[Tpomy Bac, Kak YMTaTeNeN, IOMOYb C TIOUCKOM OIIMOOK. 3a KaXkIyi0 HalIeHHYIO 1 OTMEYEeHHYI0
yepe3 JIKM ommbky, Hauucio 2 6ecriaTHbe noanucku(becnmaTHEIN OOMYCK K MJIAaTHEIM I'JIaBaM
nu4YHO TeOe). 3apaHee crmacu00 3a BHUMaHHe.

I'nmaBa 602: C60p maHHBIX?

IaBaiy yNIBEIOHYIICS, BEIPYTA/CS U IIOXJIONA» Ky4y NTUTEMHBIX MaTEPHAoB Ha 0YeHb HU3KOM
CTOJIMKE PSIOOM C IIPUAJIaBKOM M yKa3aJl [TajiblieM Ha pPa3/iokKeHHYI0 Ha HeM ra3ety «Kapen Taumc»:
«$41 BUKY, 4TO HOBBLIE BEIIM IIPUXOISAT M3 IoMa B OM. f1 B3sJI KOIIUIO ¥ HE 0XKU[AJl, YTO OHa OymeT
HamnxucaHa Kak "

Bepna ¢ m1060IBEITCTBOM B3TJITHYJ M 00HAPYKUJI, YTO MaTepuas ra3eTh He mepraMeHT. OH ¢
M0O0MBITCTBOM ITPUKOCHYJICS K HEMY, U [IaBaHiIly IIeIpo yIIaKoBasl ra3eTy U KOJIJOBCKUE MaTepHualibl
BMecTe: «[]aBaiiTe BO3bMEM U IIPOYTEM BMECTE, B JIIOOOM Cliydae, ST 3aKOHYHUJI YUTaTh. [leHer Ha 3TO0
HeT "

"Cmacu6o, 6occ!"

«Kcratu, y MeHSI He[JOCTaTOYHO MarndeCcKUxX KPUCTAJIIOB, KOTOPEIE TH X04elllb, HO Y MEeHS eCTh
HOBBIN, KOTOPHIM IPUOBLT BYepa. Thl MOKEIIh ero UCI0Ib30BaTh?»

'HOM focTas u3 60KOBOTO SIMKa KOPOOKY, OTKPHIB €€, BHYTPY aKKypaTHO JIeKaJjlo IIeCTh
IIPO3PAYHBEIX MaTrM4YeCKUX KPUCTAJIJIOB TOM ke (OpMEI, pa3Mepa H I[BeTa.

9TO...

«HoBble pa3HOBUOHOCTHA Maru4eCKrxX KPUCTAJIOB, KaK TOBOPAT, YCTPAHSAIOT HEJOCTATKI
HeCTaOMIbHOTO BEICBOOOKIEHUS S9HEPTUH B IIPOIIIOM U MOBHIIAOT 3()PEKTUBHOCTE UCII0IH30BaHUA
sHepruu. O, mpofaBel] MeHS TaKXe CKa3aJll, 4To JIy4llle BCero UCI0/Ib30BaTh UX IapTUIMU, U
cOemnaiTe 3TO. HE CMEIIMBATh C IPYTMMH MarudyecKMMH KpucTajnaMmu. Jlydie Bcero pa6oraer . . . "

"[lenCTBUTEILHO?"

I'ma3a Beppapl 3aropenuce, HO CTOSIILIKY IIepe HUM FHOM yCTaBUJICS Ha Hero: «OTKyOa 5 3Haw? f He
IIPOBOXKY 3KCIIepUMeHTOB! B moboM criydae, y 9TOM MITYKU MeHBIIE SHEPTHUU, YEM Y OOBIYHOTO
CaMoro MaJeHbKOT0 MaruyecKoro KpucTasia, HO 1IeHa BCero JUIllb HeOobIas. HaMHOTO O0JIbIlle,
€CJIU [eJI0 He B TOM, 4TO S He AyMalo, YTO 3TO HEMHOTO CJI0KHO, ¥ He IIPUMY 3TO.

Ha camowMm fene 1ieHa y 3TOM BeIy He Joporas, OH TOJIBKO CKa3aJl, YTO CIIeI[MabHO MOOHIT LIeHy. 3a
IIOCJIeHIEe HECKOIbKO OHEeW OBIJI0 MHOT'O JIIOfEeH, KOTOPhIe MOKYIali Marudeckre KPUCTAJIIbL, U OH
IIBITAJICSI UX TIOPEKOMEH/I0BATh, HO IpyTHe Maru OBIIM He 0YeHb 3aMHTepecoBaHbl. Ho KaxkeTcs, 4To
Beppa nepen HUM . . . 3allenunCa?

«IIpuHecu MHe, 51 TOIPOOYI0 OUH pa3».

Bepma o6ecrnokoeH HeCTaOUILHOM 9HEPTHel MarudyeckKoro Maccruba. Ha maHHBIA MOMEHT OH MOXKET
IIPOBECTU KaK MUHMMYM [BEeHa[LlaTh TECTOB pa3fesIeHus OIS KaXkg0Tr0 SKCIIepUMEHTAILHOTO
MaTepuasa, HO Tellephb OH KYIIUJI YeTBEPTHIM U He IOJIy4YHUIl XKeJlaeMoro pe3yibTaTa. [I[puduHa B TOM,
YTO BCe pa3fle/lIeHO 3KCIIEPHMEHTAIbHbIM MaTepua IBIIeTCsS HeEKBaTUu(DUITMPOBAHHEIM, KaK C
KPYIHBIMH, TakK ¥ C MEJIKUMHU YacTUllaMu. He3aBUCUMO OT TOT'0, KAKOW METO[ UCIIOJIb3YETCS, KOTOHb»
MaCCHBa HEBO3MOXKHO KOHTPOJIMPOBATE.

Ycnmiias, 4To OPyrad CTOPOHA TOJIBKO 4YTO IIPeOCTaBUJIId 3TH JIOHZKEPOHEBI, OH IIOOCO3HATEJIbHO



PEIINII TIOBEPHUTh B 9TO ¥ PEIIUII IIOIPOO0BAaTh MEPTBYIO JIONIaNh B KAYECTBE Bpaya XXKWBOK JIOIIA/IH,
II09TOMY OH C PAfOCThIO 3aIlJIaTU/ JeHbI'H, IPUHEC KOPOOKY 3apsIKeHHEIX JIOHKEPOHOB U TIOCIIEIIHII
00paTHO B 9KCIIEPHMEHTaIbHasl KOMHATA.

PasnuuHble Maru4eckue KPyru B 1a6opaTopuu ObIIM TOTOBH K 3aIIyCKY B JII000¥ MOMEHT, ¥ IIPOIECC
KOJIIOBCTBa Bepms! y2ke maBHO ObIT MpodeCCHOHAIbHEIM, HO OH BCe XK€ IePerpoBEPHUIT BCe B
COOTBETCTBHHU CO CBOMM COOCTBEHHBIM HaOOPOM CTaHOAPTOB, a 3aTEM I'IyOOKO MOTPYy3UJICS B
BBIIOXHYJT ¥ IOCTAJI B3 KOPOOKY, OCTANI TPU 3aPSKEHHHIX JIOHXKEPOHA ¥ MTOJI0KHUIT UX Ha AP0
Maru4eckoro Kpyra.

CornacHO IpefbIAyLIMM OLleHKaM C UCII0Ib30BaHNEM TPeX MarndeCKuX KpUCTaJIoB OOUHAKOBOIO
pa3Mepa, BeCh 9KCIIepUMEeHTaIbHBIM MaCCUB B OCHOBHOM HCYepIlaeT SHEPTUI0 Maru4eckoro
KpHCTaia Mpu YeTHPeXKPaTHOM MMOBTOPEHUHU, II03TOMY OH IIOMECTHUII APYTHe TPU 3apsSAKEHHBIX
KpHCTaJljla Ha CTOJI MaTepuasa Ojisi IPUTOTOBJIEHUS, a 3aTeM cefias Iy00KUY BOOX. U HayaTh
CEpHIO OIlepaIui.

K youBnenuto Beparl, BeCh 3KCIIEPUMEHT MIPOIIES 0YeHb INTagKo. B TOT MOMEHT, Korpa
pas3meNnuTenbHEN KPyT ObIT aKTUBUPOBAH, OH IIOYYBCTBOBAJI, YTO 9PGHEKT CUIIBHO OTIUYAJICS OT
IIPOILIJIOTO - IPEeAbIAYIINI pa3feluTeNbHbIM KPyT OBl 0ogo0eH 0eCIIOKOMHOMY 3BEPIO, KaK Obl eT0 HU
yCIIOKauBaJIi, M3-3a HET'0 9KCIIEPUMEHTAJIbHbEIE Pe3y/IbTaTh Ka3aIluCh CTPAHHBIMEU ¥ CTPAHHBIME; HO
Teneps 3To Tak. OHa OblJIa CIIOKOWHOW M TUXOM, KAaK BOJa B 03epe, MATKas U MMOCTYLIHAS, TOYTH 10
TAKOM CTEMeHH, YTO OH MOT IIPUCIIOCOOUTHCS, KAK eMy B3OyMaeTCs.

[ToBTOPHUB 9KCIIEPUMEHT YeTHIpe pa3a, Buibaa He TONBKO IMOJTYyYHII XKejlaeMble 9KCIIePUMeHTAaJTbHEIEe
pe3yJbTaThl, HO U ellle 00bIlle ONITUMU3UPOBAJ UX, UCIIOIb3YsI 0COOEHHOCTH MeTOMla Pa3fesieH s,
KOTOPHIE TeIlepb MOXKHO OTPETy/IMPOBaTh, YCIIEIIHO IIPEOI0JIEB 3TOT TECTOBLIHM Gapbep!

U xorga oH OB B3BOJTHOBAH 3allMChi0 B 00IIIel CII0KHOCTU OBEHAAaTH HAaOOPOB JAaHHHIX, OH IIOHSJI,
YTO HUKOI'TIa He 3aMeHSN 3apAKeHHBIY JIOHKEPOH Ha Marn4eCkKoM Kpyre. ITOT pe3yJbTaT OMIeJI0MHUIT
ero 0onbllle, Y4eM 3KCIepUMeHTa/lbHbIe JaHHbIe: BO3MOXKHO JIU, YTO SHEPTHUS STOM TPYIIIEL
3apsKeHHBIX JIOHKEPOHOB B TPU pa3a 00iblile, YeM ¥ OOBIYHBIX MarniecKuX KPUCTasaoB? !

Bepma mpoponkan akTUBUPOBaTh MaruuecKuil KpyT, He Beps BO 3710, ¥ II0CJIe TOT0, KaK OH IIOBTOPHJI
CBOM TIPEIBIAYINKE HIaru B 00LIEH CII0KHOCTH [BAfLIATh Pa3, TPY 3apSKEHHBIX JTOHKEPOHa
OOHOBPEMEHHO IOTYCKHENH . . .

«[Tpu 3TOM UCYepHaHHas sHeprus ?!»

9TO TaKke HEeBEPOSTHO, IOTOMY YTO HaXKe eCJIM OH IIOMBITAJICS BEIOPATh MOMOOHbIM MarudyecKun
KPUCTAJI A1 aKTUBAI[MU COCTAaBHOI'0 Maru4eckoro Kpyra, Bcerga 6yaeT Tak, YTo ONpee/IeHHbIH
Marv4ecKui KpUCTaJI CHavaja UCUepIaeT CBOI 9HEPTHI0, a 3aTeM IIPUBEeT K TOMY, YTO
OCTaBIIMECS OBE YAaCTU CTAHYT HeIeHCTBUTEIbHBIMY - - < HUKOrMa He OBIBaeT OBYX MarudecKux
KPUCTAJIJIOB ONMHAKOBEIMU» CTAJIO MeJIOM, IPH3HAHHLEIM BCEMH MaraMH, U 9TO BCerga Oblia
npo6ieMa, KoTopasi mpecienoBaia Bcex. Ho cefiyac 9T TPH JIOHXKEPOHA He TOJIHKO HEOOBRIYHO
00BeOUHEHEI TI0 9HEPI'HH, OHKM TaKXkKe COOIepKaT B IIeCTh pa3 00JIbIe SHePTUH, YeM MarudyecKue
KPUCTAJIIBl TOTO 3Ke YPOBHS . . .

B momonHeHue K nperMylnecTBaM 6oee cTabUIbHON U KOHTPOIUPYeMOU 1 00jiee HU3KOW TeCTOBOU
OIIaCHOCTH,

Bepra cpa3y MoYyBCTBOBAI ObIXaHUE ITHUX JIOHZKEPOHOB, CJ1a00 IIPEBOCXOMSIINX BPEMS.

On BBIHYJI JIOH2KE€POH, Y KOTOPOI'0 3aKOHYMJIACh SHEPT U, JINYHO IIOOEPZXKaIl €ro U IIOYYBCTBOBAII



OQHEPIruio u 06Hapy}KI/IH, YTO OHM He OBILIN HalIPpSAMYIO ITOBPEXKOEHEI UJIX JaXKe CIIOMaHBI BO
BHYTpeHHefI CTPYKTYype€, KaK OOBIYHBIE MAaTH4YECKHe KPHUCTAJIJIBI IIOCJIE TOT'O, KaK OHHU OBLIH
N3PacCXoagoBaHbI, HO BCE XK€ COXPaHAJIN OYEeHb XOpoIlIee COCTOAHHUE. CTaOMIbHOE COCTOSIHHUE . . . UTO
O3Ha4aeT, 4YTO €CJIM METOJ BEPEH, €Ir0 MOZXKHO IIepe3apAIuTh U UCIIOJIb30BaTh HOBTOpHO!

«OTtkygna [JaBuyY B3I TaKue BEIH . . . »

OH HaXMyPHJICSI ¥ BCIIOMHMII TIPOIIECC CBOEH IMOKYMKH, HO 00HAPYKUJI, YTO [laB3MIM HE PACKPHIBAET
npyroy n30eITOYHOM uHGopMalmu. OH He MOT OBITh YBEePEH B CBOEM CYKIEHUH, II03TOMY B35
OCTaBIIMECS TPH PAHTOyTa U 9KCIEepHMeHTasbHbIe MaHHbIe U HalPaBUJICS IIPSIMO K BOJIIEOHOM
OarmHe, roe Haxoguics Kpor Maructp.

Brin nonpers, u Maructp KpoHa XMypuiics ¥ IpOBOOWI HOBBIM 9KCIIEPUMEHT C 3aKJIMHAHUAMY -
M3yuyeHue MaTruy SBSETCS IPEOIOCHIIKON AJIs Iporpecca KaXaoro BojmebHNKa, He TOIbKO [T
IIOHMMAaHHUS COCTaBa BCeX Bellled, HO U [JId IIPOBeeHUs 9KCIEPUMEHTOB 10 PA3/IMYHEIM acCleKTaM.
Maru4yecKux 371eEMEHTOB. , YTOOH IPOBEPSTL COOCTBEHHEIE HOEU U CHOBAa U CHOBA COBEPILEHCTBOBATH
CTPYKTYpPY 3aKJIMHAHUMU.

Onupasich Ha KOPOJIEBCKYIO CEMbBIO, ¥ MacTepa KpoHa 0CTaTOYHO pecypcoB, YTOOH
YCOBEPIIIEHCTBOBATh CBOU MCCIIENOBAHUS U IIPONOJIXKUThL BOCX0XKIeHNe Ha 60ojiee BRICOKME TOphl. Kak
PYKOBOLIUTEJb ¥ IUPEKTOP BCETO KOJIIe[Ka, OH (aKTUUECKU ITOXO0XK Ha «IIOAPANYUKAa» C TOUKU
3peHus CTPYKTYpPHl: OH BHIIBUTAET TEMHl 1 HallpaBIeHUs MCCIIeNOBAaHUY, a 3aTeM IiepefaeT
pasnuyHble UOeU 9KCIIepUMeHTa TaKoM CUIbHOM cocoOHOCTH, Kak Matinuu Cepa.
«[TpodeccronanbHble CTYIEHTH» AEal0T 9TO, CAMU COCTABJISAIOT O0IIKE MJIAHbl U TPUHUMAIOT MEPEI
TOJIBKO 10 KJTFOUEBHIM BOIIPOCAM.

KoHeuHO, 9TH «yCIelIHble YYeHHKU» CaMu 110 cebe He MPOBOIST SKCIEPUMEHTH OT Havasia f0 KOHIIA.
Onu OyoyT «0TaBaTh Ha ayTCOPCUHT» Pa300paHHbEIe 9KCIIEPUMEHTHI, UMesT IeJI0 CO CBOUMU
COOCTBEHHBIMM Maru4eCKUMM TeMaMH, ¥ IepefiaBaTh UX BOJIIIeOHUKAM CPEeJHEro ¥ HU3KOTr'0 YPOBHS.
OHU HeCyT OTBETCTBEHHOCTh 3a IIPUHSATHE 9KCIIEPUMEHTAIbHEIX PEe3yIbTaTOB TOJIHKO 10 ITPOIIECTBUYI
OTIpefeIEeHHOTO BPeMEeHHU, YTOOB COKOHOMUTb MHOTO BPEMEHHU [IJIs TIOBBIIIIEHUS YPOBHS
MCCTIEN0BAHUS ITPEAMETA.

Beppa mokuHYyNM «Mara HU3KOTO U CPENHET0 YPOBHSI» TOIBKO B IMTPOLIIIOM TORY ¥ UMeJ KBaTu(UKAIIUI0
1T He3aBUCUMBIX 9KCIIEPUMEHTOB, TAK YTO TEIlePh OH MOXKET HAMIPSIMYIO OOJTOKHUTh U IPUUTH K
KpoHy, 4T0OB paccka3aTh 0 CBOEM OTKPHITHH.

«3JTO0 cHenaHo? ITo HaMHOTO OLICTPee, YeM S OKHUIaI».

KpoH B3s11 0TUeT 00 9KCIIeprMeHTe Beparl ¥ IpoIKCTal ero, Ho ero JIUI0 OBICTPO IIOMpAayHeo, U OH
oTpyran: «PanbcupuIpoBaTh Pe3yIbTaThl IKCIIEPUMEHTOB - IIJI0Xas IPUBLIYKa, Bepaa, g Bcerga
myMalo, 4To ¥ Te0sl He JOJIKHO OBITh TAKOTO ONTIOPTYHU3Ma. TalaHT NpaBUIbHBIM. . "

«A?») YcTaHOBUTE HOBHM KIINEHT!
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