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TPUBYHA
AKAAEMUN
CTPAHH

TYPKMEHMUS
HAYKA — PECIYBAHKE

FosopuT A. ASHMGOB,
npeanpeny AH Typumenckoi CCP

He TOABKO 'COAHIIeM G6oraTa Hama caMas IoMHasA pecny6AMKa.

B ee meapax cKpbITBI OrpoMHbIE 3amack HedTu M rasa. Bypmbi-
MH TeMIaMH #wieT JAo6blya #u fepepaboTKa 9THX TOAE3HBIX MCKOIae-
mbix. M xors wactb reppuropnu Typkmenmn — myctoins, u MHo-
rHe paHOHbI HaXOAATCA B 30HE MOBBLIMIEHHON CeffCMHYHOCTH, Kpen-

Bce aTo ompeserser raamupie Hanpasennsa HayuHoH pa6oThl.
flo pesortogun B Hamem Kpaio He GBIAG He TOABKO HayYHO-HCCAe-
AOBaTEALCKHX HHCTHTYTOB, HO Aaxe HM OXHOrO BHICIIEr0 yIeGHOro
aaBesienns. Temepb e TPHHAALATH HHCTHTYTOB peChy6AHKAaHCKOM
Axazemnn Hayx YCIEUHO PeINaloT MPoGAEMbI pasBUTHA TPOHIBOAH-
TEALHBIX CHA, COACHCTBYIOT PacUBeTY HaYHOHAABHOH KyABTYPBI.

B Q)wuawmo#rexmugmo'm HHCTHTYTE H3Y4aloT NPOGAEMY HCIIOADb-
B0BAHHA COAHEUHOH BHEPTHH, Pa3pabaThHIBAIOT IeAHOTEXHHUECKHE
annapaThl, MCCAGAYIOT (QHSHYECKHE CBONMCTBA MOAYIPOBOAHHKOBBIX
coeanHenuit. Fay6usnoe cmpoenne semmoli Kopbl, mpormos seMae-
TPACEHHH, METOABI TOMCKOB [OAE3IHBIX HCKOMAEMBIX — OCHOBHOE,
WTO 3aHHMaeT HHCTHTYT Qusnkn 3emAn u aTmocgeprr. Jesrern-
HOCTh XMMHUKOB HanpaBAeHa Ha pa3paGoTKy NyTell palHOHAABHOrO
HCTIOAD30BAaHHA HE(PTH, Tasa M JAPYFHX CHIPHEBBIX PECYPCOB. '

€CTb AeT Ha3aji OpPraHH30BaH EGAWHCTBEHHBI B CTpaHe HHCTH-
TYT, TAe yueHble BBIACHAIOT 3aKOHOMEPHOCTH (OPMHPOBAHHA Iy-
CTbIHb H NEPCHEKTHBBI WX XO3AHCTBEHHOTO OCBOEHHS, [IPeAAaraioT
MeToAbl 60pbOLI C NMecyaHBIMH 3aHOcaMH. PasSBHBAOTCH IeHeTHKa
CKOPOCIIEAOT0 M TIPOAYKTHBHOTO XAOMYATHHKA, TEOPHS (H3HOAOIH-
YECKHX MEXaHH3MOB NPHCNOCOGAEHHA K KAHMATy |ypKMeHHH.

B macTHTYTE 60TaHMKM BHIBOAAT HOBHIE COPTA XAOTKAa H APYFHX
kyabtyp. Mcturyr soororum, marpaxzennmii B 1o6uaeiizom roay
opaenom Tpyaomoro Kpacworo 3mamenn, muoro paboraer Haa
pasBeJeHHeM [eHHBIX NMopoX pni6 B Gacceitne Amy-Japbu u 30He

apaKyMCKOro KaHaAa, HaZ CO3AaHHEM BPPEKTHBHBIX CPeACTB

HET CeAbCKOe XOSHI?ICTBO, HapaIllHBaeT MOIIHOCTH NPOMbBIIUAEHHOCTD.

MACTEP HA BCE PYKH

Pacckasmisaor B. BAYM, avamemuu AH Typumencwuoii CCP, u
P. BAUPAMOB, HayuHbIi coTpyAHMK (IM3MKO-TeXHHHYECKOro WHeTMTyTa AH TCCP,

KaHAMAAT TeXHMHEeCKMX Hayk

He 6yneM noHanpacHy WHTPWroBaTb uu-
tatens. Peub uper o. conHue. B pec-
ny6nuke, rae 6uiBaer no 240 sacHbIX AHeM
B ropy, ctout nopaboraTb Hap Tem, 4TO-
661 HaTU Kak MOXHO Bonbwe npumeHe-
HMS CONHEUHOW 3HepruM, cpenatb Hawe
CBETM/IO HACTOAWMUM  MacTepom Ha Bce
pYKH.

Ana Hauana Hasosem elwe OfQHY UMDPY.
Okono 30% cebecTtoMmocTu MHMBOTHOBOA-
YeCKOM NPOAYKUMM COCTaBASIOT PacxoAbl
Ha noabem BoAbl W3 konopaues. Bce nacr-
6Mwa C NpPecHOM rPYHTOBON BOAOH Yie
ucnonb3ylotcs. Xo3sicTBa NPHCTYNaloT K
OCBOEHMIO YroAbeB, rae BOAY NPMXOAUTCA
He TONbKO NOAHMMATb, HO M OMPEeCHATb —
OH3 COMEPMUT BbICOKUA NPOLEHT MHHe-
pancHbIX conei. JHePruM ANARITOW Uenu.
H3AO He TaK Y MHOro, HO OHa ROMKHA
6biITL  pacnpegeneHa  NOPUMAMM  NO
0,5—2 KBT Mexpy NyHKTamM, OTCTOSLLMMM
APYr oT apyra npumepHo Ha 15 km. lMo-
CTPOKa 3NEKTPONUHMKA, rasonpoBojOB —
CNOBOM, LEHTPanu3oBaHHOe 3HeprocHab-
eHue CTAHOBMTCS IKOHOMMYECKM Heon-
paBAaHHbIM.

———— e e ~

Bonbwoi
3epHRanbHbIMA
i oTpamarens.

YabaHam nomoxer conHue. Hawa nabo-
PaTopUs YXKe MCNbITbIBAGT TEPMO3NeKTPU-
Yeckuid reHeparop MolHocTeio 300 BT,
CO3RAHHLIN COBMECTO € DHEepreTMYecKum
WMHCTMTYTOM MMeHM akagemuka I. M. Kpxu-
¥AaHOBCKOro, YCTaHOBKA, CHabeHHan 3TUM
reHepaTopoMm, cnocobHa NoAHsTL €O AHA
rny6okoro 25-MeTPOBOro Konoaua cebiwe
3 Thic. Ky6. M Boael B rog. KoHcrpykuus
COBEPLIEHCTBYETCS, U CKOPO €e 3KOHOMM-
Heckue noKasarenu CTaHyT nyuile, uem Y
AREHCTBYIOWMX BOAONOABEMHHUKOB,

Manswwue nyuu tomHoro conHua 6eictpo
ucnapsioT  Bnary. A KOHAEHCHPOBAHHbIN
nap — 3T0 yMe YMCTeWLas AUCTUNNHPO-
saHHas Bopa. CpaBHMM opuH Kksagpar-
Hbi{ MeTP 3acTeKNeHHOW NOBEePXHOCTH
YCTAHOBKM M TaKMX Ke Pa3mMepoB BOAO-
cBopHylo nnowaaky 8 Llentpansheix Ka-
pakymax. lMepesiii pacr snaru B 13 pas
6onbwe BTOporo. Ha mHorux nact6uuwax
conHeuHoe onpecHeHwe Byger s 2—3 pa-
3a BhirogHee Bcex Apyrux cnocoboe 06-
BOAHeHMsS. A ecnu KOHAGHCMpOBAaTL Bnary
BHYTPW Tennuuui? BosHukaer 3aMkHyTeIX
UWKN. 3HAYUT, MOXKHO BbIPALLMBATL OBOLLM

MAPOCEOPHUK

OTPAXATEAD
TEHEPATOP

KOHAEHCATOP

60pbOLI C TepMHTAMH.

MONAABKDBLIN
PEFYARTOR
HACOCA

Tam, rge ecTh MWL coneHasa sopa. Co-
TPYAHUKM NabopaTtopuM renuoTexHMKW pac-
CUMTLIBAIOT TEMMNEepPAaTypHbIH PemuM B Ta-
KHUX Tenauuax.

Jletom y Hac 6biBaeT M copokarpaayc-
Hasi apa. Ho B mecreuke bBukposa s
oAHOM M3 Hawux nabopaTopHbix nomeue-
HWH PTYTHBIK cTOn6UK TepmomeTpa He
AOAHMMAEETCS Bhile OTMeTKM 25°. KomHa-
Ty oxnapaer.. conHuel 3pecn pabortaer
CKOHCTPYMPOBAHHLIH B MHCTUTYTe COJNHeu-
HbIH  (PPEOHO-IKEKTOPHBIN XONOAMABHUK.

Mapabono-uunuHapuueckoe 3epKano KoH-

ueHTpMpyeT nyuu Bpons TPyGbl. BHyTpM
Hee Haxoautcs ¢peoH. Harperoe setliect-
BO NOCTYnaeT B NOMeLLEHWe, FAe pacno-
NOXMEHA XONOAMNLHAA YacTh YCTAHOBKM
(cm. cxemy). 3uMol 3Ta ke KOHCTPyKLMS
paboraer kak oronutensHas cucrema. Ha-
AO NWWb HanpaeuTh Harpetsii o 70°
¢ppeoH B obbikHoBeHHble 6atapeu. [loma,
KOTOpble OXNaxpaeT M OTanNMBAaEeT CONH-
e, Ha4YHYT CTPOMTb B HBIHEWHEM roay.

Cpeau Hawux MCCNeAOBATENbCKMX Tem
ecTb M ApYrue, He MeHee HHTepecHsie.
Yro nyuwe ANs 3auMTbl OT COMHUA: WiM-
Tl M HaBECbl MMM BOAOHANMBMLIE KPbIWM
Ha paomax? Kak «3aKOHcepBMpOBaTh» HOY-
HOW Xonop, utobbl Mcnonm3oBaTb  ero
wapkum aHem? TypKMeHCKHe renvoTexHu-
KM 3aCTaBAT CONHUE HAPKOro Kpas pa-
BaTh NIOAAM IKMBMTENLHYIO Bnary, BKyC-
HYIO NMULY M AOMAaLHMIA KOMOPT.

Becegy sanucan . unaHoBCKKH

Cxema (DpPEOHO-IMEKTOPHOIO CONHEUHOro
XONOAHNBHHKA,

zZ TRYED
OXAAKAEHUR

MOCT B FrONY60K4 rOPON

YNEH-KOPPECNOHAEHT AKAZLEMMM HAYK CCCP, TEPOM COUMAJNIMCTUYECKOTO  TPYQA

NETP BYAHHKOB

XX cronetMM «ienesHoe CemMeMCcTBO» — UYFyH, CTajlb,

cnnaBbl — CAEGNAano rpoMmkylo kapbepy. B Hauyane Beka, ko-

rAa 5 BbIN CTYAGHTOM, NydliMe 3aBOALI He rapaHTMpoBanu

npouHocts uyryHa 6onee 10 kr/mm?, Ceifuac HM OAWH WH-
JeHep He NpPHMEeT MeTann, ecnu TOT He BbIAePHMT 70—
80 kr/mm2 FMpouHOCTE NErkMX CNNaBOB, B YacCTHOCTH ANIOMHMHUS,
swipocna 6onee wem B 10 pas. B Hayane Beka Ha Kaxaylo no-
WAaAMHYIO CMNly MapO3NeKTPUUYECKOro arperata NPUXOAWNOCH
oxono 150 kr meranna, ceroaHs — meHee 5 kr. B psurarensx
BHYTPEHHEro CropaHusi Ha Ty e eAMHULY MOLLHOCTH TPatHnock
meranna ewe 6onbwe — 250 krl Ecnu Gbl cooTHOweHUs ocra-
NMCb  MPEXHMMM, MOTOP CTOCHNLHOrO aBToMobuns  Becun
6u1 25 T, a Bec «AHTean 6bin 6k comamepum C ropoi Mar-
HUTHOM,

MoHATHA rOPAOCTb ABUAKOHCTPYKTOPOB: YRENbHbIA Bec ABMra-
TeNns COBPEMEHHOro CamMoneTa He AOCTUIAeT W KUNOTPamMma Ha
nowagauHylo cuny. MopasutensHo nerkue mervannuueckue naiiHe-
pbl nepenetaioT uepes okeaHel. Ho ceduac u xonop Kocmoca,
W wap conHua, W GecriowagHblii MOTOK KOCMMYECKMX nyuyel cra-
HOBSTCH HOPMAanbHbIMM YCNOBUAMM BHYTPU HEKOTOPbIX 3@MHBIX
ycTaHOBOK, OKaMyTCs NM HaAEKHLIMM M YAOGHbIMM 3A6Ch Me-
TannMyeckMe Aocnexu Hawero Bekal

B nocnenHee Bpems S Pacchinaio NMCbMa BeAYLIUM YHeHbIM
W MHIKEHEPaM C BOMPOCAMM: Haj YeMm OHW cobupalotcs paborath
8 Gnukaiiume 10—12 ner, Yero OHM OMMAAIOT OT TeX, KTO 3aHAT
KOHCTPYHMPOBaHMEM HOBbIX Matepuanos? Ecnu o6obuute otsersl,
YO Nepes HaMW OKaXKyTCA 3aABKM, KOTOpble euwie HeAaBHO MOFNK
6bl nogath pa3Be uYTo ChHAHTACTEI

ABMATOpaM M CTPOMTENAM HYMHbI Chnaekl B AECATKM pas
npouYHee CTanW, Ho nerue BaThl —- TOrpa MAcCaMpCKHe camo-
neTbl CMOryT NOKPbLIBATE RECATKM ThicA4 kunomerpos Ges po-
NMONHUTENLHbLIX 3anNpaBokK, 8 MOCThl 683 NPOMEeXYTOUHbLIX onop ne-
pewarHyt JleHy u Enucedt. DHepretwkam HeoGxoaumsl Mertann,
obnanarowuii CBepPXNpOBOAHMOCTEIO NPU HOPMAanbHbIX YCHnOBUSX,
a TaKKe CBepPXMOLULHbIE M3ONAUUOHHLIe MaTepuansi — MOABHMTCA
BO3MOXHOCTb NepeaaBarTh dNeKTpoaHepruio W3 Cubupu, Kk npu-
Mepy, B MypmaHck, no oBbiuHBIM KOMHAaTHeIM nposopam. Ye-
NOBeuecTBo MeuTaeT O Nerkux KOCTIOMax, B KOTOpeiX 6kino Gkl
opMHakoso 6e3onacHO M B KOCMOCE, M BHYTPM SA@PHOrO peak-
TOpa, M B KuUNAWeEM epne BynkaHa. BeposTHo, y 3roro cnucka
HeT A8 M He MmoxeT BbiTh KOHUA, A NOKa MHXeHepam npHxo-
AMTCA NO OAEXKEe NPOTArMBaTh HOMKW: CTPOMTENM He CMeloT
NPOEKTMPOBATL COOPYIK@HWS BLICOTOW B HECKONBKO KUNOMETPOB,
JHepreTHkM NNaHWPYIOT ANS NUHUA nepepay ThICAYM TOHH Me-
vanna — camble Aep3KMe NpoeKThl pa3buBalOTCA O CTanbHylo
KNeTKY Hallero >enesHoro Beka.

Mpuanatees, 3Ty NocnepHiow cTpoky s nuwy ¢ Gonblo, xoTA
mos obnacTe He MmeTtannkl, a cunukartel, Beab BCA HAWA LMBU-
NU3aLMA AEPKMTCS HB MeTannodoHAe B HECKONbKO MMUINMapAoB
TOHH, KOTOPbIH CO3AaH 3a nocneprue nonseka. Mei, yuenble,
MOXOMMW Ha CTpOMTenel, KOTopble BO3BOAAT BLICOTHOE COOpPYMe-
HMe W BAPYF Y3HAIOT, HTO (PyHABMEHT He crocobeH BbiAepMaTh
NPOeKTHON Harpysku. Pasymeercs, (PYHAAMEHT MOMKHO YCWIUTb.
Bonpoc B Apyrom — KaKoW ueHoi?

Han ogHum u3 paioHos CLUA npoHeccs Kkak-to HebriBanoi
cunbl yparaH. MHOrMe AOMa M BCe MOCTHI, KpOMe OAHOro, Bbinu
cHeceHbl. MHXKeHepbl TWATENLHO MCCNeAoBanu ycrossiuee coopy-
xeHne. Qxasanock, 4to ecnu 6bl Bce MoOCThl Ha 3emne CTpou-
NUCb C TAKMMM K@ 3aNacamMM NPOYHOCTH, To BONLWMHCTBO pek
ApMWnOCE Npeojonesath BANABE: HA MOAOBHEIE KOHCTPYKUWM
ywna 6bl nbBWHAs AONA Bcero mertannodoHpa.

CornacHo COBP@MEHHbIM BO33PEHWUAM TBEPAbIA MeTann coCTOUT
M3 HeBonuwux Kpucranaukos., Kawpabi4 Kpuctann — NpPaBuibHO
PACNONOKEHHAR CHCTOMA NONOKUTENLHLIX UOHOB. MeTtani MOXHO
CpaBHUTL ¢ ryBKoi, BHYTPM KOTOPOW, NOROGHO BOAe, ABMMYTCH
INeKTPOHLI, DTa 3NEKTPOHHAs aTtmoccepa, BepHee — IJHepreTu-
YeCKMii ypOBeHb €e 4acTWL, OmpefenseT CBOWCTBA BelLecTsa,
B TOM YMCNe W €ro TeOoPeTHYEeCKYI0 NPOHHOCTh,

Koraa Makc BopH BeiuMcniun npeAenkHble MeXaHM4eckue Ha-
NPSMEHUS AN HEKOTOPLIX MAaTepuanos, 3TO BLI3BANO ' HacTos-

wyk Bypio B MHKeHepHLIX Kpyrax. Heyxenu RpouHOCTL Ke-
nesa, ¢ KOTOPbIM Mbl 3HAKOMbI 5—6 TbicA4YeneTMH, B AECATKM
pa3 MeHbWe pacHeTHOM?! 3HAUMT, HaWKM MALWMHLI U MOCTHI NO
3 (PEKTUBHOCTH MCNONL3OBAHMS MATEPUANoB NOXOXW Ha erwner-
ckue nupamugel fla 310 ke npocro rpobuuubl, rae GecnonesHo
nexar MUNNuappbl TOHH jeneaal

C TakMM noONoO)KeHHMeM TPYRHO, MOUTH HEBO3MOXHO corna-
CHTBCS: MHOTWE@ CKIOHANMCb K TOMY, YTO TeOpeTMK He npas.
U torpa cnoso B3sn rnaeHbii apbutp — akcnepument. Ecnu
6ONLLMKHCTBO MAaTepPHanos, B TOM 4YMCIe M MeTannbl, HMEIOT Kpu-
crannMyeckoe CTpOeHMe, 3HAYMT HYIKHO MccnefoBath CBOMCTBA
OTAENbHLIX KPMCTannos.

.LJapuk, BbITOMEHHBIM W3 KpMCTanna KameHHOM CONM, oxna-
AWMU B KMAKOM Bo3ayxe M ObicTpO nepeHecnu B pacnnasnex-
HbIi cBWHeu. BHewHue cnou wapuka pasorpesanuch, paclmps-
nuch, BHYTPEHHW@ OCTaBaNUCh XONOAHbIMU. Hanpsikexue B xpyn-
KOM CONMM AOCTUrano AEecCSTKOB KMJIOrPAMMOB HAa KBaapaTHbiA
MUANUMETP, W BCe-TAKM KPMUCTaNnuK He paspuiBanci. B uem ge-
no, BeAb AONYCTMMbIE HANPSKEHWS AOMKHLI BbITe BO MHOro
pa3 MeHbwHumH?

Uro i, yueHble yxe AABHO NpPeANONaranM, 4TO paspylieHue
NpU pasphiBe HaYWHAEeTCA NYcTh C elie He3aMETHbIX, HO TPeLUiHH.
3aeck e MOBEPXHOCTb He MWCNbITbIBANA HANPAXKEHWH, TPeLUUHbI
He MOrnM MPOHWUKHYTb BHYTPb Kpucranna. Bor u okasanocs, uto
cons Moxer ObiTh TAKOM e MPOYHOM, KaK CTanb. 3HA4YMT, Teo-
peTMveck1e NPEeANOCLINIKM BepHbl, M peanbHas MPOYHOCTb Mare-
pHanos B pecsTKM pas MeHbwe npepaentHod. OpHako nouemy:
3TO NPOMCXOARNT?

Mcnbitanu Ha paspblB TOHKWE CTEKNAHHBI@ HUTH M TMOAYYUAM.
HEYTO COBEPLUGHHO HEOXMWAaHHOe: NPU AMAMeTpe 22 MHKPOHa
oHM oBnagany npouHoctbio cranu — 20 Kkr/MM%, a HuTb
B 2,5 MukpoHa Bbipepxana HanpsokeHue 520 kr/mm?l Ho okasa-
noces, u 310 He npepen. Hekotopuie obpasubl paspbiBanuch NPH
1200 kr/mm2l OrpomHas npouHoctel W Bce e oHa MeHble
TeOpeTUHecKo.

UYrobbl OB6BACHUTE 3TO NpoTuBOpeuMe, Gbina BbIABMHYTa rWno-
tesa aucnokauwi. Ee cospatenu Mcxoaunum M3 TOro, UTO Kpacu-
BeMluMe CO3AABHMS HEeXKMBOW NPHPOAbI — KPUCTanabl, — YBbI,
He MAeanbHbl, HTO BMECTO aTOMOB B HEKOTOpPbIX Yriax kpucran-
NMYEeCKMX PEeLUeTOK NycToTa, «AbIpKM». MOHBI, Haxoaswuecs
B TennosoMm, konebatensHOM ABMMKEHWM, MHOTZA OCTaBNAIOT CBOE
MeCTO M nepemellalcTcs MO Kpucranny nubo nokupaloT ero
soBce. BakaHTHOe MeCTO 3aHMMaeT APYroW arom — «AbipKa»
kak 6bl nyrewectsyer no kpucranny. M ecnu rpynny coceaHux
aTOMOB NpPeAcCTaBuTL B BuAe Lenu, TO 34eCh WCYe3aeT 3BeHO,
cospaertcs nasenka ans TpewuHsl. OwHa-To 33ponro Ao pas-
BWUTUS TEOPETHHeCKW [AONYCTMMBIX HAaMNpPsKeHWH W paspyliaer
Kpucrann,

3ra runoresza Hennoxo o6bACHSNA MEXaHW3M TaK Ha3bIBaeMOro
macwrabHoro aktopa — MHbIMM CNOBaMK, OTBeTMNA Ha BOMPOC,
No4YeMy TOHKME CTEeKNSHHbIE HWUTM OKA3bIBAIOTCS OTHOCHTENLHO
npoyHee: Yem MeHblie MOBEPXHOCTh, TeM peXe M MCTOUHMKM
paspylweHus — paucnokauuu. OpHako camMu «pbIpku» He ypAa-
Banock o6HAPYXMUTb, AAXKEe NPOCBEUUBAN KPUCTANMbl PEHTIeHOBbI-
MM NyHamMM, KOTAA Ha 3KPaHe BLIPUCOBLIBAIOTCA atomsl. «Her, —
rOBOPHNW NMPOTHBHWKM 3TOH FMMOTe3bl, — Bbl MCMbITalTe MAeanb-
HbIM, 6e3 AMCnOKAUMM, KPUCTann, AOKAaXuTe, YTO NPOYHOCTL ere
PaBHA TEOPeTHUeCKOW, — BOT TOrAa Mkl BAM NoBepum..» U no-
K8 3KcnepumeHTatops!, Byayun He B cusiax NONyuuTh MAaeanbHsie
Kpucrannel mervanna, 6eccunbHO pasBOAWNM pyKamu, B cnop
BMelancs cnyyaid — B HayKy BOWNO NpPO3aluyeckoe Cnoeo
«yChi»,

Beino 3vo B roasl BOMHbLI. DNEKTPOHHLIE YCTAHOBKM, HaxoauB-
WHECA HAa BOOPYIKEHUM AHFNMMCKON aPMMM, TO U AENO BLIXOAUNM

HA NMOPOrE BTOPOro 50-JIETUA




M3 CTPOA: 3aMBLIKaNMCh MeTannMueckMe nOBEPXHOCTH, KOTOpble
HUKaK APYr ppyra He kacanuck. Bpocunuce Ha noucku «Bpeam-
Teneii». MMM OKA3aNMCh.. MeTannMyeckMe BONOCKM, KOTOpble no-
SBMNMCb OTKYRA-TO HA 3aWMTHBIX MOBEPXHOCTAX LUMHKA, ONOBa,
xaamus. Mx Hauucto «cbpunun. OgHako yepes HeKOTOpoe Bpems
3aMBLIKAHMA NOBTOPMIIMCE: BOJNIOCKM BbIPOC/IM BHOBb, M, HTO MH=
TepecHO, Ha TeXx e MecTax, CNnoBHO 3To Buin He MepTBLIH Me-
TansN, a >MMBaA KOXa. YAMBMUTEnbHbie HWMTM nNonanM Ha cTon
akcnepumeHnTaropa. Xeneanei «yc» TonumHoi 1,5 MukpoHa paa-
PLIBANCs nNpM HanpsiKeHWM, NPejCKasaHHOM TUNOTe30H AMCNO-
xaumi, — 1400 kr/MM? uto B 70 pas Bbllie NPOYHOCTH Nerupo-
BaHHOM ctanul 370 M Gbin TOT MAeanbHbIA KPMCTan, KOTOPLIA
uckanu yudeHsie. MMnotesy Bo3Benu B PaHr TEOPWW, HO C npaK-
Tukod — yBell — peno obcrosno noxyxe.

K kakum TOnbKO yxuuwpeHusm He npuberanu texwonoru: me-
TANIMHYECKHE «YChl» OCAXKAANM NPU KOHAEHCALMH NepechileHHOro
napa, MX nonyuyanW, BOCCTAHaB/NMBas BOAOPOAOM FanougHsle cO-
M. 5l M MOM Konneru mcnapsanu okuce Gepunnus B cpepe apro-
Ha npu Temnepatype Bbiiwe 1500° C. Ho gnuHa «ycos» He npesbi-
Wwana HeCKONbKUX MHUANMMETPOB. [ONLITKM CBAPHTL MM CKNEMTH
MX B TKaHb He YAaBanucCb, nonyyanack kak Oul uens ¢ kpyn-
HbIMWM 3BEHbAMM.

B Hayke HeT mecTa 3MOUMSAM, HO, HYecTHoe cnoBo, 6uino obua-
HO! MOHATMA «MAeaNbHAs MHMAKOCTbR WMAM «MAeANbHLIA rasms TaK
M ocTaloTcA abCTPAaKTHON KOHCTPyKUMeN. MpeansHoiii e KpM-
CTann yARanoce peansHO MOAYYMTb, HO TONMBKO ANS TOro, 4TO6bLI
NOATBEPAMTL TEOPMIO M CKa3aTh: B TeXHWKe, 0COBEHHO B cTpou-
TenbCcTBe, OH MOKA elle He HAlWeNn NPUMEHeHUS.

OpHako u Teopus npuHecna ceou nnogsl. Okaszanocs, uTO
MHHMMAnNLHasA MPOYHOCTL MeTanna CoOOTBETCTBYeT KPWTUUECKOM
NNOTHOCTM AMCNOKAaUMH, Korga Mx uyucno npumepHo 107—108 wa
KBappaTHbii caHTumeTp. Korga ke 3tux gedextoB craHoBMTCS
6onble, OHM B3aMMOAENCTBYIOT € MMKPOTPELIMHKAMM, M MaTe-
PHan HauWMHaeT HaMOMMHATL KOMbYYry — MNPOYHOCTL ero pacrer.
Pasymeercs, gonyckaembie HAaNPsKEHMS MHOIO MeHblUe, Yem
B MAEaNbHOM, MOHOKPUCTANNMUECKOM MeTanne, HO BCe e 370
nNyTe K €ro YNyyleHMIO, FNasHOe Hanpas/ieHMe B NOMCKAX Me-
Tannosexos.

YBenuueHue uucna AMCNOKALMIA MOXMHO MONYuMTL 3a cueT ne-
TMPOBAHMS, Npokarta W Haknena. MeTogsl 3TH He HoBble, O Tep-
Moo6paboTke jenesa MOMHO NpouyecTh pawe B «Mnuage» wnu
aKanesane». A Haw GBypHbili Bex TpebyeT KayecTBEHHO HOBbIX
maTepuanoB, KOTopble BPAA NM MOXKHO NOAY4MTH MO CTapoM
TeXHONOTMM.

HasuiBas Haw Bek wkenesHeiM», Mbl fenaem 3HauuTeNbHble
AonyweHus. Crant NOKAa UTO rNaBHBIA KOHCTPYKLUMOHHBIN MaTe-
puan. Boobuwie ke coBpemeHHas TeXHMKa AEPMMTCA He Ha Of-
HOM, @ Ha TpeX W«KMTax» — MeTannbl, NNACTMACChl W CHNMKATHI.
Kaaeiii M3 Hux umeer csolo oBnacte npumenenus. Kakod w3
«KWTOB» CTaHeT rnaBHLIM, OCHOBHbIM B XXI| Beke? [fymaio, uro
NNAacTMacchl, KOTOpbie ferko pa3spylialoTCi NPWU HarpeBaHuu M
MMEIOT HW3KYIO MPOYHOCTL, BPAA NiM GyAyT npeTeHAeHTamMu Ha
3Ty ponb. Cnop pasBepHeTcs MeXAy CHMAMKATAMH — CTEKIIOM,
KEPAMWKOH M LEMEHTOM — W MeTannaMm M3 «CeMeicTBa esne-
3a». Mexay npouum, cnop 3TOT ANMTCA yKe HeCKONbKO necs-
TUNETHHA...

..30-e ropgwl. lMepsbie ToHHenu MockoBckoro MeTpo cobupa-
IOTCA M3 YyryHHbIX TIo6WHroB. Ho nopjsemHbie KOpMAOPLI HeBbI-
rOAHO 3aKOBbLIBATL B MeTannnueckyio Tpyby, W TOrga Mbl, Cuau-
KaTuMKM, CO3[3eM PAaCWMPSIOWMACA UeMeHT. beToHHble nnoTH-
Hbl BbIDACTAlOT HA NyTH MNeCKa-nnbiByHa. A BCKOpPe M CaMM TIO-
6MHIM HauMHaloT penatb M3 Mene3obeToHa, LEMEeHT YBepPeHHO
BbITECHAET MeTan..

faxe ApeBHAs Kepamuka HauuHaer cnoputs co crtansiol MMo-
WANyH, OCTaNOCL NWIWb HA3BAHWE, XaPaKTEPM3YIOWee NNacTHu-
HOCTb FAMHBI: «Kepa» Mo-rpevecku «Bock». Ho cospemeHHas ke-
PaMuKa — 3TO He TNIMHA, & CBEepPXUYMCTbie OFHeyNnoOpHble OKMCIbI,
KOTOPLIM He CTPAallHbl CaMble «aAcKMe» ycnoBus. MoxHO oBnuTe
KUMATKOM CTaKaH M3 KBapua, BbiHYB ero M3 NeAsHON BOALl, —
COCyA He pacTpecKkaeTtcsi, TaK Kak KO3(DULMEHT PaclMpeHHus
keapua 8 10—~20 pas meHbwe, uem y crexna. ToHuailiee keap-
uesoe BONOKHO, nonyveHHoe Bo BHUM crexknonnactukos u crek-
NOBONOKHA, NPEeBOCXOAHO uyBcTBYeT cebst, BbICTynas B «ROMK-
HOCTU» OBMYpPOBKM B KanMNbHBIX M NNABMNLHBIX MEYaX, XOPOLWO
3apexomenpoBanu cebs M ksapuesbie ob6beKkTHBLI (poTOKaMep.

Ksapuesoe crekno nepewuBaer ceiliyac csoe BTOpoe poMae-
H1e. [leno B TOM, 4TO. OHO pAasMAryaeTcs NpM JHOBONALHO Bbl-
COKOW Temnepatype M W3 Hero He ypRaBanocs HOPMOBATL MAW
OTNMBATL M3AenHs, kak M3 obbiuHOro crekna. Pewnnyu npumenuts
MeToabl Kepamuueckod o6paboTkM — M3MenbuuTb, CNpPeccoBaTh
u 3aTem obmmurath, M BOT noOnyumnuce YCTOHUMBBIE K PE3KUM
TemnepatypHeim KoneBaHusM Martepuansl. A Begb NO COCTaBy
KBApUeBOe CTeKNO aHAaNOrMYHO OBLIYHOMY FOPHOMY Xpycranio.

Ha nepearem kpae TexHuuyeckoro nporpecca He TORbKO cOpeB-
HOBaHMe, HO M copapyxkecTBo MaTtepuanos. Tak, ypaercs ynpo-
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UMTL KEPAMUKY, apMMPYs ee CBepPXNPOUYHLIMM MeTAaNNMYECKMMHM
HuTEKPHCTannamu. BxoasT B M3HL HeoBbiuHble cnnassl, B KO-
TOPBIX KEPAMMYECKMH HaNONHMTeNs TOPMO3MT ABMMEHWE AMCNO-
Kauui, — kepmetbl. OHM npouHee meTanna NpPU BLICOKOH TeM-
nepatype, MeHswe 60ATCS KOPPO3MM M B TO e BpeMs no
CPaBHeHMIO ¢ KepamMKOX obnapaloT nyywep YA3PHOHK Bs3-
KoCTbio. M3 KepmeToB genalor nonartku TYP6buH B peakTHBHBIX
ABuratensx. Tak BO3HMKAeT coApyKecTBO: mertann ycTynaer nep-
BO€ MeCTO HOBOW Kepammke.

B Hauane 3toro Beka pogunack crpaHHas HayKa —— XMMMS
ywepbHsix kpucrannos. Lo aroro CuMTanochL, YTo B TBEpPAOH ha-
3@ BellecTea He BCTYNalOT B peakuMW Apyr ¢ apyrom. MM pawe

NPUKNennu ApnbiKk — “HHEepPTHbIe», A BeAb KuBas M HemmBasn '

NPMPOAa eAuHbI: BCe BOKPYr Hac COCTOMT M3 aTOMOB W pa3Bu-
BAETCA MO eCTeCTBEHHLIM 3aKOHaM. 3Ty TPUBHANLHYIO MbICHb
CTOMT MOBTOPHTL, 4TOBEl 3a pasnuuMem BelwecTea M cyuiectBa He
NoTepATs 4erc-To rNasHoro.

M3 atomoB cTpouTcs ocHoBa HeXMBON npupoasl — KpUcTann
(toneko Heckonsbko Bewects Hmelor HeKpucrannuueckoe crpoe-
HME) M (PYHAAMEHT MMIHWM — KneTka. 34eCb HAUMHAeTCs KayecT-
BEHHO HOBLI 3Tan B npeBpaweHWu Bewectea. Ho nocmorpure,
CKOMb NO-PA3HOMY MOAXOAMM Mbl K HMBOMY M HEXMBOMY.

Mo uBeM, OKpyKeHHbIe MAErHUTHBIMM, 3/I@KTPHUYECKMMHU ¢
APYTMMH CHNOBLIMM nONsAmM. Buonor obwbscHMT Bam, kak OHM
BIMSAIOT M H3 BCXOXECTb CEMSH, M Ha ABWIKEHME® HACEKOMBIX, M
Ha noBefileHMe BLICLUMX KWBOTHbIX. A cTpouTens, 3TOT npeacTa-
BuTenb, OuiTe MoMeT, camoM apeBHes npocdeccun? OH cosep-
WIEHHO He 3HAeT, KaK CKA3bIBAGTCS MAarHMTHOE NONe Ha peaKuusx
B TBepAbIX CTPOMTeNbHbIX Mavepwanax. HemaBHo Mbl nocrasunu
nepBble 3KCMepPWMEHThI: OKasbiBaertcs, npu B800°C marwur ycu-
nuBaetr obpasoBaHMe LIGHTPOB KPUCTANAM3ALMM HeKOTOpPbIX Be-
wecrts. BbiTb MOXeT, 34eCb HAuano yNPaBREHHS CaMbIMM MH-
TUMHBIMM NPOLECCAMH (POPMHMPOBAHMA MaTepManos.

BarnsHute Ha Hawy apxuteKTypy: nout Bcs oHa noapaxadue
BHEWHUM (HOPMAaM, KOTOPLIE OKPYMKanu euie APEeBHEro 4enose-
ka. KonouHel, noanupaiowme novonok, NOXoxu Ha creonsi ge-
PeBLEB, «NOAAEPHKMBAIOWMEN KPOHBI, 8PKM HAaNMOMMHAIOT Neliep-
Hble CBOALI, & OKHa — BXOAbl B newepsl. Bce 3to nocrpoeqo
M3 pasMentueHHLIX MEepPTBLIX KPHUCTannoB. A BeAb KaK KpacuBbt
M CTanaKTUTLl M CTaNarmMuThl, rae KPMCTann passuBaetcs M pacrer
cBo6oaHO M hopma BenukonenHo COOTBETCTBYET COAEPIKAHMIO.

Pasmbiunas o Gygywem crpourensHom T@XHMKM, A YHOWYCh
B rOpoA cBoei Meutbl. OH CTOMT Y caMoro Mops, HO OT ceBep-
HbiIX BETPOB €ro 3alUMLLAIOT MCKYCCTBEHHbIE rOpbl — OrpOMHbIe
KPUCTannel, B3paujeHHble C NOMOLWLLKD MATHMTHBIX noned. Mar-
HUTbl — 370 PYKM CTPOMTeNs, C WX MOMOULbIO OH ynpaBnser

AEATENILHOCTLIO MUPHAAOB MMKPOCKONWYECKMX Cyulecrs, KOTOpPLIE,

nopobHo Kopannam, BO3BOAAT CTeHn! AOMOB. Cunosule nons
POpMHPYIOT M3 KpMCTannos 6aliHM W MOCTbI HeoBeIyHOH npou-
HOCTH. A B rny6uHe MOps TPYASTCA Nbe3OKPMCTAN/bI: MCNbITBIBAS
BLICOKME JAaBNEHWs, OHKM BLIPabaTblBAOT ANS ropoAa 3neKTpo-
3Hepruio.
dmBnemoi 3TOro roposa s 6bl caenan ABa XUMHUECKMX CHM-
sona: «C» u «Sin — 3HaK coApyKecTBa KMBOrG M HEKWBOTO,
ABYX YAMBUTENLHENLIMX CO3AAHMM NPUPOABI — KNETKM M KPH-
cranna.
3anmcan Haw cney. kopp. A. XAPbKOBCKMM

HeT HMuYero npaKTHYHeH cmenoi TeopuH. MHoOrue ropbi
po6GuBanack nNpU3HaAHHUA «6e3yMHas» T[HNOTe3a AHWCNOKa-
uui. YyeHble, BbIABHHYBLWIHE ee, YTBEpPMAANHU: KpHCTannH-
YyecHas CTPYKTypa MaTepHanoB pAaneHa OT COBepPLUEHCTBA;
noaToMy, Hanpumep, peanbHaA NPOYHOCTb MeETannoB B pe-
CATKU pa3 MeHblue TeopeTH4ecHoM. Ho rpe e TaHoM me-
Tann, NPoYHOCTh KOTOPOro COOTBETCTBYET TEOopeTHHYeCKoW?
A ecnH ero He cyuw(ecTsyeT, TO TaK NH Y} npasa runoresa
ANCNOKaAUHNT

HepasHo y4eHbiM YAAanoCb BLIPACTHTL TaK Ha3bisaemble
«yCbl®» — MOHOKpHCTannbl, o6napalouiMe TOH CaMoH cBepx-
NPOYHOCTLIO, HOTOPYIO MpeAcHasbiBana «Ge3yMHaa» rHnore-
3a, BO3BeleHHas HblHe B PaHI TEOpPHH.

A yuyeHble ywe ywnd Bnepea. MpupoaHbie MOHOKpPHCTan-
Nbl NPOYHbI, HO Noyemy G6bi He BMeELWATLCA B cam npoyecc
HPUCTANNH3aUUH C NOMOLUBIO MAarHHTHbLIX nonei? B arom
HOBOM CMenoM NOHCHe nonyuveHbl nepeble GnaronpuaTHbie
pesynbtatol. He 3fiecb nu gopora K CHMHTe3y 4yfo-marepua-
nos — mocT B «lFony6o#t Fopop»?
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