I'nmaBa 69 - [TonyHO4YHOE pa3BUTHE.

B nracrosimuii MoMmeHT JIuab ®3H uMen 22 XKeaThIX KPUCTalia U 6 TEMHO-XXeJThX Kpuctannos. Co
CTOPOHBI MOI'JIO ITIOKA3aThCs, YTO 3TO He TaK yXK ¥ MHOT0, HO Ha CaMOM fiefie 3TO ObLIO He TaKoe YK U
MaJioe KOJIMYeCTBO KPUCTAILIOB.

30MOH-TIOTOK, KOTOPHIM paHee mpou3olien Ha 0a3e YxkaHb Jlan (BoeHHbIN BoJk), cyuTancs OmHUM U3
KPYIHEHUIINX C MOMEHTa BO3HUKHOBEHUS allOKaIUIICKCa, HO UMeJl TOIbKO HECKOJIBKO IECSITKOB
30M0u 3-T0 Kj1acca ¥ HeCKOJIbKO COTeH 30M0u 2-T0 KJlacca.

Bo Bpemst 30MOu-TI0TOKa, YOUHCTBO BCeX 30MOHM OOBIYHO HE SIBJISJIOCH MPUYUHOMN TOTO, TI0OYEMY ITOTOK-
30M0HM 3aKaHYHUBAJICS, TOYHO TaK Xke, KaK U B ciiydae ¢ 6a3oi Yxkaub JlaH, KOorfa OBa paHEHbIX 30MOU
4-ro Kjacca CKPBUINCH, TOTOA OTCTYIIMIIa M OCTaIbHas YacTh 30MOu. B To BpeMs Ha 6a3e UYxkaHub JlaH
051710 YOUTO TOIBKO OKOJIO lecsiTKa 30MOu 3-T0 Kjlacca U COTHU 30M0U 2-T0 Kiacca.

B pesymnbrate, He cunTas O6elbX KPUCTAJIIOB OT 30MOU 1-To Kiacca, 6a3a YxkaHb JIaH monyduiia
TOJIBKO COTHIO JK€JITHIX KPUCTAJIIIOB U IECSTh TEMHO-KEJITHIX KPUCTAJIOB OT 30MOH-TIOTOKA.

YxaHb JlaH onpenesieHHO He [Jall OPYTUM TeMHO-KeJTHIX KPUCTAJIOB, B pe3yibTaTe 4ero
daxTudeckas IpuObIIL OT OUTBEL COCTABIISAIIA TOIBKO CTO OJI€HO-KENITHIX KPUCTAJIIOB.

Ha Ba3se Yxxansb JlaH Ob1I0 OKOJIO COTHYU KYJIbTUBATOPOB, ¥ XOTSI HEKOTOPhIE U3 KYJIbTUBAaTOPOB
HU3KOTO0 KJlacca Morubiy BoO BpeMs aTaky, IIOCKOJIbKY OBIJI0 COOpPaHO BCETO CTO JKEJITHIX KPUCTAIIOB,
KYJIbTHBATOPHI, KOTOPBIE CpaXKaluCh, MOT/IM MTOJyYUTh TOIBKO II0 OMHOMY KEJITOMY KPUCTaIy.

KoHeuyHO, 30MOU-TIOTOKY OBINIM He eIUHCTBEHHKIM UCTOUHUKOM XKEJITHIX KPUCTAJIIOB [IJI 9TUX
KyJIbTUBATOPOB. MHOTHE KYJTbTHBATOPHl OTIIPABIISIIACH B JUKYIO0 TPUPOMY, YTOOB OXOTUTHCS Ha
BEICOKOYPOBHEBHIX 30MOU 1151 3apaboTKa KpucTaioB. OmHaKO CIIOCOOHOCTH STUX JIIOfieH
OTPaHUYEHH], T03TOMY KOJIMYECTBO KPUCTAJIIOB, KOTOPEIME ob6aman Jluab OaH, cuuTanoch
OOCTATOYHO OOJIBIINM.

IepxkKa TeMHBIH KeJTh# KprucTaml, JIuab ®3H HapaBUJI SHEPTHIO B CBOM KPUCTAJIIT AYIIH, YTOOBI
IIOYYBCTBOBaTh SHEPI'UI0, HaXOOALIYIOCS BHYTPU KpUCTaJlia.

[TockonbKy OH 06J1afan TEMHO-XKeITHMY KprucTautaMu, JInHb O3H PeIust monbTaThCs MPOTI0TUTh
OOVH M3 HUX, TaK KaK OMHOTO 0JIeHO-KEJITOr0 KpUCTasia OBI0 HEIOCTAaTOYHO, YTOOH! IOCTUYh
porpecca B eT0 KyJIbTUBAPOBAHUU. A BOT II0 TIOBOY TEMHO-KENITOT0 KPHCTayla Y Hero ObII0 KaKoe-
TO IIPEOYYCTBHE.

OrpoMHOe KOJIMYEeCTBO S9HEPTUHU XJIBIHYJIO B KpUcTayll gymd JInae O3Ha U3 TEMHO-KEITOro
KpUCTasa, 3actaBuB JIuHb ®3Ha IOYYBCTBOBAThH, KAaK €ro Mo3r HabyxaeT. TeMHO-KeJThli KPUCTa
cofepKall OTPOMHOE KOJTMYEeCTBO 9HEPTUHU, 3TO OBLI EePBHIH cinydal, Korga JIuas ®3H novyBCTBOBA
TaK MHOTO 9HEPTUH.

Ecnu KynpTuBaTOp 4-T0 pa3psiga ObLI paBHOMEPHO CBS3aH ¢ 30MO0U 3-T0 pa3psna, 3T0 00bICHUIIO,
TI0YeMY KOJIMY€eCTBO S9HEPTHH B TEMHO-KEJITOM KPUCTasIe OBITI0 TAKUM K€, KaK KOJTMYeCTBO 9HEPTUH
B KPHUCTaJI/Ie AYIIN KyJIbTUBATOPa 4-r0 pa3psifa. B medCTBUTENBHOCTH, 0OUeHb HEMHOTHE
KyIbTUBATOPH! 4-TO KJIacca MOTIH YOUTh 30MOu 3-T'0 KJTacca, He UCIIONb3YsT IIPU 9TOM OPYXKHUSI.
[ToaToMy, KONMUYECTBO SHEPTUH, COMEPXKAIIENCS B TEMHO-XKEJITOM KpUCTase, ObII0 (aKTHYECKH
BBIIIIE TOT'O KOJIMYECTBA 9HEPTUHU, KOTOPOE YAEePXKUBaJ KylIbTUBATOP 4-T0 Kjacca.

[TornoieHue Bcen 9HEPI'vHr U3 TEMHO-2KEJITOTO KPHUCTAJllla OB17I0 PaBHO YOIBOEHUIO CIIOCOOHOCTH
KpPpHuCTaJllJyla OYIIH, JIuap O3H MOT IIOYYBCTBOBATE PA3BUTHUE, SHEPIUA KPUCTAJlJId OYIIN Onlna



HEBEPOATHO BBICOKOM.

OpHAKO HEBO3MOXKHO OBIJIO IPOTTIOTUTh OJUH TEMHO-XKEeJITEH KPUCTal/I X CTATh OJHUM K3
KyJIbTUBATOPOB 4-T0 Kjlacca 3a OfKH pa3, ecnu 6bl 3T0 ObIT0 Tak, JIuHb ®9H man 0w [loy FO#cuub
TE@MHO-KeJITBIH KPUCTaJI, YTOOH IIOBLICUTH €€ COBEPIIeHCTBOBaHUE 0 4-T0 KIacca.

9Hepr1/15{ B KpHUCTaJIJIe OYIIN He IIPOCTO XPaHMUJIAChk TaM, OHa YCHUJIMBAJla MHOTHE PA3HEIE BEIIU, TAKHE
KaK Q)HSI/IT{GCKI/IG OaHHBI€, ITIOBBIIIANA YCTOﬁqHBOCTB (I/IJ'II/I CI/IJ'IY), d TaKXe JIOBKOCTh.

[ToaTomy mocye Toro, Kak JIuab ®3H MOTIIOTUI KPUCTaII 30MOHU 3-T0 KJlacca, OH He Cpa3y
IIPOOBUHYJICS K 5-My KJIACcCy, @ COXPAHMII YaCTh SHEPTUHU B CBOEM KPUCTAJIIe AYIIH, MEXOY TeM KaK
€ro CHJIa ¥ BEIHOCIIUBOCTD YBEIMUUIIHCE.

BrITaluB CBOM YacH anoKanumcuca, JInae ®3H yBumes, 4To ero 60eBble CIOCOOHOCTHU CTAIM PABHEI
1800 emunMIIAM, 1, COTJIACHO YacaM aIloKanuicuca, JIuap ®aH mpubnuxkaics K cuie KyJIbTHBaTOpa
5-ro Kiacca.

OpHako B IeNCTBUTEILHOCTH BCE OBITI0O HECKOJIbKO MHaYe. [IOTIOTHB OBa XKeJTHIX KpHUcTaia, 6oeBas
criocobHOCTh JInHb ®P3Ha Oblsla pacCuKMTaHa MPUMEPHO Ha YPOBEHb KyJIbTUBATOPA 5-T0 Kjacca, HO
YachHl alloKaJIuIICKCa He YYUTHIBAIM ero APyrux crnocobHocTel. Ecmu Obl Bce CIOCOOHOCTH U
MacTepcTBo JIuabs ®oHa ObUIM BKIIIOYEHEl B pacueT, ero 00eBasi CloCOOHOCTD yXKe * mpeB3o1yia Okl
CnoCcoOHOCTH KYJIbTUBATOPA 5-T0 Kjacca.

B nactosmuii MoMeHT 6oeBasi cniocobHOCTE JInHb O3Ha Ovla HeBEICOKOM. Korga oH mpuiien B
anokanurcuc, y JIuns ®axa 6ria 60eBasi CioCOOHOCTH ABECTU eUHULl. MeHee 4eM 3a MecsI] 60eBbIe
cnocobHocTH JIuHb O9Ha YyBETUYUINCH TOYTH [0 ABYX ThICSY. OH OBLI BCETO JIUIIHL KYJIbTUBATOPOM 4-
r'o Kj1acca, HO ecyu Obl OH OBLI Ha 3eMJie, OH y2Ke CUUTAsICsS Obl MOHCTPOM.

He 605i1cb 00BIYHOTO OTHECTPEILHOT'0 OPYKUS, UMesl CUJTY U CKOPOCThb, KOTOpasi Oblyla HEU3BECTHO, BO
CKOJIBKO pa3 CUJibHee, 4eM y 00BIYHOT0 YeJloBeKa. bojee Toro, pacmosnaras YyBCTBOM AYILH, CO
BCEMH 3THMH BelllaMU, HEBO3MOKHO OBIJIO TPENCTaBUTh ero Ha 3emie. Ecnu OB OH BepHYJICS Ha
3emo, JIuab ®3H, BepPOATHO, ObIT ObI 3aXBa4Y€H, U TOOBEPTHYT 9KCIIEPUMEHTAM.

X0Ts ero ypoBeHb COBEPIIIEHCTBOBAHUS HE YBEIUYUIICS, ITOTJIOTUB SHEPTUI0 TEMHO-XKEJITOTO
KpucTasnia, 6oeBas criocoOHOCTh JInHp ®3Ha cTasa 3HAYKUTEIBHO BhIIIE. Majio Toro, 4To ero 60eBkle
CIIOCOOHOCTH YBEJIMYHIINCH, €I'0 BHIHOCIIMBOCTD (3HEpPreTHYecKasi BO3MOXKHOCTh) TaKxke Obla
yBenudeHa 1o 1800 emuHMII, YTO ITO3BOJISIIO YBEJIUYUTD ITPOIOIKUTEIHHOCTD ero 605 B OymyIiem.
Iaxe cr1ocoOHOCTh JEMOHUYECKOT'0 TEHEBOT'O BOJIKA OyIeT UCII0Ib30BaThCS B TeUeHue Homee
IJIUTENIFHOTO IIePHofia BPeMEHH.

CornacHo ero HEIHEIIHUM yCIoBusM, JIuHb ®3H ob6nagarn CriocOOHOCTHIO TIOTJIONATh TOIBKO 3Ty
eOUHCTBEHHYI0 9HEPI'HI0 KPUCTaJjlia, HO 3TOr0 OBIJIO OCTATOYHO. 2KeJIThie KPUCTAJIIBl MOTJIA CUJIBHO
YKpenuTs ero, u y JIuab ®3Ha OBIIO IATH KPUCTAJIOB TEMHO-XKEJITOTO I[BeTa U ABAAIATh OemHO-
JKenTeIX KpucTayioB. OH 3Has, 4To B OnuxkaiimeM OyayiieM oH OymeT IPOaBUTaTh CBOE
COBEPIIEHCTBOBAHME, U B TO BPEMS €r0 IIAHCH Ha BRIKMBAHUE B allOKAJIUIICHCE 3HAYUTEIHHO
yBEIUYaTCSH.

I'nsinst Ha MaJeHbKYI0 CepeOpsAHYI0 BOTYUILY, KOTOpas yKe 3acHyna, JInHb ®3H UPOHUYHO
ynei0Hyncs. OH He [yMaJl, YTO MaJleHbKasl BOJTUKIA, KOTOpas CliefjoBajla 3a HUM BeCh IeHb, CMOXKET
eMy ntomoub. Ecnu Obl He ManieHbKas cepeOpsiHasd Bomuulia, v JIuabs OsHa, BeposATHO, ObLI ObI
CTIOKHBIY 00¥ ¢ 30MOu. 30MOU, HaXOOAIIUICS Ha TPaHH Ilepexofia K 4 YpOBHIO, MOKeH OblI ORITh
BeCbMa CUNTbHBIM. JInHb ®3H MOT OB CIIPABUTLCS C 30MOU, HO Yy HETo Obiyiu Ol TPOOIEMEI, €CTTH GBI
€My MIPHUIIOCH CPaXkKaThCs C HUM BHYTPH TIEIIEPHL.



JIuup ®9H He xkanesn 00 3TOM moe3nke B ropsl TssHb X9H, OH CYUTAJ, YTO MOIYYHUT ObSBOJIECKYIO
nmoByIIKY ans JIunr TsHS, HO 9TO OBIJIa TOIBKO OOHA M3 MPUYHH, U JInHb O3H X0TeNl OPOCUTH BHI30B
camomy ceOe. Ha 3emiie 3T0 Ha3kIBAIOCh, POCT (PAa3BUTHE) B TSAKEIBIX YCIIOBUAX. Ecniu OBl OH
ocTaBasicsl Ha 6a3e Bech JieHb, BhIKMBaHUE ObII0 OBl TIerkuM 1 yooOHEIM. Ho KTo Mor OB
rapaHTupoBaTh, YTo Oa3a OymeT Bcerga B 6e3onacHoctu? Eciu 661 Ha 6a3y YxkaHb JlaH ropa3fo yaiie
Halagaay IOTOKH MepPTBeIoB, To 6a3a Ovl masa, u cMor i JInHb O9H 3aMuTHTL ce0st B TO BpeMsi?
TonbKO MOHMMAs CUIY CBOEro Bpara (30M0u) ¥ IPOMoIKasi YCUIUBaTh Ce0s1, MOXKHO ObIIIO OBl BEIXKUTH
B QIlOKAJIUIICHCE.

Kpome Toro, cam 1o cebe JIuab ®3H OB CUIEH, HO 30MOu OB 6€3 KOHIla, 103TOMYy JIuHb ®3H MOT
He TOJIbKO YJTy4IllaTh CBOU CHJIBI, HO ¥ C(OOPMUPOBATEL CBOIO COOCTBEHHYIO KOMAaHAY, IOT0OHYI0
rpynme HaeMHUKOB CaHb 113 Xosi1. ToNnbKOo uMes Ipyniy el ¥ OCTaTouyHo cujl, JInap ®3H Mor
NoOUTHCS aBTOPUTETA M IIPOTUBOCTOSATh UCTOUHUKY 30MOU U IUKUX 3BEPEH.

I'nmsapgs Ha Bocxopmsiuee coiHile, JImHb O9H MOKJIISJICA XKUTh 3aMevaTeIbHOU XKU3HbIO B AlIOKAJIUIICHCE,
JKM3HBIO TAKOTO YPOBHS, UTO OH He pa3odapoBajl Obl ce0st Uik 4elI0Be4eCTRBO.

* Mlcioyib30BaHUE y2Ke BMECTO BO3MOXKHO
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