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BO3BPALLEHME K 3BE3[AM

B 1988 roay B «TM» nyb6nnkoBanca pomat amepuKaHckoro caHracta
3pmonpa FamMunbToHA « 3BE3AHbLIE KOPOTHY. Ha npoTsyKeHHH HeCKONbKUX
MecsILLeB Bbl CNEAMN 3a YBNEKaTeNbHbIMK NPUKNIOUEHUIMHU I>xona Fop-
poHa, nepexecwerocs Ha 200 ThicAueneTun B Gyayuiee.

HE YNYCTUTE CBOW LUAHC! r

B 1991 roay Haw >kypHan 6yaer ny6nuKoBaTh eule OAMH poMmaH o4-

monpaa FamnnbToHa, «Bo3BpalieHue K 38e3aam», rae [EHCTBYIOT Te ke -

FepoM, 4YTo U B «3Be3aHblX Koponsaxn.

HOBBLIE YAMUBUTEJIbHBIE MPUKNIOYEHMA [XKOHA TrorPpo- .

HA M MPUHLUECCHI NIMAHHbI! @ ®NOT MATEJIJTAHOBbIX OBRA-
KOB MbITAETCS NMOPABOTHUTDL TANTAKTMKY! @ LLUOPP KAH YMEP!
HET — LLIOPP KAH YXMB! @

CMELLMTE! MOAMMUCATLCA HA «TM». YypHan B npoaaxy noHTH
He mocrynaer.

UCKYCCTBO
B BEK
HAYKMU

Ha poTOCHHMKAXx — He-
KoTopble pabortbl Ben-MuHr Lias.




MHUKEJAHJ)KEJNO,
PECTABPATOPbI U KOMIIbIOTEP

IMponomxaerTca yxe NOYTH AECATHJETHHI
TPYA CPYyNMbl HTaAbSAHCKHX peCTaBpPaToOPOB,
pacyMIlAOUHX H BOCCTAHABJWBAIOLUIMX 3HA-
MeHuThe ¢pecku Muxesanaxeno B Cuk-
CTHHCKOH Kkanensje Batuxkana. B sTolt Kkpo-
NOTNHBOH, TOHKOH pafoTe NpHMeHsETCA H3y-
4eHHass 10 MeJb4aHiinX noAapo6HocTel cTa-
pMHHAS TEeXHHKA DOCMHCH MO ChIPOfi WITYKa-
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TypKe — Ta camasi, KOTOpO# MoJ/ib3oBaJjcCs
BenHKuit Mactep Bospoxaenus 480 siet Hasan.
Ho ecnu MuKenaHIKeno HH B KakKoH Apyroi
TeXHHKe He HYXJ1aJ/Csl, COBPEMEHHbIM MacTe-
pam He yaajocb OGOHTHCb 6€3 TEXHHKH
XX Beka, H MNpexjae BCEro Be3AeCYLLEro
KoMMbloTepa...

Hacuumke caesa— Maypuuuo Poc-
cu pectaBpupyeT ¢ppecky «CoTBOpeHHe yesio-
BeKa», MOBTOPAA BCIO MOC/JEAOBATENbHOCTh
TPaAHLHOHHLIX MPHEMOB CTEHHOH MHBOMHCH.

YeTbipe OCHOBHbIX 3Tana 3Tod paboTkl MNo-
KasaHbl Ha Bpe3Ke B NMPaBOM HHXKHEM yray
KOMIO3HLHH.

Ha cyxywo wepoxoBaryio nosepxHocTh Ha-
HOCHTCSI TOHKHH CJIOH LITYKaTYPKH, KOTOPbIH
Tpebyercs TwaTeNlbHO pas3raaiuTb. KoH-
TYp H306paKeHHsi NepeBOAUTCS C MJOTHOMH
Gymaru. s 3TOro M0 JMHHAM pHUCyHKa
NPOKa/iblBAIOTCA YacThle OTBEPCTHS, Gymara
HakJajabiBaeTcsi Ha 6yayuLyio ¢ pecky, 1 yepes
OTBEPCTHA B LUTYKAaTypPKy BTHPAeTcs ApeBec-

HBE  yronb. Ha nRoBepxHocTH ocraioTcs
NYHKTHpHbIe KoHType!. Tenepb, He tepss
BPEMeHH, Ha BJaXHblK CJOA WITYKAaTYPKH
Haj0 HaHeCTH KpacKy.

Ha cuumke cnpaBa BBepxy—
dparMeHT pocnHcH Ha Ttemy «Hckywerue
Anama u EBH» KOTOPYIO BOCCTaHaBJMBAEeT
@$ununno IleTpHHbAKK ¢ NpPHBJIEUEHHEM BCex
BO3MOZKHOCTEH COBpeMeHHOH TEXHHKH.

JleranbHasi ¢poTOrpaMMeTpuueckas cheMKa
MO3BOJIHJIA BBIAIBHTh Mesbyafiiie 0COGeH-
HOCTH peiibepa pecTaBpHpyeMOi NOBEPXHOCTH
H €e HHXHHX cnoeB. [lonyuenuble naHHBIE
HaHeceHbl Ha KOMNbIOTEPHYIO KapTy, Fie B
YCJOBHBIX LBETax MpeACTaBJeHa MOJHAS HH-
dopManHusi 0 COCTOSIHHHM IITYKAaTYpKH M Kpa-
COYHOTO CJIOS.

Ha kapTy NoCTOSIHHO 3amHCHLIBAIOTCS H BCe

M3MeHeHHs!, BHOCHMble pecTaBpaTopaMu (4 B a
HHXHHX CHHMKa cnpaBba). 3eleHbe
JIMHHMH, HalpUMep, OKOHTYPHBAIOT CJOH GoJsiee
PHIXJIOH IITYKaTypKH, KpacHbie 0603HauyaioT
CKpBITHie TpeLlHHbl B HeH, XeJTble mnome-

peyHble YepTOUKH — CKpenasiouiHe CKoGbl
(Takxe HeBuaMMble) H T. n. [as cocrasJe-
HHSI KOMNbIOTEPHOA MPOrpaMMbl H KapThl Ha
ee OCHOBE NMOHAJOGHIICS LeNblH TOA.




Penoprax no saweii npocobe

Usmeputenb pacnapga

— Kakosa norpe6HocTb B pamHo-
merpax aias Benopyccuu?

— COTHH ThICSU LITYK.

— A CcKOMBKO BBl TOTOBb Npej-
JIOXKHTb?

— B atoM rony okoiso nBeHaguaT
THICSY.

TosopsT, cmpoc poxpaer mpex-
qoxenne. Ho Tyt cayuaiét ocoGwiii:
CIpOC pPOXKAEH CcTpaiHOH Genoi
Yepuo6buisi. M notoMy ymoJsieTso-
PHTb €ro — JOJII Hallero o6uiecTsa.
OnnaunBaercsi XKe OH C OrPOMHBIM
ono3aaHueM. [louemy? C sTHM Bo-
npocoM mpuuen s B I10.

[Ipumera ceropHsilIHEro QHs: oOr-
pomHOe Tabjo Ha ¢acane riaBHOro
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MHPOBHY MHUKyJIHY.

— A wmorau 6b 6oJiblue?

— K coxaJienuio, He Bce 3aBHCHT
OT Hac...

Tak orBeuasm MHe 3amecTHTeNb
reHepaJjibHOro aupekTopa MuHCKOro
I1O umenu Jlennna Hukonait Baanu-

B

Bpuzadup pezyruposuuxos Pobepr Kasu-
muposuu l'any. 30ece npouszsodar Haradky
U KOHTPOAb PAduUOMeTPos-303Uumerpos.

KOpIyca, BhHIXOAALIEro Ha LEeHTpaJb-
Hbli mpocnekT MuHCKa, NMOKa3biBaeT
He TOJIbKO BpeMsl, TeMnepaTypy BO3-
ZIyxa, HO H ypoBeHb paauauuu. Eue
ofHa — 51 6e3 0cO6bIX TPYAHOCTEM
TIOCETHJI 3aBOJ, KOTOpPHIH [0 HEmaB-

Pynoabd BAJIAHIA HUH,
Haul cney. Kopp.
®oro Esrennss KOKTbILLA

HEero BpeMeHH OblI CBepX3aKpbIThIM
«IIOYTOBLIM SIIUKOM». MHOrHe rombi
CpenM mpoyed MPOAYKUHH OH MPOH3-
BOJHUT [O3HMETphl [Jisi arponpoma,
OGOpPOHHOTO  BEJOMCTBA, ATOMHBIX
craHUMA. B mupoko# nponaxe oHw,
€CTeCTBEHHO, He MosiBsinCh. K uemy
6bL10 3HAaTh COBETCKOMY I'DaXKIAHHHY
YPOBEHb paaHallHd B MECTHOCTH,
rae oH xuBer? Mau Hackosbko pa-
JHOaKTHBHA IHILA, KOTOPYIO OH €CT?
AT0 6bLIO NPEeporaTHBON BhIIIECTOS-
1WKMX opraHu3auuid. YepHoOblIbCcKas
Katactpoda nmopopBasa K HHM LOBe-
pue.

KoHleHTpauusi pagHOaKTHBHBIX
37IEMEHTOB B DAaCTEHHAX, BBIPOCLIHX
Ha 3apa{eHHOH NouBe, yIeCsATepsieT-
ci. A B Msce H MOJIOKE KOpPOB,
MHUTAIOIIHUXCA STHMH paCTEeHHSMH,
BO3pacTaeT NPUMEPHO ellle BO CTOJIb-
Ko ke pa3. Tak uiu uHaue, Boja,
Tbl1b, MHIEBbIE MTPOAYKTHI MOTYT pas-
HOCHTb pajHalHIo.

HenuiiHe HanoMHHTb M O MpOSiB-
JSIOIEeMC HHOrAa y Hac HH3KOM
YPOBHE  3KOJIOTHYECKOTO BOCIHTa-
HusA. Tak Ha3biBaeMble HECYHBI MOPOH
NpUXBaTHIBAIOT B CBOH KapMmaH
mecta paboThl JeTajH H MaTepHaJbl,
YPOBEHb pajHalHH KOTOPBIX MOXKET
npeBbILIaTh BCE JOMYCTHMbIE Npene-
Jbl. B 01HOM H3 MOCKOBCKHX [IBOpH-
KOB OOHapy>XHJH B 3eMJie HCTOUHHK
H3JlyueHHs1 YOUHCTBEHHOH HHTEHCHB-
HocTH —22 p/u. Heuro mnopo6uoe
Ha6JI0faN0oCch B OJHOM H3 MapKOB
Jlenunrpana, B ckBepHke MuHCKA...

Bor u mnoayuaercsi — 3Hasi o6LIMH

(hOoH pangMauUKH B rOPOJE HJIH paHoHe,
€llle HeJb3sl CYAMTb O paJHallHOHHOH
6e30nmacHOCTH.

ITonATHO, 4TO BCe 3TH NpPOGJEMBI
0C06€HHO 060CTPEHbl HAa TEPPUTOPHH
Benopyccun, Ykpaunst u PCOCP,
NpUJIEralomnX K 30He YepHOOLLIS.
31ech MHJITHOHBI XKHTEJEH HY K AaI0T-
Csl B PaJHOMETPax-A03HMETPaXx.

Koe-uro, 6e3yc/ioBHO, cae/naHo.
Ecte B MuHCKe, Hanpumep, paioH-
Hble NYHKTbl DaAHALHOHHOTO KOH-
Tposisi, Bo3Je LleHTpanbHOro pelHKa
MOXHO 6ecnJaTHO NpPOBEPHTH
npoaykthl. OfHaKo mNOHNOGHBIE Me-
pbl — Kamsis B Mope. Heo6xonnumo
HaJlaIuTh BLIMYCK paJHOMETPOB, pac-
CUHTaAHHBIX HA LIHPOKOE HCHO/Nb30Ba-
HHE B ObITy: HeOOJIbIIHX, HOCTATOY-
HO TOYHBIX, YAOGHBIX W Ha[EXHbIX
B pabore.

~

Yro MewaeT BBIMONHHTD TaKYIO 3a-
nauy? B T1O umenu Jlenuna omnepa-
THBHO OTKJIHKHYJHCb Ha YepHOObLIb-
CKyI0O KaTacTpody, Co3iaB YyXKe B
uione 1986 rona nepeaBHaKHbIE pa-
JAMOMETPHUECKHe J1a60paTOpHH st
30Hbl 6eACTBHS. A BOT C GLITOBBIMH
npu6opamun — kapTHHa 6e3pajocT-
Hasl.

[TepBoe BmeuatseHHe oT mocelle-
HHsl L€XOB, re H3roTaB/JHBAIOT HH-
JNHMBHAYyaJbHble  J03HMETPhI-pagHO-
merpel PKCB-104, mpsiMo ckaxem,
He o6HazexuBaer. Ha cGopke 3a
JJIMHHBIM CTOJIOM TPYASITCA BCEro
IBa jnecsiTka uesoBeK. OG6GCTaHOBKa
HecneulHasi, HeT U HaMeKa Ha cTaxa-
HOBCKYIO 60pb0Yy 3a NnepeBhLINOJHEHHE
niaHa. Yto 3T0: H3iepXKKa KOMaH-
HO-aJIMHHHUCTPaTHBHOH cuctembl? Ha
MOH BOMpOC Haya/JbHHK Liexa Baie-
puit ApkaabeBny CyLiaHcKHii HeBece-
JIO YCMEeXHYJICS:

— B ToM-TO Gena, uto He paGo-
TaeT HHKaKass KOMAaHIHO-aJMHHH-
cTpaTHBHas cicteMa. Ecain Gbl umeThb
HaJeXKHbIA MJIaH H BO3MOXHOCTb Ie-
PEBBINOJHSATD €TO0...

— Heyxenn cBo6ogHAasi MHHLHA-
THBA XyXe?

— Moxer, 1 He xyxe. TosbKO e¥
onepeTbCcsl HE Ha UTO...

— B uem xe Bce-traku neno? Bep-

Hee, uTo eMy Mewaer? Bexb peub
HJIET He O KaKOM-TO 3aMbICJOBAaTOM
annapare, uy/Jie TeXHHKH, a O IPOCTOM
6biTOBOM npHGOpeE.

OkasblBaercsi, B TOM-TO H Oeja,
YTO yHHKaJbHble TEXHHUECKHE HOB-
IIeCTBA THMA KOCMHYECKHX anmapa-
TOB HIH Koubcko#i cBepxriy6oKoi
CKBaXXHHHl HaM elle Xyno-GeaHo 1o
miedy. 3aecb Mbl JE€MOHCTPHpYeM
MHDY CHJIy HayYHOH MBICJIH, HHXKEHEp-
HYI0O H306perareslbHOCTb, XOpPOLIYIO
OpraHu3auuio pa6or. A paauomerpsi
BCEro-HaBCcero — Tenepb TOBaphl Ha-
poaxoro norpe6aenus! C HUMH Xe Y
Hac — JIeJIo SICHOe...

Kpome Toro, passiaguiuch npex-
HHE CBSI3H NPEeNNpUATHH, HOBbIE He
OKpemnJH. B 06111eM-TO 3TO eCTeCTBeH-
HO BO BpeMsl MYYHTEJNbHOH mepe-
CTPOHKH NPOP2KaBeNoH CTapoil CHCTe-
Mbl. 3Jecb M NOCTaHOBJIEHHE Ipa-
BHTE/JbCTBA O MAacCOBOM IPOH3BOJ-
CTBE J03HMeTpOB 3alyKcyer.

TyT crankuBaloTCsl HHTEpecHl pas-
JIHUHBIX TNPEANPHUATHH, yupexKAeHHH,
cnennansucros. He BeicaymiaB Bcex
3aMHTEPECOBAHHBIX JIHI, BPSL JH
MOXKHO JOKONMaTbCs A0 MCTHHBL. B
JNaHHOM CJjlydae MPHILIOCh Gbl OTIpa-
BHTbCSi B IyTEIIECTBHE MO BCEMY
Coserckomy Coio3y: no6niBath B Xa-
6aposcke, HoBocuGupcke, CapaTtose,

Capancke, Mockse... FimenHo ¢ 3Tu-
MH TOYKAMH Ha KapTe CBsS3aHO IIO-
CTym/eHHe B MHHCK HEXHTDbIX Bpojie
6bl nerased mpocroro npuGopa. Ilo-
npoby#H 3atpe6yil B 06CTaHOBKE, KO-
ria AHPEKTHBbl yxe He paboTalor,
a py6Jib elle He paGoTaeT, CUETUHKH
lefirepa y MOCKBHUEH HJIH XKHIKO-
KDHCTaJlJIHYecKHe 3KpaHbl y capa-
TOBLEB!

Tak yx mnosyuyu/joch, uTo paauo-
merp PKCB-104 okasajcsi 4yTKem
HHIKKaTOPOM ONAaCHHIX [1POLECCOB,
NPOUCXOASAIIUX B HalleM OGIIECTBe.
U oH (HKCHDYeT BBICOKYIO HHTEHCHB-
HOCTb pacnaja.

Hepenko pasnaiorcst ynpeku B an-
pec HalUWX YYeHbIX, HHXXEHEpOB,
NPOH3BOJCTBEHHHKOB: KaK XKe 3TO
OHH JOMYyCTHJH TaKoe Ge3HaaexHOoe

OTCTaBaHHe GoraTeMLIero no NpHpox-

HbIM H HHTEJJIeKTyaJbHbIM pecypcam
roCyaapcTBa OT MepeloBbiIX CTpPaH?
Ho xorpa crainkuBaewibcsi ¢ KOH-
KPETHbIMH MPOH3BOJCTBEHHBIMH BO-
NpPOCAMH, TOJbKO YAMBJISIEIIbCS, KaK
JIOAH BOOGIIE YXHTPSIIOTCS 4YTO-TO
NPOM3BOAUTb, NOGUBATHCS KaKHX-TO
pe3yJ/bTaToB, NMpeojoJieBasi Hesenel-
IIHEe HCKYCCTBEHHbIe Mperpajbi, He
creLiaiiye, KCTaTH, PyXHYTb Ha LIec-
TOM roay nepectpoiiku! M, rosops
yXK€ He TOJBKO O J03HMeTpe, BAPYr
BHHLIb, YTO B 3KOHOMHYECKH .60Jb-
HOM TOCYJapCTBe TrOCyZapCTBEHHbIM
NpPeANPUATHSM HEBBITOJHO [I€/1aTh TO,
B 4eM Hyxpalorcs joad. Ho k uectu
MHHYaH — OHH TOTOBHI MOJHSITH BbI-
nyck PKCB-104 no 100 Thic. B rog
u 6oJiee, 10 MpHEMJIEMbIM /sl Hace-
JeHus neHaM. Tosbko 6bl ynasoch
HaWTH OOGIMHA $3BIK C MOCTaBIH-
KaMH.

[IpaBna, B nocjenHee BpeMsi Mo-
SIBWIHCb B MNpojaxe GLITOBbIE J10-
3MMETDbI, H3TOTOBJIEHHbIE B KOOMEpa-
tuBax. Hampumep, ramma-Gera-pa-
nuomerp «CocHa» u3 roposa Bopu-
coBa. CBOGOAHbIE MpEANPHHUMATENH
BBIITYCKaIOT 0Ka NPHOGOPOB HEMHOTO,
XOTsi GOPHCOBIIbI H MJAHHPYIOT BHIATH
Ha 30 Teic. B roa. [ToHsiTHO, Tako#
THpax npob6yembl He pewut. CTaBKy
Ha KOONEepaTHBHI He CJENYeT AesiaTh
u 1o apyrod npuunHe. He 3aGynem:
npu6op npeaHa3HauyeH AJsi OUEHb OT-
BETCTBEHHbIX H3MepeHud. OH 10.-
KeH paboraTh JOCTATOYHO TOYHO H
HazlexHo. Moryr JiM 3To rapaHTHpo-
BaTh HeGOJblIHE KOOIepaTHBHbIE
npeanpuaTus? B npuHuKHne — moryr,
a Ha Jese, KOrja MOKymaTe/lb XBa-
Taer BCe MOAPSA, OHH BPSI/ JIM N03a-
6oTATCA 0 «Mesioyax». Kak nokasanu
KOHTPOJIbHbIE HCIIBITAHHS, MIOTPEIIHO-
CTH TMOAABJSAILIEr0 GOJIBIIHHCTBA

BbIYCKAEMbIX HbiHEe GBITOBLIX pafHO-
METPOB-I103HMETPOB  HCUHCJSIOTCS
NECATKAMH HJIH JaXe COTHSIMH Mpo-
LIEHTOB.

TyT-T0O H BBISIBJASIOTCS JOCTOHH-
CTBa KPYNHOro mnpeanpusitus. Bo-
NEPBbIX, OHO CNOCOGHO HaJaguTh
MacCoBbIH BHIMYCK NPOAYKUHH. Bo-
BTOPBIX, C HEro Jerye CIPOCHTb 3a
HH3KO€ KauecTBO H3JejaHH. B-Tperb-
HX, OHO HMeeT BO3MOXKHOCTb CO3/aTh
IIMPOKYIO CeTb IYHKTOB KOHTpOJIsI
H TapUpPOBKH (YTOYHEHHS] TpafyH-
POBKH LIKaJibl) NPHGOPOB, a 3Ty ore-
pauHuio 1yl pagHOMETPOB Hajgo Mpo-
JeJIbIBATb Yepe3 OIpejesieHHble CPo-
kd. 1O umenn JleHwHa roroBo BbI-
MOJIHUTb TakHe Tpe6oBaHHsA. EMy 6bl,

KaK TFOBOPHTCS, H KapThl... TO GHIIb
JeTajd B PYKH...
OnacHOCTb OT HeKaueCTBEHHBIX

NpHGOPOB, €C/IH OHH 3aHHXKAIOT pe-
ajibHble MOKa3aTesH, BCEM MOHATHA.
Ho, ecan ycTpoiicTBa BpyT B ApYyrylo
CTOPOHY, OHH TOX€ BpexHbl, HaHOCS
JIIO[SIM  NCHXOJIOTHYECKHH  yuiep6.
Cpenu HaceJ/ileHHs pacCpOCTPaHsETCS
panuodobusi, HepBHOE HaNpsKEHHE,
Bbi3BaHHOE GOSI3HBIO JIyueBOK GoJes-
HH. W pasBesiTb H3JHLIHME CTpaxH
MOTYT JIHIIb NPHGOPBI, KOTOPHIM [0-
Bepsiellb.

TakoBbl MapafoKChl TEXHHYECKOH
UMBHJM3aLHH — TEXHHKA H KaJIeuuT,
u Jedut. M Bce ke aymaio, urto
NIEPBOE 3aKJIIOYaeTcs B HALIHX COG-
CTBEHHbIX HEJOCTaTKaXx H MOpOKax,
HaMH Xe CO3laHHbIX NIPOH3BOACTBEH-
HbIX H COLHAJIbHBIX CHCTEM, KOTOpbIE
MEIIaloT TeXHHKe MpPOSIBHTb CBOH
DNOCTOHHCTBA, a HaM — o6pecTH ¢u-
3HYECKOEe H 1YXOBHOE 3OPOBBE.

REDULMTHBIA TOBAP

Bor uto npepctasnser coboi MHAMBM-
AyanbHbiM fo3umetp-paguomerp PKCB-
104, sbinyckaembit muHckum MO umenu
Jlenuna.

CepauesuHa npubopa — gBa cuerum-
ka leitrepa. Mukcupys nponer paauo-
AKTMBHBIX 4aCTWL, OHM 33[aIOT PUTM
CMrHanam, KOTOPbLIN yvawaercs C ycu-
NeHUeM M3nyyeHus.

Nponerapun Bcex CTpaH, CoeANHANTECD!

£ TexHuka-
9 M0/0AEXH

ExxemecauHbI
obuLecTBEHHO-NONMTHUECKMH,
HAYYHO-XY A 0KECTBEHHbIN
M NPOM3BOACTBEHHBIN
wypHan LUK BJIKCM

M3paercs ¢ miona 1933 r.

© «Texuuka — monogexmn, 1990 r.
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80% aaexkTposnepeuu 8o Ppanyuu dawT
A3C. Hecmotpsa Ha 3710, (ppanyysst ne nod-
sepacens. paduogobuu. Hanpumep, aobu-
TeAu surdcepgha cnoKodro KaTarTca 8 8000-
eme 8 okpectrhocTax eopoda Cen-Jlo, Ha Ge-
peay KoTopozo crour epadupHs 900-meza-
8aTTHO20 ATOMHO20 peakTopa. HuTepecHo,
4TO (paryyssl npaKTuHecKu He NOAL3YIOTCA
undusudyaronbimu  paduomerpami. Jlwoou

NOAHOCTbI0 008ePANT OPUUUANbHOU  UH-
popmayuu. 310 naodsel 4eCTHLIX, OTKPOITOHLX |
OTHOweHul mewndy Hacerenuem u zocyoap-
creom u sedomcreanu. Kpome rozo, 8o Ppa- |
yuu eredpena cucrema «Muartoreas». Cyre ee |
8 TOM, 4TO Ha Oucniee, KOTOpPbLL nOOKAIO- |
4aerca Kk Tesehony, Habpas u3secTHbL 8cem
HOMEp, MONCHO NOAY4UTb nOOPO6GHYIO UHpOp-
mayuro o rkawdod A3C, ekao4as Yyposuu

paduayuu 8030yxa u 800st 86au3u nee. Jlio-
60l ueqosex 8npase UcCnoab308aTé CUCTEMY
Koz0a, KGK U CKOALKO emy XO04eTcs.

Cpasy ace nocae Yeprobeirvckod xara-
cTpogpor LlenTparbras cayxba 3auqurtel OT
uonusupyrowed paduayuu  MUHUCTepPCT8A
30pasooxpanenus Ppanyuu nepedara coser-
CKUM Y4eHblM annaparypy, U3Mepaouyio
0036 8HYTPeHHe20 06ay4enus awded u 8ce-
B803MOXCHOLX  npob — npoO0yKTO8 NUTAHUA,
3emau, pacteHuld u T. n.

Cuetunk [eiirepa — 310 MmeTtannuue-
CKMH UMAMHAD, M3 KOTOPOro BbiKauaH
Bo3fyx. BHyTpu uunmHppa npotsHyTta
nposonouka. OHa 3asemneHa. Llunuuap
e coeflMHEH C OTPMUATENbHbLIM MONIo-
COM BbLICOKOBONLTHOW 6arapeun. Takum
06pasoM MeXay HMTBIO M KOPNycOM
UMIMHAPA CylleCTByeT Pa3HOCTb MOTEH-
uManos. 3apsKeHHas pPaAMOaKTMBHas
4acTuua, BTOPrasch B LMAMHAP, CO3Aa-
eT 3neKkTpuyeckuit umnynsc. bnaropaps
YCHAUTENIO ero MOXHO ycChnbiwate. Peru-
CTpupylouiee yCTPOWCTBO NOACHMTLIBAET
nponeTeslWMe YaCTHLbI M BLIBOAMT HA K-
paH-uHAMKaTOp, paboTtalowmi Ha MuAKMX
Kpucrannax, uHpopmauuio o6 yposHe
pagmnaumu.

BcnomHum: papmnoakTueHoe usnyyeHue
6uiBaer Tpex Ttunos. Mamma-nyum — no-
TOK 3HeproemMkux ¢OTOoHOB, anbda-ya-
CTUUbl, NpeacTaBnsilowme coboi MOoHM-
3MPOBaHHbLIE, NMLIEHHbIE 3NEKTPOHHbLIX
obonouek atomel renms, u Gera-uactu-
Lbl — 3NEKTPOHbI.

HaumeHbwehn npoHukarowein cnocob-
HoCTbio obnapaloT ansga-4acTuusl, Ko-

TOpble 3aAEePXMBAIOTC [f[aXe TOHKOM

anomuHnesoi gonuron. Hanportus, ram-
Ma-nydM MPOHM3BLIBAIOT CNOM CBMHLUA
TONWMHHOM B HECKONbKO CAHTUMETPOB.
MoatoMy pasnomeTpbl UKCUPYIOT HaM-
6onee BpeAoOHOCHLIE, PaspyluMTenbHbie
ANR HMUBLIX KNeTOK ramma- u Gera-nyum.

Bce petanu PKCB-104 opranmsosaHsi
BOEAMHO C NOMOLLBIO MuKpocxeM. lMpu-
6o0p paboraer Ha cneumansHbix 6atapei-
Kax.

Ha ero 3apHed Kpbiluke eCTb CBMH-
uossie PunbLTPLI, 3agepxmusaouime bera-
nyun. Ecnu ee 3akpwite, Gyaer ¢ukcu-
poOBaTLCS TONBKO ramma-uanyuyenue. Ans
onpepenenns 6erta-uanyyeHus pocra-
TOYHO CHATb KPbIWKY M NOAHECTW Npu-
6op k uccnenyemomy obbexry.
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KoHeuHo, cMacTepuTb B [OMaLIHMX
YCNOBHAX YYTKMM M HAAEMXHbIW PagHo-
METP O4YeHb TPYAHO: HYXHbI AedUUMT-
Hble [eTand, KOHTPONbHO-U3MEepPHTEnb-
Has annapatypa. [la u nouemy, cob-
CTBEHHO, CaNOXHMK AONKEH Neyb MUPOo-
ru? Tak oT AeduuuTa Mbl HMKOTAA He
n36asmmcsl!

Ans cnpasku: paaguometrp — npubop,
M3MEPSAIOWMNH aKTUBHOCTL PaAMOAKTMB-
HbIX MCTOYHMKOB; AO3MMETPOM onpefge-
NAOTCA [03bl NOTNOWEHHLIX PaAUOaK-
THUBHbBIX MU3NYYEHUM.

AO3bl PUCKA

Yto o3HaualoT Bxoasime, yBbl, B Hal
06uxoA MHMKPOPEHTreHbI?

B 3TMx eAMHMUAX, KaK BCe Mbi 3HaeM,
M3MEpPSeTCs MHTEHCHBHOCTb PaAMOaK-
TMBHOrO 0Bny4eHus. A Kakosa cCyTb
noaobHeIX (u3Mueckux nokasatenen u
KaK OHM COOTHOCSTCS C HAaWMWM 3[0-

posbem?
Monyuenne po3ei 8 1 pentren (1 P)
COOTBETCTBYEeT MOT/IOWEHHUIO  KaMAbiM

rpammom Tena 83 3pros 3Heprum, BO3-
HMKalOLWeH NPY PaAMOAKTMBHOM pacnage
atoMoB. JTO, MOXHO CKa3aTh, 3Hepre-
TMueckue yAapel no 6uonormueckum
MoneKynamM M Knetkam, crnocobHbie uc-
Ka3uTb MX HOPMasnbHYIO XXu3HeaesTeNb-
HocTb. B pesynwrate Hapywaercs 06-
MEH BelLecTB B OPraHM3me, CHWKaer-
cs BbipaboTka KpacHbIX KPOBSHLIX Tenew,
ocnabnsercs MMMyHuTeT...

B 3popoBoi npupopHoi obcraHoske
Mb! XKMBEM NPH €CTECTBEHHOM (POHOBOM
obnyueHuH, KOTOpoe cO3faeTcs KOCMM-
YECKMMM NTyHaMK M paccesiHHbIMU PafHO-
8KTMBHBLIMKM MCTOYHMKaMM. Ero obeiuHo
BLIPAXAIOT B MWANMAPAHLIX AONSX PEHT-

reHa — muKpopeHtreHax (Mkp). @owo-
BOe u3nyuyeHue peako npesbiwaer 10—
20 mkp/u. Bce mBoe Ha 3emne k Hemy
npekpacHo npucnocobnexo. Jaxe pecs-
TUKpPaTHOe yBenwyeHue (poHa Npu He-
AONTroMm Bo3peMncTBum BnonHe 6esonacHo.

3HauMTeNbHbIE NOPAXKEHW S OPraHM3Ma,
Ha3biBaeMmeble nyyeson 60nes3HbIo, BO3HK-
KalT npu pose nopspaka 200 p. A ecnu
OHa B 2—3 pa3a Bbille, BENMKA BEpPO-
ATHOCTL CMepTenbHoro ucxoga. lNpuuem
AO3y He oba3aTenbHO NONYYMTL Pa3OM:
OHAa MOXET HaKannueaTbCs B pe3ynbra-
Te noctosHHoro obnyuenus. bepa ewe
B TOM, YTO MHOTME PafMOAKTUBHbLIE 3ne-
MEHTB! Hall OPraHu3M HaMBHO BOCNPUHM-
MaeT Kak A0BpoTHble nuTaTenbHuie Be-
wecrsa u ycsamsaet mx. Ckaxem, paamo-
AKTMBHbLIM CTPOHUMM BbLICTYNaeT B ponu
3amecTuTens Kanbuus B KocTsax. B ra-
KMX CNy4asX KneTku opraHusma obny-
HalOTCA BHYTPEHHMMM PaAMOAKTMBHBLIMM
ucrounukamu. OaHu u3 Hux (Hanpumep,
M30TON HOAa) PacnajaloTCs CPaBHUTENb-
HO 6bLICTPO M He ycneBalOT CMABHO
HaBpeauTs. Ho ectb u ponroxutenw,
NOCTOSHHO MNOATaYMBalOWMe KMBYIO
TKaHb, KaK 4epBb.

BHe 3arps3sHeHHbix pakioHoB obnyua-
€MCA Mbl B HHYTOXHOMW cTteneHn — 10—
20 mkp/u. A onacHble apdekTsl Habnro-
AatoTcs 0bLIYHO NPpM A03ax, NpeBbiWato-
wux 0,6—0,7 p/roa. Cuuraercs, uto
uyenosek moxer 6esbonesHeHHo HabpaTb
3a »mu3Hb 40—50 p.

U Bce e obuas 3aKOHOMEpPHOCTb
COXpaHseTcs: 4em Bbille [03a — Tem
6onbie puck. Motomy Kamaomy Mmute-
nio nonesHo, a noguac u Heobxogumo
KOHTPONMPOBAaTh YPOBEHb PAaAMOAKTHB-
HOCTH OKpYXaloWeH Cpeabl, NUULM, oae-
wabl. [ns 3TOro Hago MMeTb MHAMBM-
AyanbHblIM PagMOMETP-A03MMeTP — 3a-
NpeLLeHHbIH HAPOAY B 3aCTONHOE BpeMms
npubop, a ceiuac nNpocto AeduuuT.
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Penar SHBYXTHH
Hrops JIAJIASHLL

Tpu Knio4a K MUKPOMUPY

CoBpeMeHHLIH MeJBeXaTHHK, Xejalo-
LUIHH OOCTaTh JEHbI'H H3 HAJEXHOro Cei-
¢a, nonbayerca aBroreHoM. Ho nepe6pan
JKapy — cnanua coiepxumoe. Hacrosi-
HIHH XK€ XO35HH 60ratcTB OGbIYHO MOJIb-
3yercsl KJIo4aMH.

B3aHMOOTHOLIEHHS]  y4YeHBIX  MYyXel
C MHKDPOMHDOM Ha paHHeM 3Tame pas-
BHTHS (DM3HKH HANOMHHA/IH [AEHCTBHSA
B3JOMILKKA. KccienoBarend He HallJaH
HHUEro JIy4lLIero, uem B3opBaTh atom. [1pu
3TOM CaMH IOJYYH/JIH MOPAJIbHbIA IIOK
TaKOH CHJIbI, YTO BONPOC O HPAaBCTBEH-
HOCTH HayKH MHOTHX M3 HHX HE IOKH-
Jlaer fno ced NeHb.

CoBpeMeHHasi (GH3HKA HCNONB3YET JIst
HcceloBaHHS Bce 6oJsiee CJA0XKHBIA HH-
CTPYMEHTapHH, NO3BOJSAOIHH N0A6HpaTh
«Ilagsiliie» KJIOUAKH K OJHHOYHBIM
atomaM BeiuectBa. M uem janee, Tem
TNOHSATHEE CTAHOBHUTCH: HE HAJO0 B3JaMbi-
BaTh «ceddbl», HY>XHO moJy4utb y Ilpu-
poAbl KpPeIMTHYIO KapTOYKy MOBEpHS.
A Bo BcesieHHO# HeT HMyero 6oraue, uyem
«6aHK JaHHbIX» MHKpoMmHpa. Urto nepen
HUM 30s10Thle 3anachl Jlokuec Banka!

KJIK0OY 1: EAUHOTJIACHBINH,
win HemHoro o pesonance

Bo Bpemena niuopa/nnama roBopuTb O
€IMHOTJIACHH KaK MHHHMYM HE€ MOJHO.
A yX B MHKpOMHpE, Trie TMOBeJeHHE
KaX[Ior0 aToMa MOXHO T peiCcKa3aTh
JUUIb C ONpe/esleHHOH [0Jell BEpOSITHO-
CTH, eJHHOO6pasHe H BOBCE KaXKercs
HeloCTHXHUMbIM. OlHaKo, eciH 0611ecTBO
XOUET NO0GHTbCS KaKHX-JNHGO MO3HUTHBHBIX
pe3yJIbTaToOB, eMy BOJIeH-HEBOJIEH MPHXO-
JUTCA HaXOAHTb OGLLYI0O TOYKY 3pEHHS.
STO NMpaBHIO AEHCTBHTENBHO H IJSI MHK-
pouactuu. B 1948 romy ero moatBepau.
aMepuKaHckui ¢u3uk Hopman Pawmseii.
EMy ynanoch co3paTh MeTOL H3MEpeHHSs
pPEe30HAHCHBIX KoseGaHHWH  BO36YyX[AEH-
HbIX aTOMOB B 3JIEKTPOMATHHTHOM IIOJE.

OGbIuHbIH aTOM, K KOTOpOMY MOABO-
JIMTCS1 SHeprus, JH60 HOHH3HpyeTcsi (OT-
JlaeT 3JIEKTPOHbl C BHeIIHeA OpPGHTHl H
CTaHOBHTCSI HOHOM ), K60 BO36yxaaercs.
IIpy BO36yXKAEHHH 3JIEKTPOHbHI B aToMe

MOrJIOWAI0T KBAHT 3HEPTHH H MEepPexXonsT
CO CBOMX CTallHOHapHbIX OPOGHT (C HOp-
MaJ/IbHbIM 3HaueHHEM SHEeprHH) Ha Apyrue
op6uthl (c Gosbuieid 3Heprueit). Takoi
nepexoi B (H3HKe Ha3blBaeTcst KBaHTO-
BbIM CKauKOM.

Kak o Hem ysHaau? Eue B 20-e roab
mosonoit Huabc Bop, He y6osiBuikch
MOTYIIeCTBEHHbIX aBTOPHTETOB, pPa3peLlH
napajoKc CyLlecTBOBaHHSI artomoB. [lo
GLITOBABIUHM TOTAA MpelCTaBJIEHHSM,
Jgo6asi Bpaulammascs Mo KpyroBo# op-
6uTe 3apsiKeHHas yacTHUA AOJKHA He-
NpepeiBHO H3nyyaTb 3SHepruio. To ecTb
3JIEKTPOH, BpallaloOlKKACA BOKpPYr $4pa,
PaHO HJIH NO31HO LOJKEeH NMOTePSATh IHep-
THIO H ymacTb Ha Hero: pa3HOMMEHHble
3apsibl npopearupyior, H Bcenennas
ucyesHer. OpHako MHp cyuiectBoBasd. U
aToMbl Hcye3aTb He COGHpa/nHChb. 3Ha-
YHT, TEOPETHYECKHE NPECTaBJIEHHS HYX-
Jajuch B nomnpaBke. Uro6bl BBIHTH H3
3TOr0 MaJONpPHATHOrO MoJoXKeHHus, Bop
NOCTYJHPOBAJ KOHUENIUHIO YCTOHYMBBIX
COCTOSIHHH B KBaHTOBOH MexaHHKe. OH,
B YaCTHOCTH, 3asIBUJI, YTO NMPH OGBIUHBIX
YC/IOBHSIX 3JEKTPOH B aTOMe HaXOLHTCS
Ha cTa6Gu/bHON OpOHTE C HaHUMEeHbuIeH
NOTEHLHANBbHOH 3Hepried M INpH 3TOM
HE M3/ly4aer 3Hepruio, a CJeLoBaTeJbHO,
HHKOTJa He ynajeT Ha sipo.

OnHako, NOIVIOTHB KBaHT CBETa, 3JIEK-
TPOH MOXET MepeHTH CO CTalUOHapHOH
Ha 6oJsiee BBHICOKYIO 3HEPreTHUYECKYyl0 op-
6uty. 310 Bop M Ha3Bas «KBAaHTOBLIM
ckaykoM». JIpyro# KpymHbli  (H3HK
. llpeaunrep XoTb H corjamaljics c
mHeHHeM Bopa, HO BnyoTh 10 50-X rogoB
CUHTaJ, YTO HAGJIOfATh TaKOH CKauoK
NPaKTHYECKH HEBO3MOXKHO.

CerofHsi Mbl 3HaeM (B TOM uHcJje U Gaa-
ronapss Pamseio), uro peasbHHII aToM
ABJISIETCS [PEBOCXOJAHBIM «TPAHCMHTTe-
pOM>», T. €. NPHEMO-TIepelaTUNKOM 3JIeK-
TPOMAarHHTHOTO H3JIyYeHHS.. DJIeKTPOH —
NpPHEMHHK, MOIrJIOTHBIUHA (OTOH H nepe-
mweamKld B BO36YXIEHHOE COCTOSIHHE,
npe6oiBaer Ha GoJiee BHICOKOM 3Hepre-
THYECKOM YPOBHE JIHIIb MHJIIHApAHbE
JOJNIH CeKyHIbl! 3aTeM 3JeKTpOH-mepeaar-
YUK M3Jlyuyaer (OTOH H CHOBA NEPEXOLHT
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Ha cTabunbHyio op6uty. COBOKYNMHOCTb
HCIYLUeHHbIX (OTOHOB Mbl BHIMM Kak
(JII00PECLEHIIHIO HJIH JIIOM MHECLLEHLHIO.
Pamselt 06.1yuan my4ok aTOMOB BBICO-
KOYaCTOTHOH 3JIEKTPOMarHHUTHOH BOJIHOH.
Ee napamerpbl TOYHO COOTBETCTBOBAJIH
4acToTe OJHOrO M3 3JIEKTPOHHBIX KBAHTO-
BbIX NMepexofoB. ATOMbI NONajany B pe3o-
HAHC C 4acTOTOH KoneGaHHH 3JeKTpoMmar-
HHTHOH BOJIHbI, MOIJIOLIAJH 3HEPTHIO H
Bo36yxaanuch. M3anyuyeHue B0o36yXKaeH-
HbIX aTOMOB (DHKCHPOBANOChH JETEKTOPOM.
Taxk 6bI10 3KCMEPHMEHTANbHO MOATBEP-
XKJEHO CylLlecCTBOBaHHE KBAaHTOBbIX CKau-
KOB. A BCcKOpe mocC/e10Bas NpaKkTHYE-
cku# BbixoA. CoTpynHukam Amepukan-
cKoro G6IOpO CTaHAApPTOB HCC/ENOBaHHSA
Pam3est momorsiu co3aath B Hauase 60-x
rOJI0B aTOMHO-JIyueBble Lie3HeBble Yyachl —
CaMblil TOYHBIH CTaHLAPT BPEMEHH.
[Mpunuun storo ycrpoiicTBa, Tenepb,
KOT/la OHO €CTb, KaXKeTCsl OYeHb MPOCThLIM.
[Tyuyox aromoB wne3usi-133 nox npsiMbiM
yraiom (4To6bl H36eXXaTb JONJEpPOBCKOro
3¢ ¢dexTa — 0 HeM Mbl TOrOBOPHM MO3Ke)
nepeceKkaer BOJHOBOJ, MO KOTOPOMY pac-
NPOCTPAHSAETCS BbICOKOYACTOTHAS 3JeK-
TPOMarHUTHas BoJiHA. YacToTbl morJoie-
HHA 1e3Hsi M H3JyyeHHs] reHepartopa
coBrnajaior. ATOMBI, MONaBIIKE B 3€KTPO-
MarHMTHOE MoJie, HauHHAlOT KoJje6aThbCcs
B pPe30HaHCe, MOIJIOLLasi S3HEPTHUIO H Mepe-
X045 B BO36YxXJeHHOe cocTosiHHe. WX n3-
JyuyeHHe (HUKCHDYET NETEKTOp, KOTOPhIi
COeIMHEH C KOHTPOJbHOH amnaparypoil.
CTOMT reHepaTopy 4yTb-4uyTb H3MEHHTb
4acTOTy H3JyyeHHs, KaK KOJHUeCTBO BO3-
6yx/laeMbiIX aTOMOB yMEHblIAeTcsl, B Je-
TeKTOpe OTMeuyaercsi pa3GajiaHCHPOBKAa H
annapartypa Jaer CHrHaJ [Js1 KOppeKTH-
POBKH UaCTOTbl H3Jy4eHHS reHepartopa.
Jnst Toro yTo6Gbl MOBBLICHTH TOYHOCTh
pa6boThl aTOMHBIX YacoB, NEpeL BOJHOBO-
JIOM H Cpa3y 3a HHM YCTaHOBJIEHbl MOCTO-
siIHHble MarHuThl. OHM NPOLEXHBAIOT Lie-
3MEBbIA My4OK, OTCeMBast H3 Hero Ciay-
4aiHO BO36YX/IEHHble aTOMbl (B NepBOM
MarHuTe) HJH He MOIVIOTHBIUHE KBaHT
snepruu (Bo BTOpoMm). Ha nerekrop mo-
NajaloT JHIIb Te aTOMbl, YbH 3JEKTPOHbI
noj AeHCTBHEM 3JIEKTPOMATHHTHOrO H3Jy-
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YeHHS| M3MEHWJH CBOE SHepreTHueckoe
COCTORHHE.
Pe3onancHas yacrora KoJeGaHHH aTo-
»moB 1e3usi 9 192 631 770 nepHoLOB B CEK.
Bbel TOMBKO mnoiayMaiTe, Kakyl MaJylo:
JIOJ1I0 CEKYH[bl OTCYHTHIBAIOT TaKHe Yachl
3a onHo Kose6anue! C u3o6peTeHHEM
aTOMHBIX YaCOB YeJIOBEYECTBO MOJYYHJIO
caMblii COBEpLIEHHBIH CTaHAapT Bpeme-
HH — BO3MOXKHasi OlHMOKa CcOCTaBJjsiIa
Bcero Juib 1 cek. 3a 300 Thic. 1eT paGoTh.
Ycunus H. Pam3es u ero KoJuer, yco-
BEpLIEHCTBOBABLIHX METOA, B IPOLIJIOM
rofy no AOCTOHHCTBY oueHus HoGeses-
ckuit komuter. OnHako snaypearsi HoGe-
JIEBCKOH NMPEeMHH MO (H3HKE HAaILJH, MO-
XKaJy#, TONbKO MepBHI K04 K MHKPO-
MHpY, M03BOJISIOMIKA [OCTHYb HEKOero
eIMHOO6pa3usi yyacTBylOLIMX B pabore
aToMOB.

KJIIOY 2: JEMOHHYECKHA,
uau O noan3e
acTpoHomuueckux addexron

B koune XIX Beka [xefimc Makcsei
BOCNOJIb30BAJICS YCJyraMH NpPHAYMaHHbIX
MM caMHM AeMOHOB. Ero co3sanus GbliH
JIOBOJIbHO TPYAOJI06HBE. B Mupe atomos
¥ MOJIEKYJ OHH PaGOoTajH HEenoAKyMHBIMH
BaxTepaMH: GLICTpBIE MOJIEKYJIbI ra3a Ipo-
mycKajad B OLHY 4acCTh COCy[a, 8 MEAJIEH-
Hble 3ajepxuBaian B apyroit. (Takum
6bl MOPYYHTb OXpaHy MsiCOKOMGHHATOB!)
Ho MakcBesnsia BOJHOBaJH He MPOLO-
BOJIbCTBEHHbIE;, @ (PH3HUECKHE MPOGJEeMb.

IMoyry Bek (PU3HKH BCEro MHpa HHKakK
He MOTJIH, XOTfl M OYeHb XOTeJH, 3acTa-
BHTb peanbHO pa6oraTh AeMOHOB Mak-
cBessia Ha 6saro HaykH. JTO YAaJoch
capenath B. C. JleroxoBy, COTPYAHHKY
HMucruryra cnexkrpockonun AH CCCP.
Eiwe B 1970 rogy oH nocTpou nepeylo ja-
3epHYIO JIOBYIUKY AJISi aTOMOB, KOTOpas
MOXKET C YCMEXOM BBINONHATb «IEMOHH-
4ecKyio» pabory.

AToMBI, KaK H3BECTHO, HaXOAATCH B
MOCTOSIHHOM  XaOTHYeCKOM  TemJoBOM
LABH)KeHMH. Hanpumep, NpH KOMHaTHOH
TeMnepaType CKOPOCTb TaKOro JIBHMKEHHS
moxer jaocturatbh 400—500 m/c, u3-3a
Yyero HEBO3MOXHbBI ONbITbl C OTAEJIbHBLIMH
aromamu. CHauana HX HEOGXOLHMMO pes-

. KO 3aTOPMO3HTb, a CJIe[IOBATENIbHO, «0XJa-
JHTbY.

B. C. JIeToX0B MpeJoKHJ OXJaXKAaTh
aToMbl Jiasepom!

EcJii 06/1y4aTh aTOMHBIA My4OK BCTpey-
HbIM MOTOKOM ()OTOHOB, KOTOpbIE, MOrJOo-
11a5iCb, epefaloT OTAENbHBIM aTOMaM HM-
MyJbC, MOXKHO 3aMEMJINTb HX JBHXKEHHE.

B cepenune XIX Beka aBCTPHHCKHi
¢usuk Xpucrna Tonsaep (1803—1853)
yCTaHOBHJ H3MeHeHHe TemM6pa 3Byka
NpH YAaJeHHH MJH TPUGJHKEHHH
K 4eJOBEKY' HCTOYHHKAa 3BYKOBBIX KO-
neGanuit. B actpoHomuu 3dpdexr [on-
Jiepa NpPHMEHHM 110 OTHOLIEHHIO K 3HaMe-
HHTOMY KpacHoMy cMemienuio XaGGuJa,
YTO, MOX0XE, CBH/ETEeJbCTBYEeT O pasbe-

raHuM rajakTHk B Haueil BcenenHoit. Ec-
a4 Obl rajJakTHKH JieTeld B HalleM Ha-
NpaBJIeHHH, TO YaCTOTA HX CBeTa Gblia 6bl
cMemeHa B Gosee KOPOTKOBOJIHOBYIO
4acTb CNEKTPa, TO €CTb CHHIO H (uose-
TOBYIO...

Ins 6apoHa MioHxrayseHa, OCelJiaB-
[I€r0 BMECTO MNYIIEYHOro siApa aToM H
JIETAILEr0. Ha HEM HaBCTpeuy Ja3epHo-
My Jyd4y, MOIJIOLleHHbIe (OTOHbI CBeTa
Kasajuch Obl Gojiee «CHHHMH» (TO ecTb
6oJiee BbICOKO3HEPTeTHUHBIMH), YeM OHH
ecTb Ha caMOM jJelie. DJIEKTPOHbI B aTOMe
BO36YXKIaIOTCs, @ 3aTeM XaOTHUHO M3JY-
4aloT (OTOHbI, BO3BpallasiCh Ha Mpex-
HIOI0O OpOuTy. B KOHIE KOHIOB «BCTpeu-
HbIi» aTOM TOPMO3HTCA H MoONajaer B
J1a3epHYIO JIOBYLIKY.

Artowm, yJeralouui OT Ja3epHOro Jyua,
B JIOBYLLKY He Monajaer, MocKOoJbKy H3-3a
JIONIJIEPOBCKOTO CMelleHHsl JJIMHbI BOJIHbI
JOTOHSIIOIME €ro (OTOHbI  OKaXyTCs
C/IMILKOM «KPACHBIMH» — HX 3Hepruu 6y-
JeT HeIO0CTATOYHO Aaxe JJs BO36Gyxie-
HHS 3JIEKTPOHOB.

C mnoMOLIbIO Jia3epHbIX JIOBYLIEK CEero-
JIHsl YAaeTcsi 3aTOPMO3UTb aTOMbl 0 CKO-
pocth 3,5 M/c, uTO COOTBETCTBYET
temneparype 0,017 K!

[ToMHMO TpPHMEHEHHS! B TEOPETHUECKHX
HCC/Iel0BaHMAX, 0Ka3aJ0oCh, UTO Jla3epHble
JIOBYIIKH HMEIOT OrpOMHO€ MpHUKJIaLHOe
snauedne. B. C. JleroxoBy ynaJjoch
TOYHO ONpPEAENHTh ajlOMHHHEBOE 3arpsa-
HeHHe B repMaHHeBbIX KpHCTa/jax, He-
NoJib3yeMbiX B MPOH3BO/ACTBE YHMIOB /IS
NnepCoHaJIbHbIX KOMIbIOTEpPOB, B MOPCKOM
BOJE, a TaKXe COJepKaHHe aJIOMHHHSA
B KPOBH YeJiOBEKAa H 3KCNEPHMEHTaJbHBIX
JKHBOTHbIX.

PaHblie OHO ONpefensiioCh pasHbIMH
MeTONaMH ¢ pas6pocoM 3Ha4yeHHH oT 2 10
500 ur/ma — B 250 pa3! B. C. Jleroxos
C MOMOLIbI0O ATOMHAIX JIOBYLIEK MOKasaJ:
HopMasnbHOe cojepxanue Al — He Gonee
5 maHorpamMm B | MJ KpoBH!

U yx coBceM (paHTaCTHUECKHE COCO6-
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UerpudECKUl
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HOCTH MeTofA JleroxoBa [JEMOHCTDHPYET
Npd pasjeNeHHH H30TONMOB ONpeeseH-
HOrO XHMMUYECKOro 3/1eMeHTa — ISl HEero
HE TMpeJCTaBJsieT CIOXHOCTH Pa3/esuTb
cmech.» U-235 u U-238, Benbp 3Heprus
BO36YXK/EHHUS 3JEKTPOHOB Yy 3THX H30TO-
OB pa3Hasi, 3HAYHT, OHH GYNYT pearupo-
BaThb Ha JasepHbii Jy4 omnpejeseHHOH
JIJIMHBL BOJIHBI Ka X bl 0-cBoeMy. Bot tak
JleToxoB npeBpaTHa AeMOHOB Makcsesia
H3 BaXTE€POB B COPTHPOBLUHKOB YHHKalb-
HO BBbICOKOH KBaJIH(pHKaLHH.

KJII0Y 3:
®AHTACTHUYECKHA,
uan O Tom,

Kak MoJie3HO HHOrAa OTKa3aTbCs
OT anpoGHpOBaHHbIX 3 (eKTOB

[MpuHuun AeHcTBHA M06GOro  MHKPO-
CKOMa MOXHO c)opMy/IMpPOBaTh TaK: BOJ-
Ha OTPaXKaercsi OT HCCJIeNyeMoro 0GbeK-
ta W jaer uHpopmauuio o Hem. [lpu
3TOM MOXHO HCIIOJb30BATb U CBET, H 3Jie-
KTPOHBI, M aToMbl. B 3aBHCHMOCTH OT
TOr0, KaKoii MHKPOCKOIN B pyKax Y HccJe-
foBaTens.

B 06bileHHOM MPEACTaBJIECHHH KaXKeTcs:
yeM MeJibue YacCTHIbl, KOTOPbHIMH OCBella-
0T 06bEKT, TeM Bhlille KauecTBO H306pa-
xeHus. Ha camom gnene Bce HaoGOpOT:
yeM 60Jibllle HEPTrHsl HJIM Macca MHKPO-
YyacTHLl, TeM MeHblie ee ne6poiJeBcKas
NJMHA BOJIHbI, & 3HA4HT, MeHblie pas-
Mepbl TOrO 06'beKTa, C KOTOPbIM OHA «IPO-
pearupyer» — orpasurcsi. [lyreuwectsue
B ry6HHbBl MHKPOMHpa Tpe6yer Bce Gosiee
BbLICOKOH paspeiuaoumieii  CnocOGHOCTH
MepBHYHOrO MyuyKa, a 3HAUHT, H MeHb-
e AJHHBI BOJIHBI (a2 BOBCe HE pa3me-
poB camux uactuu!).

IbiTasicb paccMoTpeTh Bce Gosiee Mel-
KHe TMOAPOGHOCTH, YeJ0BEUECTBO CMEHHIIO
Jynmy Ha 3/eKTPOHHbIH MuKpockon. Ho
HeGOJIbIIYI0 MOJIEKYJy HJIM aToM, Jaxe
3JIEKTPOHHbI MHKPOCKON YXe He 3ame-
yaeT — JJIHHA BOJIHBI 3JI€KTPOHA GoJibiue
pa3mepoB HcciefyemMoro o6bekTa. [leped-
TH 6bl K GoJiee KOPOTKOBOJIHOBBIM uYac-
THaM — atomam, Hamnpumep. Omnako
3leCb HMCCJe0BaTelsl. MOACTEeperaer He-
OXKHIAHHASA CJOXKHOCTb: YN PaBJIsATh aTOM-
HBIMH MyYyKaMH TOpasio ClOXHee, 4eM
3/1eKTPOHHbLIMH. Besib OTOHBI H 3JIEKTPO-
HBl, TIPEX /€ YeM OCBETHTb OObEKT, HCIIbI-
THIBAIOT MacCy «HEMPHATHOCTER»: UX H (O-
KYCHpYIOT, H OTPaxaloT, H KOJJIMMHPYIOT
(nnsi MoONyYeHHs MapajJiesbHOro Jyua).
B BOJHOBO! ONTHKE IJIi 3TOr0 HCMOJb-
3yIOT JIMH3Bl M 3€pKaja H3 NOJHPOBaH-

HOTO CTeKJia, B KOPMYCKYJAsIpHOK — Man-
HUTHbIE NOJIS, KOTOPble BO3JEHCTBYIOT Ha
3apsikeHHylo 4yactHuy. OpHako camble
MOAXOASILHE /5 «30HAaXKa» MHKPOMHPa
HefiTpasibHble aTOMbl. Bonpoc: Kak uMH yn-
pasasatb? B. C. JleroxoB mnpenJaraer
HCI0JIb30BaTh AJISl 3TOTO JaBJieHHE CBeTa.

Ewe B 1897 rony cyuiecTBoBaHHe 3T0ro
a¢pdekTa npenckasan xeiimc Makcaena
B CBOeM (PyHIaMeHTalbHOM HCCIe0BAHHH
«Tpakratr 06 3/eKTpHUecTBe H MarHe-
tH3Me». OH TeopeTHueCKH 06OCHOBaJI
BbICKa3aHHylo B 1619 rony uaeto Kensepa
O CBETOBOM JaBJIEHHH Ha XBOCTbl KOMET.
B 1899 roay npexnckasanue CObIOC:
3 deKkT Gbl1 KCMEPUMEHTaNbHO 06Hapy-
xed [II. H. JleGegeBbiM, KOTOpbIH
OTMETHJ BO3MOXKHOCTb PE3KOro yBejHye-
HHSl [JaBJIeHHSI CBeTa B YCJOBHSIX pe€30-
HaHCHOTO Ko/MeGaHusi MHKpouacTHU. A B
1933 roay Otto ®puiu Ha6MOAAN OTKJIO-
HEeHHe aTOMHOro MyuKa Pe30HAHCHbIM H3-
JyyeHHem HaTpueBod Jsammbl. OnHako
TOJIbKO C H306peTeHHeM Jia3epa CBETO-
BOE [aBJieHHe M3 €llBa 3aMeTHOro (H3H-
yecKoro 3¢ deKTa cTaso MOLIHBIM HHCTDY-
MeHTOM Bo3aeficTBHs. C nomolbIo Jasepa
yueHble CTaJH «HTpaThb» aTOMaMH, Kak
JKOHrJiep — GyJaBaMH B LHPKe.

JleroxoB, AuwkuH, Hemenr, Uy, Mer-
Kanag... B Teyenne 20 set, HaYHHAS C KOH-
ua 60-x romos, B pasHbIX CTpaHax (u-
3MKH JIOKaJH3YIOT, OXJaXJaloT, JIeBHTH-
PYIOT aTOMbi B MarHHTHOM MOJie HJIH Jia-
3epHoM Jyue. HekoTopele H3 HccJefOBa-
Tejed paGoTaloT C aTOMHLIMH Iy4YKaMH,
3aMensigs HX, GHKCHPYs aTOMbl B Mar-
HHTHBIX H ONTHYECKHX JIOBYIUKAX. -

Uro ke MNPOHCXOAHT C HEHTPaJbHOH
yacTHuel, nonaBuieli B JasepHbld Jy4?
Ecau oHa HaxoauTCA B pe30OHaHce ¢
3JIeKTPOMArHHTHOH BOJIHOH, Kak OblL10 Y
Pamsesi, To ee noBejeHHe NpeACKa3aTb
HETPYAHO. JIeToXoB ke HCroJb30BaJ Ja-
3epHOe H3JyuyeHHe, 4aCcTOTa KOTOPOro OT-
JIMYAEeTCs OT YaCTOThHI MOTJIOIEHHS aToMa.

B 3ToM cayyae H3-3a «pacCTPOHKH»
4acTOT BO3HHKaeT pajHanbHas COCTaB-
JAI0IWAsA CHJbl — OHa OTKJOHSIET aTOM
OoT ocH nyuka. B rayccoBom JasepHOM
Jlyue, HEOJHOPOJAHOM MO AHAMETpY, Kpome
paguanbHOH Ha aroM AeHCTBYeT elle H
rpajMeHTHas CHJa, BO3HHKaloLlas H3-3a
HEOJHOPOLHOCTH CBeTOBOro rmoroka. B
3aBHCHMOCTH OT NapaMeTpoB H3JyyeHHS
aToM JIHGO «BBITECHSIETCS» HA nepHdepHio
Jyda, JHGO «CMellaerci» K OCH MOTOKa.
Ilpun 3TOM YyCKoOpeHHe, HNeHCTBYIOLlee Ha
aroM, B 100 ThicA4 pa3 Gosiblue ycKope-
HHS CHJIbl TSXKECTH.

JlaBjieHHe cBeTa NOMOraer ynpasJsiTh
aTOMHBIMH NyYKaMH, TaK XXe Kak mpe-
JIOMJIEHHE CBeTa B JIHH3€ HJIH OTpaKeHHe
Jyya OT 3epKajia [O3BOJISIET YNPaBJATh
€ro pacnpocTpaHeHHeM. 3HAYHT, TeM,
KTO 3ajymaJs C03/aTh aTOMHYIO ONTHKY,
npexae BCero Heo6X0AMMO MN0GecnoKo-
UTbCS 06 aHaJorax TaKHX H3BECTHbIX
ONTHYECKHX YCTPOHCTB, KaK KOJJIMMATOp,
JIHH3a, 3epKaJio.
.,
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Kosnumarop. Jlo H306peTeHHs 1a3epoB
y3KOHaNpaBJIeHHbIH MYyYOK CBeTa moJyua-
JI, MPONYCTHB €ro yepe3 ulesb. B arom-
HOH ONTHKE BMECTO LUEJNH HCHOJb3yeTcs
akcMoH. Jlyud cBera OTpaxKaiorcsi OT
KOHYCOOOPa3HOro 3epkaja H «CHaBJIH-
BaloT» aToMHbli nydyok. [loTok aTtomoB
NPOXOAHT KaK 6bl CKBO3b CTPOH ()OTOHOB.
Ha Bbixoze H3 aKCHOHa nuaMeTp myuKa
yMeHbLIaercsl, a MJOTHOCTb YACTHIL 11O €ro
OCH BO3pacTaer B HECKOJbKO pas.

Jlunsa. Ilyuok MoXHO choKycHpoBaThb
TOXEe C MOMOLIbIO Jia3epa. Bmepsble 310
nonpo6oBaJ/ii CAeNaTb COTPYAHHKH Ja6o-
patopuu «benn Teaedpon» B 1980 rony.
OHH nmycKa/nh aTOMHbIA MYYOK MO OCH Ja-
3epHoro ayua. [Ipu nocratoyso Gonbluoi
MPOTSI)KEHHOCTH  COBMECTHOTO  MoJjieTa
aTOMHBIH Ny4YOK MOj MHEeHCTBHEM paiH-
aJbHBIX CHJI CXHMaJci [0 [AHameTpa
26 MKM.

Usospamenue.
AMOMHLN, HCMOYHUROE

-RAOCKOCML HSOEP‘IMEM

J[eTOXOB K ero KoJlJerH BolGpaji HHYIO
KOH(HrypaIHIo J1a3epHOro noJs (CM. pH-
cyHoK). Yerbipe rayccoBblx Jyuya pac-
NPOCTPAHSAIOTCS HABCTpeuy APYr ApYry
¥ 06pasyiorT «J1a3epHyio JHH3Y». [Ipruem

|

§ EBCKHE NPEMHH...

%/ Ha nepednem xpae Hayku

4acToTa Ja3epa HAcTpoeHa B pPe30HAHC
c uyacroToH norJolenuss artomos. [lpu
3THX YCJIOBHSIX Ha Ka)Ibli aTtoMm JeH-
CTBYET CHJIa CBETOBOTO [aBJIeHHS, BO3-
Bpaulaiouasi ero K OCH mydyka. 1o H
LpYrie YCTPOHCTBA «/JIa3epHbIX JIHH3»
MO3BOJISIIOT MOJIYYHTb B (POKyCe «JIHH3BI»
aTOMHbIH NMy4OK AHaMeTpoOM BCEro JHLib
B HECKOJIbKO aHrCTpeM (pa3mep aroma).

U naxkoxew, 3epkano. [1apa6onnueckum
3epKaJioM MOXXHO (hOKyCHpOBaTh Jyy, TaK
JKe KaK H JHH30H. M neio co3faHus aToM-
HOTO aHajiora ONTHYECKOro 3epKaja Bbl-
ckazand B 1982 romy amepHKaHCKHe
uccaepoBareay P. Kyk u P. Xuna A
cnyctst 5 Jiet JIeTOXOB C KOJJieraMu 3K-
CrepHMEHTaNbHO Ha6JofajH OTpakeHHe
aTOMHOrO «Jyya» OT Jla3epHOro 3epKajia.
Kak oHo ycTpoeHo?

Ec/H moMecTHTb B BaKyyM NJIaCTHHKY
INH3MEKTPHKA H OCBeLLaTb ee TOpel Ja3e-
pOM, TO H3-3a MHOTOKPAaTHOTO BHYTPEH-
HEro OTpaKeHHsl Jyya B INJACTHHe, Ha
rpaHHLle QHNIEKTPHK-BaKyyMm o6pasyercs
TaK Ha3blBaemasi MOBEPXHOCTHasi BOJIHA.
B Heill cosmaercsi rpoMajHbli rpajHeHT
HHTEHCHBHOCTH cBeTa. [paaueHTHas cuia
JeHcTByeT Ha npubJHKalOWHMHACA H3 Ba-
KyyMa aToM, TODMO3HT €ro, 3aTeM H3MeHs-
€T TPaeKTOPHIO, YCKOpSiIeT H OTTa/KH-
Baer, He 1aBasl NPHGJH3HTBCA K OHIEK-
TpUKY. [1px 3TOM, KaK H B /11060# HOpMaJlb-
HOH ONTHKe, Yyrosi MajeHHsT aTOMHOrO
nyuka paBeH yray orpakeHus. [lpaBna,
[pH KOMHAaTHOH TeMnepartype (H COOTBeT-
CTBEHHO BLICOKOH CKODOCTH aTOMOB) 3Ta
3aBHCHMOCTb COXDaHsIeTCsl TOJNbKO AJIS yT-
J0B — 10 4 rpaaycos. Hy a ecan 3amen-
JIUTh MYYOK TaK, KaK 3TO y>Ke Hay4HJHCb
[lesiaTh HCCIEN0BATENH, YroJl NafieHHs MOo-
KeT ObIThb JIOGBIM, MOCKOJIBKY NPH MaJbiX
CKOpOCTSIX aTOMOB 3€epKaJo «pa6oTaer»
6e3yKOPHU3HEHHO.

Jlpyroe 3ameyaTe/ibHOe CBOHCTBO aTOM-
HOTO 3epKaja — ero H3OHpaTeNbHOCTD.
JlocTaTOuHO TOYHO BHIGpaTh 4acToOTy Ja-
3epa, H OT 3epkasa GYAyT OTpa)KaTbCsl
aToMbl, HMeIOLIHE OfHO-eJHHCTBEHHOE
3HepreTHyeckoe cocrtosivie. Bce ocraiib-
Hble JOCTHTHYT NMOBEPXHOCTH AHIEKTPHKA
H 6/1aromoJiyyHO pacceioTcsi B MPOCTPaH-
CTBe, OTPa3HBILHCh OT €ro HEPOBHOH (c
TOYKH 3PEHHS] aTOMa) NMOBEPXHOCTH. A Mbl
TMOJIYYHM aTOMHBIH MYYOK, TZle BCE YaCTHILb
HMEIOT CTPOro ONpefeJeHHYIO 3HeprHio!
CBoero poaa aTOMHbLIH aHaJor Jasepa.

H3o6perenne B 1962 rony sasepa or-
KpbLJIO B OMNTHKE LIMpOuYafiiHe Nepcrek-
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THBbI [JI1 HccienoBanuit. Kak 3HaTh, He Z4

OKa»KeTcsl IH BO3HHKHOBEHHE aTOMHOH or-

THKH ellle OJHOH peBOJIIOLHEeH B Hayke? FHl
1

Torapa, Moxer GuiThb, Beien 3a Pamaeem
M HalwH (HU3HKH CTaHYT nosyuyatb HoGe- :







