['pynna mpuiiia B MaCTEPCKYI0. BOMBIIMHCTBO METAITUYECKUX MEXaHUYECKUX NHCTPYMEHTOB OBIITH
HAKPBITH MaCJISTHOM TKaHBIO, KOTOpPas Oblyla M30JIMPOBaHa OT BO3ayXa. JIUIIh HECKOJILKO
HE3aBHUCHUMHBIX UHCTPYMEHTOB, UCIIO/Ib3YEMBIX B KQUeCTBE TECTOBHIX 00Pa3110B, ObIIM BHICTABIIEHE 0€3
BCSIKOT'0 TIPUKPHITUS, IJ1s1 OYpYHIyKa U HaMepeHHoro oT6opa. Poy3 rapanTupyert, JlecTep IpoBepsierT,
¥ MOKHO TIOJTHOCTBIO IOBEPSITH O0jIee yeM AI0KKuHe MaroB YepHoit P03kl B TpoBeieHUM HE3aBUCUMBIX
HCCJIeTOBAHUMH.

Ins mara YepHo# Po3bl, KOTOPHIM BCTyIA B KOHTAKT C 9TUMU KOH(DUOEHIINATEHEIMU
WHCTPYMEHTaMHM, 3TO OBIJI0O PABHOCUIBHO TOMY, YTOOBI ITOJTHOCTHIO OTAENUTLCS OT AKafieMUy MaroB
YepHoit Po3Hl, TOTHOCTHIO UHTETPUPOBAThCS B HedpuToBEit BOPOTHUK U CTATh MOTYIIECTBEHHBIM
Marom, mopaepKuBaeMbeM M3yMpynHbEIM BOpOTHUKOM.

KM3-3a TecHoro corpynandecTtBa Mexny HedputosbiM BopoTHukom u Opranu3sanues YepHoi Po3tl, ¢
obemanreM Po3bl, Maru, MOKUHYBIINE aKafieMHUIo, He 6€CIIOKOSITCS, YTO UX IIyTh Iporpecca 0ymet
3a0110KMpoBaH. [T0Ka OHU MIATSAT 3a JIOSJIBHOCTh ¥ CBOGOIY, OHM MOTYT IOJIYYUTh IIPEUMYIIeCcTBa
o0eux cTopoH. [louemy OBl He cHeNaTh 3TO?

Bonee Toro, moau, KOTOPEIE IPUXOMASAT CIOfla, He Mo0sAT OeraTh IO yIUIlaM, a MPeaIoYUuTaoT
3aHUMAThCS UCCIENOBAHUSIMHU U 3HAHUSIMU. ECTECTBEHHO, OHM He OYOyT HapyIlaTh OrPaHUYEHUS
W3ympynHo# TeppuTopuu. ITo cpaBHEHHUIO ¢ TTog3eMenTbeM beccMepTHOM KPETOCTH, MTO3eMelThe
CepebpsHBIX TOP HUYEM He OTIUYaeTCs.

4 mymar, 4To 3T0 OymeT HEeKuit Mar YepHOU PO3Hl, 00BSICHSAIOUINN eMy UCIIOIb30BaHUE HHCTPYMEHTA,
HO KOT[Ia OH IeHMCTBUTEJILHO IIOHOLIEeNT K IIEPBOMY OPEBHEMY UHCTPYMEHTY, JlecTep yBumen
HECKphIBaeMOe yBaxKeHHe Mara K OypyHOYKY.

YT00H! Y6GJII/ITI: TPVYIIIIY BEICOKOMEPHBIX MdIl'OB, 3Tad MBIIIL, II0OX0XKE, HE TO YTOOBI MHOT'O TOBOPHIIQ, HO
Y Hee BCe XK€ eCThb IB€ KUCTH.

"Karmens, cnacu6o 3a Bairy Jo6poTy u 110008k, TOTHa S 00BSCHIO HHCTPYMEHTEI PeJIMKBUM JIOPAY
Jlectepy".

CnoK¥B PYKH 3a CIIMHOU, OYPYHIOYK-KPBICa Hayas KadaTh TOJIOBOM, HO Y HEro NeWCTBUTENbHO Oblsia
MaHepa BeJIMKOT0 Y4eHOTO.

B MacTepckoy penuKBUii TIEpPBOHAYAIBHEINA BlIageliel] OCTaBUI B 00116l CII0KHOCTHA YETHIPE
MHCTPYMEHTa ¥ OpPEeBHUE MalllMHBI, Ha3BaHHBIE IT0-MOEMY, & UMEHHO: [PyHHEBIN TpaHCPOpMaTOp],
[Mexanuuyeckad neus], [Maruueckas anxuMmudeckas nmatdopmal u [BoeHHOe MexaHUYECKOE
IIPOM3BOACTBEHHOE YCTPOKCTBO],

Cpenu HUX BCe ellle eCTh TPU MOJHLIX PyHHBIX TpaHcopMaTopa, 0eBSTh TOBPEXKIEHHEIX U HE
MMeIOIIX He00X0IMMbIX MaTepHasoB i 00CTyKMUBaHUS.

HM3-3a KeCcToKOoro obpalneHnusi HEKOTOPHIX UOUOTOB M KPBIC, MEXaHWYeCKas IIeYb BCe eIre MOXKeT OBITh
MCII0/Ih30BaHa MIJIs1 YETHIPEX, €CJIU ee OTPEMOHTHUPOBATh, @ OCTAIbHBIE MISITh HEe OTINYAIOTCS OT YTHUIIS.
OpHa unu nse,

OcTtanocs gBe nnaTHOPMEL AJIsT Marn4eCKoU anXuMUH, U OBe U3 HUX IIOBPEXIEeHHl. f He MOry
CKa3aTh, U3 KaKOT0 MaTepHajia ¥ KaKOi MeXaHU4YeCKOU CTPYKTYPHI CIeliaibHOe YCTPOKUCTBO
Marv4ecKoy aJXUMU4YeCcKOH IIaT(GOpPMEl, TI03TOMY HET HUKAKOW HafleXK Okl Ha ee PeMOHT, eC/IH
TOJIBKO 51 He Hally YepTeXU KOHCTPYKIMY alIXUMUYECKOH I1aThOpMEL U He Oymy



CIIEINaJIN3UPOBATHECSA Ha HepepaGOTKe CIieqMaJIbHBEIX MaTepHualioB.

Y10 KacaeTcs yCTPOUCTBA AJIs1 MPOU3BOACTBA BOEHHOM TEXHUKHU, TO UX BCETO [Ba, BCE OHU CIIUCAHHI, 1
HU OOHO M3 HUX He MOXKEeT OBITh UCII0IL30BaHO. [I0Ka y MeHs He Oy[eT HOCTaTOYHO BpeMeHH, YTOOH
JKEeCTOKO pa300paTh ¥ YHUUTOKUTh ONUH M3 HUX, U TIIATENILHO IOHATh MPUHIUI ero PaboThl, YTOOH!
OTPEMOHTHPOBATh IPYTOM, OH HUKOTTIa He Oy[eT UCIoIb30BaH. Ero HEIb3ss OTPEMOHTUPOBATh...
Hanee st 6yny o0OBSICHATH 9TO BiIafbIKe 110 O4epenu. "

JlecTep Hayal BOCXUIATHCS OONITIMBOM KPHICOH 1 GOJIbIle He HAa3hIBaJl €6 KPhICOU-KPOIIKOM.,

Ecnu GBI 9TH BeIIM [eHCTBUTEIHHO OBIIN UCCIEJOBAHbI C KCIIOJIb30BAHUEM MEIIIEH B KAYECTBe SIpa,
TO LIEHHOCTH MBIIIel Oblia O Hern3aMepuMa. Bo3mMoxkHOo, [[UecTy 0edCTBUTENbHO IIPHUIIIOCH BCIO
JKU3Hb IIPOCUAETH 0N 3eMJIeH, 3aluIas MbIIIeH.

Kaxpey ny4dini y4eHbl ¥ UCCIIef0BaTENb - 3TO CaMO€e LIEHHOe NOCTOSHUE LIUBUIN3aluY, IOTOMY
YTO MUJIJINOH YeJIOBEK He 00513aTeIbHO MOXKET CII0COOCTBOBATh IIPOr'PECCY YEJIOBEYECTBa, HO
JIY4ILIUY YYEHBIA MOXKET.

Ecnu nomy6oxKeCcTBeHHAs CUJla CECTEP-AHTEJI0B MOXKET 3allUTUTD KalIeUTOBHIN OIIEMHUK Ha CTO JIET,
TO MEIIIIb, CIIOCOOHAS MPOAHATU3UPOBATh TEXHOJIOTHIO PEIMKBUY, MOXKET COeJaTh XKaJeUTOBHIH
OLIEWHWK MOIITHOM CHUJIOH, CTOSIIIEH THICSYM JIET, II03BOJISAST OOLIYHBEIM JTIOASIM 00pecTu
HEOOBIKHOBEHHYIO CUITy ¥ KHU3Hb.

YJI06CTBO, 9TO TO, YTO CECTPBI-aHT'€JIbl HE MOTYT CO€/IaTh CBOMMH CHUJIaMHU.

Ecnu BBl CMOXKeTe CBsi3aTh U OOJIBIIYIO TOJ0BY XaMepAUHTepa, ABa JTYYIINX UCCIIefoBaTeNs OyayT
YUUTHCS BMECTE...

Bynet nu ewue ITnysu?

He 3Has, 4To B cepplle ['ocmofia OH cTal COKpPOBUILlEM, KOTopoe [IuasCcT OymeT 0XpaHsATh BCIO KU3Hb,
OYPYHIOVK BCe ellle MOTPyKeH B CBOM COOCTBEHHBIN MUD.

Yro KacaeTcs 6arogapHOCTH Briafiblku, TO YMHas MEBIIIb BCE €Ille MOXKET BOCIIPUHUMAThH €€, U He
MOXKeT He OhITh 00JIee BOOYIIIEBIIEHHOM.

"...JlaBaliTe CHayaJia IIOTOBOPUM O TpaHCPopMaTope 3HEPTUH PyH. ECiu BBl XOTUTE, YTOOH 3Ta LITYKa
paboTana, BaM HyXKHa T'JlaBHas MIPEOIIOCHIIKA, TO €CTh B SIipe KaOMHHI OJIKEH OBITh KaKOH-TO
HUCTOYHUK SHEPTUH, KOTOPBIA MOXKET CTaOUIbHO BRIPaOaThIBATh SHEPTHIO.

[To mepBOHAYANIBHOM 3aTyMKe CO3[aTesl YCTPOMCTBA, B KAYeCTBe UCTOUHUKA SHEPTHUU ITOH IITYKe
HYXKHBI 9HepPreTudeckrue KpucTasiasl. C SHepreTHYeCKUMU KPUCTAJJIaMH 3Ta IITYKa MOXKET
CIIOHTAHHO IOTJIOIIATh Markuyeckue 3JIEMEeHTHI, ColepKallrecs: B BO3AyXe, 3apsKaTh KPUCTAJIIB U
CTQHOBUTHCSI 9HEPTUEN UCTOYHUKA ITPe0o0pa30BaHusl,

2Kanp, 4TO g He MONIy4Yusl HUKaKo# nHbopMaIlmu 00 SHepreTUYeCKUX KPpUCTallaX, ¥, ECTECTBEHHO, S
He MOT'Y 3HaTh, KaK ClejlaTh SHepreTUYeCcKrue KPHUCTaIbl. OTO IIyNeHInii IIOCTYIIOK - TPOCTO
TIOOKITIOYUTE K HEMY KPUCTAJI. TO IIPUBEHET K TOMy, 4TO mpubop 6ymeT cmomaH. Jlyuine
HCIT0/Ih30BaTh MAaruyecKyi SHepPruio s npoBepku". CTabunbHEIE TapaMeTphl mpubopa, nepeaenaTh
Maru4ecKuil KOHTeHHep, KOTOPBIM MOXKHO MCIIOJIb30BaTh KaK UCTOYHUK SHEPTUH,

3aTeM - ero d)YHKLII/IH. ITocmne IMMOJIy4eHnd UCTOYHHUKaA SHEPIuH, IyTeM ):[J'II/ITeTIBHOfI TpaHC(lJOpMaLII/II/I,
9Ta BEIlb MO2KET HaBCerga IIPUKPEIINTDb Ol'[peJIeJ'IeHHbII;I Maru4ecKHu 37IEMEHT K OIpeneJIeHHOMY



BeleCTBY YCTaHOBJIEHHEIM crioco6oM. He 3Ha10, CMOKeIIb JIU THl 9TO IIOHSTE. ...

YecTHO TOBOPS, s He TOHUMal0, KaK 3TO UCIIOIb3yeTCs, HO eCliy 00BSICHATH CJI0OBAMH MAaCTEPOB,
IPUKPEIIeHe Marn4eCcKUX 9JIeMEHTOB K MaTEPHUH - 9T0 (PAaKTHUUYECKH 3aYapOBLIBAHLE
o0opynoBaHus. f He COBCEM IMOHMMAIO MPUHIUIE ¥ QYHKIIME MaT¥¥ ¥ 3a4apOBaHMS, II09TOMY He
00bsicHMIL. "

[[To mpaBAe roBops, B IOCTIefHEeEe BpeMs S UCII0Ib3yI0 Mimi 171 YTeHUS U YTEeHUS KHUT, YTOOBI
CIIeIUTh 32 0OHOBIEHUSIMY, IIEPEKITIOYATh HCTOUHUKY U YUTATh BCIYX MEJIOOUHN, KOTOPHIE MOXKHO
ncIosab30BaTh Ha Android u Apple. []

OcTaBUB IMOX0XKHUY Ha KAMEHb IIapPOBOM MHCTPYMEHT, BCe MOCIe0BaIX 3a OYPYHIYKOM KO BTOPOM
MeXaHUYeCKOM Me4H, KOTOpas HaXO[uIach HeJaieKo OT TPAAUIIMOHHON MeYr~WWWw.wuxiax.com~,
HO ObIy1a 60Jiee KPaCHBOM U MTPOJIBUHYTOIM.

"MexanuyecKkas leyb, 3Ta LITyKa HACTOJIBKO IIPOCTA, YTO [aXKe STU IJIyIIble MBI MOTYT ee
MCIO0JIb30BaTh". K coxkaneHuio, n3-3a TOTO, UTO TJIyIIble MBIIIK Hallalu CIUIIKOM OBICTPO U
0e32KaJloCTHO, OHU YHUYTOXKUIIH 1eTy10 ueTBepky! Kakas moreps!"

[Toxozxke, 3a0BIB 0 CBOel COOCTBEHHOM pace, MbllIb-0eika 0ecliepeMOHHO BhIpPyTajach U MPOAOJIKUIIA.

"CaMast coBepIlleHHass KOHCTPYKIIMS MeXaHUYeCKOW MeYy 3aK/I0daeTcs B TOM, 4To padorTa,
TpeObylolas COTPYIHUYECTBA MHOTHUX JIIO[ei, MOXKeT ObITh 3¢(GEKTUBHO BHIIOJHEHA OJHUM
YyeJiI0BeKOM 0j1arofiapsi CTPYKTYpe CUJIH Iepefaydn, KOTopasi MOCTaBIseTCs C IeYbIo.

[CenepupoBaTh BEICOKYIO TeMnepaTypy] [[InaButs pyay] [OToensats npumecu] [OTnuBath Gpopmy]
[HarpeBaTh MeTann] u gaxe [TouuTth mey],

TpebyeTcs TOMBKO ONpeneIeHHBIN YPOBEHh MaCTePCTBA U JOCTATOYHOE KOIUYECTBO PY/bl U TOILIMBA
[IJIsT HarpeBa, IT0X0XKeTo Ha yToJb, ONUH YeJI0BEK MOXKET BHIIIOJHUATH paboTy IO IJIaBKe PYIbL U
TUTEeRHOMY 000pyHooBaHMI0. [T0 MOMM pacyeTaM, OILITHBIM OITEPATOP MOXKET CHenaTh 3TO 3a
YyeThIPHAAIATE YacoB. [IJIs1 CO3maHus ITPEBOCXONHOT0 OPYXKUS, €CIIU IBa YejoBeKa paboTaioT
OIHOBPEMEHHO, BpeMsI MOKeT OBITh COKpAILleHO Ha OOHY MATY0... KOHKpEeTHEIN pe3yabTaT 3aBUCUT OT
TOT0, HaCKOJIbKO KBaTU(GUIIMPOBAaHHO paboTaeT caM omeparop..."

Yousnennsii Jlectep mocMoTpen Ha Maprapet. Cyns o CIIOKOMHOMY BEIPaKEHUIO JIUIa KEeHIUHBI-
reHepasa, ObIJI0 OYEBHUIHO, YTO OH HABHO 3HAJ 00 9TOM.

3HaeTte, Jaxke caMblid MOTYIeCTBEHHBIN Ky3Hel] KpucTomnn B BoenHOM MacTepCcKoi, KOTOPHIY, Kak
IIO03PEBAIOT, SIBIISIETCSA CTAPUKOM 3HAMEHUTOTO MOTEPSIHHOTO NMUTEeNHOro mneMenu Openbitopaa
[Cembsa [Teun], MoXKeT TONBKO IIJIaBUTh PYAY U OenaTh GopMel ¢ Hyns. Ha U3rotosnenue
IIPEBOCXOHOT0 JIMHHOTO Meda YXOAUT TPU JHS OHEM U HOYbl0. OOBIYHO KBanu(ULIXPOBAHHOMY
Ky3Hely TpeOyeTcst Tpu OHs, YTOOBI BHIKOBATh XOPOILIUY MIMHHBEIA Med.

Ecnu cTpyKTypa MeXaHHYECKON ey MOXKET ObITh B3JIOMaHa...

YcnokouB mrixaHue, JlecTep mogaBuil MyIbCALIUIO B CEPJILIE U CHOBA COCPEOTOYMII CBOE BHUMaHMe Ha
OypyHOyKe, ero OpOBU M30THYJIHCE.

Ha1r ManeHbKHMI MBIIIIOHOK elIe HEe 3aKOHYHUII TOBOPUTE, ITIO3TOMY OH OOJIZKEH OBITH BHEMATEILHEIM.
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