Tom 2 I'masa 399 (1470) - Maccus nneuu

My IO nocMmotpen Ha YKao u ycMexHyJcsa: «Mnaflinii, Cpeay JIoger, KOTOPhIe IPULIINA CO MHOH,
IIOBOJILHO MHOT'O MacTepoB apTedakToB. Tak 4To Tebe clefyeT HayuuTh UX CO37aBaTh KOMUU
CIOMaHHBIX HUTJI 3MEU».

K stomy Bpemst Koar Mso u Croi By3yHb yxKe yiiy, I03TOMY B Ielnepe cunenu Tojbko My 1O, Tan
LI3e, Tar Banb u Yxkao.

I'maBa kyaHa Byna, B CBOIO ouepenp, Clierka yiaebHyIcs u ckasan: «bpat My, 6yopTe YBEepEHH, g He
co0upaloch HUUETo CKPhIBATh».

Ycneias 370, My IO ¢ ymoBrneTBopeHuEeM KUBHYJI, a IOTOM YIBIOHYICS: «IKa0, MOXKeMIb OBITh
YBEPEH, YTO BCE TBOU 3aCNIyTH OYAYT OLEHEHHI 110 TOCTOUHCTBY».

Tem He MeHee, TTpexpe yeM YKao ycresn 4To-mubo oTBeTuTh, TaH 1I3e cnerka ynbOHYyICS U
pacckazan My FO 00 uCTUHHBIX CTIOCOOHOCTSIX T'1aBHl KilaHa bymga. Korpa HOBEHIM nupmep CUl MUpa
CoKpOBHUII yCIIBIIIAN O HUAX, TO CHAaYaja 03afaueHHO 3aMep, HO IIOTOM JIeMCTBUTEIHHO 06paioBasics.
OpHako He MOT He CIpPOCUTh: «Mmapmui YkKao, BCe 9TO mpaBAa?»

['maBa knaHa Byga B CBOIO 04epenb PELIUTEIbHEIM T'0JIOCOM OTBETHU: «[la, 3TO IIpaBpa».

YcneimaB ato, My 1O 3acmesincs u ckasai: «X0polIo, 3TO NeUCTBUTEIPHO 0YEHb XOPOLIO. JTH
WOVOTHL U3 MUpa ['UranToB mpomMopraiu caMoe HacCTosllee COKPOBUIIE U JeUCTBUTEIbHO
3aC/IyKUBalT CMEPTHU!»

[Tocne sTux cnoB YKao yCMeXHYJICS, HO TaK HAYEro U He cKa3a. YTo ke Kacaetrca My O, To oH
npousHec: «4xkao, moimeM. 4 oTBexqy TeOs K HAILIUM MacTepaM, ¥ Thl HEMe[JIeHHO Mepenalrb UM
METOABI U3r0TOBIEHUS Konuy CIIOMaHHOM UTJIBI 3MeH. [1ocie 3TOro Bl JOJIXKHEL Cpa3y Xe
IPUCTYIIUTH K IIPOU3BOMICTBY OPYKHUS, YTOOB K Hadasy HOBOM aTakKu ['MTaHTOB B HAIlEM
pacropsixkeHun oka3anoch 0komo 100 Takux apTedaKkToB».

Ycneimas mogo6Hoe, YKao He MOT He 3aKpu4aTh: «CTo uri? Bcero 3a HECKONTBKO JHEH?»

My IO xe mocMOoTpesn Ha r'1aBy KilaHa byma u ckasan: «EcTecTBeHHO, TOf00HOe KOIMYEeCTBO JIUIITh
IIPUOPUTETHAS 11eJIb, a TaK BBl AOJIXKHEL CHIeJIaTh CTOJIBKO, CKOIBKO ycreeTe. Pa3dymeeTcs, 4TO BaM
IIPeloCTaBAT Bce HEOOXOOUMEIE MaTepPUaIbI».

[Tocrne atux cmoB Yxkao o3afgaueHHO mocMoTpen Ha My HO: «Bomnbio# 6pat, HO YTO BE COOMpAETECh
fenaTth C TAaKUM OONIBIINM KOJIMUYEeCTBOM Komui CIOMaHHBIX UTJ 3Meun? [la, UX MOIb MOXKET OBITh
IOBOJILHO OTPOMHOY IIPY KOJIJIEKTUBHOM KCII0JIb30BaHUM, HO IIPU MHOWBUAYAIbHOM UCIIOJIb30BaHUU
OHa OTHOCUTEJILHO CKPpOMHasi. bomee TOro, 3To opyxKue He TakK YK 3)PEKTUBHO TPOTUB I'TIaBHBIX
3alIUTHBIX MaCCUBOB».



Ycnrimas nmopo6Hoe, My FO ropeko ynuiOHyCS: «Bce 9T0 yncTas npaspa. Ho Th HOBUYOK Ha I0JIe
6051 BaHbI[3€, ¥ TTO3TOMY HE 3HaEellb MHOTHX Bellei. MBI IOBOJIbHO YaCTO 3aKaHYMBAJIU HaIIX OUTBHL
C MUPOM ['MTaHTOB B HUYBI0, TAK KaK HAIIIW Bparu B CaMblii KDUTUUYECKUY MOMEHT UCII0JIb30Bajld
CBOM OTPOMHEIE apTe(daKTH U HAHOCUJIU COKPYIIUTEIbHEIN yaap».

[Tocne atux cnoB YKao cpa3y ke MOHSI xof Mbiciieit My FO. [ToaToMy OH TOCMOTpET Ha HETO U
crpocuit: «Bel UMeeTe B BUAY, YTO XOTHUTE IIPOTUBOMOCTABUTH MOIIh MTJI PEIAOIei aTake OrPOMHBIX
aptedakToB?»

My IO kuBHyn u 0TBeTUN: «Jla, [MraHTH IOCTOSTHHO IT00€XKAal0T HAC 9TUM OpyXkKueM. [103ToOMy M
XOTUM €r0 YHUUTOXKUTH. UTO 3Ke KacaeTCs UTJI, TO OHM Majio 3QGEKTUBHE ITPOTUB HEOOIBIINX U
JIOBKHUX IIeJie, HO BIIOJIHE CIIOCOOHBI HAHECTH 3HAYUTEIbHBIM YPOH KPYITHEIM 00BEKTaM C XOpOIIeH
3aIllUTOH, BeOb TaK?»

[Tocne aTux cmoB YkKao He MOT He KUBHYTH, Tak Kak My 10 0vin abcomoTHO npaB. Ero Konun
CrnomMaHHOM UTJIEl 3MEHU M3-3a CPABHUTENILHO HEOOJIBIION TIIOIaAX MOpaXKeH s He MOTJIH
3(pheKTHBHO UCIOTH30BATLCS MPOTUB XKUBOM CUJILL. TakK [axKe MOCie MolamaHus B popMaliuio u3
10.000 comnpmaT OHU HaHECYT He TaKoW yxkK 6ombInol ypoH. C mpyro# cTopoHEl, 6marogaps 601bI1I0MYy
IpoHuKaloieMy 3pPeKTy, 3T0 opyxue OBII0 ClIoCOOHO HAHECTH BechMa yzKacaloluil YpoH
pasnuyYHbBIM O0IBIIMM MeXaHu3MaM U apTedakTaM.

Bonee toro, komuu CIoMaHHOM MIJIE 3MeH 00J1alald CPaBHUTEIEHO HeOOIbINOM CTOMMOCTEIO. [1a,
IIPY WX CO3[IaHUM MCII0Ib30BAIMCEH XOPOIe MaTepHalbl, HO IMOCJIeMHNEe He OTHOCUIIMCH K KaTeTOPUH
PEeIKUX U TPYOHOAOCTYIHBIX. [109TOMY 0OJIBIIION MUP MOT II03BOJIUTL cebe UCIOTb30BaTh UX B
OTPOMHBIX KOTMYECTBaX.

Ecnu roBopuTh 3eMHEIMU aHAJIOTaMH, TO Konuu CJIOMaHHBIX UTJI 3MeH - 3TO YTO-TO Bpoae 0a3yk. OHu
3¢ eKTUBHEI TPOTUB TAHKOB MU YKPEIJIEHUM, HO MPaKTU4eCKH OeCII0Ne3Hbl IPOTUB MTEXO0THI.

Toxe camMoe MOXKHO CKa3aTb ¥ 0 CTOMMOCTH. Tak 6a3yKa CTOUT HECPABHUMO MEHbIIIE, YeM CaMBIi
IeleBhl TaHK. [T09TOMY OJ00HOE OPY2KUEe U BHITOJHO UCIIOIh30BaTh NPOTUB OPOHETEXHUKM.

My FO mocmoTpen Ha UKao IPOH3UTENIBHEIM B3TJIIAOM U TTIYOOKKUM T'0JIOCOM CKa3all:
«[IpoTtuBOCTOSTHUE MEXKAY MUPOM COKPOBUI ¥ MUPOM ['MTAHTOB AJIUTCS CIIMLIKOM [IONITO, U, IIOX0XKE,
TIPUILIO BPEMS TIOJIOKUTH 3TOMY KOHEI».

Yzkao0 He cTas 00JIbllle HY O YEM CIIpalllvBaTh Uiy nepebuBath My FO. OH mpeKkpacHoO 3Hall,
HACKOJIbKO 9KCIePTH Mupa COKPOBUIL HeHaBUAeIU [ UTAHTOB, ¥ MO3TOMY B TaKHe MOMEHTHI UX
Jydliiie He TPOraTh.

Yepes HekoTopoe BpeMsa My [0, HakOHeL, YCIIOKOUJICS, a 3aTeM OHU BMeCTe ¢ UKao OTIPaBUJIUCH B
caMblit OOJIBIION U3 MENIePHEIX TOMOB. IMEeHHO TaM uX XOald MacTepa apTedakToB. TeM He MeHee, B
3TOM JOMe HUKTO U3 HUX HE KWJI, OH OblI mpurotosiieH Cioit By3yHeM [ UCIIOIb30BaHUS B
Ka4yeCTBe MaCTEPCKOM.



Bce gemno B TOM, 4TO 0OBIYHO MacCTepa apTe(baKTOB IIPHUBLIKIIA pa60TaTb B THUIIMHE U CIIOKONCTBUH.
Benw ogHa Maneuias omunbKa MOXKeT YHUUYTOXKHUTE HEBEPOATHO JIOpOl"OCTOHH.IPIfI apTe(baKT.

Ho nopoit mogo6HOoe mpocTo HEBO3MOXKHO. Hampumep, pu co3manuy CIIOMaHHON WUTIIH 3MEH. ITOT
THUII Maru4eCcKoro MHCTPYMEHTa CJIMIIKOM OOJIBIION, U eC/ii ero OyHeT co3maBaTh BCET0 ONUH
YyeJIoBEK, TO Ha BCe IIPO BCe Y HETO MOXKET YUTH TPH Mecsla. bonee Toro, He (akT, 4TO eMy yHacTcs
mOOUTHCS yCIexa.

CrnepmoBaTenbHO, MeXy MacTepaMy CyLIeCTBOBAJIO ONpefie/IeHHOe B3aUMONIEHCTBHE U Pa3[elieHne
o0s3aHHOCTEH. TakuM 00pa3oM Bce MEeTOAb paboTE MOKHO OBbIJIO Pa3feuTh Ha TPU THUIIA.

[TepBeiit - MUHOUBUAYanbHb. YenoBek paboTasn 6e3 UCII0Ib30BaHUS TOMOTHUTEILHEIX UHCTPYMEHTOB,
II0JIarasiCh JIUIIL Ha CBOM CHUJIBL. ECTECTBEHHO, UTO B 3TOM CJIydae BCe IIJI0 09eHb Joaro. [Tlosatomy
TAKUM CIT0COO0M CO37aBali TOJIKO CaMble IIPOCTEIE apTedaKTHL.

BTopoii - Mcnionb30BaTh mmeys [Jisd mepepad0TKu MaTepuasoB. [1eyb - 3T0 0COOBIN MarudyecKui
MHCTPYMEHT, YTO UCIIOJIb3YETCs TOIBKO IIPU CO3[aHUU apTehakKTOB U KOHTPOJIUPYETCS BOJIEN
MacTepa. A BOT 3Heprus AJis ee paboTH 00ecliednBaeTCsS MarnieCKUMH KpucTasaaMu. Takum
o0pa3oM, MacTepy HyKHO JIUIIb KOHTPOJIUPOBATh CUIY IJlaMeHu. [Ipy IIOMOIIH IOCTIeIHEr0 MOXKHO
KaK IepeIIaBsTh MaTepHuakbl, Tak ¥ OUYMINATh UX. bojiee TOro, UM ke Bbl Oy[IeTe BBIZKUTATh
Marm4yeckue MaCCUBHL Ha apTedakTax.

TeM He MeHee, TOTOOHEIN CTIOCO0 MOAXOOUT JIUIIE 71 CO3TAHUS CPENHUX U MaJIbIX Marun4ecKux
MHCTPYMEHTOB. A BOT CO3[aTh HEYTO GOJIBIIIOE B He CMOXKeTe. TakK Kak, BO-IePBLIX, IeYb He 0UeHb
GorbImasi, a BO-BTOPHIX, CO3[aTh 60bION apTedakT 6€3 COTPYIHNYIECTBA HECKOIBKIX MacTepOB
TIOITPOCTY HEBO3MOZKHO.

Ho ecnu HECKONIBKO MaCTeEPOB pa60Ta10 BMeECTe, TO UM HET CMEICJIa MCIIOJIb30BaAThk I1€4Yhb, OHU
IMoJIaral0TCAd Ha I'OPH. Ecmu xe TOBOPHUTH 00 OTIMYHUSIX, TO IIeYb, 110 CyTH, 3TO KOTeEIJI. OH MOZKeT OBITh
KaK MaJIEHbBKUM, PAa3MEPOM C JIaAOHb, TaK U OO0JIBIITIM OOCTHUTasi TPeX METPOB B TUaMeETPeE.

C mpyroi CTOPOHBHI, TOPH - 3TO Marudeckas opMmanusi, 1 OHa MOXKeT 3aHHMaTh IIJIO[agb B HECKOIBKO
KBaJPATHHIX METPOB, YTO BIIOJIHE HOPMAJIBHO.

BoT TOMBKO, UTO OesaTh, €CJIHU Balll TOPH AECSITh METPOB, @ BaM He0OX0OUMO M3TOTOBUTE CIIOMaHHYIO
UTJly 3MEH, OJINHa KOTOPOU IIPEBhIIIaeT COTHIO METPOB?

3mech CTOUT YIIOMSIHYTh ellle OOHY 0COOEHHOCTh TOPHOB, @ UMEHHO BHYTPeHHee IIpoCTpaHcTBa. YTo
JKe B HEM TaKOro 0co0eHHOro? Bce feno B TOM, 4YTO OHO TaKoe XKe, Kak Ha [1nyToHe. MHBIMU
CIIOBaM¥, BHYTPEHHSSI YaCTh TOPHOB MOTJIa 3HAUYUTEJIFHO IIPEBHIIIATh UX O0IIYI0 IIomanb. UMeHHO
Grarogapst 3TOMy MacTepa MOTJIM CO3/IaBaTh GOJIbIIIME MAarkuyeCKre HHCTPYMEHTHL.

TeMm He MeHee, y TOPHOB UMEJIMCh U CBOM TIpefiesibl. Tak caMbIM OOJIBIIKMM, YTO Bbl MOTJIU BEITALIUTH
U3 HUX, SIBJISANIach JIogKa JInHbIoHb. ECNK 3Ke BaM HYKHO CHeNlaTh 4TO-TO 60jiee KPYyIHOe, K IIPUMeDY,



Takoe, Kak KopaOnb Bemukux [IyXoB, TO y BAC HUYETO He MOIYYUTCSA. TakuM 06pa3oM, YTOOH!
TIOJTyYUTh IOJO0HEIE MarnuyeCKrue WHCTPYMEHTHI, MX MIPUXOAKUIIOCh CO3[IaBaTh 110 YACTSIM, a 3aTeM
cobupaTh BMECTE.

Bupouewm, s co3ganusi CioMaHHON UTIE 3Men MUPY COKPOBUIL XBaTUT U CaMBIX OOBIYHEIX TOPHOB.
CTpyKTypa IOCNIefHUX IPeACcTaBisiaa co00i MarndecKui Kpyr ¢ BOCEMbIO TOUKaMH, Ha KOTOPBIX
IIOJIKEH CTOSITh YesioBeK. KaxXnblil 13 HUX OTBedasl 3a OnpeneseHHble onepanuu. [JobaBneHne
MaTepuasnoB, KOHTPOIb IIJIaMeHHU, 3aKajlkKa, BEKUTaHUe MacCUBOB, (hopMupoBaHUEe (OPMEL U T.[.

Ha stort pa3 ¢ My O npuno 6onee 160 mactepos apTedakToB, ¥ OHU IPUHECIIH C COO0M OEeCITh
TOpHOB. KHBIMM CJIOBAMH, BCE, YTOOBI ITPOM3BOACTBO KOMHH CIIOMaHHOM UTJIH 3MEHU He
IIpeKpallagoch HA Ha MUHYTY.

EcTecTBeHHO, 4YTOOH pPa3MeCTUTh NEeCITh TOPHOB, BaM IOTpeOdyeTcs HOBOJILHO MHOTO MecTa. bosee
TOTO0, TaKXKe HeoOXOAUMO CO3/aTh U CKIaf [AJiT XpaHeHUs PeCypCoB U FOTOBHIX apTedakTos. [ToaToMy
Cy#t By3ynb oTHan B pacrnopsikeHnue cusl Mupa COKpOBHUII caMbIi 60bioi cKitapn [Tammycos.

Kak tonbpko Yxkao Xaut mpu0sin ciofa ¢ My IO, To oka3acs olienoMiieH OTKPHIBIIENUCS TTepel HUM
KapTUHOM. JIeCcSITOK OrPOMHBIX MeTaJITMUYEeCKUX apTedhaKTOB 3aHUMAJT IJIOMIAgb B JECATKHI
KBaJIpaTHHIX METPOB. T MaruyecKrue MHCTPYMEHTH [laXKe Ha IEePBHIY B3TJISA Ka3aluCh OUYeHb
CJIOKHBIMH, a TakKXkKe BeChMa TaWHCTBEHHLIMU.

3a KaxX[Obli 13 TOPHOB OTBeYau o 16 uemoBek. Certyac OHU OBINIM MTOJTHOCTHIO TOTOBEL, ¥ 8 M3 HUX
CTOSIJIM Ha CIeIMalIbHBIX IIaT(GopMax.

TeM He MeHee, Korfa 3TU Joau yeugenu My FO, To ITOKJIOHUIUCH €My U CKa3aiu: «MEl pafbl BUAETH
CTapIIero».

My IO maxHyJ pyKo# U, TOBEPHYBIINCH K T'llaBe KiaHa byaa, cka3an: «Mnapmuii YxKao, pacCKaxu
UM 0 MEeTO[aX CO37aHus Komui CI0MaHHBIX UTTI, @ TaKXkKe HallpaBb UX [EHCTBUS BO BpeMs PaOOTHI.
ThI CMOZKEITh CIIEIUTH 3a BCEMU IIpolieccaMu epepaboTKM, OCTaBasiCh CHAPYKU TOPHa».

EcTecTBeHHO, 4TO moCe TOTO, KaK YKao yBUAEI 3auHTepecoBaHHOCTh TaH LI3e B ero CioMaHHBIX
UrjIaxX 3MeH, OH ITpHKa3aa YHUBEPCAIbHOMY aHAIM3aTOPy pa3pabdoTaTh METOMB UX CO3TAHUS C
KCII0/Ib30BaHUEM CTaHOapPTHEIX UHCTPYMEHTOB. [I09TOMY celiyac B pacnopsKeHuu UKao UMeJNUCh
OIPOOHbIE UHCTPYKILIKH.

TeM He MeHee, celyac I1aBa KiaHa byga, ycmbimas cioBa My FO, TOpbKO yIBIOHYTECS: «Bonbiinoin
Opart, Bce 9TU JIIOIU MacTepa CBOETO [iefla U Kyfa JIydllle MeHs pa30upaloTcs B CO3aHUN
apredakxToB. [Io3TOMYy 51 He CMOTY YIPaBJIITh UMH, TeM 60Jiee MOU METOMHI IOBOJIbHO OCOOEHHEIE.
TeM He MeHee, 5 3amuca BCIO IIOCIe0BAaTEIbHOCTE IIPOIIECCOB CO3aHus Opyxkud. [JyMalo, 4To
CTOJIb OTIBITHBEIE MacTepa, JIUIIb B3TJITHYB HAa MOU 3allUCH, CaMU CYMEIOT ITOHATh, KaK UM JIydllle
IPUCTYIIUTD K U3TOTOBIEHUIO 3TUX Maru4ecKux apTedakToB».



Ycnrimas, 9To cka3an Yxkao, My HO kuBHy’. YecTHO roBOps, paHbIIle €ro BeChbMa YOUBIISAI TOT (HakKT,
YTO I'JIaBa KJaHa byfa cyMesn B ODMHOUYKY CO3[aTh He4YTO MolnHoe. OQHAKO Telepsb OH 3HaJl, YTO TOT
UCII0JIb30BaJI CBOM KOJIJOBCKUE TEXHUKY, a He CTAaHIapTHLIE METOIHI.

EctecTtBenHO, uTo My FO He MOr He BOJTHOBATHCS, YTO IJlaBa KiaHa bynoa He 3HAET, Kak eMy yaaeTcs
co3gaBaTh CrroMaHHEBIE UTIIH 3Meu. Ho, ycrbiias, yTo YKao Bce-TaKu CyMes 3alucaTh BCe
He00XOUMble JeUCTBUS, OH CMOT B3[OXHYTh C 00JIETYeHUEM.

Tak uto My IO MaxHyN pyKoOH, a r'jaBa KjlaHa byfa mocTan HeppuTOBYyIo TaONMMYKY U Ilepefaln ee
mupepy cun Mupa Cokposulll: «Bbosbiioi 6paT, BOT BCe METOALL, HEOOXOOUMEIE [JI CO3NaHUs
apTedakToB».
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