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AHHOTaAMSA

Bce ky3Henbl MUpa BeKaMu BHIOMBAIOT rpyOble pyHbI MOJIOTOM Ha
MOBEPXHOCTH KJIMHKOB. HO OBIBINIMIA WHKEHEp MO HaHOMUTOrpahru
Hannna KopimyHoB 3HaeT: 1uiockash pyHa ciaba, Kak MpocTas
MIPOBOJIOKA.

IlonyuuB kiacc [PyHHbiii Mukponurorpad], OH HauuHaeT
HAaHOCHUTb TPEXMEpPHbIE PYHHBIE CXEMbl TOJIIMHOW B HECKOJBKO
MHKPOHOB MPSIMO BITYOb KPUCTAJUTMYECKON peltieTku OynaTa. Bmecto
OJIHOW PYHBI OTHSI B PYKOSITh KMHXKaJIa MOMEIIAIOTCS COTHHU ThICSY
MHUKPOCXEM, MpeBpalas KJIMHOK B TUIA3MEHHBIN pe3ak KooccaabHON
Mory. Korma Ha ayKnMoHe 3a ero W3jieNiusl HauuHaeTcsl Apaka,
I'unpaysa 'HOMOB NOHMMAET: UX MOHOITOJIUMM KOHELI.
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I'naBa 1. [Tonmoaorust uaoro mupal

3anax OblI HENPaBUIbHBIM.

B uucroit komHare kiacca ISO 1 maxHyTs He MOIJIO BOOOIIE
H14yeM. Tam He cylecTBOBaJIO 3arnaxoB. Bo3pyx npoxonu uepes
yerplpexcrynenyarsie HEPA- u ULPA-dwibTpel, aBUrasics jia-
MHUHAPHBIM HUCXOASIIUM ITOTOKOM CO CKOPOCTBIO CTPOT'O COPOK
IATH COTHIX METPa B CEKYH[LY, YHOCS C COOOM JTOOYIO IMATbHYIO
MuKpodvacTuily. Tam Oblia crepuiibHasi, aOCOMIOTHAS IIyCTOTa, B
KOTOpPOW €IMHCTBEHHBIM JIOMYCTUMBbIM 3BYKOM OCTaBaJICSl HU3-
KUH, YCHITUISIOLIMN Ty KIIMMaTUYECKUX KOMIIPECCOPOB Ja I1eJI-
KaHbe MTHEBMATUYECKUX MAaHUITYIATOPOB KPEMHHUEBBIX IJTACTHH.

Cenvac xe B HO31pu [Jannisl KopiryHoBa ynapuna gukas,
yAyILIAOIAsi CMECh: CEPHUCTBIN YaJ] OT CrOpaHUsi HEOUHUIIIEHHO-
r'0 KAMEHHOT'0 YIJIs1, KUCJIBIA {yX CBIPOMSATHON KOKH, IEPEKKEH-
HBIN )KUP U TSKENbIA, TPUTOPHO-METAJUIMUECKUIN TPUBKYC OKa-
JIVIHBL.

JlaHn1a OTKPBLT 7132 U 3aKaILIAICS.

Kamnesnpb oro3Basics pe3koii 0oblo B Tpaxee. Bmecto anTHCTa-
TUUYECKOTO repMoIIIeMa ¢ M30BITOUHBIM AAaBICHUEM JIMLIO OO.TY-
BaJI )KECTKUM, XOJIOMHBIN CKBO3HSIK, Hecyluid B cebe caxy. OH
Jie’Kall Ha CIIMHEe, PACKMHYB PYKH, Ha Kyde ChIPOTrO, MOJTyCTHUB-
IIEero ceHa B TeHW gomaroro HaBeca. CKBO3b I1IEJU B TOKOCUB-
IIeHcs KphlIlie MPOOMBAIUCH JIyUH COJHIA — CTPAHHOTO, CITUII-
KOM OEJIOro COJTHIIA, Yel CHEKTpP SBHO OBbUI CMEIIEH B CTOPOHY



OoJtee KOPOTKUX BOJIH.

— TpeBora no xkoHTypy... — npoxpunen [Jannna, neirasce
HAlllyNaTh HA TPyAW aBapUMHYI0 TAHI€HTY MHTEpKOoMa. — Pa3-
repMeTu3anys Kprocrara SKCUMEPHOro sasepa... HemenneHHo
IPOLYTh LIUII03 APTOHOM...

[lanbupl HATKHYIUCHP HE HAa MHOIOCJIOMHYIO IOJMMEPHYIO
TKaHb 3allIUTHOTO KOMOMHE30Ha, a Ha rpydoe, KoJovee MooT-
HO ceporo OanaxoHa. ITaymblipl ObUIM XyIbIMU, C HE3HAKOMBIMU
MO30JISIMU Y HOTTEBBIX (pajiaHT, HO CyCTaBbl OCTaBAJIMCh TMOKH-
MU — PYKM MHKEHEpa, MPUBBIKIINE K I0BEJIVPHBIM OTBEPTKaM
Y MIMHLIETaM, HO SIBHO HE ITPUHAJIEKABIIME ET0 COPOKATIETHEMY
TeJTy BeLyLIEro TeXHonora (hoToauTorpapuyeckoro nuexa.

B naMaTM MrHOBEHHO BCIIBIXHYJ INOCJIEJAHUN MWI: HOYHAas
CMEHa Ha OTIBITHOM y4YaCTKe HAaHOJIEKTPOHUKH, KATMOPOBKA HO-
BEHIIero SKCIepruMEeHTAIBHOTO JUTOrpada rryboKoro yiabTpa-
(pronera ¢ MarHUTHO-IUIA3MEHHBIM YAEP/KAHUEM Jlyya, BHE3AIl-
HBIM CKAQYOK JAaBJIEHUS B ONTUYECKOU KOJIOHHE, CUHUM OCJIEIN-
TEJIbHBIA pa3psA] NIApOBOM JYI'H, Pa3HECIINN KBApLEBYIO JIMH3Y
CTOMMOCTBIO B TOJJOBOM OIOJKET MHCTUTYTA, ¥ CBUCTSIIUI 3BYK
CXJIONbIBAHU S ITPOCTPAHCTBEHHOM KABEPHBI.

A 3arem — mycrora. U sToT yan.

He ycnien JJaHuna npUnoaHATECA HA JIOKTAX, KaK IIPOCTpaH-
CTBO TepeJl ero Ia3aMy TMOILIO MeJKoi psobio. CIIOBHO Mart-
pUL@a MEKTPOHHO-JIy4eBOH TPYOKH IMOTepsila CUHX POHU3ALMIO
KaJpOB, PEaJIbHOCTh JIPOTHYJIA, U NIPAMO Ha CETYaTKy CIIPOELM-
POBAIMCh NOJNYNPO3pavHbIE CTPOKM M3yMPyHAHOro ceera. OHu



MepIaJIi MOHOIIMPUHHBIM MIPU(TOM, TIOI03PUTETHHO HATIOMHU-
HaBIIMM ApesHuy TepmuHait VT100:

[Bunmanue! 3adukcupoBano ciaussaue aymm ¢ UH-
¢opmanmnonnsim Ilosiem Cucremsi]

[Ananu3 HocHuTe Is1: 3HAHHUS 0 MHUKPO- 1 HAHOCTPYKTY-
PUPOBaHNU MaTePUll — YPOBeHb: APXUTEKTOP]

[Bam npucBOeH YHUKAJIbHBIN CKPBITHII Kjaacc: PyHHbIN
MukpoJsutorpac (Panr: F — pactymmii)]

[[Tosyyen maccuBHbIH HaBbIK: «OnTuueckuii 3ym: Cyo-
MUKpPOHHBII B3op» (YpoBenn 1)]

[[lonyyen akTuBHBIH HaBbIKk: «KorepentHbiii Ma-
Ha-JIyd: Imurrep AYP» (JumHa BoJHbI: 193 HM)]

[Cnaa: 8| JIoBkocTh: 12 | UATeI1eKT: 28 | Marndeckast
TOYHOCTL: 45]

Hanuna 3amep. Heckosbko cekyH[] OH TYNO CMOTpEI Ha CBe-
TSIIMECs] CUMBOJIBL, He Mopras. [IpodeccuonansHas aegopma-
1M cpadoTasa ObicTpee, YeM MePBOOBITHBIN TIOK:

«JlnnHa BonHBL: 193 HaHOMeTpa? AproH-(pTOPUIHBIA IKCH-
MepHblil J1azep. Kiaccuueckuii quana3oH riyOoKoro yiabTpadu-
onera (DUV). Ho oTkyna, 4epT BO3bMM, B3SUIUCh "MaHa-1y4d" u
"Nudopmarnmonnoe IMomne" 7»

OH 3aKkpbl1 M1a3a, NOTPSC FOJIOBOY M CHOBA OTKPBLI. CTpOKH
HE MCYe3JIu — OHU aKKypaTHO CBEPHYJIMCh B MPABbI BEpXHUI
yroi nepuepuitHoro 3peHusi, IPeBPaTUBIIMUCh B KOMIIAKTHYIO
MYJIbCUPYIOIILYI0 UKOHKY cocTosiHuUs. [0/ Hell TOHKOW CUHer HU-
TBHIO CBETHJIACH T0JI0Ca pe3epBa sHepruu: [Mana: 280 / 280].



— Taxk, cnokoiino, — cka3zain cebe [Janumna Bemyx. ['omoc 3By-
YaJI MOJIOZIO, Ha TIapy OKTAB BHIIIE €r0 MPUBBIYHOTO yCTAJIOro Oa-
putoHa. — lanmonuHanms? [ unokcus BCieICTBUE YTEUKH a30-
Ta B padboyeii 3oHe? Vn... mepeHoc co3HaHu s ?

3BYKM CHApY:K1 pa3Besild COMHEHUSI B PEaJIbHOCTH IIPOUCXO-
JSAIIETO € Tpalyeil Ky3HeYHOro MoJIoTa.

bym! bym! bym!

3emuis IO/l HABECOM B3[lparuBajia ¢ METOAUYHOW MepUOaNY-
HOCTBIO B TpU CEKYHbI. [0 cilyXa JOHOCUJIMCh TPOMKHE TOpTaH-
HbIe BBIKPHKH HA TOPTAaHHOM, TpyOOM Hapeunu, Kotopoe [lanu-
Ja, K CBOeMy ITyOOKOMY M3YMJICHHUIO, TOHUMAJT 0e3 MaJleren
3aJIepKK1 — 3HaHUE SI3bIKa BIIEUATAJIOCh B KOPY T'OJIOBHOTO MO3-
ra BMecrte ¢ uHrepgencoM CrUcTeMsl.

— Jepxu ke, meHok! Kap ynycTuip — pyHa MOIUIBI-
Bet! BouBaii «OrHenublil Kibik» Ti1yOke, MpsiMO B OKaJIMHY !
CunbHee 6elt, Bo ums Teepau!

HaHuna nopHsuics Ha HOrv. Teno cilylanoch HENMPUBBIYHO
JIETKO, HO YYBCTBOBAJIOCH MIOJTHOE OTCYTCTBUE PAa3BUTOM MYCKY-
narypsl. Crna BOceMb €IMHHUI] — 3TO HE MPOCTO MAJIO, 3TO
YPOBEHb MCTOIIEHHOTO MOIPOCTKA UM ITyOOKOro KaOMHETHOTO
Yyepss.

OH OCTOpPOXKHO BHIIVISIHYJI U3-110]] HaBeca.

[Mepen num packunyscst Oct-Bpur — ropon, KOTopblii MoT Obl
MIPUCHUTBCS CTUMIIAHK-(paHaTy B KOIIIMape 3M0XU pPaHHEe Me-
TALTYypPruu. YIUIbl CIYCKAJIUCh MO CKJIOHY YIIEJbsl YCTYIIAMU,
CJIOBHO TMTAQHTCKUE Teppachl MEHOTO Kapbepa. Boonp MoleH-



HBIX OYJIBDKHUKOM TPAKTOB TSHYJMCh OSCKOHEUYHbIE PSIIbl HU3-
KHX, CJIOXKEHHBIX M3 Ceporo 0a3aibTa MOCTPOEK ¢ KOHMIECKUMU
3aKOIMUEHHBIMU TpyOamu. M3 Kakaoi TpyObl BaJIMII JIBIM: Yep-
HbII, OypbIii, TPSI3HO-KENTHIN. B BO3ayXe Bucena nepMaHeHTHas
B3BECH CaXU, OCeaoIasl Ha KOXe JIUIKON IUIEHKOU.

It0 6611 Pemecnennslii mosic — kBapTait Mosnotos u ['opHOB,
BHEIIHSIS Ayra BEJIMKOIO rpaja Ky3HelloB.

B natu marax or HaBeca HAXOOWJIACh OTKPBITasl Ky3HHUIA.
OrpoMHbIi OOponaThiii IeTUHA ¢ OOHAKEHHBIM TOPCOM, TTOKPbI-
THIM IIPaMaMy OT OpPBI3T MeTaJlla, OPYAOBAJ TSKETIOW BYpYY-
HOW KyBasijoi. Ha HakoBasibHE Jiexkaa MacCUBHBIN KYCOK pacKa-
JIEHHOT'O JI0 OPaHKEBOTO CBEUEHMS UyTryHa pa3sMepoM C J00pbIii
JOPOKHBIN Opyc. PAaom cTosit yuibiil mogmMacTepbe, ¢ HaTyrou
YAEPKUBAIOLINI 3aTOTOBKY JJTMHHBIMU KJICIIIAMH.

Ky3snen 3anec monot. Ha miockom Ooiike OpyxXusi TYCKJIO
BCIIBIXHYJT OarpoBbiid Tud.

— Ilomen! — pABKHY 3A0POBAK U C TPOXOTOM OITYCTHII KY-
BaJIJly Ha 3arOTOBKY.

CHon uCKp B3METHYJICA MO/ 3aKOMYEHHbIN CBOJ. B MecTe yna-
pa B MeTaJul BrievaTanach riyOoKas, YyJOBUIIHO HEPOBHAS Ka-
HaBKa IMIMPUHOMW B MAJIET] ¥ IIIyOMHOUM He MEeHee TpeX MIUIUMET-
poB. OHa CBETUJIACh HEPOBHBIM KPACHBIM apoM, OT/1aBasi 3amna-
XOM TaJIeHOH 1mepcTu U cepbl. Ky3Hel HaHec BTOpo# yaap, Tpe-
TH, YeTBEPTHIiA, BHIOMBasi HA TOBEPXHOCTU I'PyOBIN yIJIOBATHIN
3HaK pa3MepOM C MYKCKOW KYJIaK.

JlaHu1a HEeBOJIbHO OMOPILIMJICS.



3t0 ObUIO... BapBapcTBO. [IepBOOBITHOE, TUKOE HACKIIME HAll
KPUCTALTMUYECKOH pereTkoil. Ky3ner OyKBagbHO pa3phiBa Mo-
BEPXHOCTHBIE CJIOU, BOMBAsi Maryeckylo CTPYKTYpy yAapamu
YyJOBUIIHON KUHEeTHYecKou cuibl. [lepopmarius metaiia Opuia
HEpaBHOMEPHOU, BHYTPEHHUE HAIIPsDKEHUsI B OpYCKe 3alllKasiv-
BaJIM, a cama (popma 3HaKa MMeJla TaKUE YyJIOBUILHBIE FE€OMET-
pUYECKHUE MOTPELIHOCTH, YTO Y MHKEHEPA-TOMOJIOra [IEPEXBATH-
70 npixanue. lonmycku u nocanku? lepoxoBaTtocTh NOBEPXHO-
cru? Pa3pemaromias criocooHocts? Her, 31ech 00 3TOM He CITbi-
many. Eciim 3HaK OTKIIOHSUICA OT Ujeasia Ha 1Ba MWIJIMMETpa —
Ky3HeIl IPOCTO BIMBAJ B HEro OOJIbIlle MaHbl U3 CBOETO ropoa-
TOTO pe3epByapa, KOMIEHCUPYSl KPUBU3HY OpYTaIbHON MOIIIBIO.

— 9, 3aJI0XJIUK ! — pazjacs c3a1 CKPUITyUrid OKPUK.

Hanwna obepHyscs. 13 aBepeit mpu3eMUCTOro 37aHUs C BbI-
BECKOM B BUJIE CKPEIIEHHBIX MOJIOTAa U CBUTKA — CyJs MO BCe-
My, MecTHoro ¢punmnana Perucrpanuonsou Ianater wim ['mib-
v PemecieHHMKOB — BBIXOAMIT HU3KOPOCJIBIHA TUIOTHBIN CYOB-
eKT B KO’KaHOM (papTyke moBepx OapxaTHoro kojera. Ha mosice y
Hero O0JTanack TOJICTast CBSA3KA JIATYHHBIX MEPHBIX ITIA0JIOHOB, a
B PYKE OH JIepKaJl MACCUBHBIN I'PAHEHBIN KPUCTAJLIT — HAKOIH-
TeJb uAeHTru(guUKaTopa.

— Yero 3acThlT HA BHIXOJIE M3 KapaHTUHHOTO Oapaka? Peru-
crpaumio ayui npouten? Kpucrann o3apeHus KocHyscs?

— IIpomen, — poHO orBeTr Januna, Beimpamissack. [1pu-
BbIUKA JIEpXkaTh yaap nepeja komuccusimu PocrexHagzopa u Bo-
EHITPUEMKH HUKY/a He Jenack. — MeTka CuctemMbl CTabumm3u-



poOBaHa.

— Hy TaKk naBau crofa 3amscrbe, NIsTHEM TBOM MPOUIIb, —
OypKHYJI perucTpaTop, HEJOBOIBLHO IIypsl TIOACIETIOBATHIE CBU-
Hble 1a3ku. — HeOoch, onATh OYepeHOr0 MEXOBIIMKA WU
nojHocuuKa yris TBepp U3 npopsiBa BHILIIOHYA. ['0opony Hy k-
HBI MOJIOTOOOMIIBL, pyno3Hatiisl! BoH, y Macrepa Topuna Tpetuii
NO/IMACTEphe BUepa B IMUIAKOBYIO IMY CBJTWIICS, PYKH OOBapwIL.

Peructparop rpyoo cxsatui [Januiy 3a npaByio pyKy ¥ MpH-
JKaJl IPpaHb KPUCTaJIa K ThUTLHOW CTOPOHE JIaJIOHM.

Kpucramn 3arynen, HaJuBasich MYTHBIM O€JIECHIM CBETOM.
Bo3nyx Mexay HMMM 3aJpoxall, U HajJ TpaHbl0 MUHEpaia
BCIIBIXHYJIM PYHUYECKHe TTUCbMeHa, AyOIMpYIONIue CUCTEMHBIN
craryc JlaHuibl U1l BHEITHUX HaOMoIaTe Ieu:

Nwms: Januna KopiryHos

Knacc: Pynnpiii Mukposnvrorpad

Panr: F (HauaynbHb1it)

Crnemmamuzanus: He onpenenena / Pemecnennas anomanus

Perucrparop 3amep. OH MOPrHys1 OAMH pa3, BTOPOH, IIOTOM
TMIOJTHEC KPUCTAJUT OJIMKEe K HOCY, CJIOBHO HAJIEsICh, UYTO OYKBBI
MIEPECTPOSITCS] BO UTO-TO MOHSITHOE.

— PyHHBI... KTO? — BbIIABWII OH 10 CKJIagam. — Muk-po-
JH-TO... Tpad? DTO elre uTo 3a codaubsi Uyib?

W3 Ky3HUIIBI HATIPOTUB, BHITUPAS MOT CO Ji0a TPSA3HBIM pyKa-
BOM, TOJIOIIEJN TOT CAMbIi Ky3HEI] ¢ KyBaji1ou. Ero moryuue muie-
YW JIOCHWINCH OT XUPa W rapy, a B pyKe OH BCe elle CKUMaJ
JBIMSIIIUICS UHCTPYMEHT.



— Yro Tam, Bopu? HoBebiii MonoToOoer? — mporpemMen Ky3-
Hell, ONJIsAbIBAs CyOTUIIbHYIO (burypy JlaHWIBI ¢ OTKPOBEHHBIM
npe3peHreM. — [la y Hero x XxpeOeT NnepeioMHUTCs, €CJIM OH MOIO
OJHOPYYHYIO Ha MATH MyJOB NOAHUMET! [ TIsiHb Ha KJIIOUMIBl —
KO’a J1a KOCTH.

— Xyxe, TopuH, — perucrparop BopH npbICHY/I B KyJIaK, U
€ro TOJICThIE IEKU 3aTPSICIUCH OT MOACTYMAIOIIETO X0X0Ta. — Y
HEro KJiacC peMec/IeHHbIN NposBuics. Benukas TBepap Harpa-
JJIa TIPUOJTYTHOTO KJIACCOM... «MHKpomTorpad» !

Ky3Her1 3acTbUI, HAMOPIIIMB OKPBITHIA Tapblo JI00.

— Jlutorpad? D10 U3 TEX rpaMoOTeeB, UTO HA MOTHJIbHBIX
mTax 3yousioM snutadguu rapamnaioT? C KaMeHOTeCOoB, 4To Jin?

— Ila ecu 6 ¢ KaMeHOTeCcOB! — 3apXKajl perucTparop, yxe He
caepxuBasice. — «Mukpo»! ITonnmaems? Menkuii, HUYTOX-
Hblil! IsaHp Ha ero arpuOytel, Topun! Cuna — Bocemb! JloB-
KOCTb — ABeHaauarb! 3ato VIHTe/uIeKT 3apaiio ax 10 ABaAla-
TH BOCBMH, a «Marmnyeckast TO4HOCTb» — COPOK IAATh!

Ky3Hen 3axoxoTas TaK, 4TO € KapHU3a COCEIHEN KY3HUIIBI 10-
chinasach caxa. JJjo)KuHa mogMacTepbeB U 3eBaK, COOPABIIMXCS
y HaBeca, OJXBATUJIA 3TOT IOroT.

— CopoK AT TOYHOCTH MPU CUJIe B BoceMb eanHuI?! Xa-
xa-xa! [la oH 3y00ounCTKOM B I71a3 OJI0Xe TOMaaeT, TOIBKO Ooxa
€ro carnorom pasjaaBuT!

— PyHHBII MacTep, MaTh ero! — rukan BopH, ytupas Bbl-
CTYNUBIINE ClIe3bl. — D, MUKPO-TPaBep, Thl YeM PyHbI OUTDH
coOpasics? IIBeiiHoi uronkoi? Thl XOTh 3HAEIIb, YTO TAKOE Ha-



yepTraHue nepBoro padra? YtoObl MpoOUTh pe30HAHCHBIA KOH-
Typ «Kamennoro I[NaHiupsi», Hy)KHO TPEXITyJOBBIM MOJIOTOM BO-
THaTh aJJaMaHTUEBOE 3yOUJIO B CHIPOU TUTEJIbHBINA YyT'yH Ha TpU
nasbiia B iyouny! UtoObl KaHa MaHy Aepikall, cedeHue JOIK-
HO OBITh B MU3MHEI! A TBl UTO Hallaparnaeiib CBOMMU JOXJIbIMU
py4yonkamu? Bonocok? [la TBOUM BOJOCOK OT NEPBOM K€ UCKPBI
UCTIAPUTCS BMECTE C TBOEU TOYHOCTHIO!

Jlanuna ciryniasn 3TOT MOTOK HacMelleK ¢ aOCOMIOTHBIM, JIe/IsI-
HBIM CIIOKOMCTBHEM UCCIIeI0BATEIsI, HAOJIOIAIONIETO 3a OpavYHbI-
MU UTPaMH MaBUAHOB.

«CeueHnue B MU3uHel[? — OTCTPaHEHHO MogyMa oH. — OHU
pOOMBAIOT KaHAJIbI MPOBOJMMOCTY CEYEHUEM B JIBA/ALIATh MUJI-
JIMMETPOB, YTOOBI TIPOITYCTUTH TUIOTHOCTh MaHO-TOKA, KOTOPYIO
MO’KHO 3arepeTh B HAHOPa3MEPHOM KBAaHTOBOM BOJTHOBOJIE C TO-
MOJIOTUYECKUM AUIEKTPUKOM? Boxke, OHU CTpOSIT JIaMIOBbIE
KOMITBIOTEPHI HA MEXaHUYECKUX PeJie pa3MepOM C JIOM U FOPAsIT-
Cs1 TeM, YTO KOHTAKTHI IIEJIKAIOT IPOMKO...»

— JlamHo, Kaneka, — OTCMesIBIINCh, OypKHYT BopH, mtam-
Mysl Ha KyCKe JIeIIeBOro meprameHTa Kpyriylo nevarb u3 cyp-
rydqa. — 3akoHa Hapymath He crtaHy. Knacc pemecineHHbli
MO/ITBEPXK/ICH, IEPKHU KETOH OpOASYEro MoAMacTepbsi CeAbMON
TUIbJCICKON KaTeropuu. Hanor — Tpu MenHbIX rpoiiia B IeKa-
ny. Ecnu He 3ariatuiis — Mouenib YACTUTh OTCTOMHUKY 1UIa-
Ka Y TOPOJCKUX I1aBuIIeH. Tam TBOsI ciila B BOCEMb €TUHMUIT KaK
pa3 JIo ceMu ymaJer, MoKa KOMbITa He OTKUHelb. [lomen BoH ¢
JIOpOr¥ MacTepoB!



Ileprament noneren Janwnie noa Horu. Ky3nen TopuH crumo-
HYJI Ha 3€MJII0 TEMHYIO OT YTOJIbHOM TTbLJIM CITIOHY M pa3BEPHYJICS
K HaKOBaJIbHE:

— TMomm, napau. Heyero Ha yoororo nsMtbes. 3aroToBKY
B ropH! Pa3znyBaii Mmexa, moka He nooeseer!

JlaHWs1a CIOKOMHO HArHyJICs, MOJHSII IEPraMEHT U )KETOH —
TYCKJIyIO IIMHKOBYIO TJTACTHKY Ha MEHHKOBOM IIHYpKe. Hu oou-
IIbl, HU 37I0CTU B HeM He Obiio. B HUU momynpoBOIHUKOBO-
IO MalllMHOCTPOEHMSI aKaJIEeMUKH CTapOU ITKOJIbI TOYHO TaK ke
CMesUTUCh HaJl ueelt cyomuppakIMOHHON MHOTOTYYeBOM JIMTO-
rpacuun, rmoka ux J1abopaTtopusi He BeIpacTuiia MepBblid padouunii
KPUCTaJLT TI0 7-HAaHOMETPOBOMY TEXITPOLIECCY.

Cmex nukapel — 3TO BCEro JIMIIb MPOU3BOAHAS OT UX Ape-
MY4Y€ero HEBEKECTBA.

Ortouias ot HakoBasieH TopuHa, [Janunia cBepHyI1 B y3KUH ITPO-
VJIOK, METISAIONIUNA MEX/1y IIyXUMU CTEHAMU JIMTEHHBIX 1IEXOB.
3nech 3emJisl ObUIa yCBHITIAHA OTXOAAMU MPOW3BONCTBA: OMTHIM
IIAMOTHBIM KUPITUIOM, CIUIECKAMHU ITUIaKa, 0Ope3KaMu T0JI0CO-
BOTO XeJjie3a U OpaKOBaHHBIMM ITOKOBKAMH, KOTOPbIe Ky3HEIIbl
MIPOCTO BHIIBBIPUBAJIH IOl HOTU 32 HEHAIOOHOCTHIO.

JlaHu1a OCTaHOBUJICS BO3JIE MACCUBHOM Ky4l METaNINYECKO-
ro JIoMa y 3a00pa THIIBICHCKOTO CKJIafa Chipbsi. Bo3myx 3mech
OBbLT 4yTh YHMIIE, €CJIM BOOOIIIe MOKHO Ha3BaTh YMCTHIM BO3JIYX,
HACBIIIIEHHbI OKCUAAMHU YIJIepo/a U CEphl.

OH nocMOTpeJ1 Ha CBOM JIaJIOHHU.

«HWrak. MHCTpyMEHTapuid. YTO 51 UMEI0 B CyXOM OCTaTKe ?»



MBpbiC/IeHHBIN METYOK aKTUBUPOBAJI CUCTEMHBIN MHTEperiC:

“[TMaccuBHbil HaBbIK: «Ontudeckuit 3ym: CyOMHKpPOHHBIN
Bzop» (YpoBens 1) — AkruseH]

Hanuna cokycupoBai B3MIAA HA YKa3aTeIbHOM MaJbLIE.

Mup MraoBeHHO n3meHwIcs. CII0BHO Mepes Ma3aMu IIeJIK-
HyJIa peBOJIbBEPHAsI TOJIOBKA CBEPXMOIIIHOTO ONTUYECKOTO MUK-
pockona Olympus.

[Tone 3penns maaBHo mpuOmu3miock: x10... x50... x200...
x1000!

Koxa npeBpaTuiach B 4yJOBUIIHBINA JJaHJIIA(DT U3 TUTAHT-
CKUX 00pO3[1 3MKAepMHCca, HATOMUHAIOUINX TEKTOHUYECKHUE Pa3-
Jombl. JlaHnsa nepeBest B3IJIsT Ha BAISIBILIUICS TIOJ1 HOraMu 00-
JIOMOK JIe3BUSI — BHJIUMO, OPaKOBAHHYIO 3arOTOBKY Meua WJIH
TECaKa, JJOMHYBLIYIO [P 3aKaJIKE.

3yM NepecKoYrI Ha MeTaJll.

Hanuna 3ataun gpixanue. Ero cepatie 3a0uiochk yainie, pasro-
HsIs1 110 JKWJIaM aJJpEeHaIMH UICTUHHOTO TpuyMda UccieaoBaTessl.

Kysnenpl Oct-bpura cunrany 3T0T MeTaul «KallpU3HbIM CJIO-
UCTHIM OyJIaTOM» WM «IEeCTpbIM 4yryHoM». Ho To, uTto BUaen
JlaHnna ckBo3b CyOMUKPOHHBIN B30P HAa YBEIWYEHUU B JIBE Thi-
CSTYM Kpar, He UMeJI0 HUYero oOINero ¢ XaOTUYHON MPUMUTHB-
HOW KOBKOW.

[Mepen HuM ObLTa CIIOKHEWINAS, UleaTbHAS KBA3UK PUCTAILIH-
yeckasl peleTkal

B mporiecce MHOrOKpaTHOM MPOKOBKM U 30HHOM IUIABKH C
I00aBJICHNEM MECTHBIX MUHEPATBHBIX (PIIIOCOB B TOJIIIE BHICO-



KOYIJIEPOAUCTON CTajlu c(pOPMUPOBAIMCH CAMOOPraHU3YIOIIHE-
Cs1 ICHJPUTHBIE KOJIOHUU KapOuIOB *kene3a u nieMeHTuTa. OHn
00pa30BbIBAIM CJIOMCThIE HAHOHUTH, TepeMekalouecs Moyo-
caMu Bs3KOro ¢pepputa. 10 OblIa HE MPOCTO CTATb. DTO ObLI
MIPUPOIHBIN, JIETUPOBAHHBIA YIJIEPOJAOM KPEMHHUEBO-METaJIH-
yeckuii komro3ut! [Ipudem rpaHuUIlsl 3epeH 001agam Koioc-
CaJIbHOM YMOPSOYEHHOCTHI0O — €CTeCTBEHHAs SMUTAKCUaIbHAS

CTpyKTypa!
«HeBeposiTHO... — mnpomenTan JlaHuia, CKoJb3sl B3IJISIOM
1o MUKpopensedy nsziioma. — OHU AyMaloT, 4TO 3TO IPOCTO

y30p 151 KpacoThl Jie3BUsl... OHM JIyISAT [0 HEMY MOJIOTaMU, pas3-
pyllasi ECTECTBEHHBIE BOJIHOBO/IbI! DTOT METaL... 3TO e rOTO-
Bas TUIACTUHA-TIONJIOKKA! VaeaibHblii MOHOKPUCTAJLTMYECKUI
KPEMHUEBO-(PEPPUTHBIM Badep, TOIBKO BMECTO YMCTOIO KPEM-
HUS 3]IECh TTPOBOJISIIIASI MAaTPUIIA C TTOTYITPOBOTHUKOBBIMU Kap-
OUIHBIMU KapMaHaMu !»

OH npurmsgencs K ciely OT TMTaHTCKOM PyHbl, KOTOPYIO Ka-
KOU-TO pEMeC/IEHHUK TBITAJICSI BBIOUTh Ha CJIOMAHHOM KJIMHKE.
Ha makpoypoBHe 310 Obl1a rpydasi 6opo3na. Ha MukpoyposHe
— 30Ha KaTtacTpoduyeckoro paspyuienus. KapouiHsie HAaHOHU-
TH OBUTM CMSITHI, Pa30PBaHbI, MEPEKPYUYCHBl B AUKUIA XaOTUYe-
CKUH KJTyOOK, CO3/IAI0NIVIA YyJOBUIIIHOE COITPOTUBJICHUE.

«OHHM TIBITAIOTCS 3aKayaTh TUTABaTThl MaHbl B Kabesb, KOTO-
pbIli camu ke epeOuu JoMom, — NoHsu1 Januna. — Heynusu-
TEJIbHO, YTO MX PYHBI IPEIOTCS, B3PHIBAIOTCS M TPEOYIOT TOMIIIH-
HBI B Najiel]. Y HUX Mapa3sUTHbIE TOKU YTEUKHU KPYT AEBSTHOCTO



JeBSITh TIPOLIEHTOB SHEPruu !»

OH mofHs ¢ 3eMJIi OOJIOMOK CTad. JTO ObLJIA TPEYroIbHasI
IUIACTMHA pa3MepPOM C JIa/IOHb, TOJIIIMHON OKOJIO YEThIpeX MUJI-
MeTpoB. M310M ObLT CBEKUM, METaJlI Ha cpe3e uMen cepeod-
PUCTO-CEPBI OTTEHOK C XapaKTEPHBIM IIEJIKOBUCTHIM OTJIMBOM.
Bynar Bbiciieit mpoOsl — Opak M3-3a MUKPOTPEIVHBI, HEBUIH-
MO 11a3y Ky3Hela, Ho Jyisi JlaHwbl cusiioniei, Kak TpeluHa B
JI060BOM CTeKJIe.

Tenepb — BTOPOI HABBIK.

‘[ITonyuen axTuBHBIM HaBbIK: «KorepentHei Mana-Jlyu:
Omutrep AYDP» (Jnuna BomHbl: 193 HM) |

JlaHuna mogHsT MpaBylo PyKy. YKa3aTesbHbIN MaJiel] BbITs-
HYJICS BIIepe/.

OH cocpeioTOumnIICs, MbITAsICh HAIIYIATh TO HOBOE, Uy:KEepPOI-
HOE 4yBCTBO, KoTopoe CucTema Ha3blBaja «pPe3epBOM MaHbI».
3710 OBUIO MOXOXkE HA CKPBITYIO TPYIITY MBIIII] IJIe-TO B pano-
HE COJIHEUHOTO CIUIETeHWs] — CJIOBHO TaM HAaXOIWJICS JIOTION-
HUTEJIbHBIN JIEKTPUUECKUIN OPraH, Kak y JIEKTPUUECKOTO YIpsi,
KIYIIUA KOMaHbl HEPBHOM CUCTEMBI.

JlaHua MBICIIEHHO MOTSIHYJ 32 STOT KJIANaH.

BHyTpy 4YTO-TO WIENKHYJIO, MO TMPEIIUIEYbl0 MPOKATHIACH
MpUATHAST MPOXJIAJHASI BOJHA, KOHYMK YKa3aTeJbHOIO Majblia
3aKO0JI0JIO THICSTYaMU MUK POMIJL.

Han HorteBo#i (pasiaHroil 3aXriach MUKPOCKONUYECKas TOY-
ka. YenoBeueckuil ri1a3 He criocoOeH BUIETh ITyOOKHUH yabTpa-
¢uoner co cnektpom B 193 HaHOMETpa — [1s1 OOBIYHOTO 3pe-



HUS 3TOT JIyd HEBUVIM, OH JISKUT TIIyOOKO 3a rpaHullel (puore-
TOBOTro Kpasi pagyru. Ho Bo3ayx BOKpYr KOHUMKA Majblia MTHO-
BEHHO MOHU3UPOBAJICSL.

3amnaxjo YUCThIM, PE3KUM, JTaOOPATOPHBIM 030HOM !

B ynbrpadmoneroBom nuanazone, KOTopwii JJanuia oTyetim-
BO BocripuHuMan Onarogapsi «CyomukponHomy B3opy», B BO3-
JyXe HaTsHyJIach TOHYaias, abCOMOTHO MpsMasi uria ¢puose-
TOBO-CEPEeOPUCTOrO CUSIHUSI.

[AkTuBeH HaBbIK: «Korepentnbiii Mana-Jlyu: dmur-
Tep AYP»]

[Texymasa mommuocth: 1.2 Br/cm? (MunuManbHas)|

[Pacxox maHbI: 2 en/cek]

[®PokycHOoe paccTosinue: Peryaupyemoe (Tekymee: 15
mMMm)]

[InameTp nsitTHa B pokyce: (.28 mkm (280 Hm)]

«JlBectn BoceMbaecaT HaHoMeTpoB! — JlaHuiia eiBa He 3a-
KpU4aj oT Boctopra. — be3 UMMepCHOHHON KUIKOCTH, YUCTO
Ha cyxou uucioBou areprype! Ila 310 ke ypoBEHb KOMMEpUE-
CKHUX IIAroBbIX JUTOrpadhoB KOHIIA AEBSIHOCTHIX roioB! Texmpo-
1eCcC JIBECTU MATHAECAT HAHOMETPOB Ha KOHUMKE MOEro coo-
CTBEHHOI'0O maybal»

Ky3Helibl ucroib30Baii MOJIOTHI BECOM B JIECSITKU KUJIOTpaM-
MOB, 4TOOBI iehopMUpOBaTH MeTasll. JlaHusie He Hy)KeH ObLIT MO-
J0T. Y Hero ObL1 UHCTPYMEHT (poToHHOW abmsimu. KorepeHt-
HBIJ UMITYJIbCHBIN MTy4YOK yJabTpaduosnera ¢ JIMHON BOaHbI 193
HM 00Jajia sHeprueit (POToHa OKOJIO 6.4 INMEKTPOHBOJIBT. DTO-



ro ObUIO OOJiee YeM JIOCTATOYHO, YTOOBI HAMIPSIMYIO Pa3pbIBaTh
ME:XKaTOMHBIE CBSI3M YIJIEpPOAA U KeJle3a, He HarpeBasi OKpykKa-
forylo Maccy metayuia! XononHoe ucnapenve. CyOMUKpOHHAs
poroadnsms!

Ho mipocto xeub metan 6110 6eccMbiciieHHo. HyxHa Obuta
reometpus. HykHa Oblia TOMONIOTHS CXEMB.

JlaHuna ces Ha epeBEPHYTHI JepeBSHHBIN SIIUK B TI1yOHHE
MPOYJIKa, MOJIOKUII CTAIbHYIO TUIACTUHY Ha KOJIEHU U 3a(UKCH-
POBaJI JIEBOU PYKOM.

«BcmoMHMM 0a30BBIi Kypc pyHHOI Marviv TOr0 MUpa, 3arpy-
*keHHbI CUcTeMOl py MHULIMAIU3aIY, — Tpukaszai ceode [la-
Hu1a. — YTO Takoe pyHa B UX IOHUMaHUU? DTO MaKPOCKOIINYe-
CKUI KOHTYP, Yepe3 KOTOPbIi TeUeT BHEIIHSS WM BHYTPEHHSISA
mana. KouTtyp umeer popmy 3HaKa. 3HaK BO30YXKIAET OKpYyKa-
o1ee UHpOpMaIIMOHHOE T0JIe, co3aBast pu3nyeckui 3pQexT.
Hanpumep, pyna "TBepnocts" — 3TO MPOCTO 3aMKHYTBIA pe-
30HAHCHBIN KOHTYP, CO3/IAI0IIUI BOKPYT KPUCTAJUIMUECKOU pe-
IIETKH CTAJIA CTATUYECKOE CUJIOBOE MOJIE OTTAJIKMBAHUS HA MEX-
aTOMHOM YPOBHE».

B tpanunnonHoi ky3neuHor Maruu Oct-bpura pyna «Tsep-
JOCTb» HAHOCWJIaCh B BUJIE MACCUBHOM YIJIOBATOM 3aroryJiMHbI
pa3MepoM TSATh Ha MATh CAHTUMETPOB. BHYTpH 3TO OOpO3pI
MeTaJUT YIUIOTHSIJICA ylapaMH, CO37aBasi ojooue rpyooro mpo-
BOJTHUKA.

«Ho ecnu nnvHa BOTHBI B3aMMOIEUCTBU S MaHbl UMEET (Ppak-
TaJbHyl0 Tpupondy... — Janmna Bkmoumn «CyOMHKpPOHHBIHA



B3op» Ha MakcuMyM, BIJISIABIBASICh B CTPYKTYPY KapOUIHBIX Ha-
HOHUTEN B TulacTuHe Oynara. — To pa3mep KOHTypa He Mme-
€T 3HaueHusi! BaxkHa ML €ro TOMoJIOrnyecKasi 3aMKHYTOCTb,
JOOPOTHOCTh PE30HAHCHOTO KOHTYpa U OTCYTCTBHE (Da3OBBIX
nrymoB! 3aueM BHIOMBAThH 3HAK B MATh CAHTUMETPOB, €CJIH €T0
MOXHO TIOBTOPUTH B MaciiTabe ofuH K Jiecsatu Teicsidam? U He
OJIMH pa3, a co3/1aTh (Pa3MPOBAHHYIO AHTEHHYIO PEIIETKY U3 Jie-
CATH THICSY MApaJUIEIbHBIX MUKPO-PYHHBIX 3JIEMEHTOB? !»

JlaHuna oIy TuI, Kak Mo CIUHe MPoOeKald MypPaIIKH.

Ecnu oObIYHBIN Ky3HEI] HAHOCUT Ha MeU OJTHY PyHY, TOJTydast
JIOKaJIbHOE YCWJIEHHE, TO pachpeesieHHass UHTerpajibHasi mar-
pHlia U3 MUAJUIMOHOB MUKPO-PYH, BHITPABUPOBAHHBIX MPSIMO 110
IpaHMIIaM 3€peH LIEMEHTUTA, IPEBPATUT KYCOK Xkejle3a B MeTa-
MaTepuras C KBAaHTOBbIMU CBOMCTBAMH !

Ho HaunHaTh HYy)HO ObLIO ¢ Masioro. C nmportorumna. C nepBoro
KaJTMOPOBOYHOTO MHCTPYMEHTA.

Jlanuma ocMoTpell cBou cKyaHble Tpoden. B kapmane Oasa-
XOHa OOHAPYXWJICS HEOOJBINON CTATBHON MITU(PT — BUANMO,
00pe30K KaJIeHOU MPOTIKKHU, KOTOPbIH MPEKHUI Baiesel] Tena
UCIIOJIb30BaJl BMECTO IIWA. [IJI1MHa — OKOJIO CEMHM CAHTUMET-
POB, TOJIIIIMHA — OKOJIO TpeX MUUTUMeTpoB. OObIYHAS yTIIepO-
JIMCTasi THCTPYMEHTAJIbHAS CTajlb. TBepaas, XpyIrkasi, rpyoo 3a-
TOUYEHHAasl HA TOYMJIBHOM KaMHe.

«CrienaeM 13 Hero nepBbli HAHO-PYHHBI MUKPOpE3eLl, — pe-
W MHKeHep. — VHCTpYMEHT, KOTOPBIM sl CMOTY MEXaHUUYECKHU
VHULIMMPOBATh MPOLIECCH TaM, IJIe HE XBAaTUT MPSIMOM MOITHO-



CTU U3TyvaTesi».

HaHuna 3axan mrudTt Mexay KOJIeHSIMHU, HAllPaBUB OCTPUE
BBEpX.

OH nepeBen 3peHre B pekuM CyOMUKPOHHOTO 3yMa.

Octpue mtudra, Kazasiieecss HEBOOPYKEHHOMY IJ1a3y OCT-
pbiM, Ha yBenmyeHuu B 1500 kpar npejcrano ypoaJiMBbIM, 3a-
3yOpeHHBIM yTecoM. MUKPOCKONMYECKHe pBaHble Kpasi, HAJIMII-
IIMe YelTyHKN OKUCIIOB, XaOTHYECKre OOpO3/Ibl OT adpa3uBa.

— Hlar nepBblil: XMMUKO-MEXaHUYECKasl MIaHapy3alysi JIy-
yoM, — npoiuentan Januna. — CriaxuBaHre MUKPOHEPOBHO-
CTeH.

OH akTuBMpoBai jiyd. ToHUaillIas HEBUAMMASA UIJIA YIbTpa-
(pmonera KocHynace OCTpHUSI.

Irmr....

Hukakoro rpoxora, HUKakux OpbI3r. Pa3zgasncs jquiib TUXUH,
€Jie CIIbIIIHBIA CBUCT, IIOXOKUI Ha CTpaBJIMBAaHUE Napa U3 MUK-
pokJianaHa. B Touke najneHus jiyya aroMbl MeTajlla MTHOBEHHO
VOHU3UPOBAIUCH U CYOIMMUPOBAIIH, YJIEeTast B BUJIC HEBUIUMO-
IO MOHHOTO (paKea.

Hanuna nosen nansiieM. Ero pyka, oOnajgaioimasi mpoTUBO-
€CTECTBEHHOU /JIs1 MPOCTOr0 CMEPTHOTO «Marnueckou TOYHO-
CTBIO 45, ABUTAJIACh C MPEU3UOHHOCTHIO MPOMBIIIJIEHHOTO Ma-
HUITYJISITOPa C CEPBONPUBOJAMM HA MArHUTHBIX MOAIIUITHUKAX.
Jlpokb NanbleB OTCYTCTBOBaJIA MOMHOCThIO — CuHcTeMa KOM-
MIEHCHPOBAaJIa MUK POJBIIKEHU I MBIIIILI, 3aMbIKasi KOHTYp 00pat-
HOW CBSI3U MPSIMO YE€pPe3 CEeTUaTKy IJia3a.



MukpoH 3a MUKpoHOM JlaHuna cpe3an rpyobie HApOCTHI CTa-
M, (bOpMHUPYSI HA KOHUYMKE IITU(PTA NACATBHYIO TPEXTPAHHYIO
nipamuay. Yroji CXOxKJIeHUs1 rpaHer — ctporo 33 rpaayca, or-
TUMAaJIbHBIN yTOJ AJISl paclipe/ie/ieHusl CIBUTOBBIX HaIpsKEHUN
1o Teopur NpovyHoct Mopa. Paaunyc 3akpyriieHust ocTpusi Ha
BeplIvHe nupamuabl Jannia BeiBen Ha (peHOMEHAIBHOE 3Have-
HUE: COpOK HaHOMeTpoB! OcTpee, YeM KPEMHHUEBBIM 30H]] ATOM-
HO-CWJIOBOT'O MUKpOcKona!

Ho 3t0 Obla suimes popma. [71aBHBIM OCTaBasioch copepika-
HUE.

— Illar BTOpO#i: rpaBUPOBKA TOMOJOTMYECKOW PYHHOU pas-
BOJIKM.

JlaHuna BCIOMHWI KJaccuueckylo pyHy «KuHermueckuit
Casur» — npocrenmmi ug, KOTOPBIM MECTHBIE OPY/KEUHUKHU
HaOMBaJIM HA HAKOHEYHUKHU CTPEJ U KOIUiA, YTOObl OHU MPOOU-
BaJIM KOJIbYYTH. B opurunae 3to Obuia CTpesIOBUAHAS 3aKOPI0Y-
Ka JIJTMHOM B JIBa BEpIIIKa.

JlaHn1a MBICIIEHHO Pa3/IoKWil BEKTOPHYIO AUAarpaMMy 3TOro
3HaKa Ha COCTaBJIAIOIIKE.

«Ilo cyTu, 3TO HanpaBJIEHHBIM JEJIUTEb IOTOKA MaHbl C €M-
KOCTHBIM HaKOIIMTEJIEM Ha KOHIIE. 3aMEHUM MpPsSIMOJIMHEWHbIE
YYaCTKM Ha MEaHAPOBBIE MUKPOIIOJOCKOBBIE JIMHUU. DTO CHU-
3UT MApa3sUTHYI0 MHAYKTUBHOCTb. JI06aBUM BCTPEUHO-IITHIpPE-
BOI EMKOCTHOM (PUJIBTP /JIs1 OTCEUYKHU BBICOKOYACTOTHBIX FAPMO-
HUK MaHO-TIOJISL...»

OH HayaJl HAHOCUTb MUKPO-PYHY.



JIyud smurrepa IY® mysnbcupoBasl Ha 4acTOTE B HECKOJIBKO
kuorepu. [lupruHa 1MHUM TpaBieHUs COCTaBJIslla POBHO TpH-
cTa HAaHOMETPOB. [ TyOMHA — CTO MATHAECAT HAHOMETPOB.

Ha rpansix kpoiedHoit nupamuaku octpus anuma ciou 3a
CJIOEM BbIKUTaJl CJIOKHEUITYI0 AU(PPAKIIUOHHYIO CTPYKTYpY. OH
HE ITPOCTO KOMMPOBAJ 3HAK — OH MacITaOMpOBaJI €ro, Co3aaBast
(ppakTanbHBI MYyJIBTUILIEKCOP.

BmecTto onHOW pyHBI Ha OCTpUE YMECTWUJIACh MaTpulia U3
HIECTU/IECSATU YEThIPEX MUKPO-IJIM(POB, CBA3AHHBIX MEXKIY CO-
0011 CBepXTOHKMMU IMHAMH TTUTaHus1! OHM ONOSICHIBAIN TPAHb
OCTpUsl, CJIOBHO [OPOXKHM Ha KpHUCTaJUle MMKpPOMNpoleccopa
Pentium, cxonsch B equHbIA (DOKAJIbHBINA Y3€J1 MPSMO Ha HAHO-
pa3MepHO BEPIITMHE WIJIBI.

Mana [JaHwnibl Tasiyla ¢ HEYMOJMMOUM CKOPOCTBIO:

‘[Mana: 210... 160... 90... 40...]°

ITo Buckam cTpyusics eqKuil XoaoaHbli not. Harpsixenue Obl-
JI0 KOJIOCCaNTbHBIM. JTO ObUIa paboTa XUpypra, OrepupyIolero
Ha YPOBHE OT/IEJIbHBIX MOJIEKYJISIPHBIX Lierouek. OJTHO HEBEpHOe
JBWXeHUe, cOOM (DOKYCHPOBKH Ha I0JIM MUKPOHA — U COCETHUE
JOPOKKU 3aMKHYTCSI HAKOPOTKO, MIPEBPATUB MaTpully B Oecro-
JIE3HBIN KYCOK MEPEKKEHHOrO IILIaKa.

— dokyc... nepxu Gokyc, 4epT Obl Teds1 TOOpa, — IMIenTal
JlaHnna CKBO3b CTHCHYTHIE 3yObl. — YucCIIoBas aneprypa HoJlb
HIECTBAECAT MSATh... NIyOMHA PE3KOCTH TUIIOC-MUHYC JJBECTH Ha-
HOMETPOB...

Ha ormetke "[Mana: 14 / 280] oH 3aBepIimI NOCIEIHION Me-



PEMBIUKY 3a3eMJISIIOIIET0 KOHTYpa.

JIyu norac.

Hanuna oOGeccraeHHO OTKMHYJICS CIMHOM Ha IIepIIaByio CTe-
HYy CKJIaJia, TSKENO M XpUIuio apimia. [lepen miazamu 1muibuii
LBETHbIE KPYI'M — MO3T, HE MPUBBIKILIMI K CTOJIb YYJIOBUIIIHON
Harpy3Ke Ha 3pUTeJIbHYI0 KOpY M amnmapar MpoCTPaHCTBEHHOIO
NO3ULIMOHUPOBAHUSI, TPOTECTOBAJ a/ICKOIl MUTPEHBIO.

Ho mrudt... mrudT ObUT 3aKOHYEH.

Jlannna nepeBen AyX, IPOMOKHYJI PyKaBOM IOT CO JIOA ¥ CHO-
Ba IMOCMOTpENT Ha KOHYMK MHCTPYMEHTa — CHavyaja OOBIYHBIM
3peHueM, 3ateM uepe3 «CyOMHUKpOHHBIN B3op».

HeBoopyXeHHBIM I71a30M OCTpUE Ka3aJoch OOBIYHBIM, pa3-
B€ UTO METaJJT HA CaMOM KOHUMKE MOTepsiT OJIECK, CTaB MaTo-
BO-YEPHBIM, CJIOBHO MOKPBITHIM caxer. Ho [lanuna 3Han: 310 He
caxa. 910 3(pPEKT YEPHOrO KPEMHHSI — OINTUYECKAs JIOBYIIIKA,
CO3[IaHHAs1 CYOBOJIHOBBIM HaHOpPeJbehOM, KOTOPBIN MOIJIONIA
MOYTH CTO MPOLIEHTOB MAAAOIIEr0 BUIMMOro CBeTa!

A 1Ol MMKPOCKOITUYECKHM YBEIUYEHHUEM. ..

370 OBUTO MPOM3BECHUE TEXHOJIOTMUECKOTO UCKycCcTBa. Tpu
rpaHy MUPaMU/Ibl ObUTM TOKPBITHI CTPOTMMU, T€OMETPUYECKU
0e3ynpevHbIMU PsIaMi HAaHOKaHABOK. OHM HATIOMUHAIIA apXH-
TEKTypy KpHCTajUla MaMsTH BBICOKOM TuloTHOCTU. H1 ofHOI 3a-
3yOpuHbl. Hu onHoro omnaenenHoro kpasi. MaeanbHast (pOTOH-
Hasi JuTorpadusi ryooKoro yiaprpacduoneTa, BOILUIOIIEHHAs B
3aKaJIEHHOM CTaJId.

BHe3anHo BO3yX BOKPYT OCTpPHs TUXO 3aryied.



be3 Bcsakoit koMaHabpl co cropoHsl Hdanwiel ¢oHOBOE Ma-
HO-TI0JIe, paccesiHHoe B atMocepe Oct-bpura, Hayano BTATH-
BaThCsI B HAHOCTPYKTYPUPOBAHHYIO MaTpUILy !

dpaxranbHas aHTeHHa padortana! Eil maxe He TpeOoBasiach
TIOCTOSTHHASI TTOJIITUTKA OT BJIAJIE/IbIIa — reOMeTpHsI KAHAJIOB OblI-
JIa HACTOJIbKO COBEPIIIEHHOM, YTO Pa3HOCTh MOTEHIIUATIOB BO3HU-
KaJla ECTECTBEHHBIM MyTeM 3a CUeT I'PajJueHTa MIIOTHOCTH (Pu-
pa!

[Nepen rmazamMu BCIBIXHYJIO ONOBEIICHUE:

[Buumanne! Co31aH yHUKaJbLHBIN apTedakT Heu3-
BECTHOM TOmoJorun!]

[Anaim3 o0bekTa: Pynnbiii Mukpopesen (Jxcnepu-
MEeHTAJbHBII NPOTOTHU)]

[Knacc m3neaus: Panr E (Peaknin)]

[9ddexkTnBHOCT, mnpeodOpazoBanuss MaHbl: 94.7%
(Cpennuii noka3zareJib s u3geaui panara E: 12-18%)]

[CBoiicTBO: «Moaekyasipuoe Pacimenienue». 3a cuer
CBEPXBBICOKOI MJIOTHOCTH CHJIOBOr0 MOJIsSI Ha pajauyce
octpus B 40 HM, 00bEKT IIPEO0/10JIeBAET MEKaTOMHBIE CBS-
31 0€3 BO3HHUKHOBEHHNSI CONPOTHBJIEHUS MaTepuaJa]

[IIpoynocTh ocTpus yBeanuyeHna B 80 pa3 3a cuer cTosi-
yeill uHTEPPepeHIIMOHHOM BOJHBI NoJs1 TBepaocTu]

[IIosxyuen onbIT KJIacca: +450 XP!]

[Bam ypoBens noBbieH! Tekyiuii ypoBensn: 2]

[[Iosxydeno 5 oukoB xapaktepuctuk. Pacnpeneaure ux
B MEHIO cTaryca]



Januna u3gan KOpOTKUM, CyXOl CMEIIIOK.

JleBsIHOCTO YeThIpe U ceMb JecAThix mpoueHTa KIT/I!

B mupe, rae ydinue Ky3Helbl TUIbAUA TOPAUIUCH TEM, UTO
MX TPOMO3KHE apTedaKThl BbIIABAIN KAJIKUE MMATHAIIATH [TPO-
LEHTOB TOJIE3HOTO AEWCTBUS, TEPsisi OCTAIbHOE B BUAE IOUKO-
ro meperpeBa u OecIoye3HOrO TPecKa UCKP, ero MPUMUTHBHBIN
TECT-YHUIT MIOKa3aJl pe3y/IbTaT MPOMBIIILJIEHHOTO TOTYPOBOAHU-
KOBOTO KpucTasuia!

OH B35 TUIaCTHHY OyJiata, KOTOPYIO MOgoOpai Ha CBAJIKe.
Bricokoyrnepouctasi, 3akaJieHHast CTallb, KOTOPYIO OOBIYHOE 3Y-
OWJIO Jake He Iapanajio, JUIIb BbICEKast UCKPHI.

JlaHuia nopHeC KOHYMK MUKpopesla Kk metauty. He npukia-
JIbIBasi CUJIBl — TOMHSI O CBOE cMexOoTBOpHOU Cuiie B BOCEMb
€/IUHUI] — OH MPOCTO KOCHYJICSI TIOBEPXHOCTU U TIOBEJ PyKOM
BHU3.

He Obu10 HU CKpekeTa, HU BU3ra pa3IupaeMoro MeTasuia.

Mukpope3ell BoIIeN B 3aKajJIeHHbII Oys1aT, Kak pacKaJeHHBII
HOX BXOJUT B MOJTAasIBIIIEe BOJIOrOfICKOe Maciio. be3 masneiiiero
corporuBienus. OcTpue pa3aBUTraio KPUCTALIMUECKYIO PelleT-
Ky CTaJlM Ha aTOMapHOM YPOBHE, pa3pe3asi MeXaTOMHBIE CBS3U
KBaHTOBaHHBIM I10JIEM KUHETUUYECKOTO CIIBUTA.

Ha noBepxHOCTH OCTas1ach TOHYaMIIAs, TOJNIUHON C Ay TUH-
Ky JuHus. JlaHWIa BKJTIOYMJI ONTHYECKUN 3yM: Kpash KaHaBKU
OBbLIIM HE 3aMSThI, HE COPBAHBl — OHU OBbUIM 3€PKAJIbHO TJIAJIKH-
MH, C aTOMapHOW YMCTOTOM MOBEPXHOCTU MO YETHIPHAATOMY
KJIacCy MIepOXOBaTOCTH !



JlaHuna MmogHs TMa3a K HeOy, Ijie CKBO3b IUIOTHBIA CJION
YTOJILHOU rapu poOuBaioch xoinonHoe conHie Oct-bpura.

CHu3y, CO CTOPOHBI IIEHTPaJIbHOM IO PemecieHHoro
nosica, JIOHOCWJICS PUTMHUHBIN, TSDKENIBIA TPOXOT TUTAHTCKHMX
MApOBBIX M MAHO-TTHEBMAaTHYECKUX MOJIOTOB. TaM NOTen COTHU
JII0KUX MAacTEpOB, TPaTsl TOHHBI YIJIs, JIOMasi HAKOBAJIbHU U BbI-
OuBasi MyJIOBBIMM KyBaJlJlaMU CBOU KOpsIBble, yOOrre 3HaKM Ha
opone 1 Mmeuax. OHM TOPAUIMCH CBOMMH MO3OJISIMU, CBOMMH TIe-
PEKOIIIEHHBIMU OT HATYTY JIMIIAMHU U CBOEW MePBOOBITHOM, Clie-
10X MOIIIBIO.

OHM cuuTaIM €ro Kajekon. 3aI0XJIMKOM C KJIacCOM-aHOMa-
JIMeN, He CIIOCOOHBIM MOAHATD TSKEIbIA MOJIOT.

JlaHuna MemJIeHHO 3akayl MUKpopesel] B Taibliax, CIOBHO
OOBIYHBIN YEPTEKHBIN pericenep.

— BbI MOXeTe cTydaTh CBOMMH MOJIOTAMH XOTb /IO CKOHYA-
HUs BpeMeH, MKapy, — HerPOMKO, C XOJIOHOW YCMEIIIKOM MPo-
u3Hec BeAymui TexHosor. — Ho smoxa OpoH30BOro Beka B Ba-
el MaruM TOJIbKO UTO 3aKOHYMJIACh.

OH omycTua B3MJISIT HAa TOJMMPOBAHHYIO IUIACTUHY Oyrarta,
MBICJIEHHO Pa3BOpavMBasi B TOJIOBE CXEMY IIIECTHCIONHOIO Ma-
HO-TTIPOIIECCOPa C MPOCTPAHCTBEHHON MHTETpaIMel JIOTHIeCKUX
PYH.

— Hauunaercs spa kpemHus. TouHee... OyJaTHOrO HaHO-
CTpyKTypupoBaHus. Y 3aBof cTpoUTh 51 BaM He Mo3Bomo. 51 cam
CTaHy 3TUM 3aBOJIOM.



I'naga 2. [IlepBbIii yum
Ha pP>KaBoM 00JI0MKe]

Boznyx B Huxnewm Iosice Oct-bpura umen Bkyc 3acrapeson
cepbl, MEePEeXKEHHOTO KaMEHHOIO YIVISl U YYKOro 3aMep3ILero
nota. 31ech He ObUI0 HeGa — ObLT JIMIIL HU3KUH, HEMPOHUIIAe-
MBI ITOJIOT U3 KUPHOW KOIOTU, KOTOPBIN HETUIAJICS 32 MPOCMO-
JIEHHbIE KapHU3bl KPUBOOOKMX OAPAKOB U Oce/iall Ha 3y0ax CKpH-
y4yeu rpadpuTOBOU KPOIIKOU.

Hanuna meyieHHO Opest B0b OECKOHEYHOro pBa, KyJa Ky3-
HeuHble MaHyakTypbl TpeTbero sipyca cOpachIBaJId OTXOJIbI
pOU3BOACTBA. JIeBas nojomBa ero eIMHCTBEHHOTO YLEJIEBILIETO
OOTMHKA OKOHYATEJIbHO OTBAJIMJIACH TPU KBapTaja Ha3al, U Te-
Nepb Kax/Ibli 11ar 110 MEP3JIOMY IILJIAKY OT3bIBAJICS TYIBIM YKO-
JIOM B IIPOMEP3IIYIO 1O OeCUyBCTBUS TISATKY.

B kapmanax ObUIO cTepriibHO IycTo. HU eauHoro memHoro
MIOJTYTPOINa, HA YepcTBOM XJ1eOHOM Kopku. [lambro m3 rpyooit
JepIoTy, BbIJAHHOE MPY MHULIMALIMY B pacrpeenuTeIbHoM Oa-
pake, MPOMOKJIO O]l MOPOCSIIEH KUCIOTHOM B3BECHIO U TSHYJIO
IUIEYH K 3eMJIE CHIPOI YYT'YHHOU TSIKECTBIO.

«Cwuna: 8. BBIHOCIMBOCTB: 9», — MBICIIEHHO ycMexHYyJIcs Jla-
HIJIA, BbIpAaBHUBAsI cOUBaloleecs AbIXaHue.

JIioOoli momMacTepbe M3 JIMTEHHOTO 1ieXa B CBOM YeThIpPHA-
JUaTh JET UMeJ KaKk MUHMMYM [BaalaTh NATh MyHKTOB Cu-



JIbI, 4TOOBI BOpPOYATh KJEIIaMu MyJIOBble TUITM. B 3TOM Mupe
Ouonornyeckast MycKyJatypa Oblia psiMbIM OTpakeHreM Ooxe-
CTBEHHOTO 3ambiciia CHCTEMBI: ThI JIMOO ObLIT CIIOCOOCH COTHYTh
peJibC TOJIbIMU PYKaMH, 3aCIyKUB YBaXKEHUE TMIIbACUCKUX 3a-
MpaBWJI, JIMOO CABIXaJ B CTOYHOM KaHaBe, Pa3/IaBJICHHBIN Tep-
BOM K€ MOPIIHEBOM KJIEThI0. Ero kitacc — «PyHHBIN peMecieH-
HUK (AHOMaJIbHBIN)» — MECTHAsSl MPUEMHAsi KOMHUCCHS COWJia
BbIpOXXeHreM. MHBanuaHocThio. bpakom reHodoHaa. «3aa0x-
JIVIK, HE CTTIOCOOHBIN yAePKaTh MAJIbIid PyIHUK.

Ho lanuna Bugen stor Mup uHave. Tam, rae 3T ropuiono-
JOOHBIE IMKApy BUAEH TPyOYIO TUIOTh U TSKECTD JKeJle3a, OH —
BEAYIIMN TEXHOJIOI MOIYIPOBOJHUKOBOIO KJlacTepa ¢ TpUALA-
TBHIO TOJJAMU 3€MHOTO CTaxka B ¢rotonurorpadun ynbrpacduosne-
TOBOTO Juara3oHa — BUAEJ KpUcTajiorpapuueckue aeeKTsl,
TUIOTHOCTh JJUCJIOKAIM Y TIOTEHIMAJIbHBIE Oapbepbl KBAHTOBBIX
M.

Ero B3rsap 3anenwics 3a Oypblid OTBAT HAa THE TPOMOUHBI.

Cpenu cniekmxcsi KyCKOB IUIAKa, PACKONOTHIX IPpapUTOBBIX
THUIJIEW Y BUTHIX METALTMUECKUX CTPYXKEK TYCKJIO OJIECHYJT Kpai
oOsioMKa. JlaHwnsia Cross 1o OCHIMAIOIENCs] HACHITY, He oOparias
BHUMAaHMS Ha JIEASHYIO I'PsA3b, 3AJMBAIOLIYIOCS 32 TOJIEHUILE, U
BLICTIMJICS NaJIbLIaMK B MeTasul. [1asblibl oepeBeHenu ot Xxonoaa,
HO TAKTUJIBHBIE PEIETITOPbI, 000CTPEHHbIE AHOMATLHBIM CUCTEM-
HBIM BOCHpUATHEM, 0e301IMO0YHO Nepeaiu CTPYKTYpy mare-
puana.

10 OBUT CJIOMAHHBINA Tecak. OOBIYHBINA MACHULIKANA CEKAY WIIA



TSDKEJTBI KOCaph, Cy/Is 10 BCeMy, OpOIIIEHHBIN MOAMACTEPbIMU
U3-3a rpyo0ro Mpou3BOACTBEHHOTO Opaka. KiHok nepenomui-
Cs1 HAMCKOCh B TIEPBOM TPETH MOJIOTHA: O'POMHAsI KOBOUHAs Tpe-
IIMHA ITYOMHOM B MaJjiel] paccekaia MeTaul y caMoro ooyxa.

Jannna nogHsuT 0OJOMOK K I71a3aM, CMaxuBasi TIOYIIeYKOn
HaJiblia KOPKY P/KABUYMHBI U BbEBLIMICS KUP.

Kpuunoe xene30. CbIpoayTHbIN, HEOIHOPOIHBIN CILIaB C 4y-
JOBUIIHBIM KOJIMYECTBOM (pocopa U IIIAKOBBIX BKJIIOUEHUIA.
3epHO KPYITHOE, PhIXJIOE, ACHAPUTHASI CTPYKTYpa MECTaMu Ha-
pyliieHa BapBapCKUM MeperpeBoM B ropHe. JIio6oit HopMaIbHBIHI
Ky3HeIl BBIOPOCHJT ObI 3TOT KYCOK JIepbMa, JIaXKe He TbITasICh Tie-
pEeKoBaTh — CTaJIb ObLIa XPYIKOW, KaK MepeKaJIeHHOe CTEKJIO, U
pacchlnanach Obl IO BTOPHIM yapoM O0€BOro MOJIOTA.

Ho y kpu4HOro *ene3a ObUIO OHO KOJOCcalbHOE, (hyH/a-
MEHTAJILHOE NPEUMYLIECTBO, O KOTOPOM 3/IEIIHUE PEMECICHHU-
KM JJaXe HE JOTabIBaJIUCh.

W3-32 BOJIOKHUCTON TEKCTYpPbl U HEPAaBHOMEPHOIO pacripe-
neneHust (beppUTHO-TIEPIMTHON (PPaKIMKM TOT MeTaul o0Jia-
JaJl OTPSACAIOIIEN, aHU30TPOITHOM MAarHUTOCTPUKIIMEN U BBICO-
KON MPOHMIIAEMOCTBIO JIs1 KOTEPEHTHbIX Marn4eckux 3MaHa-
Il HU3KOM MHTEHCUBHOCTH. DTO OblIa HE MOHOJIMTHAST OPOHSI.
10 ObLIA TOTOBAS CJIOMCTAs MOAJIOKKA. EcTecTBeHHas neyaTHas
IUlaTa, CO3/1aHHas CJIENbIM CJIYy4YaeM U KpPUBBIMU PYKaMu Cpejl-
HEBEKOBOI'O Ky3Hela.

— Tloitner, — xpuruio npouentan [daHumia, 4yBCTBYs, Kak
NIEPECOXILEE TOPJIO CATHUT OT YIOJIHOIO AbiMa. — 714 HyseBo-



'O TEXIIPOLIECCA COMAET Ja)e MYyCop.

ek ok

Tpaktup «I'Hunas 3artymika» CTosul Ha CThike [peHaxHOro
CEKTOpa U KOXXEBEHHbIX PAJOB. DTO ObLJIO TPEX3TaXKHOE CKOCO-
OOYEHHOE Uy/IOBHUITIEe U3 TIOYEPHEBIINX AYOOBBIX OaJIOK, BOHSIIO-
IIee MPOKUCIIMM MTUBOM, MOKPOM IIEPCTHIO U KapeHbIMU Oapa-
HbMMHM KUILIKAMH.

TpakTUpILIMK — KPACHOPOKUI JETUHA CO LIPAMOM Yepe3 BCIO
HWKHIOIO YEJTIOCTh U MyA0BBIMU KYJIAaKaMH 3alIPaBCKOTrO BBILIM-
6a1b1 — cMeput JaHuiTy Tpe3pUTebHBIM B3IISIIOM MaTeHbKHX
3aIlIBIBIIMX [JIA3.

— Mepsk 3a HOub Ha J1aBke B oO1iem 3aite. [lonmenska — B
capae C 4yKMMHU CBUHbSIMU, — OTpe3ajl KabaTuMK, BHITHpas 3a-
CaJICHHOM TPAIKOM OJIOBSHHYIO KpykKy. — Hetr MoneTr — mpo-
BaJIMBai, MoKa s Tede 1IeI0 He CBEPHYII, 310X UK.

JlaHnsia Mosya paccTer’ysl BOPOT APAaHOrO MaybTO, HAIlly-
naJl Ha BHYTPEHHEN CTOPOHE MOJKJIAIKM €JUHCTBEHHYIO LIEHHYIO
Belllb, YLEJIEBIIYIO OC/IE MEPEXOAA — MACCUBHYIO JIATYHHYIO
MYTOBUIly C I'PAaBUPOBAHHBIM BHHTOBBIM 3aKMMOM, JAETaJlb OT
3€MHOT0 JJa0OPAaTOPHOIo INTATHBA, YyA0M 3aCTPSBLIYIO B CKJIa/I-
Kax TKaHU. MeTast OblT YMCTBIM, MOJMPOBAHHBIM, JIMIIEHHBIM
NpUMecel CBUHIIA, CTOJIb OOBIYHBIX JJIS1 MECTHOTO JIMThSI.

OH NOJMOXKWII JTATYHHYIO JIETAJIb HA JIMIKYIO CTOMKY.

— Yepnak. Camblil JaJIbBHUM YTOJ1, TA€ MPOTEKAET KpbIllIa U
HET HYM OJIHOM xvBOM Ayru. Ha Tpu nHs.

TpakTupiuk crped JaTyHb IIMPOYESHHON JIAMUINEH, TIPUIP-



YUBO HAJIKYCHUJI €€ KEJITBIM PE3LIOM, POBEPsIsl BABKOCTh, XMbIK-
HYJI 1 KUBHYJI B CTOPOHY y3KOU, [IOUTH BEPTUKATBHOW JIECTHHUIIBI
B IN1yOMHe 3aJa:

— Tpetuii nposier oz camyio IpaHKy. Eciiu cioxHens tTam
OT CKBO3HsIKa — BBIOPOIIly B KAHABY BMECTE C TBOMM TPSIIHEM.
Opesina He nam.

Hanuna He orBetus. [logxBaTUB 3aBEPHYTHI B MOKPYIO Be-
TOIIb OOJIOMOK TECaKa, OH CTaj MOJHUMATHCS MO CKPUITYUYHM,
MIPOTrUOAIOIIIMMCS TIO/T HOTaMH CTYTICHSIM.

Uepnak BCTpETHII €ro MOTHJILHBIM XOJIOJOM M T'YCTBIM 3ara-
XOM MBIIIMHOTO rioMeTa. CKBO3b JIBIPHI B PACCOXIIIEHCS Yepernu-
11e KOCBIMU CTOJTOAMU MaJiaj TYCKJIbIN AHeBHOH cBeT Oct-bpura.
3n1ech ObUIO MYCTO, €CIIM HE CUUTATh FOPBI ITPEJION COJIOMBI B YIITY
¥ MAaCcCHIBHOTO CTOJIa C PACKOJIOTOM yOOBOW CTOJICHITHUIIEH TOJ-
IIMHOUM B TPU BepilKka. BUaAUMO, KOTa-TO 3TOT CTOJ MBITAIMCh
BBITAIUTh OTCIO[A, HO OPOCUJIM, HE CYyMEB MPOTUCHYTh B Y3KHiA
JIECTHUYHBIN J1a3.

HimeHHO TO, 4TO TpeOOBaIOCh.

JlaHuna nofoIesn K CToly U HaBaJIWJICS Ha HErO BCEM TEJIOM.
Cro o1y TUMO KaYHYyJICSl — MpaBasi epeiHsisl HoXkKa Oblia cTe-
caHa CHU3Y.

— AMIUMTY/Ia Mapa3uTHBIX KOJIeOAaHW — HEe MEeHee JBYX
MUJUTAMETPOB, — CYXO KOHCTaTUPOBAJ WMHXKEHEp, CJIOBHO Ha-
XOIWJICA B YACTOM KOMHATE UCCIIEIOBATENIbCKOIO LIEHTPA, a He
B KJIOMOBHUKE TPymi00. — YacToTa 3aTyxaHuss — OKOJIO MSTH
repu. Henonyctumo. Ha Takom crenae npenesn TO4HOCTH NO3U-



LIMOHUPOBAHUsI COCTABUT ILTIOC-MUHYC CTO MUKpPOH. bpak cto
MPOLIEHTOB.

OH onycruiicsl Ha KojieHu. OTBICKaB Cpeii Mycopa HECKOJIbKO
IUIOCKMX LIETIOK M KOMbEB CyXOH INIMHbI, [laHna npuHsAiIcs Me-
TOIUYHO BBIPAaBHUBATh HOXKKHU. OH 3a0MBaJl KJIMHbSI KaOTyKOM,
IIPOBEPsIst KAK/IBIN y3eJI Ha CIIBUT, TTOKa yOOBast TpOMaJIvHA He
BCTaJla HAMEPTBO, CIOBHO BJIUTAasl B TPAHUTHOE OCHOBAHUE.

Crnenyronmii mar — aeMigprupoBaHUe.

B murorpadgum BubOpanmss — riaBHbIA Bpar. [Tpoesskarorast
110 MOCTOBOM TeJlera Ha pacCTOSIHUM B COTHIO METPOB CIIOCOOHA
cMazaTh CYOMUKPOHHYIO SKCMIO3UIIUIO, TTPEBPATUB CIIOKHENIINN
9uIl B OeCHOJIE3HBIN KYCOK KPEMHUSI.

JlaHuuia CHSIJT MOKPOE MaibTO, OTOPBAJI TSIKEJIblE, HAIMTABIIIU-
€csl BJIaroM MOJIbl M PacCTeNWI UX Ha crojyie B Tpu ciosi. Ceep-
Xy HAChINaJ POBHBIM CJION MEJIKOTO CYyXOro Mycopa U JIpEBECHOU
TPYyXH, CO3/1aBasi KOMIIO3UTHYIO BUOPOTracsIyIo MOAYIIKY C IPO-
I'PECCUBHBIM MOIJIOIIEHUEM KUHETUYecKor sHepruu. Ha aty no-
AYIIKY OH BOIPY3WJI TUIOCKUI OOJIOMOK PEYHOTO TOJIbIIIA, Hal-
JeHHBIN TYT Xe, o/l OAJIKOH.

W TonbKo Ha roJbiil, 3a(pUKCUPOBAB €0 AEPEBSHHBIMU Pac-
nopkamu, [laHuma ormycTusia 0O6JIOMOK Tecaka.

Cron npeBparuics B ONTHYECKUM BepcTak. [IpuMuTUBHBIN,
COOpaHHBIN U3 TPA3U U THIWIYIIIEK, HO (PU3UYECcKr Oe3ypeyHbIn
C TOUKM 3pPEHUS ralleHus1 HU3KOYaCTOTHBIX PE30HAHCOB.

JlaHuma cei Ha MIATKMEA TaOypeT, IMOJIOXKWJI JIOKTH Ha Kpau
CTOJIa, CLIENJI MaJIbLIbl B 3AMOK U 3aKPbUI IJ1a3a.



Emy TpeGoBasioch nepeHacTpouTh COOCTBEHHOE TeJIO.

ok ok

Knaccuueckuie pyHHbIE Ky3HEIbl 3TOr0 MUpa HAHOCWJIM 3HA-
KU C TOMOIIIBI0 MaHO-TMHAMUYECKUX 3yOUIT U PUTYAIbHBIX MO-
JIOTOB U3 MeTeopuTHOro cepedpa. Januna Bugen ux padbory Ha
LEHTPAJIbHOM IJIOINAAM: Ky3HEll BECOM I0J] OJITOpa LIEHTHEPA,
noOarpoBeB OT HATYTW, BOMBAJ TSKEJIbIid YeKaH B PaCKAICHHYIO
OpOH3yY, BbLJIAMbIBAsI B METAJLJIE KAHABBI IIIMPUHOM B MaJsell U II1y-
OMHOM B IMOJICAHTUMETPA.

370 ObUIO AMKAPCTBO. UynoOBHIIHASL, BOMHUIONIAsT OE3rpaMoT-
HOCTb.

MaHna no cBoeil KBaHTOBOW NpUpOJE SIBJISAIACH BbICOKOYA-
CTOTHBIM BOJIHOBBIM IOJIEM C YPE3BBIYAMHO MAJION JIJTMHOM BOJ-
Hbl. [IbITaThcst HAaMpaBIATH ee yepe3 OOpo3ay IMUPHHON B TPH
MWJIMMETPAa — BCE PABHO YTO 3aJIMBaTh BOAY U3 OKEAHCKOW
BOJIHBI B JKEJIE3HOMOPOKHYIO IIMCTEPHY uepe3 JbIpy OT JIWHa-
MUTHOM IaKu. [[eBIHOCTO MPOIIEHTOB SHEPIUU PACCEUBATIOCH
B BUJIE TEIJIOBOrO yJapa, aKyCTUYECKOro BHM3ra M Mapa3suTHBIX
9NIEKTPOMArHUTHBIX HaBOAOK. VIMEHHO MO3TOMY OpYKUE MEeCT-
HBIX «MacTepOB» CBUCTENIO, UCKPUJIO, TPEJIOCh U B3PHIBAJIOCH B
PYKax BJIA/IENbIEB MOCTIe Maphl JECSITKOB aKTUBAITUI.

WctunHas pyHa He TpeOoBasia riyOuHbL. Bl He HyKHBI ObLIH
KyOWYecKre CAaHTIMETPhI BBIJIOMAHHOW CTaITH.

Eit TpeboBasiack nuiis Tononorusi. [IoBepxHOCTHBIN MUKPO-
KaHaJl, COM3MEPUMBIN C JIMHOM BOJIHBI KOT€PEHTHOrO MOTOKa
MaHBl, I71e FpaHUYHBIE (PPEKTH KPUCTATUIMYECKON PEILIETKH CO-



3[1aBAJIM TYHHEJIbHBII PE30HaHC.

Janwmna oTkpsul 1asa. Ero B3nisan cokycrupoBaiics Ha ILIoc-
KO rpaHM OOJIOMKa Tecaka, B IByX MUJUTUMETpax OT PXKaBoro
CKOJIa.

«utepdeitic Cucrembl. [IarHocTvka BHYTPEHHUX KaHa-
JIOB», — CKOMaHJIOBaJI OH TPO ceOsl.

Ilepen MbICTIEHHBIM B30pOM pa3BEpHYJIACh MOMYIIPO3pavyHast
CXeMa ero COOCTBEHHOrO SHepreTMyeckoro Kapkaca. sKajkoe
3penuie [0 MECTHBIM MEpPKaM: TOHKHUE, CJIOBHO MAyTUHHBIE HU-
TH, PYYEHKH MaHbl, €1Ba 3aMETHbIM pe3epByap B parlOHE COJI-
HEYHOTO CIIJIETeHHsI 00bEMOM BCEro B IBALIATh enuHUIL. JII000i
YUEHUK Mara MMeJl pe3epByap B COTHIO Karlelb.

Ho [lanuna obpartun BHUMaHue Ha Apyroe. Ero mepunuansl
HE [IUTH K MBIIIIaM PYyK, KaK Y BOMHOB WJIA MOJIOTOOOIEeB. [ 1aB-
Hasl Marucrpajb €ro MaHOIPOBO/A MOJAHUMAJIACh BEPTUKAJIBHO
BBEpX, OOBMBAJIA IIEWHbIE MO3BOHKU M Pa3BETBISIACH B 3pH-
TeJIbHYIO KOPY, OIUIeTast TUIOTHOM CEThIO IIa3Hble SIOMOKH, ITUJIH-
apHbIe MBILILIB U [JIA3HOE JTHO.

Ero knacc 6pu1 He KanedHbiM. OH ObLT BBICOKOCTICITUAN3H-
POBaHHBIM.

Hanuna cnenan riiyOOKU BIOX, 3aMEJIsIsl CEPIEUYHBI PUTM
JI0 COpPOKa yAapOB B MUHYTY. Bnox — 3agepkka — MeJIEHHbIA
BBIJIOX yepe3 Hoc. [lynbcoBas BosiHA nepecraia OTAaBaTh B BUC-
ku. Pyku, nexaipe Ha cTolne, oTepsuld OILyleHue COOCTBEH-
HOU TUIOTH, MIPEBPATUBIINCH B O€3:KU3HEHHBIE UyTYHHbIE MaHU-
MYJIATOPBI, UCKJIIOYAIOIIME MAJICUIINKA (PU3UOIOTUIECKUM Tpe-



MOp.

«AKTUBaIMA XpyCTaauKa. ONTUYECKUN PEXKUM: TIPAMOE JIU-
Torpapuyeckoe MacluITabupoBaHKE».

B neBoM I71a3y BCHbIXHYJIa ocTpas, JieAsHast 0osb. CI0BHO
TI0/1 BEKO 3arHajii PacKaJeHHYIO UITy U3 KUKOTO TeJusl.

3putenpHOe nosie [JJaHuasl MTHOBEHHO M3MEHMJIOCh. Mup
NOTEPsJT KPAaCKM, PacHaBIIMCh Ha Ipajallid CEpOro M pe3Kue
W30JIMHUM IEKTPOCTATUYECKUX MOTeHIMaIoB. MaciTad Havyas
CTPEMMTENIBHO PACTH, MOAYMHSACH BOJEBOMY YCUIIMIO: MATH-
KPaTHOE YBEJIMYEHHUE... ABAJALATUKPATHOE... CTOKPATHOE. ..

Ilepen HUM BO3HMKJIA NCTUHHAS IOBEPXHOCTh KPUYHOTIO Ke-
Je3a.

['py0Oas, u3peiTast OCIMHAMY KOPPO3UH paBHUHA. [ UraHTCKuE,
MIOXO)KME Ha BYJKaHUYECKUE XpeOThl KpUcTayuibl (peppuTa, pas-
JIeJIEHHbIE YEPHBIMM YIIEJbSIMU IIJIAKOBBIX MUKpoIMycToT. Ye-
IIyHKY OKCHJIA JKeJIe3a Ka3aIMCh LIMKJIONUYECKUMHU ITUTaMu Oa-
3aJ1bTa, HABAJICHHBIMHU JIPYT HA JIpyra B MbSHOM OECIIOpsIJIKE.

Janvna BEIOpa pOBHYIO Teppacy pa3MepoM BCEro JecsATh Ha
NATHAALATh MWUIMMETPOB. 3[€Ch KPUCTAIUIMYECKAs CTPYKTypa
Obl1a OTHOCUTEJIBHO CTaOWJIBHOM — IJIOTHAs MEepJIUTHAs KOJIO-
HUS C OPMEHTHPOBAHHBIMM TUIACTUHKAMU LieMeHTuTa. Maeans-
Hasi KpEeMHUEBas IJIacTUHA Oe/THsKA.

Tenepb — MHCTPYMEHT.

Jlanuia noTsaHya MaHy U3 pedepByapa. Kpoleunas crpyiika
— He Oosiee NOJMYTOpa eJUHUI] B CEKYHy — MOAHSIIACH T10 MO-
3BOHOYHOMY KaHaJly, BOIIUIA B 3PUTEJIbHBIA HEPB M yIapuja B



OUOJIOrMYECKYIO JIMH3Y JIEBOTO IJIa3a.

XpycTayvK U3MeHW!I KpuBU3HY. LlunmapHasd Mblla cxxajiach
C TaKOM CUJIOM, YTO B YTOJIKE IJ1a3a JIOMHYJI KanWLIsp, OKPalln-
Basl CKJiepy B OarpoBblil 11BeT. MaHa, Mpoii/isi CKBO3b OpraHu-
YECKYI0 TKaHb, OIS PU30BAJIACh, CKAJIACh U C(POKyCcHpOoBaJiach B
KOHMYECKHH ITyYOK C YIJIOM PAaCKPBITUS MEHEE TPEX IPalyCoB.

Ha BbIXOn€ M3 3pauka Auamerp Jiyya COCTaBJIsUT TPU MUJLIM-
MeTpa.

Ho B (pokaibHOM TJIOCKOCTH, HA PACCTOSTHUM POBHO BOCHMMU-
JECATH IByX MUJUIMMETPOB OT POTOBHULIBL, JIyY CXJIONHYJICA B 1H-
(ppak1IMOHHYIO TOUKY.

Huamerp pokasbHOrO NATHA: POBHO 1,5 MUKpOHAa.

JlaHusa He mpUKacayicsa K MeTasuly pykaMu. Ero nanbusl v
KECTKO (PUKCHPOBAM OMpaBy ronbima. OH padoTtas riaa3zomMm —
€IMHCTBEHHbBIM B 3TOM MHpE WHCTPYMEHTOM CYOMHKPOHHOM
MPEU3MOHHON JIUTOrpauu.

«Cxema: Pyna CtpemurensHoro Berpa. Monudpukaims: Muk-
pOKaHaJbHasA MaTpUIa napauiesbHoro tuna. Koagduument ae-
JICHUS: O[THA THICAYA JABECTHU SUEEK».

B kiaccuueckom rpumyape 3Ta pyHa IMpeicTaBiisiia coOoun
YPOIUIUBYIO 3aKOPIOUKY pa3MepOM C JIaJJOHb, HAIIOMHUHAIOIIYIO
B3BEPOIIEHHOE NTUYbE KPbLIO. MecTHbIe HauepTaTesn BhAaIo-
JIMBAJIY ee MM POKUM XeJI0O0M, TosIaras, 9To YeM TOJIIIEe JIMHUS,
TeM OOoJIbIle BO3/yXa OHA 3aXBATHUT.

N nuorel.

Bo3myx He HyXHO OBLIO TOJKATh TPyOOIi crutor. Bo3myx oona-



JlaJl KKHEMATUYEeCKOM BSI3KOCTBIO, CKMMAEMOCTBIO M TIOTpaHUY-
HbIM crioeM [Tpanamiss. YToObl 3acTaBUTh €ro IBUTATHCS Oe3 Co-
MPOTHUBJIEHUSI, TPeOOBAJIOCH HE IaBUTh HA HETO, a CO3/1aBaTh JIO-
KaJIbHbIE T'PAJIUEHTHI JaBJICHUsI HA HAHOYPOBHE, OPraHU3ysl MaK-
pockonuueckuid 3(peKT 3a cYeT CyNepro3ulIMi MUKPOCKOIH-
yeckux Buxpeu Tewnsopa.

Hanuna cxan 3yobl. Jlyd KOCHYJICSI TOBEPXHOCTH KPUYHOIO
Kenesa.

*Tm-m-m...*

He Obut0 HUM rpoXOTa, HU TUIAMEHU. Pa3fasncs juib ToHvYau-
1M, KOMAapUHbBIN IMUCK, HAXOISIIMICS Ha CAaMOM I'PaHU YesioBe-
YECKOro ciyxa.

B ¢okanbHOIl TOuke TemIieparypa MIHOBEHHO CKAaKHYJA 3a
JIB€ THICSYM I'PAAYyCOB, HO 30Ha TEPMUYECKOTO BIUSIHUSA HE Mpe-
BbIIIIaJIa CYOMUKPOHHOTO pajryca. MeTasut He TUIaBWJICS, CTeKast
KaruIsiMM — OH CYOJIMMUPOBAJ, UCHAPSUICS B aTOMHYIO IbLIb,
KOTOPYIO TYT K€ CIYyBaJI0 MUKPOCKOIMMYECKUM JABJICHUEM CBe-
TOBOTO (PpOHTA MAHBI.

Ceersiasicst puoseToBasi urjia TOJIMHOW B OJHY COTYIO Ye-
JIOBEYECKOI'0 BOJIOCA 3aCKOJIb3MJIA 110 NIEPIIUTHOM Teppace.

JlaHua Hayaa NpoXuUraTh NepBblid MUKPOKAHAJL.

Iupuna popoxku — 1,5 mukpona. ['myOuna 3aneranus —
poBHO 0,8 MUKpPOHa, CTPOro MO rpaHulle pasjena (pPeppUTHBIX
IUTACTHH.

OH He mnpocro napanan merami. OH co3gaBajl BOJHOBOIL.
CTeHKM KaHABKHU MOTYYaJIUCh UIEATbHO BEPTUKAJIbHBIMU, C 3€p-



KaJIbHOM YMCTOTOM Cpe3a, COOTBETCTBYIOIIEW YEThIPHAIATOMY
KJaccy mepoxosartoctd o 3emHoMy ['OCTy. Ha gne kanana o0-
HakaJlaCh HETPOHYTAasl KPUCTAJIIMYECKAsl pelleTKa Keye3a, CBO-
O01HAas OT OKUCIIOB U IMCJIOKAITUIA.

[lepBas siueiika: BXOOHOM KOH(Y30p, PE30HAHCHAs Kame-
pa pa3MepoM [BajlaTh Ha TPUALIATH MUKPOH, JBA BCTPEUYHBIX
HIEJIEBBIX MHKEKTOpa U paciuupsiomuics audy3op ¢ yriom
PaCKpBITUS CEMb I'PayCOB. DJeMEeHTapHasl JOrMuecKas syenka
yIpaBJIeHUsl a9POIMHAMUYECKUM [TOTOKOM.

«Suenka copmuponana. Bpems sxcnosnnmy — 0,12 cekyn-
Jbl. [lepexon K crieaylomemMy mary CeTku».

[onoBa [lanussl ryzmena, ciioBHO TpaHcgopmaTopHas Oyaka
noz yaapoM MoiHud. OnTHYecKuil HepB OyKBaIbHO ropein. Pe-
3epByap MaHbl Tasi ¢ myratoiien ckopocteio: 18... 15... 12...

Kaxxgas HoBast iuHUsA TpeOoBaia abCOMOTHOM, OecuesIoBey-
HOU KOHIIeHTpaiuu. Eciu Obl OH XOTh Ha J0JI0 CEKYHbI IPOT-
HYJI, €ClT Obl KPOBEHOCHBIN COCYIT HA BUCKE JIEPHYJICS CHIIbHEe
OOBIYHOTO — JIyY COPBAJICSI ObI C TPAEKTOPHHU, 3aKOPOTUB COCE/I-
HUE MPOBOJHUKY U Pa3pyIIIUB TOMOJOTHIO.

Ho [lanuna He gpoxait.

B nporiuioit ’ku3HU OH MPOBEJ 32 MEKTPOHHBIMU MUKPOCKO-
MamMy ¥ YCTAaHOBKAMU MTPOEKIIMOHHOUN JIUTOrpaduu ThICSYU Ya-
coB. OH 3HaJI TEOMETPHUIO KPEMHHUS JIydllle, YeM COOCTBEHHOE
uuo. 1715 Hero He CylecTBOBAJIO HU XOJIOAA YEp/AaKa, HU BOHU
HaBO3a, HY 0OJIM B Pa30PBaHHBIX Kanmuyuisipax riasza. CyiecTBo-
BaJIa TOJIBKO KOOpAMHATHAS ceTKa X-Y U CUSIOIUI (PUOIETOBBIN



30H/1, BBIPE3AIOIIUI MOPSIIOK U3 Xaoca PKaBoro xesesa.

Bropas auenka. Tpersa. lecaras.

OH He KONMPOBaJ PyHY MOCJEJOBATENIbHO, KaK 3TO Jesalu
TYIIbIE IEPENIUCYUKYU CBUTKOB. JlaHMIa TPUMEHUI METO]] ITapai-
JIeTIbHOTO MYJIbTUILIEKCUpoBaHus. OH 0OBbeIMHST MUKPOSTIEH-
KM B KJIACTEPHI MO MIECTHAALATH IUTYK, COSAUHSS UX IIMHAMU
MUTAHUS] UPUHONU BCETO B TP MUKPOHA.

Kaxnaplii kactep npeacTaBisii coOO aBTOHOMHBIA MHUKPO-
Hacoc, padoTaomuid Ha 3pdeKTe THIPOIMHAMUIESCKON JICBUTA-
uuu. Korja BHelllHee Jie3BUe Tecaka BCTPEYasio CONMpOTUBIEHNE
BO3/IyXa, BCTPEUHBIN HaOEerarImii OTOK JIOJDKEH ObLT 3aTsATH-
BaThCsl B MUKPOCKOIIMYECKHE BXO/IHbIE OTBEPCTH S HA IJIOCKOCTU
KJIMHKA, Pa3TOHATHCS BHYTPU PE30HAHCHBIX IMOJIOCTEW 3a CYET
npeoOpa3oBaHusl MOTEHIINATBLHOW SHEPIUU MaHbl B KMHETUYE-
CKYIO ¥ BBIOPAChIBATLCSI OOPATHO BOJIb PEXYIIEH KPOMKHU B BH-
JIe TUIOCKOU JJAMUHAPHOM CTPYHU.

Coras siueiika. [Isatucoras. TricsiuHast.

KpoBagas cie3a MeaJIeHHO CTeKJia Mo JIEBOM 1eke [laHuiebl,
copBajiach ¢ MogOOpOAKa U yHaja Ha AeMII(PUPYIOILYIO TPAMIKY
noz1 BepcrakoM. IpaBbiil r1a3 ObUT HAMEPTBO 32)KMYPEH, UEITI0-
CTU CTUCHYTHI TaK, YTO KPOIIMAJIACh SMAJIb HA MOJISIpax.

«Mana: 4 egununbl. Kputnaecknii yposenb. Yacrora crpo-
OUpOBaHMs — TIOBBICUTh A0 MAaKCHUMyMa. 3aBeplIaloniui
pactp!»

duoneToBbl Jyd 3aMeTaics M0 METAUly C 4yJAO0BHUIIHOU
CKOPOCTBIO, OCTABJISISI 32 COOOU CIIOKHEUITIHIA, HeUeJIOBEUeCKU



y3op. Ecnu Obl MecTHBIN apXUMar B3IJISIHYIT HA 9TOT yYacTOK CTa-
JIM Yepe3 CaMOe CUIIBHOE YBEIMUUTEIBHOE CTEKJIO, OH HE YBUJIEI
Ob1 pyHbl. OH yBUJE OBl JIUIITH MATOBYIO, TYCKJIO TIEPEIMBAIOIILY-
10CSl paAyKHbIMU LIBETAMHU IOJIOCKY MeTaJlla — JU(PPaKIIMOH-
HYIO PeIeTKy, pa30MBAIOIIYI0 BUIUMBI CBET Ha CIIEKTPAJIbHbIC
COCTABJIAIOLINE.

Thicsua CTO 1EBSHOCTO BOCEMb...

Thicsiua CTO IEBAHOCTO JEBHAT...

Tricgua nBectu!

HaHuna 3aMKHYJ1 (PMHAJIBHBIM KOJIBIIEBOW BOJIHOBO[I, COEIU-
HSIIOLLUI BCce NapasijiesibHble IUHbI B €JMHbINA PE30HAHCHBIN KOH-
TYp C OTPUIIATENILHON 0OPATHOM CBA3bIO.

JIyu norac.

B Ty ke cekyHIy MUp pe3Ko KauHyscs nepef rmazamu. Onru-
YECKUI 3yM CXJIOIHYJICSI OOpaTHO K HOPMaJIbHOMY YeJIOBEYECKO-
My 3PEHHUIO C TAaKUM PE3KUM T'MIPOIMHAMUYECKUM YAApOM IO
Mo3ry, uto [laHua eiBa ycren onepeThesi pykaMu O Kpai cTosa,
YTOOBI HE PYXHYTb JIAIIOM MPSMO Ha TOITOTOBJIEHHBIN apTehaKT.
W3 neBoy HO31IpH MOTEKJIAa TOHKAs CTpyWKa ropsiuer Kposu. Pe-
3epByap MaHbl MOKa3bIBaJI A0COMIOTHBIN, 3USIONIUNA HOJb.

B razax crosinia MyTHas nejeHa, CKBO3b KOTOPYIO MEIJIEHHO
IPOCTYMAaJIU SIIOBUTO-CHUE, HEOHOBO CBETSAIIMECS] CUCTEMHBIE
CUMBOJIBI.

OHu He NpoCTO BCIUIbIBAIM B UHTEP(ENCE — OHU IYJILCUPO-
BaH, cyioBHO CucteMa cama 3axjieOHy/ach B TIOMBITKE 00pado-
TaTh U KJIACCU(UIMPOBATH TO, YTO TOJIBKO YTO MPOU3OILIO HA



9TOM 3aCCAaHHOM YepjiakKe.

[Coznan apredakT: «Tecak ¢ MUKpOKaHAJbLHON BO3-
aymHou TonoJiorueit (Ilpororun-0)»]

[KauectBo: HeoObrunoe | IlnoTrHocTs uaTEerpanum: 120
pyn/mm’]

[9ddekT: CHu:xkeHne a3poJUHAMINYECKOT0 CONPOTHB-
Jaennsi Ha 94%, 3¢ppekT BaKyyMHOI KPOMKH]

[Bam knacc nmopaskeH 3(p(peKTUBHOCTBHIO pacxoja Ma-
Hbl: KII/1 98.7% (Cpennnit no mupy: 14%)]

[Vposens noBbien: 1 -> 3. Pacnpeneneno +4 Uure.r-
JEKT, +6 Marndeckasi TOUHOCTb |

JlaHuna 1nymMHoO, CO CBUCTOM BTSIHYJ B ceOsl CThUIBIA BO3IYX
Jyepraka v BeITEp JIMIO PyKaBOM, pa3Ma3biBasi KPOBb TIO IIEKe.

— KIIJI neBssHOCTO BOCEMB U CEMb JECATHIX MPOLICHTA... —
MIPOXPUIIEIT OH, M Ha ero OJIe/IHBIX, TIOTPECKABIIUXCS Iy0ax pac-
IUTBLTACh KPUBAs, XUIIHAS YCMEIIKAa. — A OCTaBIIMECS OJVH U
TPU JECATBIX MPOLIEHTA — 3TO, HAJIO TIOJIAraTh, TETJIOBOM IITYM U
paccesiHie Ha IIJTAKOBBIX BKJIIOUEHUSIX 9TOr0 CBUHApHUKA. YTO
K. [Ipuemiemo Jyisi OJIEBBIX YCJIOBUIA.

Tesno BHe3arHoO MPOH3MIIA BOJIHA CMACUTENILHOTO CUCTEMHOTO
teruia. [loBbiieHue ypoBHsi!

OTKaT OT UCTOIIEHUsI MaHbl MTHOBEHHO OTCTyNII. PazopBan-
HblE KamWUISPBI B TJ1a3y CTSHYJIMCh, BOCCTAHABIMBAS YE€TKOCTh
3peHus; MyJIbCUPYIOIIasi TOJIoBHasi OOJIb CMEHUJIACH ONTYIIEHH-
€M KPUCTAJIbHOM, JIeAsiHOU sicHOCTU. [laHnna (puznvecku mouyB-
CTBOBAJI, KaK pacipe/ieIUINCh CBOOOHbIC XapaKTEPUCTUKHU.



WHTeiekT yBeJmyml TaKTOBYIO YaCTOTY HEMPOHHBIX CBSA3EHN
— MMP BOKPYT CJIOBHO HEMHOTO 3aMEJIUIICS, ITBUIMHKU B JTydax
CBeTa CTaJIU MajaTh [JIaBHEE, a 3BYKH C YJIUILIbI Pa3IOKUINCh HA
OTYET/IMBbIE, OTJE/IbHbIE TApMOHUKU. A mpupocT Maruyeckon
TOYHOCTH OTO3BAJICSI MUKPOCKOITMUYECKON TIEPECTPOMKON IUIIN-
ApHBIX MBI ¥ 3PUTEIBHOIO LIEHTPA: TeNepb OH MOT YAEPKHU-
BaTh (POKAJIbHOE MATHO JIUTOrpauyeckoro jiyya 6e3 uy1oBHUIII-
HOT'O NepeHanpsikeHus cocyaos. Ilpenen norpemHocTy cy3uscs
ellle Ha YeTBEPTh MUKPOHA.

JlaHv1a IPOTSIHY PYKY M B35 CO CTOJIa OOJIOMOK Tecaka.

BrerniHe 310 mo-nipexHeMy ObUT pXKaBblif, 6e300pa3HbIN Ky-
COK METaJIONIOMa C 3a3yOpeHHbIM CKOJIOM Ha KOHIIE M PaccoX-
HIeHCs IEPEeBSHHON PYKOSITHIO, TIEPEMOTAHHOM TPSI3HON OeveB-
koi. Hukakoro naocHOro cBeueHust, HUKaKMX KITyOsIIuXcs BO-
KPYT JIe3BUs pyHHbIX BUXPEi, KOTOPHIMU TaK JIIOOUIM XBACTATh-
Csl TWIBJEVICKHE PhILIAPH.

JIvib y3Kasi moyiocka NMIMPUHOW B TPY MIJUTMMETPA BIOJH 00-
JIOMaHHOTO JIe3BUsI OT/IMBaJIa OEH3MHOBBIM, Pa/TyKHBIM OJIECKOM
10/1 KOCBIM JIy4YOM COJTHIIA.

Hanuna nogHsics Ha Horu. Pyka ¢ TecakoMm Bucena BAOJb
Oenpa.

OH cnenan Jierkoe, HeOpPeKHOE ABMKEHUE KUCTBI0O — KOPOT-
KM KMCTEBOM B3Max BIIEPE/], CJIOBHO OTMAaXUBAJICA OT Ha30MJIH-
BOM MYXH.

Huvyero.

He ObUTO MPUBBIYHOTO CITyXy CBUCTA PacCceKaeMoro BO3IyXa.



He Obut0 XJ10mKa, He OBUIO Jake Majedinero mopoxa. Tecak
IPOIIeNT CKBO3b MPOCTPAHCTBO TaK, CJIOBHO JlaHWIa B3MaxHYI
UM B a0COJTIOTHOM MEK3BE3/JHOM BaKyyMe.

Pyka BOOOIIlE HE IMOYYBCTBOBAIA COMPOTUBIICHUS CPEJIBL.
BosnymiHas Macca rniepelt Jie3BMEM He CKUMAalach B YIapHYIO
BOJIHY — OHa MTHOBEHHO BCACBhIBAJIACh THICSUEH JIByXCOT MUK-
pOKaHaJIaMU, CKMMAJIach BHYTPU TOMOJOTMYECKUX TOJIOCTEN U
BbIOpachIBajIach Haz3ajl, CO3/laBasi BOKPYI KPOMKHM TOHYAMIITYIO
MIOrPaHUYHYIO0 KaBepHY aOCOTIOTHOTO Pa3peKeHUsI.

B MeTpe oT Hero ¢ MoTOIOYHOM OAJIKK CBUCATIA TOJICTas!, MHO-
TOJICTHSISI TIAyTHHA, TIOKPBITasi KOMbSIMU CJIC)KABIIICHCS BEKOBOW
TIBLIH.

JlaHwia MeJIeHHO OIMYCTHJI TeCaK CBEPXY BHU3, HE MPHUKJIa-
JIbIBAst HA KarT! MBIIIEYHOW CHUJIBI — TIPOCTO TO3BOJIMB TSIKeE-
JIOMY KYCKY KPUYHOTO KeJie3a YIacTh MO/l COOCTBEHHBIM BECOM.

Jle3Bue faxe He KOCHYJIOCh Ay TUHBI (PU3UUYECKH.

BoznyiiHas BakyyMHasi KaBepHa, JBUTABINASCS TEPe KPOM-
KOU Ha pacCTOSTHUH B HECKOJTBKO JIOJIEN MIUTUMETpa, cpaboTaa
Kak MoJieKyyisipHast Oputea. [ioTHast cepasi mayThHa, He IIEeJIOX-
HYBIIIKCh, pa3/IeIIach Ha JIBE MJICaIbHbIC TTOJIOBUHBI C 3ePKasib-
HO POBHBIMU KPasiMH Cpe3a 1 TUIABHO OceJia Ha MoJ1. Bo3my sl
MUKPO-CIIBUT PacCeK He MPOCTO NMayTUHHbIE HUTU — OH pa3pe-
3aJ1 3aBHCIIIME B BO3IyXE OTIE/IbHBIC MbITMHKH.

Janwa 3amep, I/ Ha TEMHYIO CTajlb B CBOEH pyKe.

BHu3y, cotpsicas iepeBsAHHbBIE IEPEKPHITHS YepAaKa U 3aCTaB-
JIsis1 BUOPUPOBATH CTEKJIA B paMax, ITyXo OyXHYJT IJIABHBIN Mapo-



BOi1 Koniep PemecnenHoro nosica. TricsiuenynoBas 6ada Mosora
C TPOXOTOM OITyCTHJIACh Ha OYEPETHYIO 3arOTOBKY, Pa3OpBI3Iu-
Basi BO BCe CTOPOHBI TOHHBI OKQJIMHBI M OTHEHHBIX UCKp. [ 1e-To
TaM COTHU OOPOJATHIX Ky3HEIOB C BOIUISIMU 3aJIMBAIU B (hOpMY
KUIISIIYIO CTallb, IEPEKUTast Yrojb, rpods JIETKUE U pacTpadn-
Bas MEraBaTThl ChIPOIl MarMy Ha CO3/1aHME MeYel, KOTOpbIE TY-
MWIKCh O NIEPBYIO ke MUIACTUHYATYIO KHUpacy.

Onu BHIOMBaITM CBOM pyHBI 3yOraamMu. OHU MEPUIIU CUITY TOH-
HAMU ¥ JIOIIAJJUHBIMU CUJIAMH.

JlaHuia MeIJIEeHHO MOAIOLIEN K CTyXOBOMY OKHY, 3aTSIHyTOMY
MYTHOM ObIYbEl MJICHKOM, TIOf/IE e KOHYMKOM Tecaka — IJIeH-
Ka JIOMHYJ1a aOCOMIOTHO O€33BYYHO, OTKPBIBASI BUJI HA IBIM SN~
cs, yaasnmi Oct-bpur.

YepHble TpyOBl BHIIEBBIBAIN B HEOO cTONOBI KoroTH. CKpe-
KETaJU 11eTI TIOAbEMHBIX KPAHOB. ThICSUM JII0/IEN KOTIOIIUIINChH
BHU3Y, CBSITO BEPsl, UTO KeJe30 MOJUUHSETCS JIUIIb OTHIO U TsI-
KEJIOMY MOJIOTY.

— Cryunrte, — THXO, IOYTH JJACKOBO Mpom3Hec Jannna, you-
pasi Tecak 3a MosIC CTapblX IITaHOB. — JlomaiitTe pyku, Krute
yronib, OerTech J6aMu 00 HAKOBAJIbHHU.

OH MoBepHYJICS CIIMHOM K OKHY ¥ OPOCHIT B3IJIs1]] Ha CBOM M-
IPOBU3UPOBAHHBIN BEPCTAK U3 MPEJIOTO y0a, TPSTIbSl U PEYHOTO
KaMHSI.

— 3aBTpa 5 KyIUTI0 HOpMasibHyI0 onTuky. [locnezaBrpa —
MOCTPOIO TIEPBBIN PYYHOU CTenmep. A uyepe3 Mecsll Ballld I'JTb-
JIVIA TIPUTION3YT HA KOJIEHSX YMOJISITh, YTOOBI S TIPOAAJT UM XOTSI



OBl OTMH KBaIPaTHBI MUJIJTUMETP CBOEH TOIIOJIOTHH.

JlaHuia HAKMHYJ HA TUIEYd OCTATKU M30[PAHHOTO MAaIbTO U
IIarHyJI K BBIXOMy C Yepaka.

Emy HyXHO ObUIO HalTU ellle MeTayuiojoMa. Dpa KpeMHHUS
TOJIKO HAYMHAJIACh, U TIEPBOMY B 9TOM MUpe JuTorpady Tpedo-
BaJIOCh ChIPbE.



I'naBa 3. [Tect B Tpymooax]

JlepeBsiHHAs1 BUHTOBAs JIECTHUIIA, BeAyIlasl ¢ yepraka 3a0po-
IIEHHON MaHYy(aKTypsl, CKpUIeaa noj KaxIbsM IIaroM, CJIOB-
HO ’KaJI0BaJ1ach Ha YYJOBMILHYIO TSKECTb Mupa. Bipouewm, [la-
HWIa JIBUTasICs OeCIlyMHO — MPUBBIYKA, BOMTas1 roqaMmu pado-
Thl B YMCTBIX KOMHATaX MCCJEJOBATeIbCKUX JabopaTopuid, rae
mo00e HEJIOBKOE JBHKEHHME MOIHUMAIO BUXPH MHKPOUYACTHII,
ryOUTEHHBIX JJIS1 TIOMYTPOBOIHUKOBBIX KPEMHHUEBBIX TTACTHH.
3nech ke, B Oct-bBpure, Bo3ayx npejactaBisil coO0il B3BeCh U3
YTOJIBHOM IBUIM, CEPHUCTOIO aHTUAPHUIA U Kamlejb MAlIMHHOIO
Macia.

Kaxaprid BHOX 0OKHTral TOpJI0 METAJUTHIECKUM TIPUBKYCOM.

CriycTuBIIMCh Ha TIEpBBIM fApyc, laHuaa npuaepxan Moy
BETXOT0, ITPOMaxUIero chlpocThio najbTo. o rpyboit aepioroi,
3aTKHYTBIN 32 TIEHBKOBYIO BEPEBKY ILITAHOB, XOJIOIMI pedpa Ky-
cok xese3a. OObIBaTeNb, B3NISIHYB HA HETO, CKPUBHJICS OBI OT OT-
BpalleHus: KycTapHO 0OpyO/IeHHbI (pparMeHT KOTEJIbHOIO JIH-
CTa, IIepIlaBblii, CO ClieJaMU BhEeBLIEHCS PXKaBUMHBI U OypbIMU
NOANAJIMHAMY OKaJIMHBL. HU 30J10TOM Haceuku, HU NOJIMPOBaH-
HOTO JI0 3€pKaJIbHOTO OJiecKa /I071a, HM aKKypaTHBIX BUTBIX y30-
POB, KOTOPHIMH MECTHBIE Ky3HEllbl TaK JIIOOMIN TEIUTh CAMOJIIO-
Ovie HaeMHHKOB.

Ho crowno cdokycupoBath 3peHue, Hamnpsiub 3pUTEJIbHBII
HEPB U ITyCTUTh TOHYAUILII UMITYJIbC BHYTPEHHEN SHEPIUH, KaK



TOJ] P’KaBOW KOPKOU BCIIBIXUBAJIA CETh.

MWUTMOHBI MUKPOCKOIIMYECKUX KaHAJIOB TITyOWHOW MeHee
YETHIPEXCOT HAHOMETpPOB. MyeanbHas, MareMaTU4eCKU BbIBE-
PEHHasl TONOJIOTMsl, NIepeHarpaBsionas pacCesiHHbIN IpaBUTA-
IIMOHHBIN U KUHETUYECKUI (DOH B Y3KUM, TOIIIMHON B HECKOJIb-
KO MOJIEKYJI, BEKTOpP KOT€PEHTHOro cABUra. [y 3Toro Mupa 1o
obuta epech. [ JlaHuasl — Bcero JUIIb JeMEeHTapHas u-
(ppakiMOHHAsA pelleTKa, BHITpaBIE€HHAs HA MOBEPXHOCTU KpHU-
CTQJUIMYECKOM peIIeTKH HU3KOCOPTHOIO keje3a MpHU MOMOIIU
MUMITPOBU3UPOBAHHON (poKycupymomend uribl u ero «CyOMuK-
poHHoro B3opa».

OH TOJNKHYJ paccoxIrylocsi yOOBYIO ABEpb U IIarHyI B MPo-
Mo3rIbid cympak Huknero Tosica.

Vauiel Tpymo® HAMOMWHAJIM THHIONIUME BHYTPEHHOCTH TU-
FaHTCKOro MexaHu3ma. CBepxy, C MeTaUIMYECKHMX 3ICTaKa[l
Bepxuero I'opona, 6ecKOHEUHBIM AOKAEM Karaa MacasTHUCTbINA
KoHJeHcaT. OrpomMHble KiienaHble TPyObl TApOITPOBOIOB 3MEH-
JIUCh BAOJIb 3aMIIIEJIbIX KUPIUYHBIX CTEH, NI HAa CThIKAaX s1710-
BUTO-OCJIBIMU CTPYSIMHU TIEperpeToro napa. B stux ucnapeHu-
SIX KOTMOIIMJIUCh TeHH: 0OOpBaHHbIE MOACHIIUKHU C CEPbIMU OT
YaXOTKH JIUI[AMH, KAJIEKU-PYIOKOITB C OPOH30BBIMU MEXaHUYe-
CKUMH TPOTe3aMH, CKPUISIIUMU OT HEXBATKU CMa3KU, U MeJ-
KKe BOPUIIIKU, BBIMCKUBAIOIIUE T€X, KTO OCTYIHJICS.

Hanuna HaTsHYA TIyOKe MPOMACHEHHBI KapTy3, CKpbIBas
nvio. Ero xynomasoe, 65iefHOE TeJo Mociie HeIaBHero repeHoca
ere He HaOpasio IOJKHOM Cruthl. KesylmoK CBOIWIIO OT rojiofia



— TOCJIeJHUE KPOXHU Y€PCTBOTO IMMEHHOTO XJjie0a OH JI0eJ elle
BUEpa Ha paccBeTe mepe TeM, Kak HayaTh (PUHATBbHYIO TPaBU-
POBKY Jie3Bus1. Ecau ceronHsi oH He MOMy4YuT 3BOHKYIO MOHETY,
3aBTpa y HEro MmpocTo He XBaTUT caxapa B KPOBH, YTOOHI yiep-
KUBaTh MUKPOHHBII (POKYC.

[MyTs exan k CBuHOMY PBY — rpaHuiie Mexy KIbIMH Oa-
pakamu U Tak Ha3biBaeMbiM YepHbM Prikom [opOproribsi.

3nech He aercTBOBaM 3akoHbl ToproBoit ['mibauu. Crpax-
HUKH B UyTYHHBIX KMpacax ¢ repdamu repriora CIycKajauch Crojia
TOJIBKO KapaTeJbHBIMU OTPsIAMUA HE MEHbIIE MOTYCOTHH IIThI-
KOB, Ja ¥ TO MPEANOYNTAIIN 3aJTUBATh MOI03PUTEIbHBIE TIO/IBAJTBI
HEOUMINEHHON He(ThI0 U TIOMKUTaTh, HE YTPYyKaas ceOs crei-
crBreM. B oObrunbie ke g CBrHOM POB W1 CBOel cMpaJTHOM,
JIMXOPaI0YHOU KHU3HBIO.

Brosnb y3koro mnepeyika, 3aBaJleHHOrO pa3OUTHIMM SIIIUKA-
MU, THWJION COJIOMOMU U IIJIAKOM U3 JIMTENHBIX MeYel, TSHYIUCh
paabl HaBecoB. TOproBayii BceM: KpaJeHBIMU JICTAISIMHU T1apO-
BBIX IIOMII, COMHHUTEJIbHBIMH AJIXUMHYECKIMH HACTOMKAMH W3
TMIEIIEPHOTO MXa, 3aTYIUIEHHBIM OPYKHUEM YOUTHIX HAeMHUKOB 1
MSICOM TBapew, BuITallieHHbIX 13 Cepbix Pa3ziioMoB 3a ropoackoi
CTEHOM.

Bo3myx 31ech ObLT HACTOJIBKO TYCTBIM OT 3araxa 3acTapesion
KPOBH, TTOTPOXOB U JICIIIEBOr0 TabakKa, 4yTo ero, Ka3ajioch, MOXXHO
OBLIO pe3aTh JIOMTSMH.

Januna 6e30mMO0YHO CBEPHYJI K MPU3EMUCTOMY CTPOCHHMIO,
CJIOXKEHHOMY U3 Tpyooro 6a3anbra. Hai HU3KOM ABEphIo Ha pika-



BOU IIENU MMOKAYMBAJICS TSKENIbIA YYT'YHHBIH Oe3MeH — 3HaK
CKYIIIUKA KPaJEHOrO ¥ OPYKEMHOTO CTAPbEBILMKA.

JlaBka Xpomoro I'pura.

BHyTpy napui nogaympak, pasrOHsIEMbIM JIMIIb KOMNTSILEH
JKUPOBOW JIAMITION J1a TYCKJIBIM OPaHKEBbIM CBEYEHUEM Marmye-
CKOTr'O HAKOIUTEJIA, 3aKJIIOUEHHOTO B I'PA3HBIM CTEKJISTHHBIN KOJI-
NaK HaJ MPUIaBKOM. 3arax 37ech CTOSAJ CleUU(pUUEcKuid: opy-
KeilHoe caJlo, cyllieHas Tpedyxa U e[jKasi KUCJI0Ta, KOTOPOH XO-
3SIH TIPOBEPSLT MOUIMHHOCTH CEPEOPSIHBIX MOHET.

3a MpUIaBKOM, OOWUTHIM TOJIOCOBBIM JKEIE30M CO CIIEIaMU
DIyOOKMX 3apyOoK, Bocceaan caM ['pur. D1o ObLT MaCCHBHBIN,
OIUIBIBIIUI KUPOM CYOBEKT C CAIBbHBIM OYTJIOBATHIM JIUIIOM
Y MaJIEHbKUMHU, BEUYHO CJIE3AUMMUCS MOPOCAYBUMHU ITIa3KAMHU.
Ero nesas Hora, ucKaJe4eHHas1 KOIZA-TO COPBABIIMMCH C Iie-
I KPAaHOBBIM K PIOKOM, TIOKOMJIACH Ha CTIEUAJIHOM IEPEBAHHON
MOZICTaBKe U OblIa CTSHYTa IpyObIMU >KeJI€3HbIMU IIMHAMM Ha
ME/IHBIX 3aKJIeTKaX.

B yriy naBku, MpUBaIMBIIKCH CIMHOM K OOYKE C 3aCOJIEHHOM
TpeOyXOH, CHJIe]T MECTHBIN BHIIMOAJIa — MOTYKPOBKA MO KJIMY-
ke BanyH. ['nbi6a Oyrpsimmxcs Ml B KOKaHOW Oe3pyKaBKe,
MOKPBITON OypHIMH MATHAMU, C TYIBIM, CIUTIOCHYTBIM JIUIIOM U
NpeIUIeYbsIMHA TOMIIMHON C KOpaOebHbI KaHaT. BamyH meto-
JMYHO KOBBIPSJT B 3y0ax OOJIOMKOM KOCTH M JJake He TOHSLI
B3[JIS1/1a HA BOLIEIIETO.

— 3akpsITO, 1Ieron, — npoxpurnen ['pur, He miang Ha [a-
HWIY U ITPOAOJIKAS IEPECUUTHIBATD MTOTYCKHEBIINE MEJHBIE I10-



JYLIKM Ha crosie. — Banm orcroaa, noka BanyH He oTopBai te-
0e yIIM ¥ He CKOPMIJI UX CTOYHBIM KpbIcaM. Y MeHsI IeHb Ipu-
ema joma i ['minbauu, a He 61aroTBOpUTesIbHAS CTOIOBAS 11
opoasr.

Hanuia He menoxHyicsa. OH MoJOoIIeN K TPUIABKY, COXPAHA
POBHOE, pa3MEPEHHOE JbIXaHUE.

— 4 npuien He 3a MusocThiHEN, [ 'pyr. MHe HYKHO *keJe30.
XOpouInii TUTeJIbHBIN ITPOKAT, KBAPLEBBIE JIMH3bI U TPU (Pi1akoHa
KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI.

Ckynuk 3amep. Ero maneHbkue a3k MEJIEHHO TOIHS-
JIMCh, OKMHYB B3IVIA0M PBaHOE NAILTO JJaHWUIIbI, €ro Xyable, Uc-
NayKaHHblE TPaUTOM U CaXKeW Majiblibl, BBAJIMBILIUECS ILLIEKU.
Ha ry6ax pocToBIIMKa pacrijibuiach xkeaTo3yoast, TyMIUBast yX-
MBLJIKA.

— Kaapuessie mun3b1? Kucnory? — I'pur xpurio, ape6es-
Kalle pacxoxoTascs, XJIOMHYB MSICUCTOM JIaJJOHbIO IO CTOTy. —
ThI Kem ceOs1 BO3OMHUI, TostoapaHen]? JIMUHBIM MaroMm HaMecT-
Huka? nm, moxer, crapimmm mactepom Ilepsou ['miibauu Ile-
crepeH? A uatuth Thl yeM Oynenis? CBOMMY BIIAMU WIIK TEC-
HsIMHU TIPO cBeT/Ioe Oyayiiee?

— OpyxueM, — CIIOKOMHO oTBeTHI [aHna.

OH 3anycTui pyKy NoJ HajbTO, HAIIyNaJl MEPIIaByl0 PyKoO-
SITh, OOMOTaHHYIO TIPOCMOJICHHON OEYEBKOM, 1 BBUIOKHII TeCak
Ha KeJIE3HYI0 IOBEPXHOCTb MPHIIABKA.

['yxol cTyk kene3a o KeJae30 MPO3Byyasl B TUIIMHE JIABKU
IIOYTH WU3/IEBATEIIbCKU.



["pur ckocui 11a3a Ha Mpe/JIoKEHHbIN TOBap. YIIBIOKA HA €ro
JIVIIe MeJJIEHHO yraclia, CMEHUBIIHCH BhIPaXXeHHEM OpEe3ITUBOTO
uzymsieHuss. OH ABYMsI NaJIbIIAMU, CIIOBHO OOSICh MCTIAUKAThCs,
MIPUIIOJHST HOX 32 KOHYMK PYKOSITH.

Jle3pue AMMHON OKOJIO TPUALIATH CAHTUMETPOB BBIIIISIENO
yooro. Hukakoii cummerpun — JlaHnna BeUIaMBIBAJI KYCOK U3
POOUTOrO MapOBOro KOTJIA C MOMOIIBIO 3yOUIa U TSKeJI0ro Oy-
JIBDKHUKA, TIO9TOMY OOyX OBLT OyrpuUCTBIM, C TpyOBIMH Cliea-
mu aedopmanu. Crycky KJIMHKA OH CBOAMJI BPYUYHYIO Ha ped-
HOM TECUAHUKE, U OHU Ka3aJIUCh MYTHBIMU, CEPbIMHU, TTOKPHITHI-
MU TOHKOW CETKOW OKMCJIOB. Hu Marneiiiiero Hameka Ha MoJju-
poBKy. U rmaBHOEe — Ha MIMPOKOM MIIOCKOCTY MeTaljIa He ObLIO
BUIHO HU €UHOTO PYHUYECKOro 3HaKa.

B aTOM Mupe opyxue NeHUIOCh UCKTIOUUTETHHO TIO TITyOnHe
Y YUCTOTE BBIPE3aHHBIX CUMBOJIOB. UeM sipue ropesu BbIIOJIO-
JICHHBbIE PE3LOM KAaHABKH, 3allOJIHEHHbIE TOTYEHBIM JIa3ypUTOM
WIM PaCIUIaBJICHHBIM cepeOpOM, TeM BHIllie ObUT KJIACC 3a4apo-
BaHMS1. MeCTHbIE BOMHBI PUBBIKJIN K TPYOOU CHJIe: eClTi Med 3a-
YapoBaH Ha OrOHb, OH JIOJIKEH ObUT PEBETh U IUIEBAThCS UCKPA-
MHU; €CJIM Ha pacCeYeHHe — 3BEHETh Ha BBICOKMX YaCTOTax, 3a-
CTaBJIsisi BUOPUPOBATH BO3/YX.

Tecak Januasl momyas. OH Ka3ajacs MEPTBBIM KYCKOM MYCO-
pa, MoJOOPaHHBIM Ha CBAJIKE METAJLTYPrUIecKOro 3aBoja.

— Thl... THI HAIO MHOM U3JEBATLCSA B3AyMaJl, LIEHOK ? — B rO-
Joce ['pura 3akuriesna HenojAeJibHast ApocThb. ZKMPOBBIE CKIIAIKU
Ha ero mee nodarpoBenu. — Tbl MpUTAIIAT MHE OOJOMOK Ma-



poxonHoro pauma? I'e 3aeck padora 3auapoBarensa? e Kien-
Mo Ky3HeuHoro 1iexa? TyT gaxe OanaHca HET, 3TOW KeJIe3sIKOr
TOJILKO CBUHBIE XBOCTBI B XJIEBY PyOHTb, J1a ¥ TO CBUHBS CIJOXHET
OT CTOJIOHSIKA paHbllle, YeM OT yzaapa!

BanyH B yriy oTopBajcst OT CBOEro 3aHsTHS, IIIyMHO BTSIHYJI
HOCOM BO3yX M OIYCTHJI TSKEJIbIE Ky/IauuIla Ha KOJIEH!. MBIiI-
bl HA €rO I1Ie€ HATSHYJIUCh, KaK KaHAThI.

— JlBe MenHble nojymku, — npomurnen ['pur, Opocus Te-
cak 00paTHO Ha TPUJIABOK. MeTasl ynapuiics O HACTUII C CyXHM,
TUTOCKVM 3BYKOM. — W TO JIMIIIb IOTOMY, UTO SI CETOHSI J00-
pblli, a BEC y 3TOU KeJIE3KU €CTh — MEPEIUIABIII0 Ha 3aKJIETKHU
IUIsl KOTeNbHBIX TpyO. 3abupail cBou MelsIKU 1 youpaicsi BOH,
TIOKa s He BeJies BanmyHy ciiomars Tebe BTOpYIO pyKY.

JaHusa gaxxe He MOCMOTPEIT Ha MEISIKU, KOTOPbIE POCTOBIIUK
Ope3rTMBO IMIBBIPHYIT Ha Kpaii ctona. Ero B3misa ocraBaics Xo-
JIOMHBIM, PACYETIMBBIM, CJIOBHO OH HAOMIONAN 32 MOBEAEHUEM
MIPUMUTHUBHBIX OAKTEPUI TOJ OKYJISIPOM MUKPOCKOTIA.

— DTOT HOX CTOUT MATHAIIATH CEPEOPSHBIX MOHET, — POB-
HBIM, JIMIIIEHHBIM BCSIKMX SMOLIMI TOHOM MpOU3Hec OH. — U Hu
ME/ISIKOM MEHBIIIE.

B naBke noBucia meprBasi, rycras TvivHa. laxe ¢uTiib B
JKUPOBOM JIaMII€, Ka3aJI0Ch, CTaJl HOTPECKUBATH TUILIE.

['pur MemyIeHHO OTKpbUT POT. 3aTeM mepeBes B3IJIsAL Ha Bbl-
mmoaty.

— BastyH... THI ciblman? TOT 3aMOPBIII XOYET MATHALATD
cepeOpoM. 3a KyCOK KOTEJIbHOTO MUIaKa. 3a MATHAAATh ceped-



PSHBIX S1 MOTY KYIUTh HOJHOBECHBIW MOTYTOPHUK C pyHOit Pac-
CeUeHMsl TPEThEero KPyra, BHIKOBAHHBIN MOAMACTEPHEM CAMOTO
Mmactepa TopBasbna! Ha Hem OynyT roperh Tpu candupoBbIX
3HaKa, a cTajib Oy/eT 3BeHeTh, Kak KoJIoKoN B BepxHem Xpawme!

— Pynbl TopBasibaa nepexuraior CTpyKTypy MeTajuia, Co-
3/1aBasi KOHIEHTPATOPbl MEXAaHUYECKUX HAIPSIKEHUN, — CYXO,
CJIOBHO YHMTal JIEKIMIO CTyJeHTaM, npousHec [Janwna. — Ux
KII]I He mpeBbllIaeT ABEHaAUATH MPoLeHTOB. OcTaibHas MaHa
YXOIWT B NAPA3UTHBIN TETIJIOBOM IITyM, I'POXOT U OECCMbICTIEHHbIE
CBETOBBIE 9(P(EKThI, KOTOPbIE BAILIU TYOTOJIOBbIE BOSIKY TPUHU-
MAIOT 32 BEJIUKYIO MOIIlb. DTOT KJIMHOK HE 3BEHUT U HE CBETUTCSI.
OH npocTo pa3aesnsieT MaTepuio.

['pur mopraya. CioBa 3Bydasy HEMOHSTHO, HO B XOJIOAHOM,
aOCOIOTHO YBEPEHHOM TOHE IOHOIIIH ObIJIO HEUTO TAKOE, UTO 3a-
CTaBUJIO CTAPOTO TEPTOTO CKYIIIMKA HA MTHOBEHUE YCOMHUTHCSI.
Pocrosiumk npoxui B [TogOpioiiibe COpOK JIET UMEHHO MTOTOMY,
YTO YMEJ YysITh [MOJBOX 32 BEPCTY.

— Paszpgenser marepuio, rosopuiib? — C AAOBUTHIM IIPULLY-
pom niepecripocut ['pur. OH noTep MSICUCTBIN MOAOOPOIOK, TO-
KPBITHIN peiko ceioi metuHon. — ClioBa JienieBble, meroi. B
Hwxnem ['opone 3a mycThie ciioBa KUIIKY Ha (hOHAPHBIE CTOOBI
HAMaThIBAIOT.

CKyIIIMK TSDKENTO TIOBEPHYJICSA HAa CBOEM TaOypeTe W yKazasl
’KAPHBIM TAJbIEM B TJ1yOb JIABKH, TjI€ 3a TSKeJIOM KOBaHOM pe-
[IETKON HAXOOWJICA CKJIAJICKOU JIEAHUK.

— 3ii, Banyn! A Hy, Tamu cioa yTpeHHIOK JOObIYY TeX ere-



peit u3 Cepbix XonmoB. Ty, 32 KOTOPYIO OHU 3alPOCUIIU JBOW-
HYIO 1IEHY.

Brimoana Tskesio noIHsIICs, OIJIACHB JIABKY XPYCTOM CyCTa-
BOB. OH CKpbUICS 3a keJIE3HOU JBEPhIO U Yepe3 MUHYTY BEPHYJI-
csl, BOJIOUA 32 3a/IHUE HOTU TSIKENYIO, MOKPBITYI0 CMEP3IIEHCs
rps3bio U cykpoBulien Tymry. C miyxum, KOCTSIHBIM CTYKOM OH
HIBBIPHYJI €€ Ha TUIaxy U3 MOPEHOro 1y0a, CTOSIBIIYIO MOCPEIn
nomerrienus. [lnaxa ata cnyxuna ['pury HakoBabHEH 7151 pyo-
KM COMHUTEJIbHBIX CJIMTKOB U Pa3esIK! [IEHHBIX MOHCTPOB.

JlaHuia OKMHYJ B3[JISIIOM TYIILY.

BpoHupoBaHHbI Berpb. B3pocnas ocodb u3 npearopuii Pas-
noma. TBapp Becwiia 1ieHTHepa moaTopa. Ho rmaBHeIM ObLIO He
MSICO — BJIOJTb BCETO XpeOTa M Ha IMMPOKUX JIOTTATKaX 3Beps 3a-
JIeTajii MaCCUBHBIE TUIACTUHBI Ouosiornaeckor Oponu. [Ipupon-
HbIA KOMIIO3UT: YENTyHYaThlil XUTUH, IPOMMUTAHHBINA COJISIMU T5I-
KeJIbIX METAJUIOB U KPEMHHUEM, CHEKIIUICS MOof BO3/IEUCTBUEM
MOA3EMHOM MaHbl B CTPYKTYpPY, PEBOCXOMSIILYIO MO TBEPAOCTU
KOBaHOe keJie30. Ha oHO 13 TiacTiH BUIHEICS TTyOOKMit 3a-
3yOpEeHHBIN Clie]l — CJIe] TUJIbAEUCKOrO TOMopa, KOTOPbIi JIUIIb
BBIKPOIIIMJI BEPXHUI CJIOW MaHIUPsI, HE CyMeB MPOOUTH €ro 10
MsIca.

— Bort 1ebe TecT, 3HATOK Mapa3uTHOTO ITyMa, — OCKJIAOWIICS
['pur. B ero mia3zax BCIBIXHYJI 370U, TPEJBKYIIAIOIINI OTOHEK.
— IlannupHbiid Benpb. TBaph TpeThero panra omacHoctd. Mx
IIUTKY TWIBJIEHCKHE Ky3Hellbl OepyT Ha HAKJIAIKU /s OallleH-
HBIX MUTOB. YTOOBI pacKOJIOTh TaKOW XpedeT, HyKeH BYXITYI0-



BBI ITAPOBOI MOJIOT MJIW 3a4apOBaHHBIN Tasiari ¢ pyHou [Ipoos-
mero Yaapa.

PoCTOBIIIMK KUBHYJ BhIIIUOAIE:

— Banyn. Bo3bMu 31y 3y60ouncTKy. PyOanu mo 3arpuBky.
[Tpsimo 1o nieHTpasibHOM O71sixe. Eciiu 3Ta prkaBuMHA ciomMaeTcst
— a OHa cJiIoMaeTcs, KJIsHych BceMu aeMoHamu Illecrepen, —
BBIOEH 9TOMY ILIEHKY 3yObl U CITYCTU €rO B CTOUYHBINA KOJUIEKTOP
BHU3 I'OJIOBOW.

Brimmobana ockyiaduiicss, 0OHaXUB JKEJIThIE, CTOUEHHBIE KJIbI-
ku. OH MOJOIIIeN K MPUIABKY, Crped Tecak CBOei OrpOMHOM, T0-
KPBITOM 5KECTKMM BOJIOCOM Jianuiien. B ero pyke tpuanatucas-
TUMETPOBBIN KJIMHOK [JaHWIIBI CMOTpEscs CMEXOTBOPHO — TOH-
Kasi, HeJlernasi MoJjIoCKa TYCKJIOTO JKeJie3a.

BanyH B3BecHJ1 HOX Ha JIQIOHU, MPE3PUTETBHO XMBIKHYJ U
HIarHyJs1 K 1yOOBOH IL1axe.

JlaHuna CTOs HEeMOJABUKHO, CJIOXKUB PYyKM Ha rpyau. B ero
r1a3ax He ObUIO HU TE€HM cTpaxa. JIWiib XONMOaHbIN pacyerT.

«YTroJl aTaku HEe UMEET 3HAYEHUs, — MBICJIEHHO 3a(pUKCHU-
POBaJI OH, AKTUBUPYsI BHYTPEHHUIN UHTEpGENC BOCIPUATUS. —
[110THOCTh XMTUHOBOW MaTpHULIbl — OKOJIO IIECTU €JUHMIL 110
Moocy ¢ JJOKaJbHBIMK BKJTIOYeHUSIMHU KapOu10B. Ho Torosnorus
Ha JIe3BUM paboTaeT He 3a CUeT KIIMHOBOTO pacKJmHuBaHusL. [Tpu
YCKOPEHUH JIE3BUSI Pa3HOCTh MOTEHIIUAJIOB HA MUKPOOOPO3/AKaX
aKTUBUPYET (pa30BbII CIBUT MIOT'PAHUYHOIO CJI0s BO3ayXa. TBep-
JOCTh MaTe€pUaia MUIIIEHHU POJIU HE UT'PAeT — CBSI3U OyAyT pa3o-
pBaHBI HA CyOATOMHOM YPOBHE eliie /10 (PU3MUECKOro COMPUKOC-



HOBEHMS C KPUCTAITUYECKON PEIIeTKON KJIMHKA».

— CMOTpH BHUMATEJIBHO, HEIOYMOK ! — psABKHY! BasyH.

['poMuIa IMPOKO PACCTABUII HOTU B TIOJIKOBAHHBIX KEJIE30M
carorax. Bo3yx co CBUCTOM BbIpBAJICS U3 €TI0 JIETKKX, KOI/1a OH
3aHec pyKy Haza/l. MBI HA €r0 CITUHE U TUIeYe B3/1yJIUCh OyT-
pamu, HaTSIruBasi TpyOylo KoKy Oe3pykaBKU [I0 Tpecka. B stor
y/Aap BbIIIMOAA BJIOKUII BCIO CBOIO TYIYIO, 3BEpPUHYI0 MOIIb —
HE MEHbIIEe TPEXCOT KUJIOIPAaMMOB IMHAMUYECKOTO UMITYJIbCA.
OH sIBHO HamepeBaJsicsl He MPOCTO YIAPUTh, a PA3HECTH KJIMHOK
BApeOe3ru O HECOKPYIIUMbIA MAHIUPb TBAPH, YTOOBI OCKOJIKH
OpBI3HYJIU B JIMIIO Harjomy Opopsre.

KnnHok paccek Bo3ayx.

He ObUIO HM BCHIBIIIKY TUIAMEHU, HA MAard4ecKkoro rynia, Hu
CBHUCTa BeTpa. JIMIIb egBa CIBIIHBIN, CyXOU IIEJIECT — CJIIOBHO
KTO-TO pa30pBajl TOHYAUIIIMH JIUCT IIeJIKa B A0COTIOTHOM TUIIIN-
He.

Tecak ormycTuiCs Ha MACCUBHBIN XpeOeT Bempsl.

['pyr HEBOIBHO MPUILYPUIICS, OKUAAS] 3BOHKOTO MeTajInye-
CKOTO TpecKa, CHOMA OCJIEMHTEbHBIX UCKP U MaTepHOW OpaHH
CBOET0 MOJPYYHOro, KOTOPOMY OTJa4a JI0JKHA Obljla BHIBEPHYTh
KHCTb.

Ho Huyero sToro He npou3ornuo.

He 6b110 HU ynapa. Hu otnaun. Hu maneiimero 3Byka CToOJK-
HOBEHUS [IByX TBEPIBIX TEJI.

Pyka BanyHa ¢ TecakoM He BCTpeTusIa BOOOIIe HUKAKOTO CO-
npotusieHus. CJIOBHO rpOMIIIA C YYJOBUIIHON CUJION pyOaHyIT



He 110 OPOHUPOBAHHOM TYIIIE APEBHETO 3Beps, a IO IYCTOMY BO3-
ayxy. OT HEOKUAAHHOCTH T'POMUJIA MTOTEPST paBHOBECHE, KJTIO-
HYJ1 HOCOM BIIEPE]] U €/1Ba HE PYyXHYJ MPSIMO Ha TYIIY, IIyXO U
XPUILIO PHIKHYB OT UCITyTa.

Tecak npoBayMiICs CKBO3b CIIMHHYIO IUIACTUHY BEIps, Mpo-
1IeJl CKBO3b MAaCCUBHBIM MMO3BOHOYHHMK, PACCEK MOITYTOPALICHT-
HEpPOBYIO TYIIy OT XpeOTa 0 Opioxa, mpope3an Mep3jioe MsCO,
pedpa, BHYTPEHHOCTH M Oe3 MaJIeHIel 3aepXKH yIIes BIIyOb
TyOOBOM IIaxu.

Jle3Bue BOIILIO B MOPEHBIH yO — TBEPIIbIil, KAK TPAaHUT, TPO-
JIE)KABIIMI B COJIEHOU BOJIE AECSATUIIETUSI — HA BCIO CBOIO JIJTUHY,
0 CaMyI0 PYKOSITb.

N 3amepro.

B naBke Bonapuiiach MpOTUBOECTECTBEHHAS, yAylIaoas TH-
IIMHA.

BanyH 3acThut B Hesenou mnose, ynupasich CBOOOTHON PYKOU
B TYUIY, TSDKEJIO JbIIIA U BbITAPAIMB HAJUThIE KPOBBIO I71a3a Ha
PYKOSITh HOXka, TOpYalllylo U3 AepeBa. OH MONbITAICA MOIIEBE-
JIMTh TIAJTBIIAMU, CKUMABIIMMHU OCUEBKY, HO €0 MO3T ITPOCTO OT-
KazbIBaJICsI 00padaTeiBaTh mpousoiieiiee. OH He TOYYBCTBOBAJ
ynapa. BooOrie. Hu MukpoHa otaaum B 3amscTbe.

— Yro0... 32 XpeHb?.. — CHUIUIO BbIJABWJI I'POMIJIA, OTCTYIIAs
Ha IIar Hazaj,.

N B 3TOT MOMEHT 3aKOHBI (DUBMKU HAKOHEI BCTYIUJIU B CBOU
npaga.

Tsoxenas Tyma OpOHMPOBAHHOTO BETIps Ha TJI1axe MeJJIeHHO,



C BJIQKHBIM IIOPOXOM KOJIBIXHYJIACh.

BepxHsist MONOBMHA CIIUHHOW TUIACTUHBI — TOJIIIUHON B TPU
nasbla, HempoouBaeMast JJIsl TUIIBICUCKUX apOaIeToB — IUIaB-
HO chexasia BOOK. JIunus cpesa Obuta 3epkanbHoi. Hu equnoii
3a3yOpUHBI, HU OJHOU TPEIIMHBI B XUTUHE, HU KATUIM BbIIABJICH-
HOTo KOCTHOTO Mo3ra. Cpe3 KOCTH BBITJIAEN Tak, OyATO ero oT-
NOJIMPOBAJIY aJIMa3HOM MacTOM Ha yJbTPAa3BYKOBOM CTaHKE B Te-
YeHue Tpex CYTOK. MplilieuHble BOJIOKHA He ObUIA pa3JaBJieHbI
WIN pa3opBaHbl — OHM ObLIM MMEHHO pacceveHbl, KJeTKa 3a
KJIETKOM.

JIBe MOJIOBUHBI OTPOMHOIO 3BEps] IVIABHO Pa3BaIUIINCh B CTO-
POHBI, OOHakas1 O€3yNpeyHO MIOCKUM, ONECTSAIINIA BHYTPEHHUIA
Cpe3, U C TSKENIBIM CTYKOM PYXHYJIM Ha KaMEHHbIE IJTMTHI MO
1o 00e CTOPOHHI OT TyOOBOH IJIaXH.

Cama njiaxa — MacCUBHBII MIEHb AUAMETPOM B METP, CKOBaH-
HBII TpeMs XkeNe3HbIMU 00pyYaMu — THUXO XpYCTHYJ1a. Brosb ee
LEHTpa 3Usila TOHYauIIas, TOMIMHON C BOJIOCOK, ILIENb, YXO/s-
11asi BrIyOb JiepeBa Ha JOOPBIX COPOK CAHTHMETPOB.

['pur BHIpOHWIT TPYOKY.

[MuHsHAs Yamika ¢ eneBbIM TaOakoM yaapuiach O Kelles-
HBII TIPUJIABOK, pacChIMasi TICIOIIUe UCKPhI, HO CKYTIIUK Jaxe
He 3aMeTw1 3Toro. Ero MasieHpKue Ia3Ku BBUIE3NM U3 OpOUT
Tak, OyITO €ro AYIIWIM CTAIBHOW CTpyHOW. YemocTh OTBHCIA,
0OHa’kasi THUJIbIE JIECHBI.

OH Me[IeHHO, CYIOPOKHO ONUPAsICh HA Kpail CTONA, MOAHSLII-
cs1 Ha HOrH. Ero nckasieyeHHast KOHEYHOCTD B JKeJIe3HBIX IMHAX



3acKpuIiena, Ho ['pur gaxe He 0OpaTuii BHUMAHUS HA BCIIBIIIKY
TPUBBIYHOMN OOJTH.

— He... He MOXeT ObITb... — MpoIenTal OH, U TojoC ero co-
pBasICsl Ha BU3MIMBBIN (pasiblieT. — [laHimpHuUK... Yuctolil pe3?
be3 pyHHoro miiamenu? bes 3BykoBoro ygapa?

CKyMIIYK 3aKOBBUISUI K TUIAXE, OTTOJIKHYB OKAMEHEBIIIEro OT
yxkaca BanyHna. J[Ipoxkaiumu, calbHIMU TaJIbIAMKU OH KOCHYJICS
Cpe3a XUTUHOBOM IIACTHHBI.

XONOIHBIN.

Tawm ne 6b110 Terta. He Ob110 3amaxa nageHoi KOCTH WM 030-
Ha, HeM30€KHO BO3HUKABIIMX MPH MCIOIL30BAaHUN JTIOOOT0 00-
eBoro ruiereHus1 Bepxuero ['opoma. Cpe3 ObL1 HeaabHO XOIOA-
HBIM, I[JIaJJKUM, CKOJIb3KUM, KaK TIOJIMPOBAHHBIN JIe/I.

['pur cxBartuiics 3a pyKosITh Tecaka U NoTsHyI. epeBo aep-
’KaJlo HAMEPTBO — HOX BOIIIEJ TaK ITyOOKO, YTO TOHKOE TOJIOT-
HO 3aKJMHUJIO B BOJIOKHAX 1yOa. POCTOBIIMK HATYXHO 3arlbiX-
TeJI, pBaHyJ W30 BCEX CHJI, HO CMOT JIMIIIb TIOKAYHYTh TSKEJICH-
HYIO KOJIOZLY.

JlaHwsia CrIOKOWHO TOJIOIIIE], TIOJIOKUJI JIAJOHb Ha TOpell 00Y-
Xa ¥ MIPUMEHWUJ JIETKUI OOKOBOW MMITYJIbC — TOYHO BBIBEPEH-
HBIJl PE30HAHCHBIA TOTYOK, Pa3pYyIIMBUINI CLETIEHUE MHUKPO-
KaHAJIOB C IPEBECHBIMU BOJIOKHAMH.

Tecak jerko, CJIOBHO M3 KyCKa TEIJIOTO CBHMHOTO caja, BbI-
CKOJIb3HYJ U3 BEKOBOT'O 1y0a.

Ha wmeramre He ObulOo HM mapanwHbl. [lake TOHKWW HaseT
P’KaBYMHBI HA OOKOBBIX TIOBEPXHOCTSIX OCTAJICSI HETPOHYTHIM —



(pu3nYECKMil KOHTAKT C PACCEKAEMBIM MATEPUATIOM MTPOUCXOAMIT
JUIIb HA IIAPUHE MOIPAHUYHOIO KBAHTOBOTO MOJISI, TOJIIMHA
KOTOPOTo U3Mepsjlach B HAHOMETpaXx.

JlaHnna noBepHyJ KJIMHOK B pyKe U HEOPEKHO TOJIOKIIT €ro
00paTHO HA KeJIe3HBIN MPUITABOK.

— IMarHagnare cepeOpsHBIX MOHET, [ pur, — MOBTOPWII OH
BCE TEM K€ POBHBIM, CYXUM IOJI0COM. — Moe NpeaJIoKeHue elle
B CUJIE.

PocroBiuk pe3ko odepnysics. Ero nuno, emnie MUHYTY Ha-
3aj7 6arpoBOoe OT THEBa, Temepb ObUIO TereTbHO-cepbiM. Kaj-
HOCTb, IEPBOOBITHBIN y3Kac ¥ TPO(PeCCUOHATIBHOE Yy The TOPIOB-
11a CXJIECTHYJIUCh B €r0 IJ1a3aX B JUKOU IUISACKE.

OH cMOTpen Ha HEB3PAYHOI'O IOHOIIY B JIOXMOTBSIX, KaK Ha
OXUBIIEro geMoHa u3 be3mHEL.

«CkpbITasi MaTpuiia, — JUXOPAAOYHO MYJIbCUPOBAJIA MBICIIb
B )KMpHOM ueperne 'pura. — JIpeBHss TexHMKa 3anpeTHbix Ma-
crepos... Mnu texHonorus dpesaux ao [Taposoro Packona? Hu-
KaKoro pyHHoro konrtypa! Hukakux cnegos smananui! 3to opy-
kue s youin Beiciiero Kpyra. C Takum KJIMHKOM MOXKHO
IPOUTH uepe3 JioOble OXpaHHbIe Oapbepbl JJOMOB — NETEKTOPBI
Maruw Jiaxke He APOTHYT, PEIUB, YTO 9TO KyXOHHBIN CKpeOoK! A
OpOHSI JIMYHOU TBApPAWHU TepIiOra... OHA PACCHITLIETCS, KaK MOK-
pas Oymara!»

Llena 3TO¥ HEB3paYHOI! KeJle3KH OblIa He MATHAALATh ceped-
psasbIX. Ha 3akpbitom aykimone B Bepxnem Ksaprane, cpenu
TWIB/ICUCKHX 3arOBOPUIMKOB WM JUKBUAATOPOB TeneBoro Cu-



HOJIA, 32 TAKOU KJIMHOK OTBAJIMIIM Obl COTHIO, HET, TPU COTHH TOJT-
HOBECHBIX 30J10ThIX uMIiepuaioB! Llemoe cocrosnue. locrarou-
HOE, YTOObl OPOCHUTH 3TY MOMOIKY, KYIUTh MIOMECThE Ha I0)KHOM
noOepexbe U 70 KOHIIA IHeH MUTh 3aMOPCKOE BUHO B OKpYKe-
HUM ILEJKOBBIX HUTIOX.

Ho BmecTe ¢ %&agHOCTBIO B cepaue I 'pura ieissHou Urjiion BOH-
3UJICS CTpax.

Ko cTos171 3a 31riM 3amopsitiieM? Kakoit 6e3yMHBIT TeHHi, Ka-
KOU OeryIbIi apXMMar U3 3aKPBITHIX [IUTaIe el CO30aJT TOT KOIII-
Map Ha pkaBou KotesabHoU nosioce? Takue apreakThbl HE MOAB-
JISIIOTCS Ha CBaJIKax cami 1o ceoe.

— Kro... KTO TBOM Mactep, napenb? — rosoc 'pura gpoxai,
OH 3aMCKUBAIOIIIE, MEJIKO 3aKMUBAJI, IeJ1as IIar Ha3a/l K PUJIaBKy.
— Ckaxu MHe um4. {1 3Ha10 HyKHBIX Jofen. Cepbe3HbIX JII0IeH
B Cogere lllectepeH. Mbl MOkeM yCTPOUTH Takoe Aeo... Trl Oy-
Jenib Kynarbces B 30710Te! TeGe He mpuaeTcst HOCUTh TO TpsTibe!
HazoBu ums macrepa!

JlaHnna 9yTh CKJIOHWJ rojioBy HaOoK. Ero cepwle rmasa mop
HAJIBUHYTBIM KapTy30M Ka3aJKCh IBYMs KYCKaMU MEPTBOIO aH-
TpauuTa.

— Mot Mactep He moouT 1ryma, ['pur. OH npeanovuTaet Ti-
MIMHY. A elle OH OYeHb He JIIOOWT, KOrja HapyIIaloT YCIOBUS
ToproBou caenku. [IaTHaauate cepedpsaHbix. Ceivac.

['pur crioTHya BA3KYI0, TOPBKYIO ClTOHY. Ero B3misaa MeTHy -
cs1 K Banyny. Boimmbana Bee ertie cTosin y pa3pyOneHHOH Ty,
Oatokast ymmOIeHHYI0 TIpU MAJIeHUU PYKY, ¥ B €70 MaJeHbKHX



CBUPEIIbIX IMIa3KaX YMTAJICS HEMO[AEsbHbINA, )KMBOTHBIM yXkKac.
Basyn ObU1 Tyr, HO MHCTMHKTHI Ooiilla y Hero padotanu Oe3-
YIIPEYHO: OH MOHUMAJ, YTO YeJIOBEK, CIOCOOHBIN COTBOPUTH Ta-
KO€ C KOCTBIO BEIIpsi, MOKET BHITIOTPOLIUTH €r0 CaMoro ObIcTpee,
YeM IJ1a3 ycreeT MOpruyTh. Ha moMoliie rpoMUITBl paCCUMTHIBATH
HE MPUXOJUIIOCH.

K Tomy ke, ['pur 3ameTi1 cTpaHHylo AeTallb: NapeHb JepKai
PYKY Ha PYKOSITH Tecaka COBEpIIIEHHO pacciabieHHo. bes cToii-
Ku, 0e3 HanpspkeHus1. Tak JepkaT MHCTPYMEHT XMPYPrHl nepen
TeM, KaK OTpe3aTh THWIYIO IJIOTb.

— JI-na... koHeuHo. Paszymeercs! — 3a1e0e311 CKYIIIUK, CY-
€TJIMBO HBIPsS MO]] IPUJIABOK.

Ero pyku xoguim xogyHoM. Co 1Ha TSKEJIOrO KEJIE3HOTO CyH-
JyKa OH U3BJIEK MOTEPTHI KOKaHbI MEIIOYEK, pa3BsA3all LIHY-
POK U MPUHSUICS JPOKAIMMHU NaTblIAMU BbIKJIAAbIBATh HA JOCKU
MOHETBHI.

Cepebpo Ocrt-bpura. IonHoBecHbIe KpyIyible TUCKH C TMPO-
(pusiem mpassdIero reprora Ha aBepce M IECTEPEHYaThIM Kpe-
CTOM Ha peBepce.

Opun. [IBa. ITate. HecsTs... [IaTHaguars.

MoHeTH!I JIeT/ i Ha MPHJIABOK aKKYPATHBIM, TYCKJIO TIOOJIeCKHU-
BAIOIIIM CTOJIOMKOM.

— Bor! PoBHo naTHaanarh cepeOpsHbix KpoH! Bee uncthie,
He TMUJIeHbIe, BhICIel mpoObl! — 3auactui ['pur, kaaHO KOCSCh
Ha JISKAIIUN psiioM Tecak. — 3adupait, mapeHb. Crenka dect-
Hasi! Ho... eciim y TBoero Macrepa nosiBUTCS €11ie YTo-TO Mof100-



HOE... XOTbh I'BO3/lb, XOTb UIJIA... HECH MHe! {1 am sydinyio ueHy
B [TonOpromibe! JIBoliHyIO T1eHY !

Janvna npotsaHya pyky. Ero masnbiis! crpedimu cepedpo onHuM
IUIAaBHBIM, 5KOHOMHBIM JIBUKEHUEM — MOHEThl MTHOBEHHO MC-
4e3Jiv B IITyOOKOM BHYTPEHHEM KapMaHe JIpaHoro najibto. [Ipu-
SITHAs, 3a0bITast TSKECTh OJIArOPOIHOTO METaJlIa OTO3BAJIACh TH-
XUM 3BOHOM.

OH He cTaJl OTBE€YaTh Ha MPEIJIOKEHUE CKYIIIIUKA.

Pa3BepHyBILIMCh Ha MATKAX, [laHWIa HanmpaBWICs K BBIXOAY.
Hukakux npoianuil, HUKaKuX JIMIIHUX CJIOB.

— D, nocroi! — KpUKHYJI emMy B ciiuHy ['pur, HO caenarb
Hiar Brepe] He PelIwics, JMIb BUENWICA B IPUJIABOK, MPU-
KUMasl AParolieHHbI PKaBblil TECaK K TPyIu OOEUMH pyKamH,
CJIOBHO BeJMyaiiiee cokpopuine. — Kak TeOs 30ByT-TO, mMa-
penb?! Komy nepenaBaTh MOKJIOH, eciii NpuayT joaud u3 CuH-
nukara?!

JlBepb JaBKU C TUXUM CKPUIIOM OTBOPUJIACH, BITyCTUB BHYTPb
KJTyO XOJIOZIHOTO CEPHHCTOTO Tapa C YJIHUIIbL.

HaHuna naxe He 0OepHYJICS.

— Ilepenait um, 4TO 3pa KyBaJlj MOAOILTA K KOHILY, — Opo-
CHJI OH Yepe3 ILIeYO.

JBepb 3aXJIONHYJIACD.

OkazaBiuch Ha yaune, JlaHuna He cran yckopsTh mmiar. Jlo-
6as cyeta B Tpynio6ax NpupjeKkaia BHUMaHUe XUITHUKOB. OH
JIBUTAJICSI POBHOM, CKOJIb3AIIEN MOXOIKON, MTHOBEHHO PacTBO-
pAACh B IUIOTHOM, 3JI0BOHHOU Tosme CeuHoro Pea. Mumo npo-



rpoxoTajia napoBasi Tejiera, U3Beprasi CHOIbI CaXu; JOpOry Ie-
pebexana crasi TOImKUX, OONE3NBIX TICOB, TPHI3YIIMXCS 32 KYCOK
TpeOyxu.

UYepes Tpuauath maroB JlaHuia pe3Ko CBEpHYJI B y3KYIO IETb
MEXy JAByMsl KUPIUYHBIMUA MaHy(aKTypamu, TAe NojA HoraMu
C XJIIOTIAHbEM TPOTUOAIMCh THUIIBIE AE€PEBSHHbIC HACTUIIBI HAJl
CTOYHBIMM KaHaBamH. Ellle TOBOpOT — B TEMHBIH, 3aBaJIeHHBIN
IIJIAKOM TYTMUK. 3[IeCh OH JIETKO MOATSHYJICSA Ha PKaBoW ckobOe
NapoIpoBO/Ia, EpEeMaxHYJ1 Yepe3 TPeXMeTPOBbIi 3a00p 13 pud-
JIGHOTO KeJie3a U CIPBITHYM B 3a0pOIIEHHbINA APEHAKHBINA KOJ-
JIEKTOP, 10 KOTOPOMY CTPYHMJIACh TeTulasl, MaxXHyIlasi MbUIOM BO-
na (paOpUUHBIX MPaYeUHBbIX.

Tonbko yOeauBIIMCh, UYTO XBOCTA HeT — a ['pur HaBepHsKa
nonbITaics: Obl MOCTATh 32 HUM KOTO-TO M3 YJAMYHBIX MaJbyu-
IIeK, ecau Obl He ObLT Tak Mapajn3oBaH cTpaxom, — JlaHuna
MIPUCIIOHWJICS] CTMHOM K BJIaKHOM KMPIUYHOM KJIa/IKe KOJUIEKTO-
pa ¥ MO3BOJIWII ceOe MepeBecTH AyX.

Cepatie KOJIOTUIIOCH B TPYAM, KaK KapMaHHbIA xpoHoMmeTp. He
OT CTpaxa — OT KOJIOCCAJIbHOTO HAaNPsIKEHU 1 HEPBHOW CUCTEMBI.

W B 3TOT x€ MUT MHepel ero BHYTPEHHUM B30pPOM, MPSIMO Ha
CeTyaTkKe IJ1a3, MOJbIXHYJIO U3YMPYIHBIM CBETOM. TOHKHE CTPO-
K{ CUCTEMHBIX COOOIIIEHNI Pa3BEePHYIMCh YETKUM MOHOIIAPHH-
HBIM LIPUPTOM, TpOpe3asi CyMpaKk TOHHEJS:

[BbI coBepmmiIm nepByr0 KOMMePYeCKYI0 C/1eJIKY CKpPbI-
ThIM apTedakToM]

[ITosyuena ckpoitas penyranusi: «IIpm3pak Huknero



T'opoaa» (+10)]

[HaBbik «Cyomuxkponusiii B3op» pa3sur 10 YpoBHs 2:
JlocTyneH crieKTpaJbHbIH aHAJHN3 NPUMece]

[O0Hapy:keH KpuTHYeCKHH Je(eKT NOAJI0KKHU: /lerpa-
Janusi KPUCTAJINYEeCKOH pPelleTKH KeJie3a]

[CoBer Cucremni: Ucnoab3yiiTe THreJbHbIII MHOIO-
CJOWHBIH OyJaT JJIs1 MPeIoTBPAIeHHs] TEMJI0BOro Mpo-
001]

Jannna riryOoKo BIOXHYJI CHIpOM BO3ayX U yeMexHyscs. Cy-
XOM, 0€33BYYHBIN CMEIIIOK TPOHYJI €70 MOTPECKABIIHIECS TYOBI.

— Jlerpagauusi NOANOXKM, 3HAYMT... — MPOIMIENTAN OH
BCIIyX, pa3misijibiBasi Mepramonye OykBbl jiora. — KTo Obl co-
MHeBaJicsi. OObIYHASI KOTEJIbHASI CTANIb C COJEPKAaHUEM YIiIepoia
O/ HOJIb-TPU MPOILIEHTA U Ky4el CepHbIX pakoBUH. PU3UKY He
oOMaHelllb J1a)Ke CUCTEMHOIN Marueu.

OH akTUBUPOBAJI OOHOBJICHHBIN HABBIK.

Mup BOKpYr MTHOBEHHO U3MeHWICA. CTEHbI KOJUIEKTOPA T10-
TEePSTM MOHOJIUTHOCTh, PACTIABIINCH HA CBETSIIMECS KOHTYPHI U
criekTpajibHble ciiou. Teneps [laHuna Buaen He MpoCTo reoMeT-
pHUIO TIOBEPXHOCTEN HA MUKPOHHOM YPOBHE — €ro 3peHHe pac-
KJIAJIBIBAJIO MAaTePHIO HA XUMUYECKUE COCTABJISIONIHE.

OH BBITAIIIWII U3 KapMaHa OJJHY U3 cepeOpsHbIX MOHET, TOI-
Hec ee K I1a3aM 1 c(pOKyCHpOBAJICS.

[lepen B30poM BCIBIXHY/IA paykHasi UHTepdepeHIIMOHHAS
ceTka.

«Cepebpo — cemMbAecsT BOCEMb ITPOIIEHTOB. Meph — eBSIT-



HaauaTh. MBIIIbSK, CBUHEL, CJIE€JOBblE KOJIMYECTBA BUCMYTA...
JIutbe KycrapHO€, OYHMCTKA 30HHOM IIJIABKOM HE IPOBOJWIIACH.
Ho nns moux 3aaa4 croputces. [71aBHOE — 3TO MeTasu1 BHICOKOM
IIPOBOJUMOCTH»..

AHaJIn3 JIOroB MOATBEPAXJ TO, UTO JlaHWIIa ¥ Tak NO03peBaI
ere Ha yeprake. Tor Tecak, KOTOPBIi OH TOJBKO uTO cObLI [ prry,
ObLT OOMOO¥ 3aMeIJIEHHOTO JENUCTBU .

CyOMHKpOHHAsI TOTIONIOTHSI KAHAJIOB, pacceKalolasi MOJIEKY-
JISIPHBIE CBSI3U, pPabOTasIa Ha Tpejiesie BO3MOKHOCTEe HU3KOCOPT-
HOro >xesie3a. [IJIOTHOCTh 3HEpruM, MpOKaYMBaeMoy 4epe3 ve-
THIPEXCOTHHOMETPOBBIE OOPO3/IbI, CO3/1aBaJIa YyAOBHIIHBIN I'pa-
JUEHT HanpsikeHui. [locie oHOro MoIIHOro yaapa KpucTauim-
yeckasl pelleTKa BOKPYI MUKPOKAHAJIOB Hadajaa aMopgu3nupo-
BarhCs. JKene3o BHyTpU «IOMUIbUIO». Elie Tpu-dyeTsipe momoo-
HBIX yAapa 1o OpoHe WM KaMHI0O — ¥ MUKPOCTPYKTYpa CXJIOT-
HETCs OT JIOKJILHOT'O [IeperpeBa, KaHaJIbl CILUIaBATCS, U apTedpakT
NIPEBPATUTCS B OOBIYHBIN, XPYIKUH, IepeKaJIeHHbIN KYCOK IILjIa-
Ka, KOTOPbII PACCHIIJIETCS OT IIETYKa MaJIbLEM.

['pur, KOHEUHO, MOMMET 3TO, KOI/1a MOMBITAETCS ellle pa3 Mpo-
JEMOHCTPUPOBATh «BEJUKUM KJIMHOK» MOKynaTeasaMm u3 Cunau-
kata. Ho k Tomy momeHTy Jlanunna Oyaer yke HelocsAraem.

— TurenpHbiil Oynat, roopuiis? — JlaHua cxan cepeopsi-
HbIe MOHETHI B KyJIake. MeTal1 MPUATHO XOJIOAWT OrpyOeBIIIyIo
Koxy. — Byner Te6e Oynat. I He mpocto Oynar, a JJernpoBaH-
Hasl MHCTPYMEHTAJIbHAS MOJII0KKA C MHOTOCJIONMHBIM SIUTAKCH-
QJIbHBIM OCAKJICHUEM.



[TarHagate cepeOpssHbIX MOHET.

st obutatesst Tpynio0 3To ObLIH IaTbHbIE JEHBI'M — Ha HUX
ceMbs1 (paOpuIHOrO padovero Moriia 6e30eJHO MUTATHCS TOJITO-
Ja, TIOKyMas BSAJIEHOE MSICO, CEPYI0 MYKY U yroib Juis neuu. Ho
1utst JlaHuItet 9T0 OBLT CTAPTOBBIN KanuTal. BromkeT mepBoro 3rta-
1a UHYCTPUAJIU3AIIMU Ha KOJIEHKE.

[1nan B ero rojioBe nepecTpauBajCs C UAeaTbHOU UHKEHEep-
HOM TOYHOCTBIO, OTOpAChIBAsI IMOILIMY U OCTaBJISIS JIUIIb CTPOTHE
OJIOK-CXEMBI.

[MepBoe: Tpu cepeOpsHBIX yHIET Ha YUCThIe KBAapIIEBbIE 3aro-
TOBKM Y ONTHYECKUX IIIU(oBIMKOB B KBaprane YacoBIuKoB.
Emy HyXHBI ObUTH MpaBUJIbHBIE TJIOCKOTIAPAJLIEIbHBIE TIACTH-
HBI JJIs1 CO3/IaHUS TIEPBOM TPEIOMIIAIONIEN cucTeMbl. be3 Hop-
MaJIbHOTO ONTUYECKOTr0 YBEJIUYEHHS] TPAaBUPOBATh TOIMOJOTHIO
MEHBIIIE JIByXCOT HAHOMETPOB BPYUHYIO CTAHOBWJIOCH (pr3mye-
CKU HEBO3MOKHBIM — IJIa3HbIE HEPBBI ITIPOCTO BBITOPAJIH OT I1e-
pEeHaIPsiKEHUSI.

Btopoe: ueThipe cepeOpsiHbIX — Ha XUMHUKAThl. A30THAsI KHIC-
JIOTa, OYMILIEHHBIA MEHBIA KYIOPOC, MUETUHBIN BOCK BbICOKOU
(punbTpaluM ¥ KAMEHHOYTOJIbHBIN 1eroTh. EMy HyXeH ObLT HOp-
MaJIbHBI XUMHMYECKUI Pe3uCT. XBaTUT Ilapanarh MeTaul ca-
MOJEJIBHOU UIVION, KaK NELEPHBbI TUKaphb; MI0Pa NEPEXOAUTD K
’KUJIKOCTHOMY TpaBJIeHUIO yepe3 (POTOMAOIOHBI.

Tpetbe: TurenpHas cranb. He 3TOT npopikaBeBIIMNA XJ1aM U3
MAPOXOHBIX KOTJIOB, & HACTOSIIITUIN CEPhI CJIMTOK U3 JIMTEUHBIX
Mactepckux Bepxnero Ilosica, HaCBIIIIEHHBII XPOMOM M BOJIb-



(pamom. Metast, criocOOHBIN BBIIEPKATh IUIOTHOCTh ITOTOKA
MaHBbI B COTHU METaBaTT Ha KBaJPaTHHII MUJUTUMETpP Oe3 prcKa
TETJIOBOTO MPOOOST PEIIeTKH.

OcraTka XBaTUT Ha €fy, TEIUIyI0 ONEXKIy U apeH[ly CyXOro,
M30JIMPOBAHHOIO MOABaJIa Nojasbiie oT cbipoctd CBUHOrO PBa,
I7Ie MOXHO Oy/IeT pa3BepHYTh CTAOUIM3UPOBAHHBIN TPAHUTHBIN
CTOJM Jy1s1 IUTOrpadum.

Hanuna crnpsitain MOHETh 0OpaTHO BO BHYTPEHHUI KapMaH,
3aCTerHyJ1 MajbTO HA BCE YIEJEBINE MyTOBUIIB U TITyOOKO Ha-
TSHYJI KapTy3.

Bniepenu Obi1 gonruii myTh HaBepx. Tyda, rae cpey siioBuU-
TOT'O Ya/ia ¥ FPOXOTA TUTAaHTCKUX MAPOBbIX MALIWH CHAJIU ChITHIE
Macrepa ['mibauid, faxe He MoJO3peBaBIINe, YTO UX MOHOIOJMS
Ha METAJLT U CUJTY YK€ MOJIKMCaHa K CHOCY.

OH miarHyJ1 B TeMHYIO apKy BOJIOCTOKA M CKPBUICSI B OECKO-
HeuHbIX JabupunTax Oct-bpura.



I'nraBa 4. [CTangapt ISO
U «Uucrasg komHaTa» |

Beixoa u3 raBHoro kowiekropa Oct-bpura HanmomuHanm pox-
JIeHUE U3 YpeBa YyJOBUINA: CKBO3b PXKaBYIO PELIETKY BOJAOCOPO-
ca JlaHu1a IPOTUCHYJICA B y3KYIO PacCIEIMHY MEXIY TITyXUMHU
KUPIUYHBIMY OpaHaMay3paMu. 31ech ke maxJio uHade. K rau-
JIOCTHOMY cMmpany Heuuctor CBuHoro Pea npumemmBaics en-
KW, TSKEbIM JyX KAMEHHOYTOJIBHOTO 4a/la, CEpHUCTOrO ra3a u
Nepex>KEHHOT0 MAIIMHHOTO MacJia.

PemecieHHbIN KBapTas ryie, CJIOBHO PACTPEBOKEHHBIN yilen
[MKJIOMTUYECKMX MacITaboB. 3eMIIsl 101 HOTaMU MEJIKO Toapa-
TMBaJa — T7e-TO B ITyOMHE KBapTaja padoTalid TsKENIble Ta-
POBBIE MOJIOTHI TMJIBICHICKUX KY3HUI], BOMBAsl TOHHBI pacKaJleH-
HOT'O YyI'yHa B MaTpHLibl OpyauiiHbIX jageTtoB. Ho [lanuna men
MHUMO TapaJHbIX LIEXOB U 3aKOMUEHHBIX (pacanos aprenen. Ero
MyTb JIeXkKal B CAMBIN TYNIMK — Ty/a, Tae (paOpryuHbIiA ITyM 3a-
xJIeObIBAJICS B JIAOUPUHTE CIEMbIX MEPeysIKOB, a 3eMJisl CTOUIA
JICILIEBIIE BCETO.

HacrosimemMy Ky3Helry 9TOro mMupa TpeOoBaJICs POCTOP: BbI-
COKOE IIaMsl OTKPBITOrO TOpHA, TSKENIash HAKOBAJIBHA U3 3aKa-
JICHHOTO peNbCa, MeXa U3 BOJIOBbEW KOXH M MOIIHAS BBITSIKKA,
U3pbIraloIas UCKpbl B OCEHHEe HeOO.

JlaHwte Bce 3T0 ObLIIO MPOTUBOIMOKA3aHO.



OTKpBITHII OTOHb — 3TO KOHBEK1Us1. KOHBeK1Ms — 31O Typ-
OyJIeHTHbIE TIOTOKM BO31yXa. A TypOYJEeHTHBI BO3IYyX B MPO-
MBIITJIEHHOM TOpOJie — 3TO TPUJUTUOHBI B3BEIIEHHBIX MHUKPO-
YacTHIl CakH, Teria, KpeMHe3eMa U BOJIOKOH 1mepcTu. s ne-
PEBEHCKOTo Ky3Hella, OTKOBBIBAIOIIETO JIEMeX TUTyra, MbUIMHKA
pa3MepoM B TATHAECAT MUKPOMETPOB OblIa HEBUIAUMBIM HH-
gro. [Iyisi uHXeHepa, COOMPAIOIIErocsi CKOMIIOHOBATh TpeXMep-
HBII yNPaBJISIONINI KOHTYpP C IIAroM JIOpPOkeK MeHee MATHCOT
HAHOMETPOB, Ta € camasl MbUIMHKA MPEeBpaIlaiach B TUTAHT-
CKU METEOPUT, CIIOCOOHBIN 3aKOPOTUTH IIMHY TUTAHUS U BbI-
3BaTh MTHOBEHHBIN TETJIOBOU MPOOOK KPUCTAJUTMYECKOM pelrieT-
KU.

Emy HyxeH Obul ckiien. M301MpoBaHHbIA, HEMOABUKHBIN,
MEPTBBI KAMEHHBIN MEIIOK.

[Noaxonsiee MecTo HaIUIOCh B caMOoM KoHile KpuBoro Tymnu-
Ka, 32)KaTOro MeXAy KOKEBEHHBIM CKJIAJIOM U TOIypa3pyllleH-
HBIM YYTYHOJIMTEHHBIM 11eXOM. Branener ydactka — KUPHBIH,
BEYHO KYIOIUI Ta0aK CTapUK C OJIOBSIHHBIM IJ1a30M 10 (hamu-
vu ['pabd — 10/Iro ¢ MoIo3peHreM OIJIs/IbIBa]l 0O0PBAHHOTO
napHs. Ho korna Jlanuna 6e3 JIMIIHUX CIOB BHUIOKUI HA Caslb-
HYI0 KOHTOPKY YeThipe ONecTSIIMX cepeOpsiHbIX KpyIysiia 3a
JIBa MecsIa Briepe], eAMHCTBEHHBIN KUBOM a3 ['padda amdHo
CBEPKHYIL

— TlonBan cyxoii, mapeHb, He COMHEBaMCs, — IMPOXPUIIE
CTapuK, crpedast cepeOpo KOpsIBOM J1aroid. — BhIBIINI JIeHVIK.
CreHbl — IpaHUTHBIA AMKapb B 1BA JOKTA TONMHOM. [ToTonok



CBOZIYATBIM, XOTh IYIIKY CBEpXY KaTh. TOJIbKO yroBOp: AJIXUMUIO
CO B3pbIBAMU HE BapuTb, (pANIbIIMBbIE IUUIMHIY HE YEKAHUTb.
Crpaxa npuaer — caMm ¢ HUMH B €TI0 N10JIE3EIb.

— T'opHa He OyzneT, — pOBHBIM, CYXUM I'oJI0coM oTBeTu a-
HIIA, 3a0Mpast TSKENbIN KoBaHbli Kiou. — [llyma Toxe.

— Bot 1 nagHo. MoXelb XOTb yIaBUTbCA TaM, JIEJI0 TBOE.

CryCTUBIIMCH IO OCKJIM3JIBIM CTYTIEHAM BHU3, JlaHnuia 3axer
NPUHECEHHYIO C COOO0i CalIbHYIO TUIOLIKY U OIJISIIeNICS.

[NomertieHre MpeACTaBIsIO COOON MPSMOYTOJIBHYIO KaBEpHY
ATh Ha 4eTbipe Merpa. Ilotonok cBomuarsiid, Hu3ku. Ha mo-
JIy — TOJICThIE TUIUTHI MIOPUCTOTO MECYaHUKA, CKBO3b CTBIKH KO-
TOPBIX COYMJIACh BEKOBAsI IUIECEHDb U CBIPOCTb. B JasibHeM yriy
TEMHEJIa BEHTWIALIMOHHAS OTYIINHA, YXOAILas KyAa-To BBEPX,
K KpbIlIE COCeAHEro capasi. Bo3myx CTOsT 3aTXJIbIA, TSKEJIbIU,
HACBIIIEHHbIN CIIOpaMH IpUOKa U U3BECTKOBOM B3BECHIO.

«¥Y3kacHo, — oTpelieHHo KoHcraruposa Jannna. — C Tou-
KU 3pEHNs NOJIYTIPOBOJHUKOBOTO IPOU3BOJCTBAa — (POPMEHHAs
noMorka. AtMocdepa TPUHAILUATOrO KJacca 3arps3HEHUs IO
'OCTy. B ogHoM KyOmveckoMm (hbyTe MUJITUOHBI a3PO30JIbHBIX
yactull. HauneM ¢ jjoructuku».

Crpsrtas KJII04 32 [Ta3yXy, OH 3aIlep KeJIE3HYI0 ABEPb Ha 3aCOB
Y OTIPaBUJICS HA 3aKYTIKU.

VY Hero ocraBaJloch OIMHHAALIATH cepeOpsHbIX MoHeT. Kak-
Jasi Me/ib ObUIa pacrucaHa B IOJIOBE C TOYHOCTBIO /10 JECATOH
J0JIV TIPOLIEHTA.

Ilepson ocranoBkou cran KBapran YacoBmmkoB 1 ONTHUKOB.



B naBke macrepa IlIteitHa, rae BUTPUHBI JJOMUIMCh OT MEIHBIX
MIO30PHBIX TPYO, MUKPOCKOMOB C MYTHBIMHU JIMH3aMH M XpPO-
HOMeTpoB, [anuna nposen Oosbline yaca. Crapblil eBpeil 1mo-
Ha4yajly MBITAJICS BCYYMTh OOOpBAHIly OpakOBaHHBIE OKYJISIPHI,
HO OBICTPO MPUKYCUJT S3bIK: CTPAHHBIN IOHOIIA Opasl CTEeKJISIH-
HbIE [JIACTUHBI, TOJHOCUJI UX K CBETY KEPOCHHOBOW JIAMITBI O]
YIJIOM TMOJIHOTO BHYTPEHHETr0 OTpakeHHs1, IPOBepsiI IIOCKOIa-
PaJUIeSIbHOCTh Ha MHTEP(MEPEHLMIO U O€301IMO0YHO ThIKAJI NaJlb-
LIEM B MMKPOCKOIIMYECKUE PAKOBUHBI M BHYTPEHHHUE HAIIPsIKe-
HUS CTEeKJIa.

— OTKypna Thl Tako# B3siics, Hegoyuka? — OypkHy: teiiH,
pasIIsAAbIBas TOCTs U3-M0J, TOJICTBIX OMHOKYJsIpOB. — KT0 TeOs
yuus1 UHTEpEPEHLIMOHHON KapTUHe?

— MHe HyXHBI ABE IJIACTUHBI TU1aBieHoro kBapua. [lmmdgos-
Ka JI0 YeThIPHAILIATOro Kjacca YucToThl. be3 cBuieil, my3pipeit
¥ ontryeckux adeppauuid. TonmyHa yeTblpe MUUIMMETpa, pas-
MEp NATHAECAT HA MATHIECAT.

— IlnaBnensin kBap1? — Toprosen Haxmypwicsa. — OH Ty-
TOIJIABKMIA, €r0 C ceBepa Be3yT, U3 TOPHbIX MOHACTHIPEH... DTO
JOpOro, MapEHb.

— JIBa cepeOpsHBIX 3a 00e IIacTuHbl. Y H1 Meisika OoJble.
1 3Ha10 ceGecTOMMOCTh KBAPIIEBOM IIUXTHI M1 BPEMsI MTOIMPOBKU
KPOKycoM. Bbl iepkuTe ux Ha MOJKe TPeTHid rof, NOTOMY 4TO
30EIIHNE YACOBIUMKU HE YMEIOT Pe3aTh KBapll aJIMa3HBIM pe3-
LIOM.

[ITeiiH MOKpSIXTEN, BBIPYTajcs CKBO3b CE/Ible YChI, HO KOPOO-



Ky M3 4yepHoro Oapxara goctaj. Kapiy Obl1 uieaneH: YuCTer-
1MW, TPO3PAYHBIM, KaK 3aCTHIBIINI TOPHBIN BO3/YX.

Crepymorieit TOUKOM cTan AnTeKapcKui psiai. 31ech cepeOdpo
Taso ObICTpee BCero.

JIBa nUTpa KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTHI («Kper-
KON BOJKW» MECTHBIX aJIXUMUKOB) B OIICTEHHOM JIO30M IJIU-
HSTHOM OyTBUIM C TIPUTEPTOM CTEKJISTHHOW mpoOKoit. [londyH-
Ta KPUCTALIMYECKOTO MEAHOro Kynopoca. [lecats ¢pyHTOB 0un-
IIEHHOTO OT MpUMecel MYETUHOro Bocka. baHka OuuMIlEHHOrO
KaMEHHOYTOJIBHOI'O TIeKa U CBETJIONW COCHOBOM KaHu(ponu. U ca-
MOg I71aBHOE — TPU T'aJJIOHA JIEBSTHOCTOIECTUTPAyCHOT'O CITUP-
Ta ABOMHOM peKTU(UKAIINU, 32 KOTOPBIA TPAKTUPIIUK B MEPEYII-
K€ COIpaJl OUTH MOJITOpa cepeOpsIHBIX, UICKPEHHE ToIarasi, 4ro
OJeiHbI TapeHb COOMpaeTCsl HACMEPTh YIIUTHCS B TPYIIOOax.

[MocnenHuil BU3UT ObUT HAHECEH B 3aKPBITHIN CKJIA]] TUIbAUN
opyxennHuKoB Bepxnero Ilosica. Tam, B mojsiyTeMHOM aHrape,
MaxXHYyIIEM pacKaJeHHbIM HUIAKOM, JlaHWiia BbIMEHsUI MOCHe-
HUIA KPYITHBIA pe3epB — TpH CepeOpsSHBIX — Ha HEB3PAYHBIN,
TSDKEJIBI OpYCOK ceporo MeTasuia ¢ KJIEHMOM TOpPHOTO BEIOM-
CTBA.

TurenbHbiil Oynar. Jlutas AeHApPUTHAS CTalb CBEPXBBICOKOM
ouMcTKU. HUKaKoil KOBKM Ha APEBECHOM YIJIe — 3TOT CIUTOK
TUIABWJIM B 3aKPbITOM IIAMOTHOM THIJIE MOf, CJIOEM CUJIMKATHO-
ro ¢Joca, Hachlllas paciulaB MUKpPOI03amMH Bojibdpama U Ba-
Hagusa. C TOYKM 3peHusi KpucTayuiorpaduu 310 Oblia Uieasb-
Hasl TpeXMepHasi MaTpulla: MepervieTeHHble KapOuaHble HUTH,



3acThIBIIME B (heppUTHOM OCHOBE, 00141/ €CTECTBEHHOM aHM-
30Tponuel mpoBoaAuMOCTU. Ecn 0OpIaHOE XKeNe30 paccenBao
Marv4yeckuil MOTOK BO BCE CTOPOHBI, BbI3bIBAS MAPA3UTHYIO €M-
KOCTb M pa30rpeB, TO TUTEJIbHBIN OyJ1aT MMeJ BhIPAKEHHBIE «PYC-
Jla» — €CTECTBEHHbIE BOJTHOBO/IBI /1JIs1 BHICOKOIJIOTHBIX SHEpIe-
TUYECKHUX MOJIEH.

B kapmane ocTajioch BCEro HeCKOJbKO MeAHbIX rpomeid. Ha
HUX JlaHwia Kynuia pyJoH IJIOTHOTO HEOENEeHOro IenKka, TpU
MOTKA JIBHAHON OEYEBKM, IECATOK BOCKOBBIX CBEYEH W MATH
(pynTOB caia.

BepHyBIMch B CBOM TYIUK, OH 3aTallWI TIOKK U OyThUIA B
NOABAJL.

Ha ynuiie y:xe crymanuch cusble OCEHHUE CyMepKH. Bosiie co-
CelIHEel KY3HHUIIbI CTOSLTU TPOE MOIMACTEPHEB B TPOKIKEHHBIX KO-
’kKaHbIX (PApPTyKax, C 3aKOMUEHHBIMU POKAMH U KPYKKaMHU Jielie-
BOTO KHCJIOTO 3151 B pyKax. OHU ¢ TIIyTbIM TOrOTOM HaOMoau
3a TeM, KaK TOIIUI 0OOpBaHEI] 3aHOCHUT B CHIPYIO HOPY PYJIOHBI
TKaHU U SIIIUKU C XUMUKATAMU.

— DA, GnakeHHbIN ! — KPUKHYJ OIWH U3 HUX, 3I0POBSIK C Te-
peOUTHIM HOCOM, CILJIEBBIBASI IIETYXY OT perbl. — Thl HAKOBAJIb-
HI0-TO 3a0bL1! Vi Ha KOJIEHKEe COOMpAEIIbes JKeJie30 THYTh? A
ropH rae? bynems nepaexoM CBOMM MOAYBaJIO pa3ayBath?

Hanuna gaxe He nmoBepHyJ royioBbl. OH Mepelartys nopor,
3axXJIOMHYJI TSUKEylo AyOOBYIO IBEPb, OOUTYIO MOJOCOBBIM Ke-
JIE30M, Y 33JJBUHYJI MACCUBHBIN CTAJILHOU 3aCOB.

Briepenu ObUIO COPOK BOCEMb YaCOB HETPEPHIBHOTO, N3HY PH-



TeJIbHOTO Tpyaa. Tpyna He Ky3HEeUHOrO — MHKEHEPHOTO.

[lepBbIM [1€J10M OH 3aHSJICA CO3JaHUEM TepMETUYHOTO KOH-
Typa.

B nonynpoBoHUKOBOI MHAYCTPUM YUCTOTA IMOMEIIEHUsT —
9TO 3aKOH, HANMCAHHBI MUJUIMOHAMU JOJIJIAPOB YOBITKOB OT
OpaKkoOBaHHBIX KPEMHHEBBIX IUIACTUH. B ero pacropsokeHnn He
ObU10 BakyyMHBIX HacocoB, HEPA-¢uinbTpoB u3 6opocunmkar-
HOrO MUKPOBOJIOKHA U TIaHEJIe U3 MOJMPOBAHHON HEpKaBelo-
miedt cramu. Ho y Hero Oblin (byHAaMEHTaTbHbIe 3aKOHBI (PU3H-
KU, 3HAHUE TEPMOJMHAMUKH U PyHHAs Marusi, KOTOPYIO MECTHBIE
TYNHUIBI UCTIONb30BAJIM JIMIIIL JAJIS1 TOTO, YTOOBI 3aCTaBUTh MEY
CBETUTHCS WM TOMOP — PYOUTh Kperye.

Jannna pazxer HeOOMBIIYIO MEPEHOCHYIO KAPOBHIO, 3aIloN-
HVB €€ IPEBECHbIM YTJIEM,  YCTAHOBUJI CBEPXY UyTYHHBIN KOTEJI.
B koTen monum Kycku cania, MYeTMHBIA BOCK M MICTOJTYEHHAs B
NOpOIIOK KaHugoib. I1o nmoaBamy MoruibL rycToi, ciaaaKoBaThlii
3arax CMOJIbI U TOTUIGHOTO KHUPA.

[Noka kommayHp raBuiIcs, JaHuia B3s1 CTATBHOM CKPEeOOK
¥ METOAMYHO, CAHTUMETP 3a CAHTUMETPOM, IPUHSIICS 3aUHUILATh
KaMeHHbIE CTEeHbI M CBOIYATHIH MOTOJIOK. OH CAMpasl BEKOBYIO ca-
Y, U3BECTKOBBIE HATUIBIBBI, XJIOMbsI CEIUTPHI U CEPYIO TIECEHb.
[MTbuth cTOSIIA CTOIOOM, 3a0MBasi HO3JIPH U JIETKKe, HO TTApEHb He
ocraHaBuBaicsi. CoOpaB Bech Mycop B MEIIKH, OH BBIrped ero
K BBIXOTY.

3arem HaCTynuI1 yepes nepBou (pasbl CTEPUIU3ALIH.

B3gB Benpo, OH 1IEAPO IUIECHYNI Tyda PEKTU(PUKOBAHHOTO



cnuipra, OOMakHYJ rpyOylo MIETKY W MPHUHSUICS MbITh TPAHMUT.
CriupT cMBIBaJI OCTaTOYHYIO I'Psi3b, A€3MH(UIIMPOBAT MOBEPX-
HOCTh ¥ MTHOBEHHO HCTIAPsLICS, YHOCS ¢ COOOH Biary. 3amax ai-
KOroJisl B 3aMKHYTOM MPOCTPAHCTBE CTaJl HEBHIHOCUMO €/IKUM,
pe3an miasa, Ho [laHuma unib TyKe 3aBsi3aJl Ha JIMLIE BJIAXKHYIO
TPSITIKY.

Korma kameHb MOACOX, OH PaCTOMUI BOCKO-KaHU(OIBHYIO
Mactuky. [lInpokoit MasisipHOW KMCThIO OH HaYasl BOMBATh TOPsI-
YU, BA3KUIA COCTAB BO BCE TPEITUHBI, IOPHI M KABEPHBI IPAHUT-
HOU Kiaaku. PacruiaBieHHBI BOCK TTyOOKO MPOHUKAT B MUK-
POIOPBI KaMHS$I, HAMEPTBO OJIOKMPYS BBIXOJ MbUIX, TIECUNHOK U
KalmWIISIPHOW BJIATU.

CrreoM 1o1es meskK.

JlaHuia Hape3as MIOTHYIO TKaHb Ha IIUPOKUE MOJIOTHUIIA U
Hayajl OKJIeWBaTh UMM CTE€HBI U TIOTOJIOK MOBEPX OCTHIBAIOIIEH,
JIUIIKOM MACTHKM, TIIATEJbHO pa3mIaXkuBasi KKIYIO CKIAAKY
JepeBSHHBIM ImartesieM. TKaHb TPONUTHIBAIACH THAPOGOOHBIM
COCTaBOM, IIpeBpaIliasich B MOHOJUTHYIO, TJIaJKYI0, CJIOBHO I1j1a-
CTUK, MeMOpaHy. Hu ojHa TIbIIMHKA ¢ MATEPUHCKOW TIOPO/IBI Te-
riepb He MOTJIa OTOPBAThCS U MOMACTh BO BHYTPEHHUH 00BEM TT0-
MeEIICHMS.

CTbIKM MeX/1y MOJIOTHUIIIAMU OH MPOIIAKUBAJI HATPETHIM Ha
YIJISIX TIJIOCKUM METaJUTMYECKUM YTIOTOM, CIUIABJISIsI BOJIOKHA
IIEJIKa ¥ BOCKA B CIJIOIITHOM KOKOH.

— Cywmacmeamuii... Ei-0ory, YOKHYTbIN KOJIyH! — JTOHEC-
JIOCh CBEPXY CKBO3b I1I€JIb BEHTUJISILIUY.



Ilongmacrepps Bee enle Topyaiy B nepeyike. OUH U3 HUX 3a-
IJISIHYJT B TIOJTYNIOJBAJBHOE PEIIETYATOE OKOHLE M YBUJIEI, KAaK
JlaHuna Ha yeTBepeHbKax MPOTUPAET MOJ COUPTOM, 3arevarbl-
Basi BOCKOM CTHIKM TIJIUT.

— Cupltiib, TH 4e, B TpoOy kuth codpasicsi? [onbl criuprom
MBITH! Jla 3a Takoe CBATOTATCTBO KaOaT4MKM TeOs Ha KHUIIKaX
roBecT!

JlaHua MogHsUT XOMOIHBIN, JIMIIEHHBIN BCSIKOTO BhIpaKEHUsI
B3IJISAJ] Ha 3aperieueHHoe okHo. [logornen, nocran 3apaHee Bbl-
PEe3aHHbIN MIUT U3 IPOMACIIEHHOM TOCKH, 0OEPHYTHIN B TPH CIIOS
1IeJIKa, MPUKajl ero K OKOHHOMY MPOEMY Y HAMEPTBO 3aKJIMHIIT
pacropkamu, 3aJIUB IepuMeTp ropsiuert cMosioi. I'onoca cHapy-
KU TIPUTITYIIEHHO 3aTUXJIM, TPEBPATUBIIUCH B HEBHATHOE OOp-
MOTaHHUE.

CBs13b ¢ BHEIITHUM MUPOM ObllIa pa30pBaHa.

Ho 3akynoputh KOMHATy — O3HA4aJI0 33JJOXHYThCS Yepes na-
py yacoB. Hyxen Ob1 BO3ayX. U HE mpocTo BO3ayX, a JJaMUHAP-
HBIM MTOTOK, OYMIIEHHBIN OT a3PO30Jier U HAXOASALIUKUCS O] U3-
OBITOYHBIM JABJIEHUEM.

[Tpunimn yrcrort KomMHaThl Kjiacca ISO 7 (wnm kiace 10 000
no crapomy crangapry US FED STD 209E): naeneHue BHYT-
pu TiomerieHust JOKHO ObITh Ha 10—15 Tlackaseit Beie, yem
cHapyxu. Torma rpu J000M OTKPBITHH JIBEpPed BO3IyX OyIeT o
CBHUCTOM BbIPbIBaTbCS HAPYKY, HE IO3BOJISISI BHEIIIHUM YacTUIIAM
MIPOHUKHYTb BHYTPb.

Jlanwna nomomien K BEHTWISAIIMOHHOW OTAyIIMHE. DTO ObLI



BEPTUKAJIbHBI KUPIUYHBIA KOJIOMEI] CEYeHHWEM TPUALaTh Ha
TPUALATH CAHTUMETPOB.

OH u3BJEK U3 KapMaHa CBOM I'PABUPOBAJIbHBIN CTUIIYC U3 3a-
KaJIeHHOHN cTayiv. [IpuKpbli ra3a, KOHUEHTPUPYsS MaHy B KOH-
YUKaX MajblEB.

Teno oTo3BAJIOCH MPUBBIYHON TYMOW OOJNBIO B UCTOIIEHHBIX
9HEeprokKaHajlax, HO [OCJIe BUEPAIIIHETO ITPOPbIBA PE3EPB BOCCTA-
HOBWJICA U CTan TuioTHee. ToHKasl, efBa 3amMeTHas roayooBaras
UIJIa MATMYECKOro MJIAMEHU 3aKIJ1ach Ha OCTPUE MHCTPYMEHTA.

JlaHnna B3sT KPYIJIBIA COMJI TJIOTHOTO OYKOBOTO AepeBa —
Oyay1mil Kopiyc (puiibTpa — U MPUHSIICS HAHOCUTh PYHBI.

370 He ObUIO MPUMHUTUBHBIM HauepTaHUEM OJMHOYHBIX CUM-
BOJIOB, KaK YUYW B LIEXOBBIX IIKOMax. JlaHWIa 4yepTui uHTe-
IpajibHYIO TOMOJIOTHIO. B 11eHTpe pacrnonaranace pyHa *Berpa*
(«AHEmMOC»), HO ee TAapMOHHMKH ObUTM 00pe3aHbl JeMIpupyIo-
MK KoHTypamu pyHbl *[Tokos* («Cta3uc»), 4ToObl UCKJIIO-
YUTh TypOYyIEHTHOCTb. [10 KpasiM IIJT1 KOJbLIEBBIE JOPOKKHU PY-
Hbl *Cxarus™ («IIpecco»), co3namoiye rpagueHT JaBieHus.

Ho camoe rimaBHOe — 371€KTpOCTaTUYECKUI CEenaparop.

Bronbs BHyTpeHHeW NMOBEPXHOCTH BO3yXOBO/IA OH BBIIPaBU-
poBan uenodky pyH *Uckpw* («Pynbryp»), 3aK0ablIOBAHHBIX
yepe3 EMKOCTHBIE COIpoTUBIIeHUs pyH *3emum*. [Ipu nogaue
MHHUMAJIBHOTO TOKA 3TOT KOHTYp CO3JaBaJl IOCTOSIHHOE HEOJI-
HOPOAHOE 3JIEKTPOCTATUUYECKOE T0JI€ BBICOKOI'O MOTEHIIMAIA, HO
HUYTOKHOM CUJIBI TOKA — aHAJIOT KOPOHHOTO pa3psijia.

Janwma coOpa MHOTOCIIOWHBIN COHIBUY (PHITBTpA:



1. [TpenBapuTebHBII MEXaHUYECKUI Oapbep: TPH CII0S1 KPYTI-
HOT'0 JIbHA, IPOITMTAHHOT'O MUHEPAJIbHBIM MACIIOM (3aJepKKa Ya-
ctui] KpyrHee 50 MKM).

2. ITpoMexkyTOUYHBIN CJIOM: TPaHYIMPOBAHHBIA AKTUBUPOBAH-
HBII 6€pPe30BbIi YroJb, TUIOTHO YTPaMOOBAHHBI MEXIY CETKa-
MU W3 TOHKOM MEJHOM MPOBOJIOKH (ITOMJIOIIEHUE OPraHUYECKHUX
ra3oB, BJIATd U CEPBI).

3. ToHkuit punbTp: ABEHAANATH CIOEB MPOKAIEHHOTO, 00e3-
JKUPEHHOTO I11eJIKa C MUKPOCKOIUYECKUM TUJIETEHUEM.

4. MoHn3annoHHas KaMepa: 30Ha IeUcTBUs pyHbl *Mckpbr™,
I/ie TIPOJIETAIONIMEe MUKPOYACTHUIIBI MTBUTA IPUOOPETATN OTPHIIA-
TEJIbHbI CTATUYECKUI 3apsAl U TYT K€ MPUTATUBAINCH K OCA/IU-
TEJIbHON MEJHON IUIACTUHE C MOJIOKUTEIbHBIM OTEHIIMAIOM.

On BctaBmI OJIOK B OTAYNIMHY W 3aMa3ajl IIEJH BOCKOBBIM
repPMETUKOM.

3arem [JaHuna npuskan JaloHb K YIPaBJIAIIIEN pyHe 3aIyc-
Ka.

Bt umitysieC maHsl.

C 1erkuM 1IeTYKOM PYHbI BCIBIXHYJIM POBHBIM cari(hipOBbIM
cBeToM. BeHtunsitop 6e3 eArHON MeXaHUYeCKOU JeTau, MOBU-
HYSICb YUCTOMY TPaJIMEHTy JABJIEHUs, BTSHYI MEPBYIO MOPLIMIO
BO3JyXa CHapyxkHu. Pasmancsa riyxou, MOHOTOHHBIY I'ysl. Bo3gyx
IPOILIEJT CKBO3b MACJIO, YTOJIb, IIEJIK, TPOOUIICS CKBO3b IEKTPO-
CTAaTUYECKUIl Oapbep U MSITKUM, MJIEATbHO POBHBIM, JIAMUHAP-
HBIM TIOTOKOM XJIbIHYJI TIO/I CBOJIbI MO/IBAJIA.

[llenkoBasi OOMBKa Ha CTEHaX CJIETKa HaAyJIach, CJIOBHO Ma-



pyca OpuranTuHbl. [laHWIa ONTYTHJI, KaK 3aJI0KUJI0 OapabaHHbIE
NIEPETOHKHU.

N36bITOuHOE 1aBiieHre ObLIO CO3AaHO.

Bo3nyx B KOMHaTe cTajl KPUCTAJIbHO MPO3PAYHbIM, CYXUM U
aOCOMIOTHO HETOJBMKHBIM, HE CUMTAsi POBHOTO HUCXOJSIIETO
MIOTOKA OT TIOTOJIKA K Moiy. B styde cBera ot cBeun Oosblne He
Tuisicasi Oesiple UCKpHI MbUTH. TpaeKTopus yda craia HeBU -
MOU — BEPHEUIIIMI ONTUYECKUI MPU3HAK OTCYTCTBU S B3BEIIICH-
HBIX MUKPOYACTHII.

Ho ocraBasics r1aBHbIA UCTOYHUK 3arpsSI3HEHHUS.

Yenosek.

YenoBeueckoe TeI0 — 3TO HENMpepbiBHO padotaoimas ¢ad-
pUKa IO MPOU3BOICTBY Mycopa. Yenryikyu OporoBeBIIero Smm-
JepMuca, MUKPOBOJIOKHA OAEK/Ibl, KAIlJIU CJIIOHBI ITPU AbIXaHUHU,
caJIbHbIE BbIjIE/IEHUS Kelie3. B cOBpeMeHHOI MoTynpOBOAHUKO-
BOW MHJIYCTPUU OIMEPATOPhbl HE 3aXOMASAT B YHCTYIO 30HY 0e3 KO-
CTIOMa-«3aiYMKa» — TOJHOCTHIO T€PMETUYHOTO KOMOMHE30HA
u3 Oe3BOPCOBOM AaHTUCTATUIECKOW TKAHH.

JlaHnI1a cen Ha YMCThIN TaOypeT, 3aXKer HOBYIO CBeUY U JOCTAJl
OCTaTKU OeJIoro miejKa v TOHKYIO UIITy.

Ero pyku IBUrajuch ¢ MEXaHMYECKON YETKOCTBIO HMIBEHMHON
marmHbel. OH KpOWJI TKaHb 0e3 BHIKPOEK, JepXka B roJIoBe uje-
QJIBHYI0 pa3BepTKy KoMOuHe30Ha. CIUIONIHOW MOKPOW: TITyXue
IITAaHUHBI, TIEpeXOsIue B OaXUbl; KypTKa, HAMEPTBO CIIUTAs C
KaITIOIIIOHOM; TBOMHBIE TUIOTHBIE MaHKEThl Ha 3aMSCThSIX U M-
KOJIOTKax. Bce mBbl — OenbeBbie, B 3aMOK, YTOOBI OOpe3aHHbIe



Kpasi HUTeH ObUIM 3arevyaTaHbl BHYTPY M HE MOTJIM OCHITIAThCS.

JIviieByo 4yacTh OH caesaj Mo TUIY [IYXOro IjieMa ¢ y3Kou
IEJIbI0 JIJIA T71a3, KyJa BIIWJI JIB€ TOHKHE OBAJIbHBIE TUIACTUHBI
OOBIYHOTO OYMIIIEHHOTO cTeka. [ist apixanusi ObUT MPUCTIOCO0-
JIEH OTJICJIbHBINA TPEXCIOMHBIN MIEJTKOBBIHM KJIalaH C MPOCIOUKON
U3 BOIIIEHOTO XJIOITKA, BBIBOSIIINI BBIZIOX Yepe3 TuapodhoOHYI0
MeMOpaHy BHU3, K TOJTY.

Korga urna cpenana nocneaHuil cTexok, laHuna pasneincs
JIoHara.

OH BbUTIIT Ha ce0sI OCTATKU CITUPTA, CMEITAHHOTO C TUCTHILIN-
POBaHHOM BOJIO#, 6€3KaJIOCTHO COCKAOIMBAasI C KOXKU I'Psi3b TPY-
11100 JKEeCTKOH I1IEJIKOBOM BETOIIIbI0. 3aTeM ObICTPO, MOKa XOJION
HE CBEJI MBIIIIIbI, HATSHYJ OEJIOCHEKHBII KOMOMHE30H, 3acTer-
HYJI IOTalHbIe BOCKOBBIE KJIAMIAHbI HA CIIMHE, HATSHYJ KAIIOIIOH
Y TUIOTHO 3aTSIHYJI 3aBS3KM MACKHU.

Ha pyku siersiu ToHKHe nepuaTky, CIIUTbIe U3 TIAIKOTO IIIe-
Ka, BLIMOYEHHOT'O B MacTUKE JJIsI a0COMOTHOM OECIIOPUCTOCTH.

B TyckJiOM cBeTe cBeuM €ro OTpak€Hue B HAUYMIIEHHOW Me[-
HOW IJIACTVHE BBITJISIEIIO 3JI0BEIIE U TyKePOIHO: BBICOKUH, a0-
COMIOTHO OeJblii Ipu3pak 0e3 JMia, ¢ YePHbIMU CTEKJISTHHBIMU
TIPOPE3sAMH TJ1a3, CTOSIINNA TIOCPear OeJIoN IIETKOBON KOMHATHI.

B 3TOT MOMEHT TKaHb PeasbHOCTA BOKPYI HErO JPOTHYJIA.
Bo3ayx 3a3BeHes TOHKOH, XpyCTaIbHOM HOTOM, KOTOPYIO HE CJTbI-
MM YA, HO OTYETJIMBO BOCTIPUHSIT MO3T.

[Mepen rma3zamu pa3BepHYJIMCh U3YMPYIHbIE CTPOYKH CHCTEM-
HOTO Jiora:



[Co3nana 30Ha: «JIladopaTopuss Kiaacca Uncrornl 10
000»]

[9ddexT 30ub1: BeposiTHOCTH KpUTHYECKOTO J1e(eK-
Ta Jutorpadun cHIzKeHa Ha 85%]

[[Iosxydyen kJaccoBbiili HaBbIK: «TpaBiaenune Maruue-
ckoil Kucjoroii» (YpoBensn 1)]

[OTkpbIiT pa3zaea npoexktupoBanusi: CAD-Apxurekry-
pa Pynnbix lleneii (Mbiciaennblii uaTepeiic)]

Hanwna 3amep.

BHyTpu uepenHoi KOpoOKU YTO-TO MSITKO IIEIKHYJIO, U €r0
BOCITIPUATHE PACHITUPUIIOCH. ITO HE OBLIO MOXO0XKE Ha CTaHAapT-
HOE Marm4eckoe 3peHue, KOTOpOe JIMIb 3aJTMBajI0 MUP Pa3HO-
LBETHBIM TYMAaHOM SMaHall1i.

Aro 6su1 CAD. Hacrosimasi, mojTHOIIEHHAsI CHCTeMa aBTOMa-
TU3UPOBAHHOTO MPOEKTUPOBAHUS, UHTETPUPOBAHHAS TIPSIMO B
3pUTENIbHYIO KOPY U npedPOHTAIbHBIN KOPTEKC.

MBpiC/IeHHBIN KJTMK — U TIePe]l ér0 MbICJIEHHBIM B30pPOM BO3-
HUKJIa OECKOHEUHAasi U30MeTPUIeCcKasi CeTKa C IaroM B OJIMH Ha-
HomeTp. KoopaunatHeie ocu X, Y, Z CBETUIMCH XOJIOAHBIM 3€-
JIEHbIM CBETOM. B J1eBOW yacTu 1oJsist 3peHusi pa3BepHyIach na-
HEJIb MHCTPYMEHTOB: MPUMUTHUBBI, OYJIEBBI ONEparviu, TPaCcCH-
POBKa MPOBOAHUKOB, PacueT eMKOCTHBIX yTEYeK, CEYEHUS TO-
TEHIIUATBHBIX SIM ¥ MOJEJUPOBAHUE TUIOTHOCTU MOTOKA HEP-
TUM.

«HeBeposiTHO, — nonyman JlaHwna, ckaB Najblibl B KO-
BbIX nepuaTkax. — Cucrema He MPOCTO JaeT HaBbKU... OHa



aJlanTUpyeTcs Mol MOM NOHATUMHBIN anmnapar. OHa pacro3Haia
TEXHOJIOTUYECKUM YKJIa]l MBIIIJICHUS» .

TpaaunoHHast pyHHAsh Marusi 3TOro Muipa ObLIa IUIOCKOW
Y BapBapcKoM. MecTHble Ky3Hellbl HAHOCUJIM PYHBI Ha MOBEPX-
HOCTb TOTOBOTO MeYa WJIM KUpackl 3yorsioM u mosotoM. [Tluprna
pe3a cocTaBiisijia OT OQHOIO 10 TPEX MUJUIMMETPOB. M3-3a Takon
KOJIOCCAJIbHOW TOJIIIMHBI POBOJIHUKA AJIs1 YAEPKAHUS SHEPTUU
TpeOOBaIMCh TUraHTCKUe 00bembl MeTaia, a KI1I peako mpe-
BBIIIAJ MATHAALIATh MPOLIEHTOB — OCTaJIbHASI MaHA paccerBa-
JIaCh B BUJIE MAPA3UTHOIO TEIMJIOBOTO U3JTyYEHHUS U paAOYacTOT-
HOTO IIyMa B acTpajie. IMEeHHO MO3TOMY 3a4apOBaHHOE OPYKHUE
Ipesioch, BUOPUPOBAJIO U OBICTPO BBHITOPAJIO.

Hannna xe codupasics caenarh To, 0 Yero Maru4ecKui Mup
HE JIONyMaJICA 32 AECATh THICSY JIET CBOETO CYIIECTBOBAHMS.

OH cobupasics epeHeCTH MOTyIPOBOTHUKOBYIO PEBOTIOIUIO
Ha peJibebl Maruu. Co31aTh He MAaKPOCKOITMYECKYIO TPABUPOBKY,
a TPEXMEPHYIO MUKPOAPXUTEKTYPY.

TBepROTENbHBIN PYHHBIA TPAH3UCTOP.

AHaJor noieBoro TPaH3uCTOpa ¢ U30JMPOBAHHBIM 3aTBOPOM
(MOSFET), HO BMeCTO 3JIEKTPOHOB HOCUTEJISIMU 3apsia 3/1eCh
BBICTYIAJIM KBA3UYACTHUIIbl KOHIIEHTPUPOBAHHOW MaHbl — «3(pU-
POHBD>.

B TturenpHOoM Oynate KapOwaHBIC JEHIPUTHI BoibdpaMa U
XpoMa 00pa30BbIBAIM €CTECTBEHHbIE MPOBOsIIMe KaHasbl. Ec-
JIM TIPOTPABUTh METAJLT KUCIOTOW Ha KOHTPOJIMPYEMYIO TTyOu-
HY, CO3aB MUKPOCKOIUYECKUE U30JIMPOBAHHBIE 3aTBOPHI, pa3-



JIeJIEHHbIE OKCUJHBIM JIUIEKTPUKOM, TO MOAAYa MUKPOCKOIH-
YEeCKOro MOTEHIMala Ha YIPAaBJISIONLYI0 PYHY CMOXET OTKPbI-
BaTh WM 3aNIMPATh MOTOK KOJIOCCAIbHOW MOITHOCTH !

Ycunenne curnana. Jlormueckne BeHtwiu U, NJIN, HE nHa
KPUCTaJUIMYECKOM YPOBHE.

[Tpoueccop. PyHHBIM MUKpPOITpOLIECCOP pa3MEPOM C IOYTO-
BYI0 MapKy, CIIOCOOHBIA MPOCYMTHIBATh 3aKJIMHAHUS JIEBATOTO
Kpyra co CKOpPOCTbIO B MUJIJTAP/bl UTEPAIIHii B CEKYHy Oe3 yJa-
CTHS1 YEJIOBEYECKOIO pazyma.

Ho mo niporieccopa 6wut0 emre paneko. Ceituac TpeOOBaIOCh
co37aTh JUCKPETHBIN JIEeMEHT. Ba30oBbIi KITIOY.

JaHuna nogomiesn K TsKeJaoMy IPaHUTHOMY OJIOKY, KOTOPbIi
OH BBIBOJIOK W3 yIJIa U YCTAaHOBWJI HA TOJICTbIE BOMJIOUHBIE TO-
JYIIKY JIJIs TAleHUs] CeUCMUUYECKUX BUOpAIMiA OT TOPOJICKUX
MapOBBIX MOJIOTOB. DTO ObUT €r0 ONTUYECKUN CTOJI.

Ha crone crosina njiockasi CBUHIIOBas Yalia ¢ HOJIMPOBAJIbHOM
MAacTOW: TOHYAKIIIMI MOPOLIOK KOPYH/ia, OTMYUYEHHbII B JUCTHUII-
JIMPOBaHHOM BOJE.

Jlanwa u3BJjieKk OPYCOK TUTEIBHOTO OyJara.

HoxoBKoi1 110 MeTajllly, CMOYEHHOW B Maclie, OH METOJUYHO,
C I0BEJIMPHOU OCTOPOKHOCTBIO OTIMJIWII TOHKYIO IJIACTUHY TOJ-
IIMHOUN OKOJIO MOJTYyTOpa MILIMMETPOB. [lanblibl HBUIM OT OfI-
HOOOPA3HOTO HAMPSIKEHUs, TIOT TPAJOM KaTUJICS MO JIMILY O[T
IIEJIKOBOM MacKOH, CTeKasi B MOIVIOIIAIIIMI BOPOTHUK, HO OH
HE CMeJT Jake MONPaBUTh TKaHb.

3arem Hayaslach NUIA(OBKA.



KpyroBble JBMKEHUS MO I'PaHUTHOM NPUTHPOYHOHN IUIUTE.
Bocemepka. CaoBa BockMepka. CMeHa (ppakimu abpa3uBa: Thi-
csiya IpUT, TPU THICSIUM, MATh ThICAY... [lepexon Ha anma3HbIi
1JIaM, CYCIIEHJUPOBAHHBIN B CIIPTE.

CrycTst yeTblpe yaca HempepblBHON paOoTHI IJIACTHHA TIpe-
BpaTHJIach B 3epKajio. OnTudeckas TNIOCKOCTHOCTD OblIa JOBe-
JieHa J10 YeTBEPTH [UIMHBI BOJIHBI 3ej1eHOoro cBeta. Hu oqHoil na-
parnuHbl, HU OJHOTO CKoJIa Ha Kpomkax. Cepslit, ¢ eaBa 3aMeT-
HBIM MYapOBBIM y30pOM KPHUCTAJUIMYECKUX BOJIOKOH METAJLI OT-
paas rmamMsi cBeun 0e3 MaJIeUINX UCKaKeHU.

«[Toanoxka roroBa, — MbICJIEHHO 3aduKcupoBai Januna. —
Srarn ABa: HAHECEHUE PE3UCTa».

B kavectBe (poTOpe3ucTa OH UCIOIb30BAJI CMECh KaMEHHO-
YTOJIHOTO TeKa, KaHU(OIM U OYMILEHHOIO MYEJMHOro BOCKa,
PacTBOpEHHYI0 B OE3BOJHOM CKHITMape. DTOT COCTaB 0Ona-
JaJ1 YHUKQJIBHBIM CBOMCTBOM: I10]] BO3JEUCTBUEM HAIIPABJIEHHO-
ro Iyyka yapTpauoseTa WiIM BbBICOKOYACTOTHOM MAaHBl PYHBI
*Cpera™ MmoaMMepHsle LEMKU CMOJIbI CLIMBAJINACH, TEPSS PACTBO-
pPUMOCTb B 1ies104ax. HeskcnoHMpOBaHHbIE YYACTKH JIETKO CMbl-
BQJIUCh CITUPTOM, OOHAXasl YUCTBIA MeTaJl1 AJIs1 TPaBJIEHUS.

JlaHv1a 3aKperu IIaCTUHY Ha CAMOZAEIBHOM LIEHTPOOEKHOM
CTOJIMKE — IIECTEPEHYaTOM MPUBOIE OT YACOBOI'O MEXaHU3MA,
KOTOPBII OH 3aCTaBUJI BPAILIAThCsl C OEIIEHON CKOPOCTHIO C IM0-
MoIIIbio pyHbl *KpyueHus™.

Kamia cmonsiHOro pactsopa ymnajia TOYHO B LEHTP 3€pKalib-
HOW IJTACTHUHBI.



Cronuk B3BBUI, PACKPYUYMBASCh JIO TpeX ThICAY OOOPOTOB
B MUHYTY. lleHTpoOexHass cijia MIHOBEHHO paszOpocasia KH-
KOCTb OT LIEHTpa K KpasM, (popMHUpys] TOHYAHIIYIO0, a0COIIOTHO
PaBHOMEPHYIO IUIEHKY TOJIIMHON MeHee MUKpoHa. [1neHka ne-
peuBaIach BCEMU LIBETaMU palyrd — UHTEP(EPEHIINUS] TOHKUX
TUICHOK CBUJIETENTLCTBOBANIA 00 MIEaTbHON OJHOPOAHOCTH CIIOSI.

«Cymika. JleBsiHocTo rpanycoB no Llenbcuio B TeyeHue 1Ba-
JATH MUHYT>.

OH nomecTu/1 IJIACTUHY B 3aKPbIThII MEAHBIA CYIIMJIbHbIN
mKaUUK HaJl yIJISIMU, HEPEPHIBHO KOHTPOIUPYsI TEMIIEPATYPY
C IOMOIIBIO KaIlTY CIuiaBa Byna ¢ M3BECTHOM TOYKOMU IJIABJICHHUSI.

[oka cox pe3ucr, [laHnia akTHBUPOBAJ MBICIIEHHBII UHTEP-
(eiic.

[CAD-Apxutekrypa Pynueix Ilenen: IIpoekr «Tpur-
rep-01»]

B TemMHOTE ero co3HaHMs pa3BEPHYJICS TPEXMEPHBI YEPTEX.

OcHOBa — MOCTOBOU MCTOK-CTOK M3 KapOuga Bojbgpama.
[IlnprHa KaHana — NATH MUKPOMETPOB. lInHa — [BEHAaLATh
MUKPOMETPOB. B 1IeHTpe — BepTUKaJIbHBII I'peOeHb BHICOTON B
nBa MukpoHa (texHosnorusi FinFET, nepenecenHast Ha kpucrai-
JIMUECKYIO CTPYKTYpY Oynara).

Ceepxy Ha rpebeHb NOKEH ObUT Jieub YIPABISIONINA 3a-
TBOp W3 pyHbl *3anpera*® («Bero»), W30JIMpPOBAHHBIA TOHYAN-
UM CJIOEM OKCHJIa KpeMHHus1, KoTopeiil [lanuia cobupaics oca-
JUTh XUMUUYECKUM ITyTEM.

Korna 3aTBop 0OecToueH — KaHa MPOBOIUT MaHy Oecrpe-



MATCTBEHHO. DTO HOPMaJIbHO-3aMKHYThIH KJ1t04. Kak Tosbko Ha
3aTBOP MOAAETCS] MUKPOCKOMMYECKUN TIOTEHIIUAT B JOJIA MUJI-
Jm3(UpPOHa, MEKTPOCTATUYECKOE T0JIE pyHbl *3arpera*® cnas-
JIMBAeT SHepreTuYecKre YpoBHU B KAPOUJIHOW HUTH, TIOTHOCTHIO
NEePEeKpbIBasi TOK MaHbl CKBO3b KPUCTAJLIL.

Bpewms nepeksouenus — nukocekyH bl [Torepu Ha yTeuky
— HOJIb 1IEJIbIX, TPU COTHIX TIPOIIEHTA.

TpaaIuIMOHHBIA Mar TPaTUT CEKYH/bl HA TO, YTOOBI MBICJIEH-
HO c(popMUPOBaTh 3aKJIMHAHUE U NEpeJaTh KOMaHy SHEpPIrUu.
Tpansucrop lanusl Oyaer Jenath 3TO 32 OAHY MUJUTHAPTHYIO
JIOJTI0 CEKYH/IbI, YIIPABJISIEMBIH JIUIIIb CIA0BIMU TOKAMH TT€PBUY-
HBIX TPUITEPOB.

H3uHb.

TalimMep CyILIKM UCTEK.

JaHuia W3BJIEK IUIacTUHY. Pe3ucr 3arsepaen, NpeBpaTuBs-
IIUCH B OJIECTSIIMEI 30JI0TUCTO-KOPUYHEBBIN JIAK.

Tenepb — camblil KpuTHUECKUM ITarl. Jlutorpadusi.

YV Hero He ObUIO CJIOKHOTO SKCUMEPHOTO J1a3epa AJis MPOeK-
IIMOHHOM Tevat. Ho y Hero ObUIM JIBE IJIACTHHBI TUIABJICHOTO
kBapua ot I1ITeiiHa 1 HaBBIK ONTUYECKOW MHTEP(EPEHITUH.

Ha BepxHe# KBapIiieBoi IJIaCTUHE TOHYAUIIEH CTaJIbHOM WT-
JION 1071 cCaMOJEIbHBIM MUKpOcKonoM JlaHniia 3apaHee npoua-
pamnan ¢poromadioH: KOHTYPbI HICTOKA, CTOKA 1 3aTBOPHOM I'PYTI-
nibl. JIMHUM ObLTN YyJJOBUIIHO TOHKUMH — Ha Tpefene audpak-
LMOHHOI'O IIpeesia BUIUMOrO CBETa.

OH yJI0)KUJT KBapIIEBBIH MAOIOH BIVIOTHYIO Ha TUIACTUHY C pe-



3ucTOM. KOHTaKTHas 9KCIIO3UIUSI.

— Cger, — THxo npoutenTai JaHuaa CKBO3b TKaHb PECIH-
paropa.

OH nozHec K mAa0JI0Hy PYHHBINA KpUCTALT (hIII0OOPUTA, HAKa-
YaHHBIWA 3Heprueil uepe3 pyHy *Jliomen™. BCIbIXHY KECTKUMA,
XOJIOIHBIA CUHE-(PUOJIETOBBIM CBET C BBIPAXKEHHOW YJIbTpaduo-
JIETOBOM KOMITOHEHTOM.

PoBHO copok 1Tk cekyHa oOnyuyenust. PoToHbl MpoOUBaIn
MPO3pavHble YYaCTKU KBaplia, BbI3bIBasi (hOTOMOIMMEPU3ALINIO
CMOJIBI B IJIEHKE pe3ucta. Tam, rie jiexanu Henpo3payHble Jii-
HUM 111a0JI0HA, CMOJIa OCTaBaJIaCh MSITKOM.

— Cron.

Cger norac. [logsan BHOBb MOrpy3uiicsi B NOJTYMpaK, OCBE-
IIAeMBI JIUIIb CTA0BIM MEpIAHUEeM CTaOMIM3UPYIOIMX PyH Ha
BEHTHJISIIUM.

JaHuna onmyctui maactuHy B papdopoByIO KIOBETY C IPOSIBU-
TeJIeM — TEeIUIbIM PaCTBOPOM APEBECHOIO MOTallIA U CUPTA.

CexyH/IbI TSHYJIUCh, KaK pe3uHa. B turmHe tabopatopuu Obl-
JIO CJIBIIIHO JIAIIb POBHOE IIMIIEHUE JJAMUHAPHOTO MOTOKA BO3-
JyXa U3 OTAYIIMHBI.

Bapyr Ha 30710THCTOM OBEPXHOCTH IJIACTUHBI HAYalld MPO-
CTyTaTh KOHTYPBl. MATKWIA PE3UCT PaCTBOPSUICS, OOHAXKasI 3ep-
KaJIbHBII METaJlT MOAJIOKKU. PUCYHOK MpOsIBUIICA € MOTpsicaio-
1Iel pe3KOCThIO: CJIOKHENIIAs FEOMETPUYECKAs BSI3b 3aTBOPHbIX
rpeOGEHOK UM KOHTAKTHBIX IUJIOIMIAI0K, HEBUAUMAS HEBOOPYKEH-
HBIM [J1a30M 0e3 CHUJIbHOM JTYTTBI.



“[KauecTBO coBMemieHus cinoeB: 99.4%]

‘[I'eomeTpryecKkre MCKakeHWs TOMOJIOTWMU: B Mpelenax [o-
nmycka]

— OtmyHo, — BhIAOXHY Januna. Cepaiie B rpyau KOJOTH-
JIOCh C TITYXOH, SIpOCTHOM pagocThio. Teopus padorana. Pusuka
padoTaiia Jake B 9TOM UCKaKEHHOM Maruei Mupe.

OctaBanoch XUuMHUYECKOE TPaBJIeHHE.

OH Hajzies1 oBepX IIEJIKOBBIX MePYaTOK BTOPbIE — TOJICTHIE,
IIPOMac/IieHHbIEe KOKaHbIe Kparu. B3s1 mnHsHy10 Oy ThUTb € a30T-
HOM KHUCJIOTOM.

Hagbik “[TpaBnenne Marnueckou Kucnorout (Yposens 1)],
nojiyueHHbd oT CUCTEMBI, OTO3BAJICS B MajbliaX JIETKUM IMOKa-
nbiBaHueM. Korna [lanunna HanvBan eKylo, AbIMSIIYIOCS JKUJI-
KOCTb B PEAKTOPHYIO KIOBETY, OH BHE3AITHO MOYYBCTBOBAJ KHUC-
JIOTY HEe KaK XMMHUYECKUH PEaKTHB, a KaK MPOJODKEHUE COO-
CTBEHHOW HEPBHOW CHUCTEMBI.

OH BUJeN MOJIEKY/Ibl a30THOM KHMCJIOTHL. Bupeln, Kak MOHBI
HUTpaTA KaXKIYT OTOPBaTh JEKTPOHBI Y aTOMOB JKeJie3a, pac-
TBOpssA UX B pacTBope. Ho Gnarogapst KJ1acCOBOMY HaBBIKY OH
MOT HampaBJISITh 3TOT MPOLIECC BOJIEH.

OObIYHOE XMMUYECKOE TpaBJIEHUE U30TPOMHO — KHCJIOTa
TPaBUT METAJLJT BO BCE CTOPOHBI OIMHAKOBO, MOATPABIUBAS JI0-
POXKKH TOJT MACKOW PEe3UCTa U pa3pyliiasi TOHKUE CTPYKTYPHI.

Maruueckoe TpapjieHHEe IOl KOHTPOJIEM HaBbIKa CTAJIO TI1y-
OOKO aHU3OTPOITHBIM.

Jlanuia morpy3ui IUIAaCTUHY B KUCJOTY W MPWXKa mayiel K



BHEIITHEMY CepeOpsSIHOMY 3JIEKTPONY KIOBEThI, MycKasi ClaObli
TOK MaHbl:

— Tpasnenue. Bektop Z. ['yOuHa — nonaTopa MHKpOHa.
Cror-croii 1o kapOuaHou ase.

Kucnora BOKpyr miacTMHbI MTHOBEHHO 3aKUIea MeJbuail-
MU, MUKPOCKOIMMYECKUMH ITy3bIpbKaMHU OKHUCJIOB a30Ta. by-
pbIi SIIOBUTBIA Ta3 TYT K€ MOAXBATHIBAJICS JJAMUHAPHBIM I1OTO-
KOM BO3/1yXa U YTATMBAJICS B BHITSKHYIO 11I€JIb HUKHETO KOHTY-
pa, He 3aJepKMBasICb B KOMHATte.

Mertasi1 B OKHax pe3ucTa Tasij CTPOro BEpTUKAJIBHO, CJIOBHO
€ro BbIPE3aJI MOHHBIM JIy4OM. ATOMBI Keje3a YXOAWUIM B pac-
TBOp, a TBEP/bIE, YCTOMUMBBIE K KHACIOTE BOJIL(PPAMOBBIE JIEH I-
PUTHI OCTABAJIUChH CTOSITh MJICAJTbHBIMUA BEPTUKAJIBHBIMU pebpa-
MU — TPEXMEPHBIMHU KaHaJIaMU OyIyIIEro TPaH3UCTOPA.

“[TIporpecc TpaBnenus: 30%... 60%... 90%...]°

“[Tonmmua 6apbepHOro ciiost focTurayTa: 1.48 Mxm]

“[ITporecc ocTaHOBJEH]

JlaHua BbIAEpHY.I IJIACTUHY TMHLIETOM ¥ MTHOBEHHO LLIBBIP-
HYJI €€ B KIOBETY C HEUTpaJIM3YIOIUM pacTBOPOM I1iesnouu. byp-
HOE LIMIEHUE MPEeKPaTUIOCh. 3aTeM MOCIEA0Bala MPOMbIBKA
JUCTUJUTMPOBAHHON BOIOW W (pHAIbHOE O0E3:KUpPUBAHKE YH-
CTBIM CIIUPTOM, CMBIBAIOILIUM OCTATKH 3aIUTHOTO PE3UCTA.

OH MOJI0KMJT TOTOBYIO IUIACTUHY IO, OKYJISIP MUKPOCKOIIA.

[Tpubm3mn oobekTuB. ChoKycupoBas CBeT.

To, 4TO OTKPBLIIOCH ETO B30PY, 3aCTaBUJIO [laHMITy 3aTauTh JIbl-
XaHHe.



Ha cepom 3epkasne Oynara BBICHIICS MUHUATIOPHBI apXu-
TEKTYPHBIH [IeAeBP MUKPOHHOTO MacmTada. MneanbHo poBHBIE
CTyIIEHYaThle KaHajbl, HAIOMUHAIOUIME Teppachl (paHTaCTHYe-
CKOr'0 3UKKYpara. B leHTpe KaxJ0ro y3/a BO3BbIILIAJICA TOHYaN-
i rpedeHpb 3aTBOpa. PyHHbIE KOHTYPBI, BHITPABJIEHHBIE Ha IUTy-
OVHE KPUCTAITMYECKOW PEIeTKH, CIUIETAJIMCh B TPEXMEPHBIH
JIOTUYECKUH y3ell.

370 He OBUIO Ky3HEUHBIM U3/IE/IHEM.

310 OBUT KPUCTAIUT MHTETPaJIbHOM cXeMbl. [1epBblii B 5TOM MU-
pE TBEPIOTEJILHBIM TPEXMEPHBIM PYHHBIN TPAH3UCTOP.

Hanuna MeqieHHO Bbinpsmuiics. CnvHa 3aTeksia, MbIIILIbI
IIE OKAMEHENU, BO PTY MEPECOXJIO, HO BHYTPU HETO pasropa-
JIOCh XOJIOHOE, HEYMOJIMMOE IJ1aMsl TpUyMda.

OH nozto1ien K BEHTUISIIIMOHHOMY KOpOOY, TTPUCITYIIAJICS].

CHapyxu, B IepeyJIKe, BCE TaK e CTy4aJu IPUMUTUBHBIE Ta-
POBBIE MOJIOTBI, 3BEHEJIM HAKOBAJIBHU W OpPaJIU MbsSHBIE ITOJMA-
CTEphS, KYIOILIME MEUU U3 HU3KOCOPTHOI'O YyryHa IO TEXHOJIOTH-
SIM ThICSTYeTIeTHel JaBHOCTH. OHM cUnTaN cedsl X03s1eBaMU pe-
Mecsia. OHY TOpIMJIMCh CBOMMH MO30JISIMM, UCKpaMH U3 FOpHa
Y TSKEJIBIMU KyBaJIaMHU.

Omu el1ie He 3HAJIM, YTO MX 3M0XA TOJIBKO YTO 3aKOHYMJIACH B
9TOM CHIPOM, ITPOIAXIIEM BOCKOM M KMCJIOTOM NOAIBAJIE.

MoHomomnMst TUIBAMI Ha METAJLT U CHITy OOJIbIlIe HE CTOMJIA
HUYETO.

JlaHnsia BEpHYJICS K TPAaHUTHOMY CTOJTY, B35 KOHTAKTHYIO UT-
JIy A3 TOHYaUIIEW 30JI0TOW MPOBOJIOKHA U MBICJIEHHO aKTUBUPO-



Bas1 CAD-untepdeiic.

— Tect nepBbiii, — HErPOMKO MPOU3HEC OH B MYCTOTY YH-
croil koMHaThl. — [logaua KOHTPOJIBLHOTO HANPSDKEHMS Ha 3a-
TBOp. [IpOoBEeprUM KpyTH3HY BOJIBT-aMIEPHOIN XapaKTePUCTUKH.



I'nasa 5. [Kun:kaa «Kpevnunii-1»]

— Ilomavya KOHTpOJIBHOTO MMITy/Ibca Ha 3aTBop. [IpoBepum
KPYTU3HY BOJIbT-aMIIEPHOM XapaKTePUCTUKU, — IXOM pa3Hec-
JIOCh TIO/1 HU3KMMU CBOJIAMM TOZABAJIA.

JlaHus1a OImyCTr/I TOHYAUIIUKA 30H]] U3 YUCTOTO 30J10TA HA KOH-
TaKTHYIO TUIOIIAAKY TECTOBOW IUIACTHHBL. Ero masiblipl, 3aTsHy-
Thi€ B IUIOTHBIE HUTPUJIOBBIE NIEPUATKH, HE TpoKaiu. B3z ve-
pe3 MpU3My ONTHYECKON CUCTEMbI YITUPAJICS B MUKPOCKOITHYE-
CKUM CTYMEHYaThIi rpeOeHh — TPEeXMEPHBIN KPEMHHEBO-CTalb-
HOW 3aTBOpP MEPBOTO B 3TOM MHPE TBEPHOTEIBHOIO PYHHOIO
TPaH3UCTOPA.

MBsIcneHHbld TpUrrep. B nens ycrpeMuiicss MAKpPOCKOIYe-
CKUM KBaHT MaHbl — poBHO (.05 equHMIIBI, KECTKO CTAOMIN3U-
POBaHHBIN BHYTPEHHUM HUHTEPGENCOM.

B okynsipax MUKpOCKOMNa 3aTBOP OTO3BAJICA €/1Ba 3aMETHBIM
(proneToBeiM MepiiaHueM. BHYTpeHHUI CUCTEMHBIH JIOT TYT ke
BBIBEJI CYXYIO TeJIeMETPHIO:

“[TToneBou pyHnbiii Tpan3uctop #001: TecT OTKpbIBaKOIIETO
MoTeHImana)

“[IToporoBoe Hanpsikenue 3pupa: 0.012 ex. mansl]

“[Tok HachllieHUsS UCTOK-CTOK: 4.82 en./MKc]|

“[IMapazuthbie yreuku noaioxku: 0.0003% (B npeaenax HOp-
MbI) |

“[Bpems nepexkmoyenus: 1.4 HaHOCEKyHIbI ]



“[Craryc: [TonHast paboTOCIIOCOOHOCTH TBEPAOTEIBLHOTO TiEpe-
KJIouarens|

Bo3ayx B rpyau [aHuisl 3acThul, a 3aTeM BBIPBAJICS JJIMH-
HBIM, XPUIUIBIM BBIJIOXOM.

— Paloraer... — mporenTan oH, ¥ YroJloK ero Ty0 JAepHyI-
CA B XMIIHOM yCMeIIKe. — YepToBbI KJIACCUYECKME Mark BeKa-
MU HaHOCSAT NTOBEPXHOCTHYIO BSI3b, TEPSAS IEBIHOCTO ITPOLIEHTOB
MOIIHOCTH Ha B3aMMHOM MHAYKLMU U TEIJIOBOM PacCEUBaHUU.
OHM MaXyT KUCTOYKAMH 1O OpOHE, CIOBHO JAWKApU OXPOM IO
IJIMHSTHBIM TOPIIIKaM. A KJTIOY JIekasl B 00beMHOW TOIYIIPOBOI-
HUKOBOM T€OMETPUHU.

Tok oTcekasnca MrHoBeHHO. HUKaKkoro ocratouHoro pe3oHaH-
ca. Hukakoro teruioBoro mpo6osi MOIIOKKU. 3aTBOP JepiKall
KOHTYpP MEPTBO, NIepeHaIpasisas 3(PUPHBIN MTOTOK 10 TPEXMEP-
HOMY BEPTHKAJIBHOMY KaHasly € 3(p(peKTUBHOCTBIO, HETOCTUKHU-
MOU /111 TPAJAULIMOHHOIO Ky3HEYHOIO peMeciIa.

TecroBelii 0Opasel] AoKa3aJl KOHLEMLHUIO: Marksi 3TOro0 Mu-
pa MOAYMHAIACH 3aKOHAM KBAaHTOBOM (PU3MKM M 30HHOM TEO-
pUM TBEPIOIO TeJla KyAa CTPOXKE, YeM CPEHEBEKOBBIM OpeHsIM
MECTHBIX apXUMaroB.

Ho tecroBas miactvHa ocTaBajach JMIIb JAEMOHCTPaTOPOM
TexHosnorui. Kyckom merasuia Ha mpegmeTHoMm cronuke. Hacro-
A11as MPOBEpKa k/1ajia BIepeIu.

JlaHnsa OTCTpaHWICS OT MUKPOCKOIIA, CHSJI 3aIlIUTHBIE OUYKU
¥ TIOTEP YCTaBIIIME, BOCTIAIEHHBIE T1a3a. [lopa Obl10 epexoauTh
K M3JIEJUI0, CIIOCOOHOMY HE MPOCTO MIENKATh JIOTUIECKIMHU HY-



JISIMU ¥ €/IMHUIIAMU, 2 yOUBATh.

Emy TpeboBasiock opyxue. KommnakTHoe, CKpbITHOE, 00naia-
Ioliee 3anpeaebHON Mopaxawouieid crocoOHOCThIO, HO He Tpe-
Oyioriiee 7151 pabOThI OKEAHOB MaHbl, KOTOPHIX Y PeMECIeHHUKA
TPETHEro YPOBHSI MOMPOCTY HE ObLIIO.

JlaHuIia moIoIeN K CTeJJIaxy ¢ 3arOTOBKAMU Y BbIIBUHYJT TS-
KEeJIbI ACPEBSIHHBIN SIIMK, BbICTIAHHBIA TPOMACIEHHON BETO-
1IbIO.

Ha cBer nosBuiace JjiMHHaA y3Kas nosoca merajuia. Beico-
KOYIJIEPOAUCTBIN 1aMaCK PyYHON KOBKM — TPUCTA IIECTHAECAT
CJI0EB MHCTPYMEHTaIbHOU cTau Y 10A U JIerMpOBaHHON HUKE-
sem X135, cBapeHHbIE B UepeayIOLIMICs clIoeHbli mupor. KoH-
TPACTHBIN PUCYHOK TPaBJIEHUSI HA TOBEPXHOCTH HAIOMUHAJ CITY-
TaHHBIEC JPEBECHBbIE BOJIOKHA UM PsiOb HA BOJIE BO BPEMSI IITOP-
Ma.

OObIyHBIN Ky3HEll Hayal Obl BBIOMBATh HA HEW J0JIbI, TPETh B
TOpHE JI0 BUIITHEBOTO CBEYEHUS U 3yOMJIOM HAHOCUTH TSIKEJIbe,
IPOMO3/IKKME 3HAKM PYH OTHSI WM pa3pbiBa. B sydiem ciydae
MECTHBIN MacTep cymes1 Obl yMECTHTh Ha JIE3BUU TAKOTO pa3Mepa
BOCEMb, MAKCUMYM JIECATh pyHHUECKUX roB. [Ipu nomsiTke
HAOUTh OVHHAIIATHIN PYHBI BOIILIH Obl B T€OMETPUYECKUI KOH-
bk T: X 3¢prpHBIe MO HaYaM OBl TABUTH JPYT HA IPYTa, UC-
KPUTb, TIeperpeBaTh KJIMHOK U B KOHEYHOM CUeTe MpUBEH Obl K
MUKPOTPEIIMHAM U B3pbIBY CTAJIM [PU NIEPBOM K€ 3aKAJIKE.

— JlecArts pyH... — JlaHWJIa € JIETKUM NIPE3PEHUEM XMBIKHYII,
B3BEILIMBAasA 3arOTOBKY Ha JIafoHU. — KaMeHHBIN BeK. YPOBEHb



JamMIoBbiXx IBM ntuiecsaTeix rogoB MPOIUIOro BeKa, 3aHUMAaB-
HIMX TPU STaKA.

Ero nems Oblla MHOW: CBepXOOJbIlasi MHTETpaibHAsI CXeMa
(CBUC). ITaTHanuath ThICSY (PYHKIIMOHATIBHBIX JIEMEHTOB Ha
KJIMHKE JUIMHOM JIBa/lIaTh ABA CAHTUMETPA.

YTtoOBI TOOUTHCS ITOTO, TPEOOBATOCH MOTHOCTBIO OTKA3AThHCS
OT IByXMEPHOTO MBIIIUIEHUsI. Marus ToikHa Obuta padoTaTh He
*Ha* MOBEPXHOCTHU CTAJM, a *BHYTpU* Hee. B oObeMe KpucTai-
JINYECKOU pEIIeTKH.

JlaHua 3aKpernus1 3aroToBKY B IMPELIM3UOHHBIX THCKAX U3 3a-
KaJIeHHOW OPOH3BI.

[epBbiil 3Tan — MexaHW4YecKass ¥ XUMHKO-AUHAMUYECKas
MO/ITOTOBKA MOMJIOKKU. [ToBepXHOCTH OyayIlero KJIMHKa JOJK-
Ha ObUTa 00JTaAaTh MIEPOXOBATOCTHIO ATOMHOTO TOPsIAKA, UHAYE
c(POKyCHPOBaHHBIN JIy4 JIMTOrpaa npesoMUTCs Ha MUKPOHE-
POBHOCTSIX, BbI3BaB (haTaIbHbII COON SKCOHUPOBAHUSI.

OH B3s11 HUTM(OBAIBHBIN PUTUP U3 ONTHYECKOTO CTEKJIA C
aJIMa3HOM CYCIIEH3UEN 3€PHUCTOCTHIO B IOJIMUKpOHa. Kpyroseie
JBUKEHUsI, MOHOTOHHbIE, BbIBEpEHHbIE 10 MuuiuMmerpa. Hlyp-
naHve adpasrBa yChIIUIsIo, HO JlaHusa He mo3BosLI cede ocna-
6uth KOHTpOIIb. CITycTsI 1B Yaca HEMPEPbIBHOM MOJIMPOBKU Me-
TaJUT TPUOOpeN ueaabHBIN 3epKaTbHbIN Oneck. B Hem oTpakai-
cs1 IOTOJIOK TO/IBajIa, OJMHOKAS JIaMIla HaKaJIMBaHUsI U TEMHbIE
KPYT'4 TOJ1 T71a3aMU CaMoro Ky3Hella.

Hanee cnepoBaia ylnbTpa3ByKOBasi OTMbIBKA B YEThIPEX BaH-
HAax: aleTOH J1sl CHATHSI OPTaHUKHU, U30MPOIUIIOBbIN CIUPT BbIC-



el OUMCTKU, HEUTPATM3YIOIIUN I1IeJIOYHON COCTaB U TPOMHOM
IUCTUIUIAT C TPOLYBKOM CyXUM a30TOM M3 AIXUMHUYECKOro Oa-
JIOHa.

— CrepusibHO, — BBIIOXHYJI OH, OCMaTpuBasi IUIACTHHY B KO-
ChIX Jiyuax cBeta. Hu equHoii nbutiHKY. B ycroBusx ero Kycrap-
HOW YMCTOM KOMHAThI 3TO TPAHUYMJIO C YYJIOM.

JlaHua HaHeC Ha 3epKaJlo MeTaJlla TOHYANIINI CJION CBETO-
YYBCTBUTEJIBHOIO AJIXMMUUECKOTO KOMIIayHJja — PYHHOTo (po-
TOpE3UCTa Ha OCHOBE OUHMITIIEHHOW CMOJIBI IYHHOTO THCA U COJIEN
cepebpa. 3armycTui neHTprdyry, pacKpydurBas 3aroToBKY JI0 Tsi-
TH THICSIY 000POTOB B MUHYTY. LleHTpoOexHas cuna pacmpese-
JIMJIA SMYJIBCHIO T10 JIE3BUIO UI€ATIBHO POBHOM IUJIEHKOM TOJIIIIN-
HOW POBHO CTO TPUALIATH HAHOMETPOB.

3areM — TepMHUYEcKas CylIKa MPH IECTUAECATH rpajaycax
Llenbcus Uil yaajaeHus pacTBOPUTEISL.

Korna 3aroroBka octbuia, [Jannia nepeHec ee Ha KOOpAWHAT-
HBIW CTOJIMK CBOEW CaMOJIEIbHOM YCTAaHOBKM MaHOJUTOTrpaduu.
CTONMK MOKOMJICA Ha MACCUBHOM IT'PAaHUTHOU IIJIUTE BECOM B YeT-
BEPTh TOHHBI, MOJBEILIEHHOW HA MACJIsSIHbIX Jemridepax ajs ra-
HIeHU s JTIOOBIX BUOpALIMI OT BHEIIHEro MUpa — Oy/b TO MOCTY-
I TSKENBIX TeJIEr Ha MOCTOBOM MJIH YIapbl MOJIOTOB B COCETHUX
KYy3HSIX.

JlaHuna cen B Kpecso, HaTSHYJ1 OrojloBbe HelpouHTepdeiica
Y 3aKpbLI [JIa3a.

[lepen ero BHyTpeHHUM B30POM BCIIBIXHYJIA CETKA BUPTYaJlb-
Horo padouero mpoctpanctBa CAD/EDA-cuctembl. 10 Oblia



HE Marusi B YMCTOM BUJIe — 3TO ObUT CUMOMO3 €0 MHKEHEPHBIX
3HAHUI U3 MPOIILION KU3HU M CUCTEMHBIX MPOTOKOJIOB MHTEP-
(perica coznarens.

Ha BupTyasibHOM 4yepTexke pa3BEpHYJIach TPEXMEpHas TOIO-
Jorust OyAyIero KMHxaJa.

— Ilpoekt «Kpemnauit-1», — ckoMaHAOBAJI OH B MOICO3HA-
HUKU. — Pa3BepHyTh TOMOJOTMUYECKYIO MATPHUILY.

Cxema BCHBIXHY/Ia MUJUIMAPAAMU J1a3ypHBIX JIMHUI. DTO HE
ObLJ1a TUIOCKasi pyHUYecKasi IIerovyKa. ITo OblIa MPOCTPAHCTBEH-
Hasl KPUCTAJUTMUECKasl peleTKa, YXOasinas BriyOb MeTajlia Ha
MATHAECAT MUKPOH — TPUIIATH JBA U30JUPOBAHHBIX (PYHKIIM-
OHAJIbHBIX CJIOSI.

Amnanor nepenoBo kpemHueBou TexHonoruu FinFET u 3D
NAND, nepeHeceHHbI Ha CTPYKTYpPY JETMPOBAaHHOM CTaJIN.

BMecTo miockux pyHHBIX 3HAKOB, 3aHUMAIOIINX KBapaTHbIE
MUWUTMMETPBI TUIoIaaM, [JJaHuna crnpoekTupoBal MUKpPO-Tped-
HU. Kaxnpiil (byHKIIMOHATBHBIM JIEMEHT MpPEeACTaBIsT cOOOM
BEPTUKAJIBHBIM BBICTYII KPUCTAUIMYECKONW PEIIETKH TOIIIMHON
BCEr0 B COPOK HAHOMETPOB. DTOT «IUIABHUK» C TPeX CTOPOH
OXBAThIBAJICS PYHHBIM JMUIEKTPUUYECKUM 3aTBOPOM M3 OKCHIA
KpeMHHUs1, C(pOPMUPOBAHHOTO TEPMOXUMUYECKUM ITYTEM.

LleHTpaJIbHBIM SIAPOM CXeMBbI ABJISIICA Kackag u3 15 420 muk-
PO-PYH OrHs TUMA « TepPMOMOHHBII KOJLIAMC».

B 00bluHOI cuTyalMy MATHAALATH ThICSAY PYH OTHsI, aKTHU-
BUPOBAHHBIX OJHOBPEMEHHO, BBIICIMIN Obl TAKOE KOJINYECTBO
HEYIPaBJISIeMO TETJIOBOI SHEPTUH, UTO JIE3BUE KMHKaJla MTHO-



BEHHO 00paTUiIoch Obl B OpBI3TU PACIUIABJICHHOTO YyTyHa, IO-
IYTHO UCTICTIENTUB PYKH BJIaJeIbIIA.

YrtoObl 00y3/1aTh 3Ty YyIOBHUINHYIO MOITHOCTb, J[laHnna mpu-
MEHUJI PellieHNe U3 MUKPOJIEKTPOHUKH CBEPXBBICOKOM IMIOTHO-
CTU: MHOTOYPOBHEBYIO CETh TETIJIOOTBOASIINX U PEKYTIEPAIIOH-
HBIX IIIVH.

Kaxaas MUKpoO-pyHa COeUHSAIACH C COCEJHEN uepe3 MOHO-
aTOMHBI MOCTHK U3 OCaXAEHHOTo cepedpa, UTpaloliero poJb
CBEpPXITPOBOJHMKA MaHbl. M30bITOUHAS KWHETUYECKast ¥ TEIIO-
Basi SHEPrust He COPACHIBAIACH B CTAJILHOW CEP/ICYHUK KIIMHKA —
OHa YJIaBJIMBaJIaCh OOPAaTHOW IIMHOW OTpPUIIATEIbHON 0OpaTHOM
CBSI3U U 3aKOJIbIIOBBIBAJIACH B PE30OHAHCHBIN KOHTYP, (hOpMUpYs
CTOSIIYIO BHICOKOYACTOTHYIO BOJIHY Ha CAMOU KPOMKE JIE3BUS.

— Macmrad onuH Kk nstuctam. CMmereHne ayva mo ocu Z:
IIar roJITopa MUKpoHa. Hauats mocsioitHoe SKCIIOHMpOBaHHE, —
otnan komanay anuna.

['my6oko BHYyTpH JIUTOrpachuaeckoro 6J0Ka mpoOyauics Kpu-
CTaJlI-TeHEePaToP.

ToHYaNIINI, CKOJUTMMUPOBAHHBIN Yepe3 CHCTeMY KBapIIEBbIX
JIIH3 U TOJISIPU3ALIMOHHBIX PU3M JIy4 KOHIIEHTPUPOBAHHOHN Ma-
HBI KOCHYJICSI TIOBEPXHOCTHU TIOKPBITON pe3uctoM craiu. [lua-
MeTp MATHa (POKyca He MPEBHIIIaT BOCBMHUIECATH HAHOMETPOB.

JlaHn1a TIOUYBCTBOBAJI, KaK €ro COOCTBEHHBI pe3epB MaHbI
JPOTHYJL.

“[Texymuit 3anac mansl: 140/1407°

“[Pacxon Ha sxcnionupoBanue: 0.8 en./cex]



‘[AkTuBHpOBaH (hOKyCc BHUMaHUsI: Pexum rimyOoKoro morpy-
JKeHus |

Mup Bokpyr rcue3. Ocrascs ToJIbKko 6e3MOJIBHBIN TaHEll CBe-
Ta B MUKPOMHUPE META/NINYECKON PEIIETKH.

Jlyd manbpl He mpocTto cxurayn (oTope3ucT — OH o0ma-
JaJI CTPOrO BBIBEPEHHOM [UIMHOM BOJIHBI KOTEPEHTHOIO 3(hupa.
[Tpoxonst CKBO3b MPO3PAYHYIO ISl HETO OPraHUYECKYIO TUIEH-
Ky, KBaHTbl MaHbl TPOHUKAIM BIIIyOb (DEPPUTHO-1IEMEHTUTHOM
CTPYKTYPBbI JaMackKa.

OHM BXOOWJIM B MEKaTOMHBIE MIPOMEXKYTKU Xkejle3a U yrie-
pona, MHUIMUPYS JIOKATbHYIO TPAHCMYTAITUIO U M30UPATETbHYIO
MOHU3AIIMIO HA TIIyOMHE OT OMHOTO J0 MATUAECSITA MUKPOH.

Cnon nepBbiil. bazoBast skpaHupyOIIas 1MIKMHA.

Jlyq HOCHIICS TIO TIOBEPXHOCTH 3arOTOBKH C O€3YMHOI CKOPO-
CTbIO, BbIUEPUYMBAS CIIOKHEWIINE MapauleibHble Tpacchl. MUK-
PO-pYHBI «3epKaJio X010a» CyOMUKPOHHOTO pa3Mepa CBsI3bIBa-
JICh B CIUIOIITHOM 3aIUTHBIN Oapbep, OTACISIOMNN CepAeUYHUK
KJIMHKA OT OymyIieit paboueit 30oHbl. Eci 3T0T Crioit nact cOoi,
KHMHKaJl POCTO PaCILJIABUTCS B pyKe.

Cnon Bropoi. Jlornueckue MaTpuiibl pacipeaesieHrs OTOKaA.

Hanuna Hanpapisn (OKyC Jiyda, ourylas Kaxablid MUKPOH
CTaJIM KaK MPOJOJIKEHNE COOCTBEHHBIX HEPBOB. MBIIIIIBI CIIMHBI
OZIEpEBEHEIIH, 10 BUCKY CTeKasla Karuisl e4KOro Iorta, HO OH He
cMeJ J1axke MOpPruyTh. Maneiiias BuOparysi, CMelieHle Ha Co-
TYIO JJOJTI0O MUKPOHA — W KBAHTOBasi UHTEP(EPEHLIMS COCETHUX
MUKPO-PYH NPEBPATUT CJIOKHEMIIYIO BHIUMCIUTENBHYIO CETh B



MEPTBBIN IILJIAK.

‘[3amac mansr: 92/140...1

“[[my6una npoHUKHOBeHU Jyda: 12.4 MKm]

‘[TemnepaTtypa maTpulibl B HOpMe |

Cnont  pecsatpiii. PoOpMHUpPOBaHHE TPEXMEPHBIX 3aTBOPOB
FinFET.

31ech HAUMHAJICS CaMBIN CJIOKHBIN Tam — O0OBEMHOE TPaB-
neHue. JlaHnma 3armycTiil UMITYJIbCHBINM peKuM reHeparopa. Jlyu
MaHbI padoTaj Kak JOJOTO HaHOMACIITa0a: OH BHIOMBAJ aTOMBI
’eje3a CTporo o 3aJaHHbIM KOOpAMHATaM, CO3/1aBasi BEPTH-
KaJIbHble IPeOHU — KaHaJIbl IPOBOJUMOCTH.

OHu BbIpacTany BHYTPU KPUCTALIMYECKOU PELLIETKH, CJIOBHO
MUKPOCKOIUYECKHE JIe3BUSI BHYTPU OOJIBIIIOrO Jie3Busl. Bokpyr
HUX JIy4 3aKpy4MBaJl KOJIbLIEBbIE MUKPO-PYHBI yIepkaHUs, (pop-
MUDYs AUIEKTpUYecKre Oapbepsl.

Sto ObUIa I0BeaMpHas padorta 6ora, CIyCTUBIIETOCs Ha ypo-
BeHb aToMOB. [lpeBHUE 31b(PUICKHE Ky3HEIlbl, XBACTaBIITHECS
TE€M, YTO MOTYT BBIKOBATh KJIMHOK TOJIIIMHOM B Ay TUHKY, PIOM
C 9TOU TEXHOJIOTHEN BBITTIAEIN HEaHIEPTAIbIIAMHU, IOJOSIIIUMU
KpeMHeBble OYJIbIKHUKU.

“[3amac mansr: 45/140...]

“[Banmanue! JIOCTUrHYT KpUTUYECKUAN YPOBEHb UCTOILEHUA |

“[IIpuHyauTenbHOE MOJJepkaHue KOoHIeHTpaiuu: Hapbik
«/HxeHepHas BOIsA» |

Hannna crucHyn 3yOsl. B razax moreMHesno, B BUCKaX 3acTy-
YaJIi TsKeJIble MOJIOTbI, CUTHAJIM3UPYS O MaHOBOM T'OJIOJAHUU



Mo3sra. OH BbITAIIMI 3y0aMu MTPOOKY U3 3apaHee MPUrOTOBJICH-
HOW CKJISIHKY C MEP3KUM, TOPbKUM ATXUMUYECKUM SHEPTETUKOM
Y BJIWI KUJKOCTh B TOPJIO, HE pa3pbiBasi BU3YaJIbHOIO KOHTAKTa
C IIPOEKIIUEH.

Kryuasi BonHa chiporo a¢upa 000KIIa KeTyI0K, MTHOBEHHO
BOCTIOJTHSIS IBAILIATh €/IMHUIL pe3epBa.

— Ipopomxkars! — mpoxpuriesn oH BCIyX.

Crort aBaauareiii. MOHTAX TEIUIOOTBOLOHBIX IIHAH.

MuKpo-pyHBI OTHSI TPeOOBAIM UyJOBHUIIHONW CKOPOCTU TeTl-
nootBoza. JlaHua CBsA3bIBAJI X BOJIHOBOAAMU MEPEMEHHOTO Ce-
yeHus1. VI30bLITOUYHOE TEIIO He JOJIKHO ObLIO HAKAILIMBATHCS —
10 3aKOHAM PYHHOUM TEPMOIWHAMMKH, KOTOPbIE OH BBIBEJ 3a TI0-
clieiHYe TpY OeCCOHHBbIE HOUM, KHHETUYeCKasl SHeprusl repeHa-
MPABJISUIACh K CAMOMY PEXYIIIEMY OCTPHIO KJIMHKA, TIOBBIIIIAs Ya-
CTOTY KOJIeOAaHUH peleTKu.

Crnoui Tpuanath BTopoid. PuHaIbHAsS UHTETPaIsl.

BepiimHaa Mukpockonuyeckoro 3ukkypara. [IsaTHaguaTs Thi-
CsI4Y YeThIpecTa IBaJlaTh MUKPO-JIEMEHTOB 3aMKHYJIUCh B €/11-
HYIO TPEXMEPHYIO CETb.

Kaxnas pyHa Obljla MEHbIIIE KPOBSHOTO TeJIbIla — IPUTPO-
muta. Kaxgas Obuta 4acThlo TMUTQHTCKOTO OPKECTPa, JKAYIIETO
B3Maxa JUPUKEPCKOU NAIOYKH.

Jlyu MaHbI onucat nociaeaHIon MeTI0, 3arnasil HEHTPATbHYIO
KOHTaKTHYIO IIIMHY HA XBOCTOBUKE KJIWHKA U TIOrac.

B nonBasie Boliapuiach orymarorasi, JaBsiias TUINHA, Ha-
pyliaemasi JIMIib TSKEbIM, CUIUIBIM JbiIXxaHueM JlaHumsl u Mo-



HOTOHHBIM T'YJIOM OCTBIBAIOIIETO OJIOKA IMUTAHMS.

OH copBal HEUPOIIUIEM, YPOHWII TOJIOBY Ha CJIOKEHHBIE py-
KU 1 CUJIeJT HETOBMKHO J0OPBIX IECATh MUHYT, 1aBasi BOCCTa-
HOBUTbCS UCTEP3aHHBIM HEPBHBIM OKOHUYaHUsIM. [lepen riazamu
BCE ellle Tuisicayiv (PHOJIETOBbIE U 30JI0Thie MHTep(epEHIIMOHHBIE
TTOJIOCHI.

Ho neno einie He ObIJIO 3aKOHUEHO. DKCIIOHUPOBAHHAS CTPYK-
Typa HaXOJWJIach B JJATEHTHOM COCTOSIHUU.

JlaHuna MOHSJICS Ha HErHYIIMXCSl HOrax, B3sU1 3arOTOBKY
NUHIIETOM C TehIOHOBBIMH T'YOKaMU U TOTPY3WI €€ B KIOBETY
VTS TIyOOKOTO peakTHBHOTO TpaBjieHUs. KucioTHast cmech Ha
OCHOBE ITIJITABUKOBOW KHMCJIOTHI, 00OraIeHHas COJIIMA UICTUHHOTO
cepeOpa, 3aIurnesna, CMbIBasi He3aCBEUEeHHbIe YJacTKu (poTope-
31CTA U BHITPHI3asi B HE3ALTUIIIEHHBIX MUKPO-KaHaaX 3aJaHHbIe
npoguin.

D10 ObLT JIOKaIBHBIA aHasior Bosch-miporiecca — nukinye-
CKOE Yepe/ioBaHMEe TPABJICHUS W MACCUBAIMU CTEHOK KaHAJIOB,
TIO3BOJIMBITIEE TTOYYUTh UIEATTbHO BEPTUKATBHBIE CPE3bl TITyOH-
HOM B MATHAECAT MUKPOH 0e3 OOKOBOTO MOATPABIMBAHUS.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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