IKyH TOJIBKO YTO IOCTYIIHII Ha ciyk0y B OT/es ClienraNbHLIX OIePaIldil, KOT{a ero OTIPaBUIH
Ha Muccuio Ha [Tnanety YeTripe. OH Bce ele HaXOMUIICS B COCTOSTHUHU IOTYTIOHUMAHHUS
OTHOCHTEIbHO OTHesa CIennuanbHEIX Oepalui.

[TonHOCTRIO coOpaHHas 6a30Bast BEPCHS TPOU3BOACTBEHHOM MaIIMHEI BHTJIAAeNa Kak 00bias neyb
OT TI0J1a [0 MOTOJIKa, C KOHCOJIbIO IT0 60KaM U 3D-le4aTHHIM YCTPOMCTBOM, BEICTYTAIOIINM B IIEHTPE.

3atem Uy [I:KyH U3BJIEK TePMOSIEPHBIN 9HEPreTUYeCKul 670K U CHOBa YCTaHOBUII eT0 B KaOuHe. B
nepeGopKU KaOKHEI TMJIOTa BCTPOEHH! ITPOBOAA, KOTOPEIE MOTYT NMUTATh 1I060€e YCTPOMCTBO 6e3
He0OXOOUMOCTH TSHYTb OTHe/IbHBIE THHUMU.

[Tocne akTHUBalUXK IPOU3BOCTBEHHON MAIIMHE Ha KOHCOJIb OBIIXA CIIPOEIMPOBaHEl BUPTYaJIbHbIE
37IeMEHTHl yIPaBIeHUS U OSABUIACh CTPOKA OACKAa3KU: "OTa MPOU3BOACTBEHHAS MalllMHA SBISAETCS
0a30B0i1 MOMEIbIO, 71T HOPMaIbHOI'0 UCIIONIb30BaHUS, [10KalyiCTa, CHayasa MOJK/II0YUTECh K YUITY
IIPUMUTUBHOTO areHTa".

JInap Cu coeMHMIIa CBOM YMII C MPOMU3BOACTBEHHON MAIIMHOM, ¥ KONHUS YePTexKa HElIPEPHIBHO
nepeniaBajiach B IPOU3BOACTBEHHYIO MallIHy. Yepe3 HeCKOJIbKO MIHOBEHHUI 1epefada Oblia
3aBepllIeHa, ¥ Ha IPOXU3BOACTBEHHOU MalllMHe ITOSBUJIACEH ellle OOHAa CTPOKa ITOACKA3KHU.

"Ba3oBas Bepcusi MHOTOQYHKIIMOHANBHOT0 BepcTaka V1.09 akTuBMpoBaHa, 6u0nMroTeKa yepTexei
3anonHeHa Ha 100%, pyHKIKS He3aBUCUMOTO IIPOEKTUPOBAHUS OTKpPHITa. [IpoABUHYyTas BEpCUS
3TOTO BepcTaka - Bepcusi V2.11, koTopasi TpeOyeT Yull areHTa YeTBEePTOro MopsigKa Ojisi obecredyeHus
OubMMOTEKN YepTexen."

JInup Cu HeOpeKHO OTKPhIIa TPeOOBaHUS K IIPOABUHYTOMY BEPCTAKy ¥ 3aKphija €To, eBa B3TJISHYB.
YcoBepieHCTBOBaHHAsI BEPCUS BepcTaka He TOJIbKO TpeGoBasia 00JIbIIOr0 KOIUYeCTBa PEJKUX
MaTepuasioB, HO ¥ pa3H000pa3HEIX BHICOKOTEXHOIOTUYHBIX KOMIIOHEHTOB, KOTOPHIE OBLIM IIPOCTO 3a
mpeneiaMu TOTO, YTO OHM MOTJIM IIPEJ0CTaBUTh ceryac.

Yy IKyH OTKPBIT OUGIM0OTEKY YepTekel BepcTaka U ORICTPO MTPOCMOTPE €e.

OCHOBHEIM OT/THYKMEeM 0a30BOr0 BepCTaka OT MOPTATHBHOIO MTPOM3BOICTBEHHOTO CTaHKa OblyTa
BO3MOKHOCTh CO3aHus 00jiee KPYITHOTO ¥ CJI0KHOT'0 000PyOOBaHuUsI, BO3MOXKHOCTb PabOTHI C
PeIKMMH MaTepHuajlaMH, a TaKxXKe ropasmo 0ojee BHICOKas CKOPOCTh MPOU3BOACTBA. UTO KacaeTcs
IIPOM3BOACTBA CAMBIX IIPOCTHIX JIeTajiel, TO CKOPOCTh MOXKET JOCTHUTaTh 00jIee YeM B JeCSATh pas
Oorblie, 94eM Y TOPTATUBHEIX IIPOU3BOACTBEHHEIX MaIIUH.

[TpocmoTpeB Bce uepTexy, Uy [IKyH ompenenu NpUOPUTETHEE 00BEKTH [JIl CTPOUTENIbCTBA:
MallliHa [IJI1 TECTUPOBAHUS OpPraHUYeCKUX BellleCTB, MalllMHa MAJI Pa3[esIeHusl U OUUCTKHU
OpraHWYeCKUX BeILeCTB U MalllHa 71 pabuHUPOoBaHUS 6a30B0i BEPCUH.

MarmiHa [Jis TeCTHPOBaHUS OPraHMYeCKUX BEIlIeCTB BHITTIAAeNa KakK IapoBapKa ¢ QyHKIuen
TIOMOTPEBA, TOJIBKO OHA Oblyla Ha OOWH pa3Mep 0oblle, ueM 00bYHast mapoBapka. Uy [IKyH COOPYOUIT



IIePEeBSTHHBIM BEPCTaK 3a IpefeiaMyi KaOUHBEl ¥ YCTAaHOBUI Ha HEM IETEKTOP OPraHUYeCKUX BEILIECTB.
He 651710 HEOOXOOUMOCTH B TOM, YTOOH 3TO HEKPUTUYHOE 060pyIOBaHUE 3aHUMAJIO IIEHHOe
0e30macHOe MPOCTPAHCTBO B KaOWHE IUIOTA.

Kax TonbKO IeTEKTOP OPraHWYeCKUX BEIeCTB OB yCIEITHO akTuBUpoBaH, Yy [I:KyH OPOCHUII B HETO
KYCOK MsCa, OTPE3aHHEIN 0T 3Beps. 3aTeM JeTeKTOp IpoeuupyeT UHOAUKATOD BHIIOIHEHNS,
II0Ka3kIBas X0 TecCTa.

Korga Yy [XyH yBU[e, 4TO AJIS 3aBEPIIEHUs TeCTa IOTpPebyeTcs ellle ABafllaTh MUHYT, OH
mepecTas 3a60TUTLCS O eTEKTOPe U MPOMOIKUII CTPOUTH CeapaTop OPraHUuYeCKuX BeIleCTB.

CermapaTop 6l HAMHOTO G0JIbIlIEe EeTEKTOPA - OTPOMHBIM ITUIMHAP BHICOTOM ITOYTH [IBa MeTpa U
TOJILIMHOM O0Jiee MeTpa, ¥ er0 MOXKHO OBIJI0O pa3MECTUTh TOJILKO CHapyxku KabuHbl nunota. OH
BBITJISIOUT OOJBIIKMM, HO €T0 GYHKIMS OTHOCUTEJILHO ITPOCTa, ¥ OH HEe PAcXOOyeT OparoleHHbe
MaTepuasbl. B 00bIell CTeeH: OH CIIYKUT IePeqoBEIM 3B€HOM [JIsSi HEKOTOPOTI'0 COBPEMEHHOT O
o0opynoBaHus, a Tak¥XKe [JIs 3a1acoB MPOOBOIbCTBHUS.

B KOHIIe KOHIIOB, CermapaTop OPraHn4YeCcKoy MaTepuu OBl HEMaJIbIX pa3MepoB U TpeboBas 00JIbIIOTr0
KOJIMYECTBA LIBETHOTO MeTaJlyla, a IPH IMIPOU3BOJUTEIbHOCTH TOPTATUBHOTO paduHepa B HECKOIBKO
IeCsSTKOB KUJIOTPAMMOB B YaC €r0 CTPOUTEILCTBO MOTJIO 3aHSITh BCIO HOYb.

Yy [IkyH He MOT 6ECIIOKOUTHCS O TOM, YTOOH TPATUTh OOJIbIIeE, ¥ CPa3y IOMECTUJI OCTaBIIAECS
00JIOMKHY JeCaHTHOT0 KOopabiisd B MalllHy, KOTOpas 3aBepIlIuiia cenapaTop OpraHUuuyeCcKUX BeIleCTB.

K sTomy Bpemenu Jlunb Cu yKe Hape3aja IepeBO Ha KBafipaTHbIe KOJIbsI, 3aTEM IIpope3alia Kocoe
OTBEPCTHE IPUMEPHO B IeCATH MeTpax nepeq KaOMHOM, BCTABIIIA KOJIbSI, 3aTEM 3a0CTpsija APyrou
KOHeIl 1 oOMaThIBajla ero KyCKaMu cIijiaBa, PopMUpYsT TaKUM 00pa30M IepPEBIHHYIO KOJIBIIIKOBYIO
JIOBYIIIKY.

XoTs 3Bepu GU3NYECKU CUIIbHEI, IpeBECUHA, POOOM C UyKOH IIJIaHEeTH, He MeHee MOIIHAS, U eCJIH UX
Ha TOJTHOM CKOPOCTH CPEXYT IIUIIB], OHU MOJIy4YaT CEPbe3HBIE TPABMHL.

K Tomy BpeMmenu, Kak JIuHb C¥ pacCcTaBujIa X BCe, OH yKe BCIIOTEN OT ycTanocTtu. Ho, mo KpaiiHe#n
Mepe, ¢hpoHTanbHast 000poHa Oblyla ycuieHa: HECKOJIBKO IECSITKOB METPOB ()POHTA C OCHOBHEIMU
000POHUTENIEHEIMU COOPYKEHUSIMH.

Jlunp Cu BepHynach Ha 6a3y B KaOuHe, COIOMUHKA TOpYasa U3 ee IJeMa, ¥ OHa CheJiajnia HeCKOJIBKO
TJIOTKOB MUTATEIBHOTO PACTBOPA, OTAbIXast, Habmonast, Kak Yy [[KyH yCTaHABIUBAET OCTIENHUE
M30THYTHIE CTaJIbHEIE [IJITACTUHEL Ha CelapaTop OpPraHn4ecKod MacChL.

"TloueMy THI CTPOUIIb TU ABE BeLU?"

"Ha 9TOli Ij1aHeTe CIUILIKOM MHOTO XKU3HU, U HaM HYXKHO KaK MOXHO paHbllle Y3HaTh, C YeM MbI



CTONKHYNHUCh. K TOMy Ke, BULUTe 111, 9TO OOJIbIas 4aCTh MaTEpPHAioB, KOTOPHIE Y HAC €CTh 0T,
pykoi". Uy [IKyH yKa3as Ha Tpymsl (eiipu, KOTophle 66T Pa36pocaHEl IO 3eMJie, a TakXKe Ha J1ec
BOAJIEKE.

JIuep Cu noHsa, 3aTeM CKa3ana: "Ho y Hac 3aKOHUYMINCH TaTPOHHL".

"Y Hac Bce elle ecTb 3T0".

Ha nepconansHOM TepMmuHasne Uy [[KyHa oToOpazxascs yepTeX HEeCKOJIbKO pa3fyToyd BUHTOBKHU. ETo
mynu OblIM 60JIbIlle, YeM OOBIYHEIE YU, @ TATPOH OBINT HAIIOJTHEH 3eJIeHOM XKUAKOCTHIO.

"BuHTOBKa 13 6MOMACCHI, UCII0JIb3YIOIlasi OPraHUYeCKYI0 B3PEIBUATKY, BO BCEM OPYKUM HET
MeTasa".

"OTKyma Takas BUHTOBKa? [ToueMy ero HeT B Moel 6a3e maHHBIX?".

"OKCK/II03UBHO I YUIIOB ar€HTOB YEeTBEPTOI'0 YPOBHA".

Jluup Cu XpIOKHYJIa B 3HaK HEIOBOJILCTBA. HO ee CIIOKOMHOE JTUI0 BEIOABAIO UCTUHHOE HAaCTPOEHHE.

OHa nonyy4uia YepTeX ¥ Hayasla IPOBePSTh MOApPoOHbIe faHHbEe. BUHTOBKa BroMacck! Onina
YepTeKOoM, KOTOPHIM MOTJIM HCII0Ih30BaTh TOJIBKO areHTH 4-r0 YPOBHS, U faxe ecnu 4y [IxKyH
nepepas ero ey, JIuas Cu MOIJ1a TOJIBKO CMOTPETh Ha HEro, Ho He UCI0/1b30BaTh. KOHEYHO, ecu Ok
OHa XoTeJla cobpaTh ero U3 MOAPYYHEIX AeTajleld, OHa Okl TOXKe MOTJjia ero OCTPOuTh. IIpocTo
Ka4eCTBO U TOYHOCTb OPYXKUS, U3TOTOBJIEHHOTO TAKUM CII0COO0M, He MOTJIA OBITh FapaHTUPOBAHEL, U
€ro HeJlb3s OBLJI0 IPOXU3BOAUTE MACCOBO.

Korpga ObI7T IOCTPOEH CellapaTop OPraHUYEeCKUX BEIECTB, MTOSBUIUCH U PE3YIbTaThl TECTEPA
opraHnyeckux BemecTs. Uy [I2KyH IIOCMOTPEII Ha OTYET O TECTUPOBAHUY U CJIeTKa XUXUKHYJII, 3aTEM
nepenan ero JIuas Cu u ckasan: "[locmotpu”.

JIuep Cu BHUMATEIBHO IPOYUTAalIa er0 U CKaldasa: "3[ellHNe CyIleCTBa JeUCTBUTENIBHO OTINYaTCS
OT TeX, C KOTOPHIMU MBI CTaJIKMBAJIUCh B IPOLUIOM. C HaTSAKKOU MOXKHO CKa3aTh, YTO OHU XKHUBYT Ha
OCHOBe yIJIepofia, U y HUX HHTePeCHasl CTPYKTYypa Teja, C HeoOB'YHO HU3KUM CofepzKaHueM OelKa,
HO OOJIBIITM KOJIMYECTBOM BOJIOKHUCTOM MaTepuu. YTo 3TO Takoe?"

Yy [IKyH nopgo1ies, TOCMOTPEN Ha HUX U CKa3as: "HeraGapuTHEIE MOJIEKYJTBI HEU3BECTHOT'O
mercTBus. [leTEeKTOP OpraHu4YeCcKuX BeIIeCcTB He MOXKET HaWTH, YTO OHM [Ie/IaloT, MU Pa3obpaTh
COCTaB, ITIO3TOMY OHM IIOTIQMIAlOT B 3Ty CKOOKY. YTOOH BEISICHUTD 3TO, HAM MPUETCS IIOCTPOUTH Goee
COBEPIIEHHEIH fleTeKTOp. MoXKeT ObITh, YCTPOUTH LIeIyI0 OMOIOTHYeCKyIo 1abopaTopHuio”.

"KaxkeTcs, Thl 3HaeIlb Bce".



"Tak momy4usiocs, 4To g yXKe 3aHUMaJICA 3TUM paHblue". KoneyHo, Yy [[KyH He MOTr CKa3aTh, YTO OH
Obi11 6bIcTpee JIueb Cu B moucke 6a3bl JaHHBIX.

"WTak, 4TO MBI IIOJIy4YU/IN B pe3yjabTaTe 3TOr0 oTyera?"

Yy [IKyH IOOXBATHII TYIIY 3BEPSI ¥ B3IMaxHYJI HOXKOM, KaK BeTep, 0Tpe3asi 00JbIlne KYCKU Msca
Opocas UxX B cemapaTop OpPraHWYECKHX BEIeCTB, ITOCJIe YeT0 YCTAHOBHUII TapaMeTPhl ¥ aKTHBUPOBAIT
cemaparop.

Crenas 370, OH CKa3am: "Bo-lepBHX, y HAC €CTh YTO II0ECTh, [10 KpalHel Mepe, 0eI0K IONOIHAETC.
Bo-BTOpEIX, y HAC TeNephb eCTh KOMIIO3UTHEIM MaTepuan".

Yy JI>KyH Hanmui KPoBb (helipu B BEPO, a 3aTeM IIOMECTHJI eT0 B IeTEKTOP OPraHNYeCKUX BEIECTB.
Braromapst maHHBIM, TIOJYYE€HHBIM OT IeTEKTOPa OPraHUYeCKUX BELIECTB, CemapaTop Mor paboTaTh
TOYHO.

"KoMII03uTHBIE MaTepruans?"

"9TO0 Te BOJIOKHUCTHIE BellleCTBa U OOJIbIIKE MOJIEKYIIbI, KOTOPEE UMEIOT HeolpeeleHHoe
npruMeHeHre. CMelllay UX BMeCTe, U IOJIYYUTCS KOMIIO3UTHEIA MaTepuan".

Jluas Cu Oblla B 3aMelIaTeIbCTBE, IIOJIHOCTHIO 03aiadeHHas onepanuen Uy [IxxyHa. Bruonorus takxe
He Obllla ee CUJIbHOM CTOPOHOM.

Yepe3 HECKOJIBKO MIHOBEHUH CermapaTop OPraHuYeCKuX BEeIIecTB 3aKOHYHUII CBOIO PaboTy, ¥ OHU
BIBOEM IIOJTy4MIM HEOOJIBIION KYCOK OeJika, a TaKxKe 60JIbIlIoe BePO CEPOro MaTepuaa, I0OX0XKero
Ha CyCIIeH3uI0. B IpOIIeHTHOM COOTHOIIEHUH Ha [0JIi0 6enka mpuxogutcs meHee 10%.

ToHKOe yTaMs BEIPBAJIOCh U3 KOHUYMKOB nasnbieB Uy [IXKyHa, mogKapuiao OesoK 1 OH Iepegas ero
JIunw Cu, cka3as: "Yxkun".

http://tl.rulate.ru/book/50328/2309423



