I'maBa 237: 3Bomtoiusd nuToMiia (4acth 1)

[lTecTukpriIbe AHTenbcKre PeHUKCH IPONOIKAIIN JINX0PAag0YHO TPEHUPOBATLCS B TEUEHHE BCETO
Mecsia. OHM BEIXOMMIIH PAHO KaX[0e YTPO U BO3BPAIIAIUCh IIO3[MHO, TAaK YTO MX CHJIA YIy4Ilanach
TakK OBICTPO, UTO Bpar 3a mpefeiaMu TOPOICKUX CTEH, HaKOHell, moragasics 06 aToMm. Ha mpoTskeHun
BCEW CBOEH XW3HU OHM HUKOTMA He BUMENH, YTOOH YeI0BeK PAa3BUBAJICS C TAKOW CKOPOCTHIO.

PeanbHas mpuyrHa, 10 KOTOPO# OEeHUKCH YITy4dlIaIuCh TaK OBICTPO, OblIa, BO-IIEPBLIX, IIOTOMY YTO
OHM YCEePIHO TPEHUPOBAJIUCD, & BO-BTOPHIX, TOTOMY 4TO HebecHast Omexna ®eHUKCOB Oblsia
JereHOapHOT0 PaHTa ¥ yaBaWBaa CKOPOCTh UX KyJIbTUBUPOBAHUS OTHEHHOU U BETPSHOU 1. Kpome
TOT'0, C MOMOJTHEHUEM YETHIPEX I[BETHHIX 3€NTHM, UX 60eBast I[M KCII0Ih30BaIach KParHe 4acTo.
EcTtecTBeHHO, ueM 0OJIbIlle OHA UCII0Ih30BaIach, TeM OOJIbIIE YBETUYHNBAIACh.

Mexny TeM, Cyo LI3g Toxke BpeMs 3ps He Tepsa. C IOMOIIbI0 KOPOHE! ATJIaHTUBI OH CMOT
IIOICO3HATEJIbHO BOUTHU B COCTOSIHUE Me[uTaliy, Korfga OH TpeHuposascs Cornamurenuto JIbaa u
Cuera, 4yT0OB CHU3UTh TEMIIEPATYPY Maruu JIEOSHON CTUXUMU.

CKOpOCTB IIPOOBUKEHHUA Cy0 35 OblsIa YeM-TO OPyruM, C 4eM HUKTO He MOT' CDABHUTLCA. OTIOXUB B
CTOPOHY OOIIOJIHUTEJIbHBIE SQJ(I)GKTBI oT Ha6opa ATNaHTUOR, TOTBKO TOT (l)aKT, YTO OH MOT OI€PXKATb
CYO 11351 B COCTOSTHUM MeIUTAIIuN KPYTJIOCYTOYHO, BO3BEIIAJI €TI0 Haad OAPYTUMH.

Bonee Toro, ¢ no6aBnenuem [lymu ®eu u Bagoxa Mopo3a, KOTOphIe ObITM CKA30YHOTO PaHTa,
CKOpocCThb TpeHupoBKu Cyo 11351 Ovlna myralolmed.

Yro emre Gonee BaxkKHO, C IOMOIIBIO TepYaTK ATaHTugsl TpeHupoBka Cyo 1135 ¢ mobaBneHnemM
NensHOTO fyxa, Oblyla B HECKOJIBKO pa3 BhIIIEe YPOBHS 1000T0 opyroro yenmoBeka! KpoMe Toro, y HEro
TakxXke OB HEBEPOSITHO CJIOXKHEBIN YPOBEHb MarnieckKol CHUJIbL, 0 KOTOPOM APYTHEe MOTJIA TOJIBKO
MeuTaTs!

Koneuno, noka Cyo LI31 r1ogco3HaTeIbHO MeIUTHUPOBAJI U TPEHUPOBAJICS, OH He TPATUJl BIIyCTYIO
cBoe BpeMs. OH COCPeNoTOYNII BCE CBOE BHUMAHUE Ha UCCIIeOBaHUY alXUMUYECKUX MaTepHaos,
coOpaHHBIX B JlabopaTopusax ATOMHON AJTXUMUU.

Korga yenosek cocpenoTadyuBall CBO€ BHUMdHKWE Ha YEM-TO OOHOM, Y HETO He OBIIIO IIPUYUH HE
JeJIaTh 3TO XOPOIIO. KOHLIGHTpI/IPYHCB U IIpujiarasi K 3TOMy JOCTAaTO4YHO YCHHHﬁ, OHH OIIpEedeJIeHHO
CMOTYT OJOCTHUYL KeEJId€MbIX PE3YIbETATOB.

Cy'O 1135 ToXKe OblT TakuM. B TeueHue OHsA Cyo 35 TPATUJI IIeCTh YaCOB Ha IIOTJIOINEHNE OIIBITAa OT
MEeOUTAllH, d OCTaJIbHbEIe BOCEMHAALIATh 9YdCOB II€PEeBaPUBAJl MAaTE€PHUAJIbI OT YTEHU . Korpga on
YCTaBalJll, OH BEIIIMBAJI 3€JIb€ BEIHOCJIIMBOCTH U NYXOBHOE 3€JIbE, a 3aTEM IIPOO0JIKall Ha6J'IIOI[aTb,
HCIIBITEIBATE U [€JIaTh 3aMETKHU.

OH mony4us MHOTO KHUT U3 JlabopaTopuu aTOMHOM aTXUMWM, ¥ TIOYTH BCE OHU ObLIIH
eIUHCTBEHHLIMU B CBOEM pofe. bojee TOTO... Kak KHUTH, XpaHSIIUeCs B TaKOX 1abopaTOpUu, MOTYT
OLITHL OOBIYHEIMY KHUTAMU?

Cpenu Thicsid KHUT Cyo 1135 B35I7T cCaMyo IIeHHYI0; TPHMEYaHus aJIXUMUH, HalluCaHHbIe
MOTYIIIECTBEHHBIM aIXUMHUKOM: Kpuc. DTu 3amucu mepefaBany BCe ero 3HaHUS 00 alIXUMUU U3 eT0
OIIBITA ¥ MHQOPMAIKU, KOTOPYI0 OH ycBou. ITocie mpocToro cpaBHeHus: Cyo L35 00HAPyKUI, 94TO
3aIUCH, B3SAThIe U3 BCEX THICSY KHUT 3[1€Ch, OBIIIM 3aMMCAHbI B 3TOM TOME, 00 BEOUHSISACh, YTOOH
chopMHUPOBATh OJHY IOTHYIO, BCEOOBEMITIONIYI0 KOMIUIIALNIO IIPEAMETa aTXHMUH.

I/Isyqa;{ OEeHb U HOYb, CKOPOCTE yIYUIIEeHUA Cyo 1135 MOKHO OBLITO 0XdPAKTEPU30BATE TOJIBKO KdK



OBICTPBIN TPOTPECC, MPUHUMAast BO BHUMAHKE ero IPedbayume 0CHOBEL. BoT moyemy Cyo L35t 6p1CcTpO
TI03HAKOMMJICSI CO MHOTMMHU OCHOBHBIMHU ITPUEMAMU.

[TepBas pabota Cyo 1131 cocTosizia B TOM, YTOOHE HOOABUTH JYXOBHYIO METKY Ha aMETUCTOBHIE KOIIbSI
[Tectuxprinbix ®eHnKcoB. ITocne 3TOro OHU CMOTYT UCIOJIL30BaTh SHEPTHUIO KOIIbSI, U, COTTIaCHO
IYXOBHHIM 3HaKaM, OHM CMOT'YT aBTOMaTH4Y€eCKHU BO3BpAIIaThCA K CBOUM BIlafiefibIiaM.

KoHeuHO, 0gHOTO UL 3HAKa OBbIIO SIBHO HEIOCTATOYHO. EC/iu KOmbst 3a0/T0KMPOBATh KaMHSIMU UJTH
OPYTUMU TBEPOLIMU IIPeIMETaMH, OHU He CMOTYT BEPHYThCS. BOT moyemMy IMOMUMO JTyXOBHOM METKH,
Cyo LI3s Takxke m06aBUI YMCI0 MeKIIPOCTPAHCTBEHHBIX KaHAJIOB HA aMETUCTOBHIE KOTIbSI.

MeXIpoCTPaHCTBEHHEIN KaHasl OBl IPHU3EIBHEIM BUIOM 3JIEMEHTAPHOM Maruu. [IpUHIINT, JTeKalun
3a 9TUM, OBIJT He 0YEHb SICEH, HO OH MOT 00pa30BhIBATh MEKIIPOCTPAHCTBEHHBIH IIyTh, KOTOPHEIA MOT
IPU3BIBATh K KU3HU (DOPMEI UJTM HEOAYIIeBIeHHEIE TIPeIMEThl, YTOOHI IIPOUTH, MUHYS JTI00LIe
MIPEnsTCTBUS.

Kak caMas mpocTasi Marus Ipu3bIBHOTO THIIa, MEXKIIPOCTPAHCTBEHHBIM KaHal He UMeIl HUKaKou
CHUIIBI. ITO OblJIa Marus, KOTOPOM MOJIKHEI OBIJIM HAYYUTHCS BCE MPU3BIBAIOIINE Maru, Ha4e OHU
BOOOIIIe He CMOTJI OBl BHI3BATh YTO-1M00. KpoMe TOro, ueM MolfHee BBI3LIBAIOIINE Mar, TeM 00JIbiie
OymeT muaMeTp MeXIIPOCTPAHCTBEHHOT'0 KaHaja. ['0BOPUIIOCE, YTO MPU3LIBHEIE Maru BHICIIETO
YPOBHS MOTYT CO37]laBaTh MeXKIIPOCTPAaHCTBEHHbIE KaHallbl 60Jiee YeM Ha OeCSTKA MEeTPOB B JUaMeTpe
U faxe MoryT npu3BaTh Koposnsg YepHoro [IpakoHa. KoHeuHO, 3T0 Gbljia ITPOCTO JIETEHAA.

ITocne aTtux ynqueHHﬁ, dMETHUCTOBEIE KOIIbA MOT'JIM aBTOMATH4Y€E€CKH BO3BPAIlaThCA K TaJINU
DeHNKCOB Jepe3 TpU CEeKYHMOEBI ITOCTIe II0IIalaHuA B IIEJIb. XO0Ts YUCII0 MEXKIIPOCTPAaHCTBEHHBIX
KaHaJIOB MOT'JIM OTKPBIBATHE TOJIBKO OTBEPTCHUSA OUAMETPOM B IIATh CAHTHUMETPOB, 3TOT'0 OBIIIO
JOCTATOYHO AJIA IIPOXO2KOEHUSA 3TUX aMETUCTOBBIX KOITNH.

970 eire He Bce. YTOOH YKPEIUTh UX Pa3pyLUIUTeIbHEE CII0COOHOCTH, Cyo LI3sT Takke BRIPe3all [Ba
IOPYTHX KaHalla Ha KOmbsaX. YTO KacaeTcs WX, 9TO OBIIH... a UeM eIlle OHU MOTYT OhITh? OUeBHUIHO, 9TO
ObLTH [BE U3 MSATH BEIMKUX BCIIOMOTATEIbHEIX Maruil, KOTOPBIE UCIIOTb30BAIKCh HCKITIOUUTEIBHO Cyo

34.

CkopocTHoe [To0yxKaeHne: Marus MBICTTUTEIIBHON CHCTEMBI, KOTOpasi UCII0/Ih30Baia MBICIIH, YTOOK
YBEJIUYUTb CKOPOCTD ITPOJIBUXKEHUS MaTHH.

fApoctHoe Bo3mencTBue: Marus KOHTPOIBHOM CHCTEMEI, UCIIOIL3YIOIIasi MaHUTYIAINY Ha
371IeMeHTaMH [IJIg YBeIM4YEeHUs CUJIb ylapa Maruei. ITo feiajo Marudeckyio aTaky 0ojee
B3PBLIBOOTIACHOM U G0jiee pa3pyIluTeIbHOM [y Bpara!

Kpowme toro, Cyo LI3g Bripe3an psag MeTeopuTHEIX CTpes IyYHUKOB 3jJIeMeHTa BeTpa Ha aMeTHUCTOBBIX
KOIIbsiX. MeTeopuTHas CTpella yBelIn4uBalla frana3oH cTpenb0rl. TakuM 06pa3oM, HaKOHeII,
MIOSIBUIACh OKOHYaTeNnbHas Bepcus Tricauu [lepres!

[Tocne ynyumenuu Cyo L1351, KOIbs He TOJIBKO aBTOMaTU4YeCKM BO3BpAlllajoCh K UX BiafiesbliaM, HO
ellle CTpalllHee, yABAUBAJIO B CKOpocTu Omaromapsi CkopocTHOMy ITo6yKaoeHut0. X B3pEIBYATOCTD U
CHJIa TIpH yape Takxke yOBauBaauch Omaromaps dpoctHoMy BoapmeicTButo. [laxke muama3oH
cTpenbOBl ObLT yIBOEH 6y1aromapst moMomy MeTeopuTHOM CTPEJIHL.

[Tocne nonmy4yeHus: KOnuu, TpuauaTth mecTsh HlecTUKpribix PeHUKCOB 3aCTAaBUIU BCEX BParoB Iepen
TOPOLCKMMHU CTeHaMH OTCTYIUTh Ha KUJIOMETD, KOIla OHU IONBITAIACH YKIIOHUTHCA OT ThICAYU
[Tepres. 1o mepe ycunenus Aurenbckux OeHUKCOB, foOaBieHne YIy4IIeHUN KON YBeTMYNBAJIO UX
[uana3oH CTPeNbOb 0 YeThpeXcoT MeTpoB! C 3amuTon nuBHSA cTpen PaccBeTa, OeHUKCH MOTTIN



IMOJTHOCTBIO YHUYTOXKHUTE BCE, UTO HAXOOUTCA Ha PACCTOAHUN CEMUCOT METPOB OT rOpoAad.

Cyo LI3s1 Tenepb OBII TIOJIOH YBEPEHHOCTH. XOTS OBIJIO eIlle MHOTO KHUT aJIXUMKUU, KOTOPEIe OH He
yutan, Cyo L1351 3HaJ, YTO TEKYIIUM OH yXKe He YCTyIaeT HA OOHOMY anxuMuKy. OH yXKe MOT OOCTHYb
Lejel, N3J10KEeHHBIX B JIereHaax.

Cnenytomiee, uto Cyo L35 momKeH OB CenaTh, 3TO MPOU3BOACTBO. BepHo... mpoiile TOBOPS,
o0ydeHue MPOUCXOMUIIO OT KOTMPOBaHus, mo3ToMy Cyo 1135 3aX0Tell MOBTOPUTH HaOOp SKUIIUPOBKU
Oruennoro ®enukca!

Koneuno, Cyo 11351 He Hafesiycs MOJTHOCTBIO BOCIIPOK3BecTy ero. OgHAKO ecu Obl OH MOT TIOBTOPHUTH
II0JIOBUHY ero 3(p@eKToB, 3TOro OBI7I0 OBl HOCTATOYHO, YTOOH TOMOYL IIlecTUKPEIIEIM DeHUKCaM ele
YIBOUTEH CKOPOCThL UX 00yUeHus, TaKuM 00pa3oM, YBeITM4YuB UxX 00eBYI0 CHUITy B [IBa pa3a.

Cyo LI3st 3abpan axunupoBky OrHenHoro ®enukca y [Jo Maif, © Hayas ucciieioBaTh e€. 3yuus ee,
Cyo 1131 OKOHYATeNIbHO IOHSJI, HACKOJIbKO I'PO3HEIM 0Ka3asics 3ToT Habop. OueBUIHO, OH JaBHO
BBIIIEJT U3 YIIOTPeOIeH .

Baxueidien cocTaBsioNlel TereHIapHoN SKUITMPOBKY ORIIN €T0 MaTepuasbl. Hampumep, Bce 4acTu
Habopa sxkunupoBku OrHEeHHOTO PeHnKca OBINTK CHeaHbl U3 PA3IUYHBIX YaCTel HaCTOSIIEro
®enukca. Cyo L1351 He cMeT gaxe MPeOCTaBUTh, KaK 3TH MaTepuaskbl OBIIY MTOTy4YeHkbl. Pa3Be
®eHUKCH CyIIeCTBOBAIU B 9TOM MUpe?

Hemuoro nogymag, Cyo 11351 BCKOpe HOHS, YTO ... eC/id OBl CyIIecTBoBaiy faxe YepHsie [[paKOHE U
Benukue 3men, Kak OeHUKCH MOTJIH OBITH pegkuMu? OIHAKO TEIEeph OHU, TOX0XKE, HCUE3ITH.

OKMUNMPOBKA JIETEHNAPHOTO PaHTra OKa3biBajia TakKue MOIIHbIE 3G(EeKTH Ha TPEHUPOBKY, TIOTOMY YTO
MaTepHuasbl, U3 KOTOPHIX OHA CHelaHa, OBIIM CO3aHbl U3 CAMBIX MOTYIIIECTBEHHBIX CYIIECTB B MUpE.
Takum oO6pa3oMm, e€ 3ppeKTH Ha MOrnoleHre U cOOMpaHre Maruu OBIJTA €CTECTBEHHBIMU YePTaMH, C
KOTOPHIMHU APYTUe MaTepralibl He MOTJIM CPABHUTHCS.

[TomMmuMo MaTepuasnoB, HabOp JereHAapHON SKUIIMPOBKY UMeJl HaJlloXKeHHble Marn4ecKue MaTpUIIH,
KOTOpBIe OBLIM JOBOJIBHO 3KCTPeMalbHEIMU. YKpallleHus ObUIX 3al0IHEHE TeKOPaTUBHEIMU
pUCYHKaMU Ha TOBePXHOCTAX. M ecnu Obl KTO-HUOYAb ITOCMOTPET OO IMKE, OH OBl YBUIEII, UTO
KaXK[blil pUCYHOK 00beIHEeH Tak, YTOOb CPOPMUPOBATh MaTPUIIL 3aKJIMHaHNN HaCTOJIBKO
noapo6Ho, uto Cyo L[35 meiiCTBUTENBHO HEe MOT TIOHSTh, KaK OHU OBUTM BhIpe3aHHl. [1poXumku Obun
ellle TOHBIIIE IPSAAK BOJIOC.

Ha camoM [fierne Bce GbIJI0 JOBOJIBHO ITpocTo. CHavasa OBIIM MaTepHuaskl, a moToM Oblyia pe3bba u
HaJIoXKeHue MaTpull. ITo ObUIH Be Oonbinre mpodnemer Cyo 134.

KoHeuHo, Habop 9KUIIUPOBKY JIET€HAAPHOT0 paHra He OBUI TAaKUM MPOCTHIM. Kak MaTpuIlbl
3aK/JIMHAHUM COBMEUANIUCh APYT ¢ ApyroM? Kak oH MOT CBsi3aTh UX Tak, YTOOBI OHU OOyXKOanu ApyT
npyra? 9to ObUIM caMble OOMbIINE BOIIPOCH, TaKUe CI0KHbEIE U TPYAHBIE [ TOHUMaHUs, KaK CXeMBI
anexkTponuku. Cyo 1[3g He moHuMan ux Boobure. Ho, K cyacTeio, Cyo LI351 X0Tesn mMpocTo CKOMMPOBaTh
Habop OraeHHOro ®eHUKCa, IOITOMY eMy He HyKHO OBIJIO CIUIIKOM MHOTO AyMaTh 00 3TOM.

[TepBrIM menoM BeIOupanuch Matepuansl. Cyo L1351 3Has, 4To eCliy OH X04eT chenaTh Habop
CHapsxKeHus, mofobHbI Habopy OraenHoro ®PeHNUKCa, ¥ UCIOIb30BaTh 4acTu Teria OTHEHHOTO
®eHUKCa, 3T0 OBITI0 aOCOIOTHO HEBO3MOXKHO. ['7ie OH [O/KeH OblT HAWTHU TPUALATH 1ecTh DeHUKCOB?

KpOMe TOT0, eMYy HY2KHO OBIIIO CHoeJIaTh MapTHUI0 KOIIHH, IIO3TOMY 3THU PEAKNE MaTePHAJIbl HE
PaCCMaTPHUBAIIUCE. Ho 06I.T.II/I€‘ MaTepHaJibl HEe OBLIH IIOJIE3HEI, TAK YTO 2K€ OH OOJI2KEH OBLT oenaTn?



[Tocne monrux mouckoB KHUT Cyo 11351 Haien Haubonee nogxopsire MaTepuanbl: 10 000-neTHsIsS
IpeBecHHa aflaMoBa mepeBa. OHU OB MOBOIBHO HEOOBIYHBIMHM, a TAKXKe OTBeYasin TpeOOBaHUSIM
Cyo

L13s1. ®enukce xkunmu goiro, nosromy 10 000-meTHsis mpeBecuHa obnafana aTMochepoi u
yHUKaJIbHBIMU YepTaMu OeHukca. [1o0 KpaliHer Mepe, OHa MOIJla 3aMeHHUTH 0J10BUHY OeHuKca!

Cyo Li3st 3Ham, 4To cymecTByeT TobkKo ogHa 10 000-meTHSIST ApeBecwHa aflaMOBa AepeBa, U He OBIIO0
He0o0XO0IUMOCTH UCKaTh e€. Ha camoMm nese, oHa Obla B IpefieiaX MeXIPOCTPAaHCTBEHHOTO KOJIblia
Cyo LI3s1 KaK ofiHa 13 CKPHITHIX, IparoleHHbIX MaTepuanos u3 JlabopaTopuii aTOMHON alIXUMUH.

KoHeuHo, mpoCcTO ApeBecHHH ObIJI0 HemocTaTouHo. OH TakXKe J0IKeH OB IPHUCIOCOOUTh e€ K
pyOuHaMm u Toma3sy, YTOO BHIIBUTE €€ 1M0Jb3Y. K cuacThIo... XOTS 3TU [[Ba [paroleHHbIX KaMHS OblIK
Ype3BHIYalHO JOPOTHMHU, OHU He OBIJIA PeJKOCThI0. [I0Ka y KOT0-TO OBITK AeHbrH, 110601 MOT OBl UX
KymuTh. CamMoe ri1aBHOE, YTO B KauecTBe OOBIYHBIX MaTepuasoB JJabopaTopusi aTOMHOM aJIXMMHUH BCe
ellle XpaHuIa HEKOTOPHIE Ha CBOEM CKJafie.

B nocnenpytoue nau Cyo L1351 Haval NOTHOCTBI0 COCPENOTauuBaThCSI Ha KOMUPOBaHUY Habopa
akunupoBku OrHeHHoro ®enukca. OH ucnonbs3osan 10 000-1eTHIOI OpeBeCUHY B KaueCTBe OCHOBEL,
M BCTaBUJI B He€ pyOuHE ¥ Tona3. OH TakxKe BRIPe3asl 3aKJIMHaHUS Ha JparolleHHbIX KaMHSIX U
nepeBe. C 3TUM BCe 3aKOHYUJIOCh. Bocipon3BeeHre 4ero-To HUKOTa He ObIJI0 CIIUIIKOM CJIOXKHEIM,
CJI0KHOCTBH 3aKJII04Yajiach B XOPOIIeM BOCIIPOU3BENEHUN.

KonupoBanue He TpeOoBano KaKux-1ub0 maabHEHNIINX UCCIeN0BAHUM, U OH He MOJIXKeH OBIT ero
IIOCTUTaTh. XOTS OH He IIOHUMAJI IPUHIIKIIOB, JIeKalluX B OCHOBE 3TOT0, OH MOT YCIIEIITHO CO3MaTh
ero. ITpo6mema 3aki04anack B pa3IuyusIX B ClIOCOOHOCTSX.

Mecsn crnycts Cyo L35 nepegan Konuu TpUALATH IATh HabopoB OraenHoro Pennkca llecTUKPHIIEIM
®enukcam. ITociie MHOTUX TECTOB OHM OOHAPYKUIIM, YTO ¥ 9TUX KOMHUHU OBIJIO OKOJIO IIECTULECSATH
IPOLeHTOB 3¢ GEKTOB, KaK y IOJTHOCTBIO CBSI3aHHOT0 Habopa OrHeHHOro ®eHuUKCca, 0 OHM MOTJIH
YOBOUTH UX CKOPOCTh 00yueHusi u 60eBy0 Mous! CamMoi MOKUPYIOIIel 4acThbio OBIIO TO, YTO
IIPUCYTCTBOBAJIM BCe YHUKAJIbHbIE YePTH U 00eBble HaBHIKM, KOTOPBIMU 00J1aian Habop SKUIIHPOBKU
OrnenHoro ®eHnKCca; HO OHU He MOTJIM CPABHUTHCS C PeabHBIM HaO0pPOM 9KUIHPOBKY OTHEHHOTO
®eHuKCa.
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