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Qusukama ka Hobomo Gpe.e

PEAJIN3UPAH E MUCJIEH
EKCIIEPUMEHT HA ®ATHMAH

Ollle B Ha:anoTo Ha 20-Te roouHu, C B'bBHHKBOHeTO H pa3BHTPleTO ‘Ha: rlpe,uc"rasn're Ha,
KBaHTOBAaTa: MBXQHHKZ] 34 ONMMCBAHE Ha 30KOHHTE HA MHUKDOCBETA, HE BEIHAK BBL3HHKBAXA
TPYAHOCTH, ,U,OCTI/IFHLI_I,I/I HOHHKOFQ A0 NpOTHBOpEUMS, NPU OMUTHUTE Ja CC CHIIACYBAT
HEeHHNTE npencKasaHus ¢ Haluus BCEKHJ.IHGBGH onut. TwH kaTo e TPYAHO Aa ce npocheasa-
BA NOBEJEHHUETO HA OTACJICH KB(’JHT, B pa3ChXUACHUATA YECTO Ce Hajlarame ,Lm ce onupame

~Ha B'bO6pﬂ)Kﬂ.GMH, MHCJIEHH €KCNEPUMEHTH, H3MHUCJIEHH OT TAKHBA ABTOPHTETH kaTO A. ‘

Alinmaiin, B. XakizenGepr uma P. Qaiinman. U eto ve neoTnasra rpyna (usuun or Maca-
1y3eTCKHA TeXHOonoru:ed uucTaTyT B Kem6pumxk, CAILl - M. C. Yanman, T. JI. XﬂM'le]. a
Ap., 4pe3 H3NOJI3BAHE Ha ATOMEH HHTEP(PEePOMETDBP, yensxa Aa AEeMOHCTPUPAT BEPHOCTTA
Ha €lMH TAKBB NOAXOL. :
- KnacuuecknsT npumep 30 KBAHTOBA MABOGTHCKAHKLA € IPEMHHABAHETO HA CHOM eJIe-
TPOHH (wm JPYrH 4aCTHUH) Ipe3 1Ba GIIM3KO PasnoNIOKEHH otsopa (dur. 1). Ha expana
3/ TAX ce HAGMIOAABAT XaPAKTEPHUTE HBHLM HA ANDPAKIHNA HA eJIEKTPOHH - H3BECTHATA
uHTepdepeHysa KAPTHHA. AKO Ce 3aKpHE EIHHHAT OT MPOLENuTe, B ThMHHTE MBHUIH Ha
expaHa GPOAT HA eIeKTPOHUTE, NPENUTAILH IPe3 APYTHAT NPOLeN ce ysem:asa. fcho e, ue
E/IEKTPOHUTE UMAT NOBedenue Ha BbIHM. Buueiikir o6ade yacTHLH, eeKTPOHNTE Tp;{6m Ia
IPEMUHABAT MJIH NIPE3 €AUHHSA, I PE3 APYTHUs OTBOP H B HUKAKEB CITyHai e;.monpemeuﬂo
npes xsata. Tesu npomsopeqamu cu paktu GaiftHMaH ce ONHTBA A3 NPHMHPH IO CIeIHHA
HAYMH; BCEKH OT/ENEH efeKTPOoH npebusara KaTo U, HO BEPOATHOCTTA 30 l'IpeJ'II/ITaHETO
HA BCCKU eMH OT TAX AMA PAsTpeiesier e, I0100HO HA PASNPELENEHRETO HA UHTEH3UTETA
HA BBJIHUTE. B TAKEB CMHCB ENIEKTPOHLT UMA IOBEUEHUETO TY HA ACTHNA, TY HA BLJIHA.
AKO I'BK CE OIUTAME 1A OIIOKHUM HA IPOBEPKA BBIHOBOTO NOBeIeHNe HA eeKTpo-
HA, BEIHUKBA HOB NpoGriem. DailHMAH ONUCBA TAKbE MHACIEH EKCIIEPHMEHT: MEX/Y Ipo-

* IJ;CI'[HTG H er:’lHﬂ e pﬂSHOJ’IO)KeH I'I3T0'~IHHK Ha GBETIIHH"\ KOHTO TPHGBH ,Ll‘l OCBETABA IIPpe-

JTHTHH.IMTG BJ’]GKT})OHH U OTPOSKB'II/IKH Ce OT THX (3‘11.11,0'1"0 eHeKT]'JOHI]TC paBCGI/IB’]T EJIeKT-

) pOMﬂl‘HI’ITHOTO H'LWGHPIE) na nocoYBa npe3s Kkofi ot HDPOUCIIHTE € NPEMUHA CHUH  HIH

npyr eﬂCKTPOH HpI/l HGJ'[H‘II/IC Ha TakaBa PIH(t)OpMﬂHHH 3ﬂTB2’lp}IHeTO Ha €IUHHA OT: npoue-
[NTE He MOKe Ila NOBENE [0 U3MEeHe ne Ha no-- - -

TOKA'OT EJIEKTPOHH I'lpe3 BTOpHA IPOLEIT - T.€ . . m

0 HA IPUALMIA HA HEOTPEJIeNeHOOTTa
13eH6epr, KOraTo eKCrepUMENTAIHUAT

e Bpry caMus usyqzw'm npouec pnapyum- S 0
amcu (B cnyq'm) BBIIHOBOTO NOBEIEHNE. Tyx: LT TR T TN L A T T T T -
TO3M NIPHHLH MOXe na 61>,ue hopmynupanta-
: “Heammomﬂo a ce nocrpou ypeu 3a
onpenenﬂﬂe‘ p’ea KOW OT QTBQpnTe peMuHa- ‘
BA eNEKTPOHBLT, 6€3 14 ce praneiicTsa Bepxy  Our.1




busukama na nobomo Bneme

Hero 10 TakaBd CTeNeH, Ye HHTepPhepeHyHaTa KapTHHA Ja He uzuesne” (mk. P. Majiuman,

P. JlediToH, M. Cenjc - “®afiHMAHOBH AEKLHH 110 ¢u3uka”, 1. 3, ¢. 215). Axko ce onuTtame

44 HAMAJUM BB3AEHCTBHETO HA (POTOHA BBPXY EJEKTPOHA, YBEMMIABANKY Ib/DKIHATA HA

BBJIHATA (KOETO HAMAJIABA MMITYJICA My), HHTEP(EPEHYHATA KAPTHHA CE BBH3CTAHOBIBA,

HO IDY TOKMBA J'B/DKHHH HA BBLJAHATA (MO-TOJEMH OT PA3CTOAHHETO MEXILY ABATA IPOLE-

Na), KOraTO BEYE HE MOKE Ja Ce KaKe KOH OT ABATA ANTEPHATUBHH TLTA € n3Gpast efexT-

DOHBT, ' ) :

B peassupanusn excnepument (8. Physical Review Letters, 1996, v. 75, N 21, p.3783) ¢
MOMOLLITA HA ATOMEH HHTEP(IEPOMETE] Ce HABITHOABA BRITHOBO roBelenne Ha atomyt ((ur. 2). ThHbK CHON
HATPHEBH ATOMH, UBIDKELLH CE MPAKTHYECKH C EHAKBM CKOPOCTH, IIDEMHHABAT NOCIIEAOBATEHO OPE3
TPH CIEUHAHH Autpatunonnu peweTiu (¢ nieprox 200nm). [Tepeata pererka (hakTHueckw pasLe-
JU TBPBITYHIL CHOII HA MBE YACTH: MPSAKA U MU pakTHpana. 3a 1a ce oMy M pascelipaHe Ha aToMH
OT SNHMHHUYHH (POTOHH, HA ONPENENEHO PASCTOAHHE Z OT MLPBHUHATA pelleTka (KOeTo
CLOTBETCTBA HA PAZUAJIEUABAHE HA CHOMOBETE HA PA3CTOsHHE d) ATOMUTE HA HATPHUA Ce
BB30YKUAT PE3OHAHCHO C Jasepe . [Ipy 3aBPBIIAHETO CU B H3XOMHO CHCTOAHHE Te

(H3MYCKAT (OTOHH, KOHTO M HOCAT HEOBXOUMMATA MHBOPMALMS 32 ABHKEHMETO HA ATO-
mure. [TprniBrkBaliky 110 MOCOKA HA XO4A HA ATOMHHA. CHOM MACTOTO HA “OCBETABAHETO”
My € n1aszepa (T.e. IPOMEHSHKY z) & Bh3MOKHO 1Mo
pasJiued HAUMH Ja ce 3aJaBaMe OTHOCHTENHO-

“TO pascTosHue d MeXIy CHOTOBETE HATPHEBH
ATOMM B TOUKATA HA TAXHOTO B3aMMOuENCTBHE C
doTonuTe. PasctosHiero d BChLUIHOCT npeycTas-
JIABA AHAJIOT HA PA3CTOAHHETO MEXKIY CLOTBET-
HHTE TOUKH HA ANTEPHATHBHHTE TPAEKTOPUH HA

* €JIEKTPOHMTE 32 Cliyuas Ha (O-rope OMHCAHMA)

s ' "KJIACHUECKN” MUCTIEH EKCIIEPHMEHT C eeKTpo-

‘ @ur. 2 mw, npemuHaBALIM NpE3 JBA IPOLENA ¥ OCBETS-
BAHH OT BHHIUEH CBET/IMHEH U3TOYHHIK.

B Taka nposenenns excnepuMenT aBTOpUTE HABIIOLABAT H3MEHEHHUE HA HHTEepEpeH-
HHATA KAPTHHA (HA OTHOCUTEHHA MU (PAKIIAOHEH KOHTPACT) NPH BAPHPAHE HA BEJJUYHHATA
d. Korato T4 ce ypennuasa, KOHTPacTHT HAMANIABA, NPEeBPLUIAHKHE c€ B Hy/a npu d, ¢LOT-
BETCTBALIO NPHMEPHO HA MOJOBHHATA OT ABJKMHATA HA BBIHATA Ha “OCBETsABALLUA” 'O

AudPARIAONIE PELICTRH

3 i .;‘C‘H()‘" 2

doron. C NO-HATATBLIIHOTO HAPACTBAHE HA d KOHTPACTHT HAKONKO MHTH YACTHYHO Ce

BB3CTAHOBABA, HO BCEKM ITBT HA BCE MO-HHCKO HMBO (KOETO € H3Pa3 HA “NPOCTPAHCTBEHA-
Ta pasjenuTesnta cnocobHocT” Ha GoToHna). 1o TAKBE HAYIHH, KAKTO npexckassa u Oaiig-
MaH, BLJHOBOTO NOBEACHHE NOCTENEHHO U34€3BA, JOKATO HACTBITH CHTYALNA, KOTATO 10-
U'BIHHTENHATA HHTEP(EPEHUNA, CBBP3AHA ¢ PAICEHBAHETO Ha toToHa, paspywasa Ha-
'IBAHO HHTepdeper:HaTa kapTuHa. [Ipi Masku cToitnocTy Ha d (TO-MaJIKK OT TIONOBHHA-
TA ABLMDKHHA HO BBIIHATA), KOTATO HE MOXE 1A CE ONpedeH MBTAT, KOATO M3MOM3BAT
HACTHLHTE, T.e. TPH OTCHCTBHE HA U3CKYCTBEHO BHBEUEHA ONPEIESIEHOCT, CE Peau3upa
BLJHOBO noselenye. B

Mo matepuanm Ha cn. , Mpupoga“, M. kH.12, 1996 1.
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MEXYPUECTATA KAMEPA:
ETHA 3ABEJIEXKUTEJIHA I'/IABA OT
OPU3BUKATA HA EJIEMEHTAPHUTE YACTHUILIA

Huwan AxaGaésn*

Sic transit gloria mundi! ca kazanu ome » HAaJieqHa APEBHOCT, UMallKH NpeaBun vo-

BEUIKATAa cjiaBa. SIBHO obaue Tazy fneYallHa KOHCTAaTAlMA UMa JaJey [TO~LLIUPOK o0XBaT..

HCOTJ],GBHH [IOMagHaX Ha C6OPHMK AoKJialy OT MeKAYHapoaHa Hay4yHa KOHCDCDGHLIHSI

(8 LIEPH, XKeHesa, ronu 1993 1.), B KOSTO CHUMKATA Ha IIBPBATA CTPAHMLIA Me CTPECHA:

BB3PICTHH XOPa, BCE MO3HATH (hr3HoHOMUH, Osixa ce cuBpanu na uecTBaT 40-roJuimHu-
HAT4 OT POXACHUETO Ha MexypuecTHTe kamepu! BapHo e, ue 6ax Biwxgan kopnyca Ha
€lHA 3HAMEHHTA MeXypuecTa KaMepa, TMoCTaBeHa KATO NMaMETHHK npef Ka)eHeTo Ha
NaGopaTtopuute Ha LIEPH - BB3npHex ro kKaTo chbBoeM eCTECTBEHO OTHABAHE HA 3aCHy-

KEHa MOUNT Ha CBBPLUIHJI MHOTO }106})11 pa60Ta ypen. Ho cera cuburuero Mpuanyane

mosede HA “MaHaXMAA“ HA METOAMKATA HA MeXypuecTHTE kamepu. Maseanax ce cen-
Hax, 4e rojiamMa 4acT 1 OT MosATa “HayyHa ILeHHOCT" MMHA MO CBLHYEBUTE MOJITHU Ha
Ta3u MeTonuka. Okaspa ce, Ye eAHH YOBEIUKH HUBOT (moHsKOra) € no-IBJIbr OT “Bpe-
METO Ha KMBOT Ha ellHa HayuHa MeToluKa. U MHYHUTE “HayuHu yenexu® fo ronsma
CTENEH 3aBHCAT OT BB3MOXKHOCTTA [Ia CH YUaCTBAT B HeHHOTO CB3ZaBaHe WM 42 CH
MMaJl IIAHCA 1A ToMaIHell B 3eHHTA Ha HeifHaTa AeifHocT ,
CIten TbpBUTE PErHCTPHPAHH UACTHIM B HAYANOTO HA HALLINS BEK - OCHOBHO ¢ I aiirep-
MronepoBu 6postiu, TEXHUAT 6poit HAGMKABA AECETHHA KbM CpeaaTa HA HAIUETO CTO-
JIETHE G MIPUJIArAHETO HA METONHKATA HA MBIIIMHHATA KAMEPA M YCbBBPILEHCTBAHETO
Ha (oToemyncHounaTta Texuuka. Cnen Bropata cseToBHa BoiiHa, 3aeqHo ¢ Gpos Ha
CJIEMEHTAPHHUTE HaCTHLM 06aue pacTe n BPOSIT Ha 3arafKHTe, CBbP3aHH ¢ Tsx. [pynaTa
Ha OpaTaTa AnuxaHsH, paboTella BbB BHCOKOMAAHMHCKATA crauuHs Ha Aparaw (Ap-
MeHus) Ha 3400 m Hax MopcKo paBHULLe, HAGAIOAABA B CHCTABA HA ITbPBUUHHKTE KOC-
MHYHH JIBUH IIHMPOK CIIEKTbP OT MACH Ha KOCMHYHH vacTuuu. W, He moxeiiu aa mo-
MyCHAT BBLIMOXKHOCTTA 32 TAKOBA PA3HOOOPA3ME HA HOBM ENIEMEHTAPHM YaCTULH, Te

‘HpﬂBHT HEBCPHMSA H3BOM 34 CHUICCTBYBAHETO HA €OHI 4ACTHLA ¢ NPOMEHIHBA Maca,

HapelueH OT TAX “BapUTPOHA”. OT TO3H NEPHOA Ca H TEPMHHHMTE “CTPAHHM" YaCTHUH,
peAkH cLOMTUs, “3aragkaTa O - 1%, “kpaTko KUBYILM YacTHUK® ¥ np. BunpocsT He e
CaMO KOJTHYECTBEH ~ “6poit yacTuun®. MonamaTa Gusuka ce KpHE B TEXHMTE KaUecTBE-
HU XapAKTEPUCTHKH, 0COOEHOCTH i MposiBlieHHs. [locTa BpeMe & HeoBXo LMo Ha thuzu-
LiTe, 32 12 NPErAbTHAT PEATHOCTTA Ha TAKOBA PasHOOGpasHe - Mo KOJUYECTBO U Ka-

# Atfin . AxaGaéan, cmate I em, ¢ HAHALE na AL
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4ecTBO Bepeli YACTHLUTE, TPUEMAHH JOTOraBa 332 OCHOBHU “eneMeHTapHu .

[To ToBa BpeMe Mo MEeTHUTe Ha H3CNEABAHUATA Ha eJIeMEHTAPHUTE YACTHLH, KOUTO
OCHOBHO C& MPOBEKAAT OT NPAILAHKATE OT bora KOCMHYHH YACTHUIU, HACTHIIBA YCUIIEHO
YBEJIMYABAILIATA C& EHEPIUS HA CTPOALMUTE CE YCKOPUTEIIH. Ha xondepeHuus 1o Gpusu-
K Ha KOCMMYHOTO JibueHHe nipes tonu 1953 r. B Bagnere de Bigore (dpanums) Jlyuc
Jlenpunuc-Punre b3kinksa: “Hue cme npeciensaHu oT yckoprenuTe!“. Paskpusar ce
FOIEMUTE Bb3MOKHOCTHTE 32 MPOBENHAAHE HA AKTHBHU JTAO0OPATOPHU EKCIIEPHMEHTH -
KOraTo caMMWTe ydeHH 3afaBat Ha [IpypoaaTa BbIPOCUTE, KOUTO MM UHTEPECYBAT, U A
UPMHYKIABAT Ia Pa3KpuBa TaiHHTe cu. Y 3aTOBA ciie(BalliaTa rojiiMa Kpadka ce fpa-
BH C TOCTPOSBAHETO M yChBBPILIEHCTBAHETO HAa MEXYpPHECTHTE KAMEPH M TAXHOTO “Bpba-
BaHe“ C YCKOPUTEJIHUTE CHOIOBE. ,

Hounang I'neiisbp, gere Ha pyckd emurpantH, (poaeH npes 1926 r. B Knusnaug),
3apbpia TexHonornu U HHCTHTYT Kelc B poJiHHS CH Tpadl, pabotu B KajTex ¢ MbI-
JIHHHA KaMepa T0J] PbKOBOACTBOTO Ha Kapsm AHepehH M 3allulaBa JOKTOpCKA Iy~
ceprauus npe3 1950 r. Bbpxy U3C/IEABAHMSA HA T.H. “V-(o6pazun) cnenu”. EoHa perucT-
pUpaHa 3a JeH cilella Ha TAKaBa YaCTHLA Ce CHUTA 33 rOJIAM KbOMeT. T etz bp TBBPIY,
e M IHEC cH CIIOMHS KOIIMAPHHUS eXeHeBeH BIPOC Ha weda cn: “Kakpo HampasuxTe
3a gauTtoMuTe gHec?“ 3aToBA U3ITIEKAD MpaBaonofo0eH pa3kasbT, 4e TOi “H3MUC-
7MA“ cBOSTA KaMepa ChieplaBaiiki MexypuTe B yama 6upa ...

B H3aBecTeH CMHCBHJ MeXypuecTaTa Kamepa e “oriefayeH o6pas Ha “MBIIIMHHATA
xamMepa“, HapuuaHa OGHKHOBEHO YWJICHHOBA, HA HIMETO HA CBOS Ch3AaTell AHITHHCKMS
dusux Yapna Tomens YiuicbH (1869 - 1959). KaTo acucTeHT Ha Jx. JLx. ToMCBH B

"KaseunuiukaTa naGopaTopHs TOM ce 3aHMMARA ¢ U3C/IeBAHMA HA TPOLECUTE Ha. KOH-

JeH3aLMs Ha BOLHMTE NApH Npu 06pasyBaHe Ha ob6JTaLM B aTMoc(epaTa, KaTo Ce OIUT-
Ba J1a BB3NPOM3BEXKAA B 1AOOPATOPHY YC/IOBUA TE3U MPOLIECH. W3BecTHO €, ue BoJHATA
riapa KOHASH3UPA OKOJIO TBBPAH WIH TEUHN YACTHLHM, TUIABAILHK B atMoctepaTa. Y-
CbH OTKDHBA, He PONIATA Ha KOHAEH3aLMOHHM LEHTPOBE MOTaT a UIPasT U HOHM, Cb3-
JaBaHH OT NpeMMHABAILM Nipe3 aTMocdepaTa 3apeneny vacTHuy. Toll HacouBsa youTu-
ATa CH 32 Ch3HaBaHe Ha ypel, NPH KOHTO TOBA ABMCHUE Na CJIYXH 3a PETHCTPALHA U
u3yuaBaHe Ha 3apefeHuTe YacTHLM. [Ipes 1912 r. Tolt JIEMOHCTPHPA CBOSATA “MBIJIMH-
Ha* kaMepa, B KOSATO B Mapa, NpH onpeaesieHn TepPMOJMHAMUYHYU YCIIOBHS (HAJAraHe,
TemrepaTypa), TpH MPEMHUHABAHE HA 3apeieHaTa HacTHLa 0KOJ10 HOHUBHPAHUTE OT Hesl
MOJIEKYIM KOH/IEH3HPAT TeUHH KAllKH, KOWTO, OCBETEHH B MOAXOSI] MOMEHT, MOI'aT Aa
ce poTorpadupar. (Pazbupa ce “o06pazbT™.e KPATKOKHBYILL - OT MOPANLKA HA MHKPOCE-
kyHaK). ToBa e U MBpBaTa “BU3yaIH3ALMA“ HA €JIEMEHTAPHUTE YaCTULH U npouecmc;
NMPOTHYAILY ¢ TAXHO yuacTHe. 3a TOBA CH MOCTIDKeHHUe, . YUIICHH € y10CTOeH © Hobe-
noBa Harpaza no ¢usuka za 1927 . .

B AeHCTBUTENHOCT TBPBATA MEXypPUECTa KaMepa € Pe3yJITAT Ha YNOPUTA U LieJIeHa~
coueHa paboTa ¢ peJBapUTEHO ACHO ONpejiesieHa Lie: Ja ce ToCTPOou AETEKTOP C 110-
[UTBTHO BELLECTBO KATO MUILEHa, C O-FosigM paboTeH 06eM 1 “paboTocrnocobHOCT U
110 Bb3MOXHOCT A2 AaBa MHAOpMALMs 32 HEYTPAJIHUTE U 6bP30 pasnajalluTe ce Yac-

tuuy. TIpes 1952 r. Tneiiswp, ToraBa 26-rofuuIeH, yCrssa, ciell AbJIrY TEOPETHIHU .

T
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YCHITHS, Ja-HAMEPH ONTUMAJIHUTE MapaMeTpH
3a ypaBHeHHeTo Ha Ban nep Baanc 3a peansa
TEUHOCT, NPUFOLHA 33 TAKABA LUEN U JEMOHCT-
PYpaiiKi BUCOKO eKCrepUMEHTanHo MalicTop-
CTBO 32 MOCTHraHe Ha HeOGXOAUMHUTE YCITOBUSA
A2 nocTpou MbpBaTa “Mmexypuecta kamepa:
kosiba ¢ pasmepu (3 cm x | cm), mbTHA © Au-
ETHJIOB aJIKOXOJ, HarpsT 10 14°C., B k0sTO 32-
PEAEHH YAaCTHUY, NPEeMUBANIU NIpe3 Hed, ocTa-
BAT cliefin OT rasosM Mexypueta (pur. 1 u 2),
Topa ce mocTHra, KOraTo B IPErpaATATA TEYHOCT
B BAJleH MOMEHT, cJief] psiako aguabaTHYHO pas-
IWMpsiBaHe, 06pa3yBaHUTe ra30BH MEXypuYeTa B
Hes (KOTaTO HAJIATAHETO Ha ra3a B MeXypyeTo
Ce M3paBHH C MOBBLPXHOCTHOTO MY Harpexe-
HHe), BPB3HUKHAIY OKOJIO 3apefeHUTE KOHIEH-
3AUMOHHU sfipa, MoraT Aa 6bmat Gororpadu-
PaHu. ‘O6aqc 3a pasjguKa oT “ynpaBiasemMaTa®
MBIIIMHHA KaMepa - IPY KOSTO MOXKe Ja C& CHH-
XPOHU3MPa MOMEHTBHT Ha IPEMHHABAHE HA “HH-
TepecHa“ uacTHLa - 0GHKHOBEHO ¢ NMOMOILA Ha
reoMeTpHYHa KOHCTpYkuus oT [aitrep-Mrose-
poBu 6posun, 3aelicTBallla Pa3IUHPEHHETO Ha
kamepata 1 poTorpadupaHeTo Ha cAenaTa, Me-
XypuecTaTa KaMepa e “HeynpasiisieMa® - T4 pa-




.6oTH cbe cBOH “He3aBMCHM® IIMKBJ M BBIIPOC HA LUAHC € B TO3W MOMEHT Ja CTaHE -

-*B3aMMoOJieiicTBYE, la ce pOOAT YACTHLM U T4 Aa ce okaxe “HoBa“ ... ToBa e equH HefoC-
TaThK, ¢ KoliTo TpAbBa Aa ce npumupuM. [1o To3u NnoBoA efHH OT U3BECTHUTE QUIULIU
oT To3u nepuos Yapna HelHpoys ka3pa: “... MBIJIMHHATA KaMePa € BaXHa JaMa, MHOTIo
IenukaTHa 3a “MHMaHe”, IOKATO MeXypuecTaTa KaMepa € “AOCTBIIHA“ - roTOBa a pa-
BoTH ¢ BeekH .. 3a gBe roauny [nefisbp yongea na NocTpoW KaMepa, HAIThIHEHA ¢
BTEHUHEH BOAOPOJ NpU TeMIlepaTtypa -246 °C, a cnej ToBa - KaMepa ¢ BTeUHeHa “TexKa
TeuHooT“ keeHoH. A nipes 1960 r., Ha 34-roauILiHA BB3PACT, 38 TE3U CH NMOCTHXKEHUS TOH
nonyud HoGesiopaTa Harpafa no gusuka™* ,

Ho npes anpun 1953 r., xorato Hounang [nelabp ydacTsa B eXerofHus KOHIPEC Ha
AMEPUKAHCKOTO ¢u3uUecKo ApyxkecTBO, 10-MHHYTHOTO My ChOOIIEHUE € HACPOUYEHO
KATO MOCJeIHO Ha NOCAeJHOTO cjiefobeqHO 3aceaHie HA KOHT'peca; H TaM, KAKTO U Y
HAac, MAJIKO ca XopaTa, KOUTO M3vakBaT Tozu MoMeHT. Camusat Jlyuc Ansapec, Beue
neueH (M3UK, CbILO CH € MPUroTBW Garaxa ¥ Ha Maca B IpaJjiHATa Ha XOTeJla yaka
BpEMeTo 3a OTITbTYBaHe. Tam Toll cpela ymbpityiwerna [nelabp, KoiiTo My paskassa
(1 nokassa) pesyatatute cu. Olle chiLaTa Bedep B XoTella AfBapec CBHKBA KOJeruTe
CH, C KOMTO 0GCHKAAT M PEINaBaT Ja MPHUCTHOAT KbM Cb3JAaBAHETO Ha TEUHOBOJOPOJ-
Ha MBIJIHHHA KaMepa ¢ faJjied No-rojieMH pa3MepH OT Te3d Ha Mojesa Ha [neliabp.

B JlaGopaTopnaTa B Bbpky 3amouBa enornesTa Mo U3IMbJHEHHETO Ha eJHA aJeKo-
cpoyHa ¥ MaiuabHa mporpama, NpejcTaB/IABallla enoxa B MCTOPUATA Ha (uU3MKaTa Ha
BUCOKKTE eHepruu. KoraTo Ajisapec Usjiara nporpamara cH npel AHpekTopa Ha Jabo-
‘patopusTa JlayphHc (3a U3TBJIHEHHETO HA TAKHBA MPOTPAMM BEYE € HEOBXOIMMO “U3-
BBHOIOAXKETHO MHAHCHpaHe - B'cilyyast AjiBapec Hcka 2,5 MUTMoHa foniapal), Tol My
sassia: “He BApBam MHOro BbB BaluaTa roisMa KaMepa, HO BIpBaM BBB Bac 1 mte BY
noakpers ...“. Cepusra geHcTBall¥ KaMepH ¢ NOCTENEHHO yBeJIM4aBall ce 00eM - oT
“4-pHuoBaTa“ BOJOpOAHA ~olle npe3 heBpyapu 19541 mo “72-unuoBata® (72 x 20 x 15)
npes 1959 r., MeTaJHUTe KOPMYCH CbC CTHKIECHH MPO30pUM (T.H. “MpPBCHU® KaMepH),
CrnocoGHU Ja M3LbPXaT BUCOKUTE HAJATAHMSA (10 8 atm) M pe3ky TepMOIMHAMMYHY
M3MEHEHUST; “CIIIOHHATA cUCTeMa® 3a pasluypeHte, TO3BOMABAILA LUKBI HA paboTa
Ha 6 CeKyH/IH; nOMechaHeTo Ha kamepaTa (¢ B3pUBOOHACHUA TEYEH BOJOPO) B CHITHO
MarHHTHO roJie (CAMHST MarHUT Texu okojio 100 ToHa); eNleKTpuyecko 3aXxpaHBaHe Ha
uenus ypexn (oxoso 3 MW); ocsersiBade u cTepeodoTorpadupaHe Ha CLOUTUATA B pa-
6oTHMA 06eM ¥ MHOTO APYrH HAYYHU U MHXEHEepPHO-TeXHHUECKH TTpobieMu 3a IIpeoo-
NABaHe MPeICTABIABAT 3aBeNeKUTENHA erlones B UCTOPHATA Ha HaykaTa ... Hecryuait-
Ho B HobestoBaTa cu siekuust (nekemspu 1968 r.) Ansapec uzkaspa ropeniute cu 6iaro-

: I/I)unepecua e no-HamamsHama HayurouscieQosamencka detinocem Ha Iaelizsp. Ipes

caedsawjama 2oduna (1961 2.) moii nocmasnsa & Konenxazenckun ynusepeumem, 3a 0d

usyyasa muxpobuonoeus, Om 1964 & e npogiecop no Guonoeun 8 Karudopnuiickun yHusep-

cumem, Ks0€mo ce 3ANUMIB € HPUAOHCCHUR HU (HUIUKAMA 8 MUKPOBLOL0UAMA U ¢

usyudeaHe Ha eBONIOYUATNG KA BaKmepuILme, pecyaupdnemo na pacmedcd Hd KAemkamd U
‘ cybemanyuume, KoUmMO RPUHUHAGAIN PAK U 2CHEMUYHI MymAyuil.
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AAPHOCTH Ha pelMlaTa TEXHULIM H MHXHHEDH, YHaCTBAJIH B TEXHUTE EKHITH, YHHTO NPH-
HOCH Ca MOHsIKora peilaBaIly 3a yenexa. OT ToBa BpeMe € M NPakTHKATA Te Aa ydacrt-
BAaT paBHOMPAaBHO B Hay4yHuTe NyGnukauud. ToBa € M reHe3UChT HAa MHOTFOCTOTHUTE
ABTOPCKH KOJIEKTUBM B CBBPEMEHHUTE MYGIMKALIMMU 110 YCKOPUTENTHY M3C/eBAHHS BbB
usukaTa Ha BucokuTe eHepruu. U 3aTopa AnBapec 06pbilia BHHMAaHUE Ha MPOBIIEMH-
T€, CBBP3aHMU © pasfesiaHe Ha GHU3MLMTE HA “BONONPOBOAUHLM® - TAKMBA, KOUTO npassT
CaMO ypeaH M pa3paboTBaT METOIMKH, U “Hosun® - OHE3H, KOUTO CaMO U3NOA3BaT o~
-TOBUTE “MpOAYKTU" 1 “npaBaT dusuka®. Heropusr NpUMeD Nokassa, qe Haif-cTolHOC-
THH ca QusuumTe, KOUTO 06eUHABAT U ABeTe KayecTBa. TakaBa e M MOTHBALUATA Ha

- HobenoBus komureT, ynocrossan AnBapec ¢ BHCOKaTa NpeMust: “3a HabaIOaBAHE Ha

HOBA'Tpyna HaCTHLM M CB3AABAHE HA CPELCTBA 32 MIPOBSKAAHE Ha TE3H HabmoaeHus“,

AnETHTBT UIBA C ATeHeTO. AKO B MbIIHHHHTE KaMepH BBIIPoChT Belle Ha HIAHC -
Npu 1Mo-106bp - 10 HAKONKO CHEMTHS Ha JEH, MEXypHECTHTE KaMepH “npomsexmm“
CBOUTHA B 3aBUCHMOCT OT LIMK'bJIa HA eKCITaH3NA Ha kamepaTa (OGMKHOBEHO CUHXPOHU-
3UPAH € NPEMUHABAHE HA YCKOPHTEJHMS CHOIT Ipe3 Hesl) - TOBa NpaBH MO HIKOJIKO
ACCETKH CHUMKHM B MUHyTa. EX, pas6upa ce, 1ajied He Ha BCAKA OT TSIX MMa OT HHTepe-
CYBALUNTE HN CHOUTHS, HO HAJIH BCHMYKH Tpa6Ba na 6bJAT MIATESHO NpernesaHH ... Ta-
ka GuMoBaTa MHQOPMALIMS, JOCTABAHA OT paboTeruTe o KOHKPeTHN BH3UECKU npor-
pPamM kamepH oT 65130 500 000 CHUMKM 32 FOIMHA B HAYANOTO Ha 60-Te rofHHM nocTU-
ra 10 Hall 6 MMJIMOHA 33 TOJMHA B Kpas HA CbLIOTO JeceTweTHe. Ho BRIPOCHT HE €
CaMO B pErUCTPaLMATA - BCAKA OT HANPABEHHTE CHAMKH TPAOBA Ia 6b1e BHUMATEHO
MpernefaHa, “UHTepecHUTE” CHOMTHS - OTAEIEHH, 4 Clie] TOBA uaMepcm«I. W axo oTHa-
HaJ10 MPerneAbT Ha CHUMKHUTE Ce M3BBPLIBA OT CAMUTE (DU3ULH, H3TapALLK OT HEThp-
TIEHME la MOMajHAT Ha TOBA, KOETO THPCAT (34 CBEJEHUE HA MO-MIIAJOTO MOKOEHUE:
MMallle TakbB POMAHTUYEH NMEPHOA B Te3M H3C/IEGABAHMA - 1a C& PEAMIU HA ONAIIKA
Npe MacaTa 3a MbPBUYEH MPEIJIE] Ha NIEHTUTE ...), TO crcopb OBP30TO HATPYMBaHE Ha
royitv 06em HoTOCHUMKH TPHHY M 1a60pATOPHHTE, 3aHUMABALLM C€ C TAKABA nelHocT,
A2 NPUBJIEKAT roJisiM 6poit (06HKHOBEHO MIalH M KpacHBH J1abopaHTKM), KOUTO cHen

'HeobXxoLuMoTo oByueHHe, fa BBPIIAT Tasu AelHOCT. ChIiTe NPHYHHY - JIaBHHOOB-

PasHOTO yBeIM4aBaHe HA MEPBUYHATA QOTOMH(OPMALMS ~ HATIOKM U 0BPA3YBAHETO HA
MEXKAYTa60PaTOPHH, 2 MO-KBCHO U HA MEXIYHADOLHH, CbTPYIHUYeCTBA 33 oGpabor-
BAHE HA JAHHHUTE, OBJIBAHH OT MEXYPYECTUTE KAMEPH. '

Ho Hexa criomMeHeM HAKPATKO U 32 €1IHO APYro cjleACTBUE OT HSIATA TA3H JeitHocT, -

CBBP3AHA C HIMCPBAHETO HA PErMCTPUPAHUTE CHOMTHA: ABTOMATH3ALWSA HA M3IMEpBa-
HETO U KOMMIOTBPHOTO 06paboTBaHe Ha U3MYECKMS eKCTIePUMEHT. B ciyuad Ha oOpa-
boTBaHe Ha CHUMKM OT KAMEPH TMOJ UIMEPBAHE ce pazGupa onpejensHe Ha KUHEMa-
THYHHTE XapaKTePUCTHKU Ha HabNlloflaBaHUTe caieam (TIo KPHBUMHATA HA TPaeKTOPHATA
MM B MATHHTHOTO 110J1€, B KOETO 0GHKHOBEHO C1 NTOMECTEHH KaMEPHTE), HAEHTHHHLIH-

PaHE Mo BUJ (ﬁOH_HIm.L[I’IOHHa CHOCO6HOCT, Maca, eJIEKpHYEH 3ap5m), BB3CTAaHOBABAHE

Ha bJIHATA JHHAMUWKA Ha Hﬂ6ﬂ}O,IIHBZlHPIH fnpouyec (BZIKOHH 3a 3alla3BaHE Ha eHeprud,
KBAHTOBH uucyia u l'Ip) - pa.36upafce, BCHYKO TOBa MPH OTUMUTAHE HA TOUYHOCTTA Ha

H3MEPBaHETO, MPEIKUTE Ha Npubopa u np. Eaea Torasa cieasa anains Ha husiana
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XHIIOTE3a - CJIEACTBH, MOTBBPKAECHHUS, ONPOBEPKEHHS ... M Taka: cHHMKa ciles] CHUM-
Ka - Ao HaGKupaHe Ha HeoOX0JUMHS NOCTOBEPEH CTATHCTHYECKH MATEPHAJT ... 32 HaTIMC-
BAaHE Ha cTaTUsATA. SlcHO €, Ye TOBa NPUHYAM Ta6OPATOPHHTE, 3aTHBAILIM B TO3H MH(OP-
MALMOHEH MOTOTI, a C& HACOYAT K'bM ThpPCEHe HA U3X0A B aBTOMATH3ALIMATA HA NPOLe-
ca. BebnooT npobnemsT Gele BUasH oTaaseu ot AnBapec W otle npes 1957 r. s
Herosata jlaGopaTopys € KOHCTPYHpaH MbPBHAT (MOJy)aBTOMAT 32 o6paboTBaHe Ha
CHHMKH OT MeXypuecTa KaMepa, Hapeqeﬁ criojtyunuso “®pankenmaitn®. [To-HaTaThiu-
HUTE MOAM(HUKALMY WM BCE MO-MOIIHY ¥ ABTOMATH3MPAHH YPEAM, OCHOBABALLU Ce
HOBHM MOJX04H, TBPBOHAYAIHO MTOCpelllany kaTo, “crazy ideas”, 6bp30 3aBjtanssat Ja-
GopaTopHHTe ..., KONTO MOraT Ja CH 'l 103BOJIAT. 3aIOTO CAMMTE Te3 Ypeau He ca
MHOTO MO-MaJIKH, ¥ B HUKAKEB CJIydal - 110-eBTHHH OT CAMMTE KaMepH, KOUTO 06CTyX-
BaT. M Hali-Beue: Te MoraT a paGoTAT ¢'bC CLOTBETCTBALIUTE UM - 110 MaMeT H 6bp30-
LeiCTBYE KOMITIOTLPHU CHCTEMH.

Mosxe 61 To3u KJIOH Ha GbpaopasBuBallaTa ce (hM3MKa Gellle efUH OT OCHOBHMTE
CTHMYJIATOPH 32 YCKOPSBAHETO Ha CThIBALLATA TOraBa HA KPaka KOMIMIOThPHA TEXHU-
.ka; KakTOo ¥ 0GOCHOBKA M JIeMOHCTpaLMs Ha eeKTHBHOCTTA if. Bbp3oneiicTBre, yBeH-

YaBaHE Ha maMeTTa, CHSL(H(I)I/I’JHH XapOyepHH BL3JIM, HOBH NPOrpaMHH €3ULH, BBBCK-

JaHe Ha JaHHM, XMCTOrpaMypaHe HAa M3XOAHUTE PE3YJITATH, U T.H. U T.H. HaIHUKBaHETO
B Ta3K CTPaHa Ha JeHHOCTTA Ha TOraBaluHUTe (QU3KULK OU HH OTBEJIO B HAUCTHHA UHTE-
pecHU ob/1acTH. A3 CAMO € HOCTAJIMMA ILie CMIOMEHA - U TO 33 Aa HATIOMS Ha MJIaguTe
(M3UIIH, CeASILM AHEC NPl MOIHH KOMITIOTPH U CBbP3AHH ChC CBETA uHbOpMALMOH-
HH cUCTeMH, ue He Be fajied BpeMeTo, KoraTo (PU3NLMTE CaMy ITHILeXa HeoBXoAUMUTE
nporpamu Ha FORTRAN, camu nepdopupaxa BXoAHMTE JAHHU U ¢ KYTHH, ITBJTHH C
nep(oxapTH U KyNHILLA JIMCTHHTH B PbLE BCEKU J€H C aBTOBYCH LMPKYJIHpaxa Mexay
HHCTUTYTA Ha 8-MH KujtoMeTbp 1 AOHCY B FopHa Banst, kbAeTO ce HAMUpaIlE eIHH-
crBeHaTa B CoQus IL{0-TOfe 10-TOJIAMA eJeKTPOHHO-cMeTayHa MawrHa ILC ...
Bpeme e 1a pasrnename ypoxas, cGpaH oT Tead anapaTypu. Borato i paznooGpas-
HO € HACJIEACTBOTO OT TAX. B/TM30 ABE NECETUITETHS METOMKATA HA MEXYpPUECTHUTE Ka-
MepH HOCH HEM3MEHHO XBJITaTa (UiaHeika B rojAMOTO ChCTE3aHME Ha MHCTATA Ha
(rayukata Ha B3AUMOJEHCTBUATA HA €JISMEHTADHHTE YACTULM MPH BHCOKH GHEPIUH.
Mooxe 61 1 3apajiy TOBa PaskazbT HY MO-HATATHK ILe HMA MaJIKO MO3aHYeH XapakTep;
32 CHHATEHHE MOKEM CaMO Aa MAPKUPAME U MIIOCTPHPAME OTAETHUTE ETAITH IO -
TH, 6€3 1a MOKeM a HaBNU3aMe NO-IbA60KO B AeTaliuTe. ‘
KaxTo Bede crioMeHaxMe, KOraTo MexypuecTHTe KAMEpPH Ce ITOSIBIBAT HA APEHATA Ha
(usmKaTa Ha BUCOKHTE €HEPTHH, GPOST HA eNIeMEHTAPHUTE YAaCTHLIM & HAJXBbPJIMA Hsi-
KOJIKO' AY3HHH, (PU3MLMTE Ce HAANpPEeBapBAT C KOS MO-eK30THYHA OyKBa OT rpbLKaTa
‘asbyka Aa ru o3HauaBaT, 4 GepMu 3agBaBa: “AKO ce OMMTAM Ja 3aMOMHS MMEHATA Ha
BCUYKHM TE3M YACTHLM, Lie ce NpeBbpHa B 6oTanuk!“. Ho cam Toll HocH MbpBOpOAHHUS
I'PAX B TOBA OTHOIIEHUE - (DU3HKATA HA pesoHchme B eJIEMEHTAPHHUTE YacTHLHU. YCTa-
HOBCHHAT OT HErOBHsI eKHM “TIMK"™ B CEUEHMETO Ha T *p B3aMMOJeHCTBHE, HAPEHEHO “A, .
pe30HAHC™ - ¢ BpeMe Ha XUBOT OT mopsabka Ha 102 s u maca 1232 MeV, ¢ mpBaTa
TakaBa “qacTiia®. MHoro ckopo TexHuAT Gpoii ¥ BUIOBE - ocobeno ciej| paspaGoTBane
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Ha TeXHMKATA 38 aHMTH3 U UAeH-
TU(HULMpaHe Ha oBpasyBaHe Ha
TpU- (M N-) YaCTHYHH ChCTO-
IHWS Bb3 OCHOBA HA KHMHEMa-

" THUHHTE W JMHAMMHYHM Xapak-
TEPUCTHKH Ha (1a30BOTO Npoc-
TPaHCTBO - “JUArPAMHTE Ha
Januu®, “HenoctHrama maca®
¥ 11p., HAPACTBA JIaBUHOOOpa3-
Ho. OT Torasa e W pasgenst
“CNEKTPOCKONUA“ HA efleMeH-
TapHUTe 4acTHUM, Cropo clc-
TEMATU3HPaHU B “OapHOHHHU",
“MEe30HHH" 1 TIp. PE3OHAHCH, Te
TIOHACTOSIIILEM 328MAT. JeCeTKH
CTpaHULK B u3BecTHUTE “Mo-
PUCBHOBU® TaGNULUM Ha eJjie-
MEHTAapHUTE YacTHULIM. A ajIeK-
BATHOTO CH OMTUCAHAHUE W CHC-
TEMATH3UPAHE TE MOMYUHBAT
€/IBa I1pe3 HACTOSLIETO HeceTH-
JIETHE B3 OCHOBA HA ChBpe-
MEHHa IIpeJcTaBa 3a KBapKopa-
Ta CTPYKTYpa HA MaTepUsITa.

Bonpeku ue mMbpBUTE Kac-
KaJHU pasnajaHus HA TEXKKH- -
Te BaproHu ca HabnrogaBaHu
omle B YUIICHHOBA KAMEPA, Jie-
TaliNIHOTO MM H3C/IeBaHe - oI~
pefiefisHe Ha MacH, BpeMeHa Ha

MBOT, paznuqﬂme KBAHTOBM 4HCJa: CTleHHOCT M30TOMEH CIIMH, OapUOHEH 3apsn,

HETHOCT H TIpP., CTaBA BH3MOXKHO €/1Ba C “DOJIOBUTE CHUMKH® OT MBIIMHHUTE KAMEDH.

‘Hampumep Ha ¢ur. 3 e mokasaHa cHUMKaTa Ha paxaaHe (pH pp-B3aumoaeiicTBue) Ha

ABoiika A" u A’-HacTHLM 1 TAXHOTO HOC/TeNeJ0BATENHO paznagaHe, 0603HAYEHO Ha cxe-
maTa. M koraTo Takss BUA YacTHLM (M TPOLIECH) CTABAT MHOTO, DU3HLIATE C& 3aXBalLlAT
¢ 11o6UMOTO 3aHUMAaHUE HA GOTAHMLMTE - K/1aCHMKALMATA U CHCTEMATHKATA. Hanpu-
Mep eMIUpHUHO “ce u3Bexna® GopMynata Ha I'en MaH - HUlLMzkMMa 32 BpB3Ka MeX-
Ay ejextpuunus (Q) n 6apuonnus (N) sapsaau, TpeTaTa npoercum{ Ha W30TOIHHSA CITHH
(I3) u crpanHoctTa (S):

Q=1+ (N + 8)/2;

win MacoBata (M) dopmyna Ha ['en MaH - Oxy6o:

M =a+bY + c(Y¥4 - I(I-1));
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(tyk Y = (S + N); a, by ¢ ca emnupuyHH KoHCTaHTH). ToBa MO3BOJISIBA U3BECTHUTE
YACTHULM [ C& CHCTEMATH3MPAT B IPYIH - MYJITUIUIETH, A AKO HAKBAE CE TIOABH “Ayr-
Ka® - Bb3 OCHOBA HA NpHBeAEHNUTE (U APYrH) QOPMYJIH, CbOOPAXKEHHS 30 CUMETPUS H
Tp. - Aa ce “npefckaxe” ChbUeCTBYBAHETO UM ~ C MPEABAPUTENTHO TOUHO ONpeeeHH
XapakTepHcTHKH! BepxbT Ha Tasu meiiHocT e HabiofgaBaHeTo Ha W- yacTULATA;
K-+p—->Q +K*+K¥
—> T+
> A" +K-
=T+ +7
“Sp+n.

Kasaxme HabmionapaHe (Ha Hes momaza CTYAeHTbT-ClelWanu3aHT oT FOrocnasus
Hywan Papolinosny, paGorew B exuna Ha Huk Ceiimoc) Ha ToBa - Torasa eaMHHYHO!
'c1>6u"mc, 6e3 ma criomeHeM, 4e 3a TOBa & 60 HEOOXOAMMO Ja ce MperiefaT 6au30
MOJIOBUH MUJIMOH CHMMKH, HalipaBeHn Ha 80-UHYOBaTa BOJOpOAHA kKaMepa Ha Bpyk-
XelBBHCKATa HaUHOHAJIHA abopaTopHs. Mucsis, ve HEKOI HIMa Jia ocriopH Hobeiro-
BAaTa Harpaza, rpucsaeda npes 1969 r. na Mupeit ['en-Mah, paspaGoTun cuctemaTy-
KaTa Ha eJIEMEHTAPHHMTE YacTHUH, B3 ocHoBa Ha SU(3) cumerTpuaTa W' mpeackasa
CbLIECTBYBAHETO ¥ XapaKTEPHCTHKHTE Ha Ta3M YacTULA. AHAJIOTUATAa C OTKPHUBAHETO.
‘Ha rutanetaTa Hentyn ot Jleepue - Ha BhpXa Ha MepoTo, € MbJHal

BehUHOCT, faiv KBAPKUTE ¢4 CAMO MaTEMATHYHA KOHCTPYKLUUS WK peasTHH KOHC-
THTYEHTH HA €IEMEHTAPHHUTE YaCTHLY CE PELlaBa ¢ [IOMOLITA Ha MEXYPUECTUTE KaMe-
py. OT perdcTpauuaTa Ha pefkH ChOUTHS M YHUKAJTHY pasnafaHus He3aBesIa3aHo Me-
XypUuecTHTe KAMEPH Ceé 030BAXa B LUEHTBPA Ha M3CIEABAHMATA HA CHJINHTC B3aHMO-
neficrpus. HapacTBaHeTo Ha €HeprusiTa v BUAOBETE YCKOPSBAaHH GHOIIOBE CH3AaAe Bh3-
MOJHOCT 32 AeTalIHOTO H3yuaBaHe Ha GHUAPHHTE UPONECH - €JAaCTHYHH CONBCKBAHMS,
IupakUHOHHK NpoLecH, IepuepHH B3aUMOLeHCTBHS H ITD. B IIUPOK MHTEPBATT OT 6Hep-
TMM Ha B3aMMOJEHCTBYSA U BUAOBE cO'bckBallu ce YacTHLM. XOXBT HA CEUSHME U Ji-

(l)GpCHLU/IEI.HHl/I pasripele/IeHMs Ha Pa3JIMUHK XapakTepUCTUKH Ha TaKUBa npouecH Oaxa

'bPBUTE KCIIEPUMEHTAJIHM YKA3aHWA 33 €JUHHATa 00ILA IPUPOAa Ha B3auMoelcTBa-
1uTe 00eKTH U JelicTBalMTe cuitd Mexkay Tax. JlocTHraHeTo Ha EHEpPruuTe Ha cOIbe-
kBaHe 1o cToThuM GeV paskpy BB3IMOXHOCTTA 32 M3c/eBaHe B 06JacTTa Ha MHOKeC-
TREMUTE HpouecH (KOraTo B pe3ynTaT Ha ¢BibCKBaHETO Ha IBE MbPBUYHU YaCTHIM & U
‘b ce paXkaaT MHOXECTBO M Pa3JIMUHH BTOPUYHU YACTHLY ¢, (i=I,..n): :
‘ a+b—o ¢, tc,+..+c.

(daitnmaH nokasa, 4e MHOro uHOpMaLMsa 3a NPOLIEca Ha CHITHO B3aUMOAecTBHE MO-
K€ 1a ce M3BJleye, aKO Ce U3YUaBaT XapAKTEPHUCTHUKHTE Ha e[lHA oNpeliesieHa 1o BUJL BTO-
PHYHA 4aCTHLA C, KATO Ce npexebperde OpoAT M BUOOBETE Ha OCTaHaIHTe 06pasyBaHu
TIPY TO3HM NPOLEC YACTHLIM - TOBa Oe T.Hap. HHKJITO3HBEN NoAX0. PesyntaTuTe, nosnyue-

HH OT U3CJIeABAHHA HAa MHOXECTBEHUTE MNpPOUECH ¢ MOMOILTAa HA MeXypUuecTH KZ],MCpH‘

(kakTo M Npyry hakT K chobpaxeHns), JaKoxa ocHoBadue Ha Puuapa Galinman MpbB
A MPEAJIOKM MAEATA 30 NAPTOIIHSI MOIe) - TOIaBa MPEeANoaraeMH BUPTYaJIHM ChCTAB-
JIABAILM HAQ M3BECTHUTE HY “eNleMeHTapHU" YacTULHM. MHOTro ckopo “mapToHHUTe® 6sxa
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UIEHTH(UUUPAHH C ITO3HATHTE H HpI/IBHEl.Tl:[
[IHEC KBapKH,

U texnuTe npossu 69xa Ha6II0NaBAHHM Ch-
o B MexypyecTuTe kamepH. Hanpumep, Ha
dur. 4 e npeicTaBeHa “CHIMKA Ha IBPBUs] Hab-
/ofasan yapmoBaH 6apuon E ** B 80-unuosa-
Ta BOJIOpoLHA KaMepa Ha bpykxeliBbHokaTa Ha-
UMOHAHA NaBopaTopus, HO GHXMe OTHILIIH
MHOTO Jiajied, MbK 1 6UXMe HABJIE3IH B “Uy)aH
BOZM®, aKO C€ BITYCHEM JIa MJIFOCTPUPAME BCHY-
KM 3aCJTyTH HA MeXypUuecTaTa kaMepa MpH uar-
PaXIaHEe Ha eKCIIEPUMEHTANIHUTE OCHOBH HAa
CraHnapTHHS MoJiell Ha efieMEeHTapHUTE Yac-
THUM ¥ KBaHTOBATA XpOMOIHMHAMHMKA.

KonxoTo n HeBeposTHO Aa MarNexa, U oc-
HOBHTE Ha (pU3MKaTa Ha clabuTe B3aUMOeiic-
TBHA C2 TIOCTABEHH 11aK C MOMOILTA Ha MeXyp-
uectuTe KamepH. Ho npenu seuuxo - njom B3a-

UMojeiicTBuUATA ca ciabu,
| TO 32 TAX ca HeOOXOAMMH I'M~
FaHCKM KaMepH, 3a [a ocTa-
BAT Te3u cbOuTHa cnegu:
HaripumMep Gargamelle ¢ pa-
GoTen obem 9 m? (dur. 5).
Kato ce nouHe ot onpene-
JISIHETO HA pa3siMYHATE Ma-
paMeTpH Ha pasnajaHe Ha
PA3IMYHUTE CTPAHHU 3ape-
neHn W Heytpanud K-mes0-
HU WITH OUOPOBAHKTE CTPAH-
HH yacThum (D% D;A)-
BpEeMeHa Ha XUBOT, MOAHU Ha
pasnafaHe, KBAHTOBH YHCIa
u np. Hanpumep, axo ce-
YEHHETO 32 pasnajaHe Ha
; Kt—pt+ v}‘¢0,6351 +0,0019,
TO (OTHOCHTETHNTE) CeUEeHHS 3a pa3NafaHe Ha ChLUATA YacTHIA N0 “KaHama® K* — 7
+rl+et + v e(3,91+0,17).10% O6bpHeTe BHIMAHME, Ye BCHUKN Te3H UHCJIEHH CTOHHOC-
TH 1 TOUHOCTH HA PE3YNTATUTE Ca MONYYEHU YPe3 aHAJTU3 HA CHHMKH OT MEXypUecTH

FUVRA SRS R [ B

KamepHu!

W o To3u MbT, LOKATO C& CTHTHE A0 T.HAP. “IBAGOKO HeeJacTHYHM npouecH, npe-
AM3BUKAHM OT HEYTPHHO™ - TOECT PAXK/IAHE HA HOBM UACTHLIM B PE3YITAT Ha cOIbCKBA-
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ut He Ha HeyTpuHO ¢ aapoH. Hampumep
NpOLEcH OT BHAA:
v, (v”) + N — ™ + agponu,

KOMTO C€ OMMCBAT ¢ “nuarpamara®, no-
* kazaHa Ha ¢ur. 6. ETo ue ce nosssaBaT u

wt
thaHTACTHUHHTE “IIPOMEXIYTHUHH BEK-

B hadrons TOPHU 6030HK“ W ¢ macu 80 GeV () -

porn % HOCUTENIM Ha eJIeKTpociabuTe B3auMo-
Qur. 6 JleiicTBUs. 3a OHE3H, KOMTO Olle He ca

TMONYY MM MPEACTABA 32 XAPAaKTePa Ha MPOBEKIAHUTE C MEXypUECcTa KaMepa U3cie1Ba-
HHUsI M He ca ybelieHn B “UHTepnpeTaTopckuTe” KauecTBa Ha QU3HLIMTE OT TO3U HpaHIIl,
Ha ur. 7 npeAcTABAME CHUMKA Ha eHO ChOUTHE OT ONUCAHKA BUJ, PETHCTPUPAHO B
xamepata BEBC na LIEPH. ToBa e eronesta o oTKpHBAHETO Ha T.HAp. *“‘HEyrpajHH
Tokose" Ha kamepaTta Gargamelle (nax B LIEPH), xorato Bb3 ocHOBa Ha aHanuza (M3~
DABHSABAHETO) XaPAKTEPUCTHKHTE Ha 8 (0cem!) CbBMTHS OT NOCOUEHHUS BU, C& JOCTHA
A0 eHO3HAYHHS TEOPETHYEH U3BOJ, (M EKCTIEPUMEHTANTHO NOTBBPIEH PE3YNITAT) 33 Cb-
LECTBYBAHETO Ha BEKTOPHUTE DO30HHU. : ’

. “HaxancteoTo® Ha (U3HLIMTE, HHTEPNPETUPAILM PETUCTPUPAHH Ha MEXYpPUECTH Ka~
Mepu cbbUTHA, Gelle CoMywIHBO HPOHHIUPAHO OT €AHH OT NMPOYYTHTe QUMLK Ha
HaweTo Bpeme Buxu Balickond, xoiito, npoxekTHpaikyu npased AMano3nTHB, KOMET-
pupa: “... BIXKJAaTe CHUMKA Ha L°, pasnafall ce Ha 1° i A°, KOHTO OT ¢BOS CTpaHa ITbK ce
pasnaga Ha v u n°] '

Mucig, ye Tazu XaIIdBa, HO CbBCEM OCHOBATEINHA [LIerd, 61 TpAOGBAIO Ja HU BhaMpe
OT MO-HATATBIIHATA HU EKCKYP3Hsl, HO (DU3UILMTE HE CIUPAT, LOKATO He 0BepaT U noc-
JIEHHTE CTP'BKYETa 10 OKOCEHATa HUBA. 3a ChkKaJIEHHE, FOPKO UM HA OHE3H, KOUTO 1o
HHEePLUS WM HeJATHOBHAHOCT, MPOABJXKABAT 1a OGHKAMAT 110 OMOCKAHATA 3EMS ... ,
. Taka, oT MexypuecTaTa KamMepa BOIAT HAUYAJIOTO CM M CHBCEM HEOUAKBAHM U eK30-
THYHM OTKpUTHA. TaksB € cnydasT ¢ HabogaBaHOTO oile npes 50-Te roqHHY CHOU-
THe Ha “{t-3axBaT" B MankaTa 10-MHUOBa BoJopoAHA Kamepa Ha AnBapec. O6sacHenu-
eTo Ha HaGMIOJaBAHOTO EAMHVYHO ChOMTHE KATO MOCIeLOBATENEH KacKaleH npolec

(wm) +D - (pnD) —» He® + pu + 5,5 MeV

e nageno ot Epyaps Teitnrbp: ofpasyBaHe Ha “Me30aTOM® ¢ Me30H, OGUKAIALL OKOJIO

POTOHA ¢ opbuTa okoyo 200 MbTH MO-Majika OT TA3M Ha eJIEKTPOHA, NTOCeABALLO 06-

pasyBaHe Ha “Moniekynata® (upD) u cuHTesMpade Ha aaporo Ha He® ¢ oTaoensiHe Ha

OTrPOMHHTE (32 ATOMHMTE MaIabu) 5,5 MeV eHeprus np Bcekd TakbB akT. 3a cbxkane-

HHE YCJIOBUSATA B KaMepaTa - INIbTHOCT, ChCTAB U MIP., HE [103BOJISIBAT PA3BUBAHETO HA

BepibkeH (M ynpapnsiem) rpotec. Ho 0TTorapa BoAy Ha4aloTO CH HAZBAHUETO M M3C-

JIGABAHUATA HA “CTyAEHUs AAPEH CHHTE3",

I"opknte mMexypuecTu kameps 6sxa OCTABEHY M B CHONOBETE HA YCKOPEHH dTOMHH
anpal M oT Tasu exckyp3us (M3MLMTE W3BJISKOXa C MHOTO MUIOJOTBOPHH M3BOAH 32
CTPYKTYpaTa Ha SAPOTO, POLECHTE HA B3AWMOAEHCTBHE ITPU TAKHBA EHEPIMH - KOraTo
BCBILHOCT B3aHMOAEHCTBAT CYBAAPEHHTE KOHCTHTYEHTH M C€ TBPCSAT CHIHAHTE 32
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obpasyBaHe Ha “qeTBBpTO-
TO CbCTOAHHE™ Ha BelecT-

BOTO - KBAapK-T/IOCHHATA
Hnnasma.

Heka M kpas kaxem
HiKoMKo oGobmasamy gy-
MH, 30TBAp KK Ta3M ryiaBa
OT ()u3MKaTA Ha eJIeMeHTap-
HHTE YaCTHLM NIpH BHCOKH
CHEprUM. BuxX uekan ma ce
HalsgBaM, 4e oT paskasano-
TO ROTYK [POSTHYABAT HAKOU
OT HaH-XapakTepHuTe HepTH
Ha HaykaTa gHec,

Bonpeku ue otmesmnuTe
CKCNICPUMEHTAITHM (DakTH ca
TYXJIUTE, OT KOMTO ce uar-
Paxna 3naHueTo Ha Hayka-
Ta, HayKaTa He e cbGupane,
KOJIEKUMOHMpPate Ha u3omi-
PaHK, HECBBbP3aHU (BhakTy, a
BHCLL, 06eAuHsBaL] Bb3ME
3a ceeTa. He chuiecTRyBane-
TO Ha elIHA MU Apyra yac-
THLA (MW KyTTHiLa TakuBa),
NpOABABAHETO MITY HapyLLIA-
BAHETO Ha elHA wiu apyra
3AKOHOMEPHOCT, a U3rpax-
JAHETO Ha cHcTeMa, No3Bo-
JIABALUA €NHHHOTO OIMTHCAHU-

. &, obsicHeHue i npeickasea-
HE Ha npouecuTe oT 3a06H-
Kajdmara uu felcTBuTen-

- HocT. MapaxcaaneTo na cuc-
Te]\ T 4 < | : : HC
1aTHKATA HA eJIeMEHTapHHTEe HACTHLH, O6eANHIBAHETO HA HsiKOW OT BHIAOBETE CUNY

Ha B3aUMONEHCTBHE MEXIY THX, KAKTO K PA3KpHBaHeTO Ha 0BILATA UM KBAPKOBA CTpyK-
Typa, 6e nocturuaro ¢ METONUKATA Ha MeXypuecTHTE Kamepu. e
XapakTepHure 4EpTH HA CbBpeMeHHaTa - T.Hap. “rongma Hayka“ - pazmax u un éT-
PHAJIHM Ma1La6H Ha IpoBeX naHHTe u3caeBatus, (JHHAHCOBM cpefcTRa KOJIEKTHB M ’fa)::m-
RyHapoaHo cmpy)mpmecmo, BOIAT 3apaXJaHETO U 0cobeHo O(DOpMS;HCTO cH csiuo
Ta3u o6;1ao*r Ha pusukata. CoumaauuTe NOCNEACTBHS, HAJIOKEHH OT U3C/IeABAHMATA 3:
(DPIBI/IKH.T{I Ha BUcOKHTE EHEPIUH - HHTCDHHL{HOHHJ’H/IBHL{HHTG Ha HayyHuTe M3CJ’IC,HBZI;M5;




naykama

UMAT [aJieY OTUBAILK M MO-BAKHOTO - HeoOpaTUMU nocsieicTHs. ToecT He MoXke ¢Tpa-
Ha, KOATO HSAMA OIUT B TAKLB POA ASHHOCT, a MOXKE YCIEIIHO A C& MHTErpUpa B UHTEP-
HAUHOHAJIHUTE HayUHU KOJIEKTUBH, B KAKBUTO C€ NPOBEX/AT (a 32 HAMPEJ - OLLE NoBede
...) HAH-BAXKHUTE CbBPEMEHHY HAy4HU W3C/IEBARMS, 4 OT APYra - CTPaHAa, KOATO HE y4ac-
TBA B TAKMBA M3CJIEABAHMA, €l[BA JIM MOXKE AA NPETEHAMPA 32 IPU3HAHHE U HUBO Ha Ha-
yKaTa, KOSiTO NoAxbpxka ... CraBa Ayma, KaKTo 32 H3rpaXkAaHe Ha oOIIEeCTBEHO MHEHHE,
TaKa 1 33 MHTEPEC U OLCHKA HA PbKOBOJHUTE AbPXKABHH UHCTUTYLIMH - OT €HA CTPaHA -
M BB3MUTaBaHEe Ha ETHYHUTE OTHOLUEHMS B CJIOKHHTE KOHTJIOMEPATHH KOJIEKTUBH - MO
BB3PACT, CTIELMAJTH3ALILS U HepapXU4HO MOJIOKEHWE - OT Apyra.

W nakpas Heka npusHaeM M eQHA Jpyra 3acjiyra Ha Tasu MeToHuKa, OOWKHOBEHO
npeHeOpereana, HO Jalley He TOJAKOBA MaJioBaxkHa. PosigTa 3a nonynapusalius Ha Ha-
YKATa, KOHKPETHO Ha (QH3MKaTa Ha efeMeHTapHuTe yacTund. Ciaen abeTpakTHUTE M10-
HATHMS Ha KBAaHTOBaTa (MU3MKA, HENPEBOAUMHTE NPECTABY HA TEOPHSATA HA OTHOCHTEN-
HOCTTa U HeHabIiogaeMuUTe CHOUTHA HA MHKPOCBETA, €TO Ue Ha BA CBAT ce MOgBABAT
“CHUMKM" Ha eJleMeHTApHUTE YaCTULIM U TexHUTe BaaumogelcTeus! “UntocTpaumsra®

"Ha ABJICHUATA, ONKCBAHW C MOMOLTa Ha BHcCLIATA a6CTpaKTHa MaTeMaTHKa H3BEIHAX

“3a3eMsaBa” Ta3u HayKa, Bb3BPbILA JOBEPUETO B TOBA, KOETO IPABAT YUEHHUTE, H ONpaB-
HaBa, (AOHAKDBAE
LL{MTE HayYHHW LIEHTPOBE U YCKOPUTEIHHU 1a60paTOPHH Ce BOAAT Ha €KCKYP3HM YUEHULH,
BUCIUM JBPXKaBHM PBKOBOIUTENH, Kpaje U nanu. [a ce BUAW KaK ce ycKopsaBaT ejle-
MEHTADHHTE YaCTHILM M Kak ce GoTorpadupaT TeXHUTE B3aUMoeHCTBUS e chOUTHE OT
)KMBOTA HA YOBEKa, KOETO He ce 3abpaBs.
3aToBa JHEC C BBL3XUILGHME MOKEM LA 3aTBOPUM TasH 3abejiexXUTeNiHaA TJ1aBa OT
(pu3HKaTa HA €NEMEHTAPHUTE YACTHLM H TEXHUTE B3aHMOLENCTBUS MPU BUCOKH EHEp-
['Hi, CBBP3aHa ¢ MPHHOCUTE HA MeTOJUKATA Ha MexypuyecTuTe kaMepH. W ma oToanem
30C/ly’XKeHa MOUMT Ha BCHUKY - OT U3SBEHHTE TBOPLM A0 MHOMOBPOIHHTE HEU3BECTHH
TPYXEHHIIM, CBbP3aJIi TBOPYECKAaTa CH ‘¢bAGA ¢ TasW MIOLOTBOpHA METOAMKA. ,llaﬂu
MHOI0 33 Hes ¥ NIOJYHWIH MHOTO OT Hesl. ,
" 3acedcanenue no 8peMemo Ko2amo nuex ‘masu cmamus om ,LI Y6Ha npucmuzia
mexcHama eecm 3a cmapmma 1a npoip. 0-p Muxaun Hocugosuy Conoswos (1923 - 1995
22.), edun om eemepanume 8cped KOHCMpPYKmopume na mexypuecru kamepu. Edun om
OHE3U, KOUMO ME 2/1€0QXA OM CHUMKAMA, 30 KOSMO CHOMEHAX 8 HAUAAOMO HO MOSL PO3KA3.
“Bawja“ na 2-memposama nponanoga kamepa na OHAH, moii Gewe 06edunun okono nes
20/41.M MEHCOYHAPOOCH KOACKMUB OM (B3 0M BcluKU (6UBLILL) COYUANUCHIUNECKI CIIPA-
1 U MHO20 Om (6uswiuime) cosemcku penyoauKU, KOUMO 8 RPOOBANCEHUE 1A 08a0ECcemuna

200unU pabomuxa ¢ yenex 8 masu obaacm Ha (fusukama. Pesyamamume, noayuenu om

USYHABQAHEMO HA CHUMKY 0T MQ3U Kamepa, 00ABUCHI NBPEOHAUAAHO CBC CHON P~ MC3OHU
¢ enepaun 40 Gev, a caed moga ¢ peaamueuUCIUyHY A0Pa, €€ NOA3BAM € APUSHANUE 6Cped
Hayunama obujecmeenocm. Ha npogh. Conosbos 0vadicu coujecmsysanemo u dednocmma
cu epynama fusuyu om UAHAE, BMEH u BXTH om Cogius u BUEH-Bapna. Kakmo u
HAUAMQ RPUIHAMEAHOCT - 3G HE206aMA BE32PAHLNNA OMOADCHOCH HA HAYKAMA, NPUME-
Pa My 30 HAYuHa decmnocm, baazopodcmeo u besxopucrmiia omosuguugocn:, B

...) CPEICTBATA, H3PA3X0ABaHHU 32 TAX. J{Hec Ha noceleHre BbB Boae- |
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HOBA Bb3MOKHOCT 3A IIPSIKO
PETHICTPHPAHE
HA FPABUTAIIMOHHHU BBJIHI

Munko bopucos*

1. PATUOITYJCAPU U PEHTTEHOITYJICAPU
Panuonyncapure, o3nauaBanu B NutepatypaTta ¢ PSR (Pulsating Sources of
Radioemission), ca xocMuuecku o6exTH, kouTo 6axa OTKpUTH Tpes 1967 r. oT AHTEHH

* X101 ¥ HeroBu CHTPYIAHULIHU. TG W3JIBYBAT PAaJHOUMITYJICH, KOUTO CJIEABAT €JIUH cnej

Apyr npes TOYHO onpefeneHo Bpeme. Hanpumep, 3a mbpBus oTkput nyncap PSR
1919 + 21 (4ucnarta o3HAa4aBAT rajakTUUHHTE KOOPAWHATH Ha obekTa, B cuyuas Ha
myscaps), ToBa BpeMe e 6uno 1=1,3370113 s npu oTkpuBaHeTo My, TOYHOCTTA Ha Cilel-
BaHE Ha UMITYJICUTE € CDABHUMA C TOYHOCTTA HA ATOMHKTE €TaJIoHH 3a BpeMe. [Ip ro-
NPOLBIDKUTEHY HABIFoAeH!S 06aue e Busto YCTAaHOBEHO, Ye TOBa Bpeme cyiabo Hapac-
TBA. 32 bPBMA OTKPUT MyJicap ToBa HapacTBaHe ¢ 3,8 x10* s 33 HeHOHOUIKe. ‘
Cxkopo cyien OTKPHBAHETO Ha ITHPBUS pafHoMyacap 67Xa OTKpUTH U IpYTH paju-
onyjcapu. Te ce pasngyaBaT Mo BPeMETO T Ha MOC/IEHOBATENHOCT HA U3JIbYBAHHTE
panuoumnynen. Hanpumep nyncapbT, Koiito 6e OTKPUT B MBIJISBHHATA HA Cb3BE3IH-
eto “Pak” PSR 0531 + 12 21, uma Bpeme Ha cllefiBaHe HA PaAHOUMITYJICHTE OKOJIO 33

* ms. [Ipu Hakou nyncapu Ge ycTaHOBEHO, Y& OCBEH PaAUOUMITYJICH T€ U3IbUBAT U CBET-

JIMHHM umrysicu. Baxa oTkpuTu u penTrenonyncapu (RSR), KOUTO H3TBYBAT MOCAENO-
BATEJIHOCT OT UMITYJICH Ha PESHTI€HOBO JibueHKe. [IpH TAX BPEMETO Ha ClleNBAHETO Ha
MMITYJICUTE € N0-TOJISIMO M JOCTUIA CTOTULM CEKYHH. ‘
Papuonmnyncure, uarbuBatu oT pagnonysicapuTe, UMaT c0KHA (GHHA CprKTypa.;
EneMeHTHTE Ha Ta3M CTPYKTYPa ca ¢ NPOLbIXUTENHOCT okosio 10 s, OT ycnosueTo,
Ye pazMepuTe Ha M3NbUBAIIATA 06IacT He Morat Aa GbJaT No-rojgeMs oT Pa3cTOSHU-
€TO, KOETO CBCTIIMHATA H3MKHHAaBa 3a BpeMETO Ha NPpOAbJIAKHUTECITHOCTTA Ha HaH-MaJiKus
€JIEMEHT Ha pPafiMOUMITyJica, Ce MOJyuaBa, ue JUHeHHUTE pasmepu Ha M3JTbuBallaTa
ofyacT Ha pajuoNyJNcCapUTe He MPEBHIUABAT TPH KMIOMETpA. Ilo-kbCUTE eleMEHTH
BB (JMHATA CTPYKTYPa Ha paJHOMMITYJICHTE HA PAJMONYJICAPHTE 30KbCHABAT TIOBEHe
oT Awjirute. ToBa e cBbP3aHO ¢ pasceHBAHETO Ha paJHOUMITYJICUTE OT efleKTPOHHTE Ha
ME3NY3BE3AHATA CPefia, CPEAHATA IUTLTHOCT HA KOSITO € M3BecTHa. OTTYK 3a pascTo-
SHUETO [0 IyJICApUTe Ce MoJyuyaBaT CTOMHOCTH ot 200 go 7000 cBETJIMHHM FOIUHH.
CreoBaTeIHO pafHOIYJICADUTE C& HAMHDAT B HalUaTa rajakTuxa. [LIETHOCTTa Ha
MOTOKAa HA EHePrusATa B OTHAEIHHUTE PAJHOMUMITYJICH Ha MylcapuTe & MHOTo rojsiMa. Ts
LOCTUTa 10 JEeCEeTKH MEraBaTa Ha KBAJAPaTeH CAHTHMETED. 33 CPABHEHHE ITBTHOCTTA

*Akademur M. Lopucos, HOTT na GAH.
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HA o6LIATA eHEPrHA HA U3TbYBAHE OT CnbHueTo e okono 7 kW/cm?2

Criopen o61wonpuetoTo cera cxsa LHAHE, paTHOMYICAPUTE IPEACTABIISIBAT HEYTPOHHH
3Be3nu. [Ipu Maca npuGausuTento paBHa Ha MacaTa Ha CI'BHUETO AMAMETBPBT Ha
fyacapure e camo okonio 20 km, a IIBTHOCTTA MM € okoMo 10" g/em®. Te ce pbpraT
OKOJIO JaZieHa OC M NEPUONBLT HA BbPTEHETO UM € PaBEH Ha BpEMETO MeX Iy ABa paau-
OMMMYJICa, H3IbUYEHHU OT Mmysicapa. Camo HEYTDOHHM 3BE3NM MOraT Aa 3arasfT cBOSTA
USATOCT Npy nepuos Ha BbpTeHe okono 0,01 s, Beneactere 6bp3oTo i BbPTEHE OKOJIO
"HEYTDOHHATA 3BE3/12 Bb3HMKEA CHJIHO TUMOJIHO MATHUTHO NOJIE C MHTEH3UTET OT nops-
Aeka Ha 10" Gs. MaruuTHaTa oc He CBbBIAAA C OCTA2 HA BLPTeHeTO. B 06/1acTTa Ha

MArHMTHUTE MOJIFOCH H3THYAT 3apeaeHu HaCTHLH, KOUTO NopaXxaaT MoOLILHO paanuous- :
I'BYUBAHE B €JUH KOHyc. Kakro ApH (.bﬂpOBSTG TOM ce BBDTH CBC CKOPOCTTa Ha BBbPTEHe

HA lyNicapa v npeMuHaBa HABTIONATENHATA TOYKA Ha 3eMATa NepUoARYHO, KaTo nepu-
OABT HA NMOBTOPEHHE HA JOCTHIHANHTE 10 3eMsiTa pasouMITyJicH e paBeH Ha NepHofa
Ha BbPTCHETO HA HEYTPOHHATA 3Be3/a.
PeHTrenorure MYJICApU NPEACTABAABAT ABOHHH 3Besau. EaHata ot Tax e HEYTPOHHa
3BE34a, a Apyrata e 3Be3fa - ruranT. Te ce HAMUPAT Ha MaJTKo Pa3CcTOsSIHUE efHa OT
Apyra, OA Taka HapeueHaTa rpaHuUa Ha Pouw. Topaau ToBa HeyTpoHHaTa 3BE3J(a 3aC-
MYKBA BEILIECTBO OT 3Be3JaTa - rUranT. Tosu MpoLec ce HapHYa akpenus. 3acMyKaHOTO
OT HEYTPOHHATA 3Be3/1a BEILIECTRO o6pasyBa 0kono Hes razos npsered. CutosuTte nu-
HHW Ha IHMNOJIHOTO MAarHMTHO MNoJje NPEMECTBAT BEIIECTBOTO OT TO3M NMPBCTEH KbM
MArHUTHHTE MOJILOCH U TO Nafa BbpXy NOBBPXHOCTTA HA HEYTPOHHATA 3Be3na. B peays-
TaT Ha TOBa ce W3NbUBA MOUIHO CIHUPAvYHO PEHTIEHOBO JibueHHe, KakTo MpU pagu-
ONyJcapHTe, Taka U Npu PEHTIeHONYJICapHUTE PEHTIEHOBOTO JIbUEHHE, Mopajiu 6bpao-
TO BbPTEHE Ha HEYTPOHHATA 3BE3Ma, JOCTHIA Ao ToukaTa Ha HabMmoAeHue Ha 3eMsTa
nox dopmaTta Ha MMITYJICH, KOUTO HMAT repron Ha NOBTOPEHHUe, paBeH Ha nepHona Ha
BbPTEHE Ha HEeYTPOHHAT] 3Be3a. Ilpu pentrenosute TTyNCapH CBETUMOCTTA Ha PEHT-
reHosute umnysicu e 10* + 10° nbTH no-ronsma ot obmaTta cBeTUMOCT Ha CnbHuero B
-LENHA CHeKThD HAa UITBYBAHNTE OT HETO eEKTPOMATHHTHH BbJIHU. ‘
Panuonyncapure ca equn nauanen CTAM B pa3sBUTHETO Ha HEYTPOHHUTe 3Be3nu. Har-
pUMep paauoflyncapbT B MBIIIABHHATA B Cb3Be3AMETO “Pak” e BH3HHKHAJ NpHU M36yX-
BaHero npes 1054 1. Ha efHa cBpBbXHOBA 3Be3fa. [IEpBoHayaHG TOH ce e BLpTan no-

6Bp3o, oTkonkoTo cera, a CKOPOCTTA Ha BBPTEHETO MY, ¢ APYrH Aymu NEPHOJLT Ha
HNOBTOPEHMUE HA PA AHOUMITYJICHTE, 1Lie [IPObIIKABA Ala ce yBesinvaBa u B 6bae1e. [Tpu-

IHHHTE 32 TOBA Ca KaKTO PafHOUAIBLYBAHETO Ha nyncapa, Taka ¥ U3THUYAHETO Ha Be-
HLECTBO OT MyJ/icapa B OKONHOTO NPOCTPAHCTBO, C o6pbIaHeTo HA MOCOKATA Ha T0To-
Ka Ha BEIIECTBO OT OKOJIHOTO NPOCTPAHCTBO KbM MyJicapa, Bb3IHUKBA CITHPAUHO peHT-
TCHOBO U3NBUBAHE, TOI Ce NpeBpbILa B PEHTTEHOMYICAD H NEPHOLLT HA BBLPTEHETO My
SHATUTENTHO HAMANTIABA. AKO AKPELMPAHOTO BEMmECTEO NPeaBa HA HEYTPOHHATA 3Be3j(a
1 BIJIOB MOMEHT, Bb3HHKBA Bh3MOXHOCT CKOPOCTTa HA BLPTEHE HA eNHAa HEYTPOHHA
3BE3/a Ja ce YBEJIMUM 1 TS OTHOBO A ce HPEBLPHE OT peHTreHOMyIcap B pagHonycap.
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2. TPABUTALIMOHHU BBJIHU ‘

B HioToHosata Teopus 3a FpaBHTaLMATa HIOTOHOBUAT NOTeHUHMAN HA rpaBHTALLU-
OHHOTO 110JI€ , KOHTO TYK € CkaJapHa BeMuuuHa, YAOBAETBOPABA ypaBHEHHETO Ha [To-
ACOH: ‘ ,

A¢ =4nGp, (N

KbAeTO A e JIannacosusT onepatop, p - IbTHOCTTA Ha BELLECTRBOTO, a G - rpapUTaLU-

OHHaTa KOHCTaHTa. B TeopusaTa Ha AHutajiy 2a PaBUTALMATA, KATO CE U3XOWIA OT

OCHOBHATA W€, Ye MPABUTALUATA U U3KPHBABAHETO HA MPOCTPAHCTBO - BPEMETO Ca

TACHO CBBP3aHM, ypaBHEeHNeTo Ha [10acoH ce 3aMecTBa ¢ 4-MepHU TeH3opHH ypasHe-
HUSI, KOUTO UMaT BHAA: :

R, - 12g, R=8rG T, : (2)

Ty ¢ e ckopocTTa Ha cBeTNMHAT], 8y, €3 KOMMOHEHTUTE HA TaKa HAPEYEHUT MCTPH-
“4eH TeH30p. MeTpukaTta Ha npocTpaHcTsO - BPEMETO c€ olIpeaess OT BULA Ha UHTep-
BaJ1a Mexay cbOuTHATA ds: ‘ ‘ '

' ~ (ds)?=g, (dx)i(dx)*, €
R, ca xoMroneHnTHTe Ha Taka HapeueHus Tensop Ha Puuu, koliTo onuesa kpusnHaTa Ha
NMPOCTPAHCTBO - BpemeTo. Herosure komnoHenTH ce uapasasat Ype3 KOMITOHEHTHTE
Ha METPUUHIL TEH3OD g, 1 TEXHUTE ITbPBU W BTOPH NPOM3BOAHH 110 KOODIHHATHTE.
Benwuunarta R ce onpenens or:

R =R,g", @
KBbAeTO gik ce onpenensT oT ypapHeHusTa: : ‘
g'g,,=8" &)
Tyk 8™ ca KOMIIOHEHTUTE Ha eAUHITUHUA TeHzop Ha Kpouekep:
6i"‘=l ApH i =m M;Si'“=,0 npui =m, - (&)

B ascuata crpana na Affumaiinosure YPABHEHMs 38 rpapuTauusita ctou T, Taka Ha-
PEHCHHSIT TCH30P HA €HEPrusiTa - MMTIYJICA, M Ha eKBMBAJIEHTHATA Maca. Heropyre
KOMITOHEHTH C€ M3PA3ABAT UPe3 MIbTHOCTTA HA MaTepusiTa (EHEPruaATa), NOTOLMTE Ha
MMIYNCA, M HAKOM APYTH BETHUMHMU, XAPAKTEPHIMPALUM MATEPHSTA U HeHOTO ABIKe-
HMe. : |
AKO BCHUKHM KOMIIOHEHTH T, ca HyneBu, To M BCHUKM KOMMOHEHTH R, ca Hynesu.
Ipu i = k xomrnonenTuTE 8 3 Hy/leBH, g, & paBHo Ha 1, a g ca pasuu Ha -1. Torasa
KPUBMHATA Ha TIPOCTPAHCTBO - BPEMETO M3UE3BA, TO CTABA NCEBAOEBKIHIOBO H Hero-

"BaTa MeTpHKa nobusa NMCEBHOECBKIUAOB BHA: - ’

(ds)*= (c dt)?- (dx)?- (dy)?- (dz)2 : - ™.
AXo ce nonoxu, ue : | ,

g; = | + h,, xpaero h«l, : (8)
ypaBHeHMATa Ha AlHinakiy 3a rpasuTaumaTa (2), B Topa 'bPBO NPHOSKEHIE 0BUBAT
BHAA: ‘ ‘

(& 1 &)

0 ‘ | : 9)

i by
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T.C. HA YPABHCHHUS Ha IJIOCKH rpaBUTAaLlMOHHH BBAHU. rpﬂBl/ITaul/lOHHﬂTe BBJIHU, 110~
}106HO Ha eJIEKTPOMATrHHTHHTE, Ca HATIPEYHU U CE€ PAINPOCTPAHABAT ChC CKOPOCTTA Ha
CBETJIHHaATAa. ‘

Besxo YCKOPHUTETHO ABHXKEHUE HA MACH BOIM A0 U3JIBUBAHE HA TDABUTALIHOHHHA BBJI-
HH. Crien U3IbYBaHETO UM, Te€3H BbJIHY, nonoGHo Ha CJNEKTPOMATHUTHHTE BbLJIHHU, C€
OTK'bCBAT OT ABUXKELLHTE -CE YCKOPUTENHO TeJla U ce pasnpocTpaHABaT CaMOCTOATEN-

‘HO. HODZU],M MAaJIKaTa MUIBTHOCT Ha OBMKHOBEHMTE Tela W Ha TenaTa B ClbHYeBaTa

CHCTEMA, U3JTLYEHHTE OT TAXHOTO YCKOPUTEJIHO JBHXXEHHME MPAaBUTALIMOHHU BBJIHU €a ©
MHOTO MaJIBK MHTEH3MTeT. Taka Hanpumep cucTemata IOmuTep - CibHIle M3NBUBA
rPaBUTALHOHHH BBIIHHU € MOIIHOCT okofio 450 W, Tosa e enna 107 yacT oT MotHOCT-
Ta HA M3TBYBAHUTE OT CI'BHUETO eJIEKTPOMATHHTHY BbJHK. TBBbpAe cnabo e uarbuBa-
HETO Ha 'PABUTALUMOHHH BBJIHM OT 0OWKHOBeHHTE ABOMHM 3Be3au. To e egqna 1072 yacr
OT U3JILYBAHUTE OT TSX eJIEKTPOMATHUTHH BBLJIHH. 34TOBA [P OTKPUBAHETO Ha 3Be3H-~
T€ CbC CBPBXroJiAMA IUILTHOCT, HHTEPECHT CE HACOUM KbM HIKOH “KaTacTpodanHK

- AcTPO(M3NYHY ABNEHUS”, CBBP3AHH C M3TOUHULK HA JOCTATHUHO MOLUHHM FPABUTALIM-
OHHH BBJIHU, KOUTO OMXa MOINIM €KCIEPUMEHTANHO 4a OBAAT perMCTpUpPaHH.

KM Te3n kaTacTpothanHy acTpo(h)u3NUHK SBAEHUA TPHHALIEXAT 3BYXBaHMATA Ha
(CBPBXHOBH 3B8€3]1H, yNAPBT Ha ABE HEYTPOHHM 3B€3]4 U Apyru. B HamaTa ramakTuka,
KaKTO ¥ B Hail-Biu3kyuTe N0 Hesd ApYrd rajakTHky, TakWBa KatacTpodansy acTpodu-
3HYHH SIBJICHMS C€ CIIYUBAT CPEIHO OKOJIO BEJHDBXK Ha eIMH MeCeLl.

Ipu Te3n kaTacTpothaiHy acTPOPUIHUHY SIBIEHHS Ce U3ThUBAT I'PABUTALMOHHH BbJI-
HH ¢ MHOrO IUMPOK CHEKTHP OT HECTOTH, MOA (hopmaTa Ha HMINYICH WM MAKETH. OT
BBIIHHM ¢ npoxb/kuTeNHocT 107 + 10 s, Cera B pasnuunu JabopaTopuu no ceeTa ce
paboTH Mo HAKOMKO MPOEKTa 32 CH3NABAHE HA AMAPATYPa 32 YAABAHE Ha TAKMBA MMITYJI-
CH OT TPaBMTALMOHHH BbAKU. KaTo aHTeHa 3 yaBsHe Ha nogobHu MMITyJICH OT IPABH-
TAUHOHHW BBJIHY €€ APEJIaTaT pasjiHuHy Tena, HanpuMep UHAMHAPY WITH NPBYKH, Hafl-
.PaBeHY OT NOAXOAAILN MATEPHATIM C MAJTKM aKyCTHYHH 3ary6u. JIbJIraTa 4acT Ha Tesn
Tena e pasfofiokeHa MepneHAHKYJSIPHO HA HATIPABJEHHWETO, OT KOETO G& O4aKBa Ja
MPHCTUIHE MMIYJICHT OT FPABUTALIMOHHM BbJIHM. OuakBa ce TO3M UMIYJIC Ja npeu3-
BMKA MeXaHMUHa le(OopMaLus B €HA TAKaBA IPABUTALHOHHA aHTEHA, KOITO Jedopma-
UM 12 MOXE 12 C& PErHCTPUPA U H3MEDHU. [NpecmaTanusTa nokaspaT, 4e Taka NpegHs-
'BUKAHUTE Ne(opMauuy Ha TPaBUTALMOHHATA aHTeHa npegeTasassat 1079 + 102 gacr
OT IBJDKHHATA HA AHTEHaTa. 32 M3MepBaHe HA TaKMBa MAJKH TIPEMECTBAHMS Cera ce
pazpaboTBaT IMaBHO Pa3HYHH JIA3EPHU HHTEP(EPOMETPH C roJIAMA UyBCTBHTENHOCT.
Hocera HamMa 6e3cNOpHH TIONOXKHTETHN PE3YJITATH 30 YIABSAHE HA UMITYJICH OT IPaBH-
TALMOHHK BhJIHK, HOCTHIHATY TI0 TO3U LT,

3. ABOHHUTE ITY JICAPU KATO U3TOUHUILIU HA TPABUTALIMOHHHN BbJIHU

Ilpes 1974 r. ixoysed Teitnbp 4 cbTpyaHuKbT My Pheen Xbic, KaTo NpoBexiaiu
CHCTEMATHYHH HabJIIOAEHHUS 32 THPCEHE HA HOBH MYJICAPH C© TPHCTAMETPOBUS PafdH-
oteneckon B Apecubo B Ilyepto Puko, oTkpunu mbpeys asoeH paauonyncap PSR
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1913 +16. JIBuxeHHETO HA Ta3u ABOIiHA cHCTeMA, TOPaAM OTPOMHATA IUTBTHOCT U MaJl-

KOTO pa3cTOsHUE MEXY ITyJIcapuTe, MOXKE TOYHO JIa Ce [IpecMeTHe caMo ¢ AlHIajiHO-

BATA TEOPUS 3 MPaBUTALMATA.

Criopen AlfHinaiiHoBaTa Teopus 3a rpaBHTaLMATa OpOUTANHMAT TEpUO HA EAMH
ABOEH I1ysicap TpabBa UyBCTBUTENHO 4a HAMAJISIBA, OPaJH H3TbYBaHE HA TPABHTALIM-
OHHM BBJIHY. ToBa HamaJisBaHe TPAGBA 1A € TONKOBA I10-FO/IAMO, KONIKOTO M0-ToJIAMa €
IUTLTHOCTTA HA [ABETE HEYTPOHH 3BE31H H KOIKOTO MO-MAJIKO € PA3CTOSIHHETO MTOMEXK-
Ay uM. TlpecMsTanuaTa B3 ocHoBa Ha AliHalHOBaTa TeopUs 3a FPABUTALMATA ITO-
Ka3BaT, 4e 3a €HO 3aBbPTAHE Ha ABONHUA Nyacap, OpOUTANHUAT MY 1epuo TpsibBa na

'HaMansgBa oTHocuTeNHo ¢ 2,40.10°%, Bb3 ocHoBa Ha HaG/IIOAeHUATA 32 HAMAJIEHUETO Ha
opbuTanuus nepyos e nosnydeno (2,30 + 0,2).107% ChBraIeHHETO MEHLY H3MEPEHOTO

OTHOCHTEJIHO HAMaJIeHHe Ha OPOUTATHUS NEPHO Ha JBOHHUTE MyJICAPU M TEOPETHYHO
npecMeTHaTa My cToiHocT e Brnevatissawo. [Ipes 1993 r. xoyzed Teinbp u Prcen
Xnnic nonyunxa HobenosaTta Harpana no (u3uka “32 OTKPUBAHETO HA HOB THII NyJicap
- OTKPUTHE, KOETO 1aBA HOBM Bh3MOXKHOCTH 32 H3yUaBaHe Ha rpaBUTaLIMATa”.

Pesynrature ot uscseasanusita Ha Teiinbp 1 Xbjc BbPXy OTKPUTHS OT TAX JBOEH
MyJIcCap ce pPasryIeXJaT KaTo eKCIIepUMEHTANIHO, MAKAD M He NpPSKO, NOTBbPKAEHHE 32
CBHILIECTBYBAHETO M POSIATA HA MPABUTALMOHHUTE BBJHU. Te ca i eiHO HOBO MOTBBLPK-
HeHue U Ha AjfHIaiiHOBaTa TEOpHS 3a PABUTALMSTA, KATO CC NPHBABAT KbM H3BECT-
HHTE Jlocera TPH Hali-BaXKHH €KCMEPUMEHTAIHN NOTBbPXKASHHS Ha obliiaTa Teopys Ha
OTHOCHTETHOCTTA: (i) oBIDKEHMETO Ha Mepuxesnus Ha opbuTaTta Ha Mepkypui, (i) oTk-
JIOHEHUETO Ha CBETJIMHHMTE JIbYM OT FPABUTALMOHHOTO nojie Ha CibHuerto u (iii) Ha-
MaJIIBAHETO Ha Y€CTOTATA HA CHEKTPAHUATE JIMHHUK B CUIHH IPaBUTALMOHHH MOJIETA.

®  BoIMOXCHO AU € 2DABUMAYUONHUME 8BAHY, UBNBUBANY ON 08OUNUME NYACA-
pu, 0a ce peaucmpupam npako ta 3emama? -

® Kakea e n1aii-nodxodawama 3a masy yea aumena u yeuasameana anapamypa?

Tesu BbNpocH Bee Olle CTOAT HEPa3pellieHH M YaKaT CBOS OTrOBOP.

‘Criopeg Hac, 3aciyxaBa Ja ce pa3paboTH HASATA 3a M3MNOMA3BAHE HA MOHOKDHCTAJT-

. HH NPBYKKH OT MHE30CNIEKTPUYEH TMONYyNpOBOAHHK KATO aHTEHa 3a FpaBHTﬂuHOHHHTC
‘BbJIHH OT llBOl‘:lHI/ITC [IyJICaApH. B Ttakapa aHTeHa FPaBUTALIMOHHHUTE BBJIHU CE€ MPEBPD-

LIAT B aKyCTHYHH TPENTEHHS, KATO AHTEHATA MOXe A0 UTDAE PO HA CHITHO CeJIeKTH-
BEH PE30HATOP Ha akyCTHUHWTE TpenTeHHs. OT Apyra cTPaHA TO3M PE3OHATOP, Ype3
aKyCTOENIEKTPOHHO B3AUMOIEHCTBHE, MOXeE Aa Ce H3MOM3BA M KATO aKyCTOENEKTPHYEH
YCHIBATEN Ha ITbPBOHAYANHO MHOTO CaBK aKYCTHUHH BBJIHH, NOPOAEHH B aHTEHATA
OT [PABHUTALMOHHA BBJIHA, H3JI'BYBAHA HETIPEK'BCHATO OT ABOHHHUA myncap. M

. ]I.‘.....‘L..............‘..".'.“.....’”.......
: Aborupaiime ce cnucanue "HAVKA"
E ‘I/Iggqﬂue Ha (61030, Hal yuenume 6 Butzapus ® Codus, O6opuwe 35, mes. 44 52 61
. . ®  Pegofien abonamenm - 1600.48. - ®  3a wierobe na CYB - 800 48,
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f oouecmto B
POJIHTA HA HAYKATA B
AMEPUKAHCKOTO OBHIECTBO

bupTeH Puxrep *

{Temam om nayunomo omipumue 0o nosama mexnHon02un ¢ HeNPEOsUOUM,
nopadu koemo 3akonodamenume u admunucmpamopume, cmpemsiyu ce da npe-
opuenimupam OepucagHama noaumuka 8 obaacmma na ha yrama, mpsbea Oa
oce3nanm, ue oceen da ce cvCpeOOmMouaBa §vpXY KPAMKOCDOUNUE 3adauy Ha
undycmpusma, 0spicasama mpabea da npasu u OvA20CPOUNU 8AOHCENUS 30
“uscaedsanun u passumue (H&P)" [rescarch & development (R&D)/

. Haykara u B wacTHocT dhusuxata Gewe B 0THOCHTENHO NPHBUIETHPOBAHO MOJIOXKE-
Hue B CAIll cnex kpas Ha BropaTa cBeToBHA BOMNA. IlpasuTencTBeHaTa MOAAPHIKKA
belue Lieapa H OHA3M YACT OT HAC, YUATO Ka pHepa ChBMNafa ¢ MepHoAa ciel BoiiHaTa,
6gxa N0 HEOTAABHA CBUOETEM Ha HAPAacTBALLO peasiHo DUHAHCHPAHE HA M3CJIeBAHK-
ata. [opnpwikkarta 3a Hac ce ocHoBaBaile Ha xBe NpeaNoIoKeHus: HaykaTa 61 Tpsb-
Basio 1a noJobpH KHUBOTA HA TPAKAAHUTE H A4 HU HaMpaBH CUI'YPHU B eJIMH CBAT, KOHTO
U3LJIEKAAILE KOCTA OMACEH BCAEACTBUE NPOTHBONOCTABIHETO mexay CAIIl u CCCP.

MexayHapoLHOTO NonoXKeHue, KaKkTo MOJTUTUYECKOTO, TAKA U UKOHOMHUYECKOTO, Ce
npomeHy pemurenno. CCCP peye He CBILECTBYBA U HKOHOMHYECKHUTE HU npobiemu
CTABAT BCE MOBEYE C HAPACTBAHETO HA AEPULIMTA U C BCE MO-TONAMOTO 33CHIBANE Ha
MKOHOMHYECKHTE HU KOHKYPEHTH. C Tesu mpomMenu fol1e H IPeoLeHKaTa Ha MHOTO OT
TIPUETHTE NPUOPHTETH 3a NPaBUTEJICTBEHUTE NeliHocTy. He e H3HEHa[a, Ye OCHOBAHH-

ATa 32 NOANBPKAHE HA HAYKATA € EIHO OT HelaTa, KOMTO Baxa mpepasrnenanu. da
Obaewwr “pasrnexnan® He e MHOro TNIPUSITHO 32 OH3M, KOIITO & “rnoa Muxpockona®, Tei
KaTO HA MPaKTHKA OT HAC Ce UCKallle OTHOBO Ja ONpaBAABAME HALIETO CBILIECTBYBaHE
1pe3 0Ka3BaHe Ha OTHOLIEHHUETO, KOETO PaboTaTa HH HMA KbM 3aJlaud, CMATAHH OT
o01LECTRBOTO 32 Hali-HeMOCpeCTEEHH. C

3a yueHHs TOBa KPUTHYHO IOJI0KEHHUE € CTpaHHo. HiMa HayuHaTa peBomouus, ko-
ATo 3anovuHa npenu 400 roxuun ¢ paGotute a Manmuseii, u Ch3fafeHuTe 6Raroma petine
HA TasW PeBOJIOUMS TEXHAUECKM cpelicTBaA He npeoGpasuxa cseta? [Ipeo6pasuxa ro!
AKO 4O0BeK, KUBSJI CAMO [PEeH OKOJIO CTO FOAWHM, 6M NOMajHaN HAKAKCH B JHEIIHNS

IeH, Toi 6y YCTAHOBUII, Y€ CBETBT € TEbPAE PA3NMUeH U AopH cMyulasail. [1o oHona
BpEME CPENHATA MPONBIIKUTEIHOCT Ha SKHBOTA € Giia No-MaJika, JETCKATa CMBPT-

¥

* Dspmsn Puxmep, dupexmopsm na Stanford Linear Accelerator Center ¢ Crmaugiopo,
Kaaugiopnun, e 6un npezudenm na American Physical Soctety om I anyapu do 31 Oexemapu
1994 2. Tasu cmamusn e AOURMAYUA HA NPOUAAIAMA MY ey Kamo npesudenm, useceny
na 19 anpun 1995 o. a6 Bawunemon & dens na Dusuveckomo obugeemso nped coemecm- .
1un Cumnosuym va APS u American Association of Physics Teachers.
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HOCT - MHOro No-BUCOKa U OT GojiecTH ca YMHPQIIH ITOBeUYE X0pa OTKOJNIKOTO OT ¢Ta-
pocT. Crobuenusra Gunu NPHMHTHBHH, CHLUECTBYBATH CAMO HENOAANAHY TeedoHn

‘M HAMaTo panuo u TEJICBU3UA, OGHKHOBC‘HPIHT YOBEK 3HaENM MaJIKO 34 OCTAHAJINA CBAT,

TpancnopTsT 61N 6asen u HAMAJIO aBTOMOOWIIM H caMoJieTH. CybaToMuuaT cpst e
Ous HemosHaT, Hamao KOMITIOTPH U T.H. B selfcTBUTENHOCT noBeyeTo HELIa, ¢ KOUTO
C€ 3AHMMABAT XOPaTa JHEC, Ca B HEM3BECTHMU 32 OHOBA Bpeme 06J1aCTH ¥ ca 0CHOBaHU
Ha TCXHOJ'IOFI/IM, KOHTO ca pe3ym"mf Ha 3afoYyHaTaTa oT Faﬂnﬂeﬁ Hﬂy‘lﬂa peBOJIOLINA.

Ennn ot ocHosruTe npo6iemu na na LIeTO 061UECTBO THEC, 4 CNIEAOBATENHO H HA OTH-
THUMTE BB BalunHrToH, e curyprocTTa Ha HkoHomukata. Tasu Tema ce o6omikaa ¢ TEPMH- .
HU KaTO JehULIMT, TeXHOOrHYECKa MOHUTUEA, KOHKYPEHTOCTIOCOBHOCT I NOLABPIKAHE HA
BHCOKOTEXHOJIOrMYHA NMPOMHIJIGHOCT H TOHYHO B PaMKHTE Ha Te3n NOHATHUA Ce [peoueHIBa
Hay4HaTa nonutuka. ToBa OTHOLLICHWE ONPABIAHO H3HEPBS Y4acTBALLUTE BLE byHaAMER-
TAIHU M3CIIE ABAHMSL, Thi KATO Te3W M3CIeABAHIS HMAT OTHOLLEHHE K'bM ABATOCPOUHY MTOM3H,
[OKATO PA3MCKBAHMATA NOYMBAT Ha KpaTkocpouny nono6penus. Makap na ChLIECTBYBA
CBIilacHe, ue (yHAAMEHTANHATA HAyKa e Helwo R06po, HMa omacHoCT HepazbupaHeTo Ha
TOBA kakK TS BOAM 10 CH3ABAHETO HA HOBA TEXHUKA 1 MPUIIOKEHNS Na AOBEE 10 ChKpalila-
BaHE Ha JIBIMUTE CPOKOBE U 1O TO3M HAUMH Ad HAaBPEIM HA NEPCIIEKTHBHTE 32 Yollex B
OHOBA, KOETO MOJIMTHHUTE Ce ONUTBAT A3 HaIpaggr.

MosTa nuuna nepenextisa e Tasy Ha (U3MK, KOHTO € NpaBIT H3CHeNBAHMS B YHH-
BEPCUTET, pBKOBOAM € rojisiMa JaBopaTopus, BKITIOYeHa B Pa3HOOBpa3HH M3nenBaHHs
H TEXHIYECKH pa3paboTku, GUA & CBbp3aH ¢ JekaTa U TEXKATA MPOMMILIEHOCT U MMa
M3BECTEH OMUT B 06J1aCTTa Ha B3aUMOAEHCTBHAT MEXIy HAYKaTa, NPABUTENCTBOTO 1

PpOMUILINIEHOCTTA., 3HH,M, ge MNBTAT OT caMoTo HaY4HO OTKpUTUE [0 paBpﬂ.GOTBﬂHCTO

Ha HOBU TEXHUYECKHU MIPHITOXKEHHS HE € WHPOKa. i NpaBa MArMCTPAaNa, KAKTO H8 MHO3H-
Ha 6W UM ce uckasio fa 6bae. CurypHo e, ue Hayunmte OTKPHTHS Ca B OCHOBATA Ha
Cb3AABAHETO HA HOBA TEXHMKA, HO CHILECTBYBAT MHOLO 0COGEHOGCTH M KPMBOJIMYEHS
110 MBTS KbM CB3LABAHETO HA UHAYCTPHASIHY NIPUTIOKEHNS, 4 Ca HEOBXOIUMM U I'ojieMu
MHBECTULUM KAKTO Ha MHTENIEKTYANHY, TaKa 1 Ha hunancoBu pecypen.

Hopek Moxe 6e3kpaiino i BEpoATHO BeanoniesHo aa pasmcksa no Tosa Iy HaykaTa
MOPaXAa TEXHHUKATA MK 06paTHO. ApryMeHTHTE ca HEChILECTBEHH, T.K. M IBETe TBBLP-
ACHHs ca BepHH. B ocHOBaTa Ha cbBpeMeHHATA TexHMKa e BUEPALLHATA HAYKA; B OCHO-
BATA HA IHEILHATA HayKa € CbBPEMEHHATA TEXHHKA. Haykara, xoaro mopu B MomenTa
PpABH OTKPUTHSA, KOMTO LUE MOPOAAT HOBM HHAYCTPUH, HE MOKe Za Cce OChIUECTBARA

‘Ges Hanpumep nazepute u KOMITIOTPHUTE, KOUTO ¢a pa3paGoTeHH OT HaykaTa npenu

Bpeme. ITLTAT OT HayKaTa 10 HOBM TexHHUECKH CPeACTBA He & MpaBa MarHcTpana, a
HELIO KaTo cMpaa Ha HaykaTa, NaBalla Bb3MOXHOCT 34 Cb31aBAHE HA HOBA TEXHMKA,
KOSITO Ha CBOH pej| N03BOMIsBA 12 ce Tpain HOBA Hayka, Cb3AABALLA OLIE MO-HOBA Tex-
HHKa 1 TaKa HAaTaTbK. ' ‘

ObocHoBkaTa Ha egHa Mognbp)anIa HayYHUTE U3CNIENBAHUA OOULECTBEHA TIONTH-
ka B CAI Gewe usnoxeda ot Banepap By 8 xpas Ha Bropara cserosHa Boiina B
MpOUYTHS My cera HokNaa o npesusenTa Xapn Tpyman, ozarnasen “Hayka - 6esxpaii-
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HU NIEPCMEKTUBK™ - AOKNAL, HA KOHTO BEPOSTHO Mpe3 NOCHeIHUTE HAKONKO MOAMHM e
MO30BABAT NO-UECTO, OTKOJIKOTO Npe3 45-Te FOJANHM Clle] HanucBaHeTo My. By prro-

BOAM NO BpeMeE Ha BOMHATa Cﬂ)’)K6ﬂT8 33 HAYYHM H3CJeIBaHHA M Pa3BUTHE U 1IPE3 10N .

1945 1. ny6nukysa TosH oTHOCUTENHO KpaTbK (40 CTpaHHLWM) HoKyMeHT. BbB BBBeAE-
HUETO HaH-HANpPe. CIOMEHABA MEHMUMAMHA U PAJapa KATO MPHMEPH 32 ¢hba6OHOCHM ¢
OrPOMHH NPAKTHYECKY MOJIZH TEXHOJIOTUH, KOUTO Ca PE3yATAT Ha NPOABAKUTEHY 13-
cepanud. [To-HaTaThK Tol muiwe: “Vianon3BaHuTe B NPaKTHKATA HAYYHM pesynTaTi
O3HAUABAT NoBeye pabOTHH MECTA, 10-BUCOKM 3aIUIaTH, TO-K'bC pabOTeH AeH, No-6ora-
“TH PEKOJITH, MOBeYe cBOGOAHO BPEME 30 OYMBKA, 32 yueHe, 30 yCBOSIBAHE Ha U3KYCTBO-
To Aa ce xkusee Ges ybuiicTBeH pobcku Tpya - GpeMeTo Ha OGHUKHOBEHHS YOBEK npes
NpeauIHUTE cToJIeTHS ... Ho 30 nocTuraHe Ha Teau LesM - 31 OCHIypsiBaHe Ha BUCOKA
CTEMeH Ha 32€TOCT, 3 32MA3BAHE HA BOACLIUTE MO3ULMK B CBETA - MPUTOKBT HA HOBH
HAay4HH MO3HAHWA TpAOBa Na 6bae NOCTOSHEH U MOLLEH. ,

B kpast Ha BBBenenueTo ce kaspa: “Haykata cama no cebe cu He e naHaLes 3a npo6-
JIEMUTE Ha OTAENHHUS YOBEK, 0OLIECTROTO H HKOHOMHUKATA ... Bes Hayuen nporpec oba-
HE HAMa Nd UMa NMOCTHIKEHMS B APYTH HANPABJIEHMS, KOUTO [a OCHTYPSAT 3]paBeTo,
NPOCHEPUTETa ¥ CHIYPHOCTTA HA HALMATA HU B ChBPEMEHHMS CBAT®. _

[locnennara 3abenexka e Hali-cbllecTBEHa, Thil KATO TpAOBa Ja ce MpH3Hae, e MH-
AYCTPHATA, a He HAYKATa, Ch3AaBa NPOAYKTH. HaykaTa laBa BbIMOKIOCT HA MHIYCTpH-
AITa Jla CB31aBA HOBA TEXHMKA 1 32 A 6BIAT NPEBPHILAHM HAYTHHTE OTKPHTHSL B NpaKTH-
HECKH MPUNOKEHHA NO-eeKTUBHO U 6BP30, TPAOBA Aa CHILECTBYBA NOCTOSHHO B3aNMO-
AeHCTBUE MEXKAY ydeHUTe B MaGOpaTopHHTE M WHKEHEPHUTE B MTPOMHLLIEHOCTTA.

BL3HHUKBAHETO HA HOBA TEXHUKA ‘

HayunoTo nscnensane Hal-uecTo ce nofpassiens Ha fiBe NPOCTH KATErOPUH: OCHOB-
HO U NPHII0KHO. OBHKHOBEHO Ce CMATA, Ye MPY OCHOBHOTO H3C/eABaAHE C6 rnofydaBart
HOBH 3HAHUA, a NP MPHUIOKHOTO C& Cb3AABA HOBA TexHUKa. ToBa pasrpaHMuaBane xa-

CTPATETHYECKO
Baaumodeiicmeue na
COCRULUNAIMA ¢
Mamepuany

OYHJIAMEHTAJTHO
Keanmosa mexanura
(koeduumenTy “A“ u “B«
Ha AliHIaiiy)

TNPMJIOXKHO Jazep

OCHOBHO

Onmuunu enakna

tur, TpaguyuoHHomo pasgensHe Ha uscaegBanemo Ha , OCHOBHO,, U ,NPUAOXHO, € MBbPge npocmo,
3a ga ohutue Ha4uHa, no koumo Haykama cr3gaba HoBa mexHuxa. Kakmo ce Buxga om npumepa 8 masu
»Mampuya Ha &P, sa pasBumueme Ha cro6LieHusma Ype3 onmuyHY BAakHa, Kakmo ocHoBHama, maxa
U NPUAOXKHAMA gedHocm mpa6Ba 9a BrnouBa yHgamermannL KOMNOHeHMY (ocviyecmBaBanu 662 oco-
GEHO Cb3HAHUE 38 NOMBHYUAAHUME NDUAOKEHUS) U CIPAME2UYECKU KOMNOHEHMU (npu koumo npuno-
KeHUAMa ¢a o4akBanu), ako om ,4ucmomo, omkpumue mps68a g4 ce noAy4u noasomBopHo npuaoxe-
HUe.
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PaxKTepusHpa geifHocTTa Ha YUEHHTE - Aa H3caeasart HCHBBSCTHOTO M oa peulasart 3ana-
uy, Toba pasaenenue obaue e TBBPAE MPOCTO, 34 AN OMHIUE KAK HayKaTa ¢b3naBa HoBa-
Ta TCXHUKaA.

ChIIECTBYBA M €JHO APYTO H3MEpEHHUE, B KOETO e pasrpanu4a QyHAAMEHTATIHO OT

CTPATETHYECKO H3CICIBAHE, XAPAKTEPUIMPALLIO Cé C PasIMHHUTE NEPCNEKTHBH BhE Bpe-
METO 1 OCHOBaHMS 32 (uHaHCHpaHe. OT rJeHa TOYKA HA HOBUTE TEXHHYECKH CpedcT-
Ba Mpi YHAAMEHTAIHOTO M3CIEABAHE Bb3MOXKHUTE NOTEHUHANHH NMPUOKEHHS KbM
MOMEHTA Ha TIPHKNIIOUBaHE Ha paGoTaTa ce BHKIAT CMBTHO WK HMKaK, IOKATO MIPU
CTPATErM4eCKOTO U3CHEBAHE MPAKTHYECKHTE MPUITOKEHHS C& O4aKBAT, BBIpPEKH 4e
HMMa MHOTO HEH3BECTHOCTH 3a M3CNICNBaHe W OCh3HABaHE, NMPeAM Ja ce JOCTHUIHE 10
TE3U MPAKTHUECKH NIPUIIOKEHUS. :

Ha duryparta e nokasau eaun nonesen npumep. Bnakkectata onrtuka npasu peso-
Jirouns B KomyHHKauunTe, Hutuky ot CTBKIO WIIY MJTacTMaca ¢ nebe/IMHATA Ha KOChM

.Morat na 0pnaaT ONBHATH Ha XWUJSAOH KHJTOMETPH NOL OKEaAHUTE W A2 CBBPXKAT KOHTH-

HCHTHTE, KATO MO THAX C& OCBUIECTBABAT TeNeOHHHM, TeIEBUIHOHHM 1 KOMITFOTBPHH
BPBb3KH 110 Hal-e(DekTUBHUS U HaH-eBTHH MO3HAT HauMH. “OCHOBHOTO ¢hyHnamenTan-
HO® W3cslefiBate, KOSTO € B OCHOBATA HA TA3M TEXHHKA, &€ KBAHTOBATA MEXaHUKA, PA3BU-
BaHa oT 20-Te 1o 40-Te roAUHM, U B YaCTHOCT paboraTa Ha AlfHiaitn BBLPXY NpHRY e~
HOTO M3IbYBAHE U NOMIbLIARE (Thil HapedenuTe koedurmentn A n B). “Oynnamenran-
HaTa npriokHa pabota 6e chagaBaHeTo Ha Jasepa. Bwrnpeku nokasanata ot Teopusra
BB3MOXNKHOCT 32 CTUMYJIMPAHO U3JIBbUBAHE HA CBET/IMHA (nazep), He Belle oueBNAHO, ue
HEOBXOAMMHTE 32 TOBA YCOBUS MOTaT Aa 64T HOCTHIHATH Ha npakTHKa. “OCHOBHO-
TO CTpaTeruuecko™ nceBaHe Geille OrpOMHO KONMYECTBO paboTa BbPXY B3aumogelic-
TBUETO HA CBETIMHATA © MaTepuau. BnakHecToonTuueckuTe Bpb3ky ca pe3yaTaT Ha
CHUETABAHETO HA CHBPEMEHHHN TBBPAOTENHM JIA3EPH CbC CbBPEMEHHH MaTEPHASIH.

B nelictBuTenHoCT LsiaTa CbBPEMEHHA TEXHHKa MOXe ia 6baT OIHCAHA 10 ToL0-
6en Haunn. TpaHsucTopsT (1950 I.) & Pe3yNITaT Ha yHAAMEHTAIHATA OCHOBHA pabota
B 06JIACTTa HA KOHAEH3MpaHATA Matepust (20-Te u 30-Te roaunu). Beuuxy npuMepH
HMAT HAKOM OOLIM XapaKTepUCTHKH. B ocHopaTa MM e (hynmameHTanHa Hayka, kosTo
BOAM 110 HAKAKBO HOBO 3HAHHE, NOPAKAALILO OT CBOS CTPAHA CJIEABAILO OCHOBHO H3C-
JleBaHe, KOeTOo Mo NMpUpoga e CTPATErHYECKO. MM KBM (DYHIAMEHTANHO NPHIIOKHO

 M3CIeBaHe, KOETO € B OCHOBATA Ha CB300BAIA HOBY Bb3MOXHOCTH TEXHMKA.

Hop# Tazu kapTiHa MoOXe Aa 6'bae KpHTHKYBaHA KaTo TBBpHe onpocTeHa. Ho cMu-

CBIBT Hes TOBAa, Ye 3a] HOBATa TeXHUKA WMa 3HauMTesIeH 06eM OCHOBHM W NPpUJIOXKHU

uscnenBanus. JlokaTo rnepcnekTusaTta npen PyHAAMEHTAAHATA OCHOBHA pabora € oT-

JaJeycHa BLB BPEMETO, caMaTa Tasu pa60Ta € B OCHOBATa& HA BCUUYKY TTOCTHKEHUS B

CbBPEMEHHMS CBAT. ‘ )

Toga, xoeTo nuncea B Tasu KapTHHa, € HELlLo KaTo TPETO H3MepEHHe, KOSTO Aa Mo-
Kassa kak 1o MpUHLMI TpsAbBa na 6BAAT ChUeTABAHM PE3YJTATHTE OT MHOIO obsacti
Ha HAYKaTa W TEXHHKATA [TPH Ch3JABAHETO HA HOBH TEXHHUECKH CPeACTBA M NPOAYKTH.
Ako B3zeMa Ha 32eM egHa MeTaopa OT MOHTE Kojlers GHON03u, ToBA € HEIlo KaTo
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“IBOMHA CITMpafia® BBB B3aHMOAelCTBHETO MexXIy HaykaTa v TexHukaTa. MaykaTa e
CAHATa cnnpana, ApyraTa e TexHukaTa. [IBeTe ca HepaspuBHO CBBbP3aHU H HUTO efHA
OT TAX HE MO3Ke 11a HaNpeBa 110 I'bJITMA CH BT, 6e3 Hanmpensk Ha aApyrara. [ToauTunu-

TE B MNPaBUTEJICTBOTO, KOUTO CMATAT, 4e AKHEHTHPAHETO BBPXY KpaTKOCPOYHH NpH~ -

JIOKHK paboTH MOXe fa MOBHILK KOHKYPEHTOCMOCOGHOCTTA HA MKOHOMMUKATA, npeHe6-
PersaT 3a cBOS (M Hallla) CMETKA Yy4aCTHETO Ha Hay4HO-TEXHHYeCKaTa OBOIHa crupaJta
B ILATOCPOYHOTO pasBuTHE. 3a Xa e HANPEBa 110 Tasy ABOHiHA cnupana, Tpsadsa QyH-
AAMEHTATHATA HayKa [a Pa3BMBA HOBM BB3MOXKHOCTH B MOJI3a Ha 4OBEYECTHBOTO.

Mozxe 64 ToBa ce WItOCTpHpa Hali-nobpe ¢ egHa HCTOpHst, 3a KOSTO ce CMsATa, Ye e
nelicTBuTenna. OTHacs ce 3a BpemeTo okojio 1850 r., koraTo rojismMa 4acT oT $hyHna-
MEHTAJIHATA pabOTa BbPXY €JeKTPUUECTBOTO H MATHETH3IMA & npukJtoyeHa, B Aurnus
Maiikba ®apaneii e 641 60UH OT TUFAHTHTE B Tasu 06J1acT, HaNpPaBWI MHOTO OT OCHOB-
HHTE OTKPUTHS, CBBP3BAILH ENEKTPUUECTBOTO C MATHETUIMA., ["oBopu ce, 4e e 6 no-
CeTeH B J1abopaTopusaTa CH OT TOraBaILius MUHHCTBD Ha (DMHaHCHTE (M MOTeHUMaNIeH
MHHHCTBP-Npeacenaten) Yunam Cnancton. Cnex kato rlieflaJi U3BECTHO BpeMe pabo-
TaTa Ha Qapagedi ¥ pasxpbpasHaTa My stabopatopus, InagcTon my kasan: “Beuuko
TOBA € MHOIO HHTEPECHO, HO KAKBA € NOJI3aTa OT Hero?® Tevpan ce, e Gapaneii otro-
Bopun: “He 3nam, Cbp, HO enuu e Bue 1€ ro o6noXUTe ¢ RAHDBK.*

YPOLIU 3A MOJHUTULIUTE

BbB Bpemena Ha uxoHomMyecky TPYAHOCTH CBILECTBYBA CHJIHO M3KYILEHHE 13 6b-
AAT NPEPASTIIEKTAHH IbJITOCPOUHHTE U3CTIeA0BATENICKH Nporpamy, 3a 1a ce HaMangT
pasxoante. Tasn Msapka Moxke fa obnaronerencrea TIPOMUILIIEHOCTTA U MKOHOMUKATA
CaMO 33 TBbpUE KPATHK NEPHOJ OT BpeMe, Thil KaTo Gers ABJITOCPOYHNTE HU3C/IeNBaAHUSA
ABUTATENAT Ha TEXHHUYECKOTO passuTHe 1We paGoTy Oe3 ropuBo U Hakpas BCHUKY e

cMme rybewn. 3ary6ata Moxke na 6bae MHoro FOJIAMA, AKO HKOHOMHMYECKUTE HU KOHKY-

PEHTH He ca HaNpaBUITH ChILATA rpeiuxa.

Texuuueckure cpegeTsa, KOHTO ca B Kpas Ha I'bJITMA ITBT OT HAYMHOTO OTKPHTHE [0
HOBATA TEXHMKA, HAall-YECTO ca HEBMAMMH 32 M3BBPLIBAILMS OCHOBHATa paboTa yuew,
3aToBa He TpGBA 1a ce NPaBAT ONUTH (buHAHCHpaHETO Ha U3cTenBaHETO Ala ce HacouBa
€ NPEIMMCTBO KbM OBNIACTH, B KOMTO C& OYAKBAT TEXHIUYECKM HoBocTH. McTopudaTa scho
MOKa3Ba, Ue HE CMe JOCTATBUHO MBAPH 1A MPABHM TOBA yeneuno. Mocnennust ciyyai
B TO3M CMHCBJI € PasBUTHETO Ha BHCOKOTEMIepaTypHATA CBpPBXNpoBoaMMOCT. [lpean
AECETHHA TONWHH BCEKH OMATAILE CBPBLXNPOBOAMMOCTTA 32 ympsna pabota. Bapsatue
C€, Y€ TEOPUATA Ha EnpnnﬁH-Kynbp-mpudrbp A 06ACHABA U3LAIIO M HAYKATA 32 TBBPAO-
TO TSLI0 MHOTO TpYAHO 6H MOTA2 Ja NOBMILABA TEMIIEPATYPATa HA NIPEXOL KbM CBPBXII-
POBOAMMOCT ¢ HanpuMep 1 kKenBHH Ha necetunetre. Ho npes 1987 r. ua Kapn Anekcan-
Abp Mionep u Moxanec I'eopr Bennopu e npucwbaena HobenosaTa Harpaja no gpusuka
32 OTKPHBAHETO HA HOB BHA CBPBXMPOBOASIL MATEPHAN ¢ MHOTO 10-BHCOKH TeMIlepaTy-
PH Ha IpexoAa, KOHTO He ce BMECTBA B MoAea Ha TepraTta bKII. Bee onie He pasbupame
HAMTBJTHO KAKBO CTABA B Te3W MATEPHANIH, HO TIPUIOKEHHSITA Beqe ¢a B xoA.
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Hanpeﬂ’bl(’b"l‘- KbM HOBHM TEXHOJOI'MU PSA3KO C€ YCKOPH, KOraTo M TeXHHUYECKHTE U
HHAYCTPpHANTHUTE OGMHOCTM OCBb3Haxa, ye oT HAYYHOTO [IOCTHIKEHHE MOXe Ja ce Ipo-
H3BEAE HEO HOBO. CJ'IG,LI KaTO BEJIH'bX TOBA € OCh3HATO Ha,ﬁ-ed)HKaCHHS{T W 1eHCTBUT-

JIEH METOJ 3a OC’BLHBCTBHBG,HC Ha Ta3u d’)l/IHaHHﬂ cbaza € na ce OKYpaXH TACHOTO B3a-

HMONeHCTBHE 1 OBMSIHATA Ha MAEN MeXIy U3CEI0BATEICKATA H BHeJlpUTeNIcKaTa 0b-
nrHocTy. ToBa ctaHa npu ch3naBaneto Ha CuTHUMeBaTa nouHa (Silicon Valley) u to-
BA CTaBa cera B GUOTEXHONMOMUATA. o

Hskoit 6eme kazan, ue “TexHoNOrMUHUST TpaHcdep e KOHTaKTeH cnopT™, B uHmycT-
pusTa Toli pabotu Hall-106pe, koraTo YHMEHH, MHXEHEPH W pa3paboTBally NpomyKLys
ca cbOpaHM 3ae4HO. YHUBEpPCUTETUTE AONPHHACAT Ype3 pa3BUTHE HA 3HAHMETO, Ypea
TTOOUIPABAHE HA CHJIHM B3AHMHH BPB3KH MEXIY CBOUTE YUeHH U WHXXEHEPH U WHOYCT-
PHAJTHATA OBLIHOCT U, MOXe GH, Hali-BaXkHOTO: Upes oByuaBaHe Ha CTYAEHTH, KOUTO LLie
paBoTAT B IPOMUILIIEHOCTTA 1 ILE HOGAT ChC CeBe U KAKTO YMCTBEHMA HABUK 34 U3C-
JICABAHE HA HEU3BECTHOTO, Taka M Hal-HOBATa MH(OPMALMS B HayKaTa H HHXeHepeT-
BOTO. 3a TOBA KOJIKO BAXHA & MPaBHHATA IOATOTOBKA Ha CTYAEHTHUTE CHJIHO e Haber-
HaTO B loknata Ha KOMHCHATA Mo ynpaBiieHHe Ha HALMOHAIHATA Hayka “@uHaHcupa-
HETO Ha HalpoHanHATa Hayka B 6paeuie” (National Science Board’s Commission on the
Future of the National Science Foundation).

B yHuBepcuTeTHTE MHOTO 106pe pasBUBAME HOBOTO 3HAHME KAKTO BbB byHmamen-
TAJIHHTE, Taka W B cTpaTernuecknte obnactu. JlocTa nobpe ce rpuknM 3a B3aMMO-
AeHCTBHATA C IPOMMILTEHOCTTA, BBAPEKY He HMa NMpobJieMH ¢ OCHTYpSBAHETO HA Bpe-
Me€ 32 KOHCYJITALHM, C YMEHHETO A2 Ce MPeosoNsBaT PAsNMKUTE B UHTEPECUTE U T.H.
Benpexu e nogrotsame mo6pe crymenTyTe cu, as ce CbMHSIBAM, Y€ MM [IpefaBaMe

- TOYHOTO nocyianue. YacT oT hakynTeTTe MPOSABABAT TEHAEHLMS A2 Cb3AABAT CBOM

KOTIMA U 13 BHYLIABAT HA CTYAEHTUTE COGCTBEHHTE CH NPEACTABH, Ye “yeriex” o3HauaBa
KapHepa B U3CJICABAHMATA B YHHBEPCUTETA HIIH B €HA OT MAJIKOTO OCTAHANM TOJIEMM
npomunieHu nabopatopuu. Tasu TEHACHUMA € NOABEXAALIA, Thif KaTO NOBEYETO pa-

BOTHM MecTa 3a 3aBbPIUBAILKTE HALIHTE YHHBEPCHTETH BUHATH ca GHITH B NIPOMUILIIe-

HOCTTa, 4 He B HAY4HHTE 3BeHa. EHO oT ocHoBaHMATA O6IECTBOTO 13 HM MOAABPKA €,
1€ MOAroTBAME X0pa, KOWTO Jia NPEeBPBILAT UIBBLPIIBAHATA B YHUBEPCUTETHTE paboTa
B HEllo, KOETO Ia € OT MO-MpsKa MoJi3a 32 QOLIECTBOTO. ,

B npoueca na npenacTpoiiane Ha HaloHanHATA Hay4yHa NMoJIUTHKA TpabBa na ce
MMAT NpelBUN HAKOM peanHocTH. [ToBeueTo OT LMBUNIHATA AeHHOCT MO M3CHenBAHE W
PA3BHTHE B HALIMOHAJIEH MaIllab ce OCHLIECTBSBA B IPOMHLLTEHOCTTA. Makap “pasBu-
THETO" BUHATM 42 € GHTO OCHOBHATA YaCT OT npomumneHoto U&P, B HHIYCTPUATA ca
OCBIIECTBEHH MHOTO 0COfEHO BaXHHU MPUHOCH B “MachensaneTo”. Ho HATHCKDT Ha
KOHKYpEeHUHsATa NPUHYAX TIPOMUILNIEHOCTTA Ja MPEHACcOMH YouusaTa cv B M&P kbMm

pabota ¢ no-6im3ku riepenexTey, Cera OTHOCHTESTHO MaJka YacT OT NIPOMMUILIJIEHOTO -

V&P uMa npepmkIaHo BpeMe 3a BHepPSBAHE MO-ABIFO OT MeT [0 celeM TOIUHH.
Takws e cayuast nopu B JlaGopatopuurte Bell 1 B IBM. CnenoBatesiHo AbpkaBHOTO
buHaHcupane 3a no-npoxbaknTenHI &P nHec & Mo-BaXkHO OT BOIKOra., Tpabsa ¢nio




12 OCH3HAEM PEASIHOCTTA, e PMHAHCHPAHETO Ha HayKaTa oT PefepaHOTO fIPaBATesC-
TBO & HakhcaHo. OCHOBHUTE yuacTHULM ca MHHHCTEPCTBATA Ha: 3eMEEIIHETO, Topro-
suaTa, OT6panaTa, EHepreTHKaTa, 34paBeona3BaHeTo U COLMATIHUTE IPIDICH, AreHuusATa
fo onasBaHe Ha okoHaTa epeaa, NASA u HauuonanuaTa HayuHa GoHaaLuA. Huxora He
cbM BHI NOAAPLKHUK Ha uaesTa MHHHCTEPCTBOTO 32 HAyKa M TEXHUKA 1a UCHTPAIM3H-
pa LsaaTa Tasu paboTa, Thil KaTO BSIpBaM, 4e TACHOTO 0GBbLP3BAHE HA M3C/ICABAHMATA
ChC 3a4a4aTa Ha e/{Ha areHUMS ¢ JKUZHEHO BAXKHO 33 eEeKTHBHOTO PEAJIU3MPAHE Ha Tasu
3afaya. (B MpOMHILIEHOCTTA TACHATA Bpb3ka Mexay V&P v sanauaTa 3a npon3BOACTBO
Ha NpeaMETH € OTJIMYMTESTHUAT Gejler Ha HaH-YCMELHHTE HH kopropalunu.) OcBeH ToBa
MAJIKO AHADPXMS M MPUIOKPHBaHE HA (PMHAHCHPAHETO HA HAYKATA € Hello 106po, Thid
KaTo MO TO3M HauMH AobpaTa uaes Hali-uecTo MOXKE a HAMEpU HEUHS NOJAPBXKKA.
32 OCHILIECTBSBAHE HA LIEJIUTE HA 0BILIECTBOTO & HEOOXOAHMO H3BECTHO KOOPAMHUpPaHe
HA YCMJTMAITA HA HALUMOHAJIHATA HayKa. BUBLIMAT NPE3nIEHTCKH ChBETHUK T10 HAyKaTa AreH
BpoMsIu i a IMUHHCTPALMSITA Ha By Hanpasixa roiiMa Kpadka ¢ BpbLUAHETO KbM HHBOT
Ha e 1epASTHIS KOOPAMHALIMOHEH CHBET 110 Hayka, MHXKEHEPCTBO M TexHHUKa (F ederal Coor-
dinating Council on Science, Engineering and Technology), a anmMunucTpauusara Ha Kanu-

“ThH HAOpaBU ApYyra BaXKHa Kpauka CbC C'b3D,Z\BZ\HCTO Ha CbBeTa 32 HaLMOHAJIHA Hayka

TexHuka (National Science and Technology Council). Marnexna KoHrpechT uma TBbpIe
MHOTO KOMWTETH 1 NOAKOMUTETH, HabJIFO1aBALLM OTAEIHY YaCTH OT 00JIacTTa, HO HE MHC-
JI51, Y€ TOBA & BPEAHO - ¢ U3BECTHO JIYTAHE CHCTEMATA BBPLUM paboTa. :

[a 06061u: 33 npeHacTpoHBaHe Ha HayYHATA ONUTHKA TPAOBA Jla 3aMOMHUM ClleA-
HoTO!

I. Y GyHaamMeHTaHUTE H CTPATErMUECKHUTE U3CIEABAHNS CA KH3HEHO BaXKHHU 32 npor-
peca ¥ Tpsabsa fa 6bAe NOCTHIHAT MoAXoAs Ganatc. banancsT Tpsabsa na onIe yeTa-
HOBEH B [IPABUTEJICTBOTO M HE HENPEMEHHO AreHLMs 110 areHLHMA.

2. [puHOCHTE HA MPOMUILIEHOCTTA B AbArocpodHnTe &P HamangBaT U npaBH-
TesicTBOTO 61 TpsABBAJIO Na pearupa Ha CUTYaUMsATa upe3 NoALbpXKaHe UK yBeJIH4aBa-
He Ha cBoMTe Ibirocpouti U&P xoMnoneHTH. ToBa & HAITBJIHO B CHOTBETCTBUE C TIPEi-
CTABATA, 46 BB BAXHH 32 HALMATA 0BJIaCTH NPABMTENICTBOTO 61 TPAGBAJIO A NOANBD-
’a OHOBA, KOETO MPOMHUIIISHOCTTA HE MOXe.

3. 3a BbBeACKAAHE HA HOBH MOKOJEHUS TEXHHKA & HEOBXOAMMO 14 ce MOLbPKa
TSCHO CHTPYAHHUYECTBO MEXKAY IPOMHUILIIEHATA H HAyYHAaTA OOLHOCTH.

MHEHUS B IIO,II,Z[P'I))KKA
To3H BB3TE] OTHOCHO BA)XKHOCTTA Ha HAyKaTa 3a TEXHMKATA M HAa TEXHMKATA 33 HKO-
HOMHUYECKaTa AKTHBHOCT C€ MOANLPXA OT MKOHOMMCTH 1 MHAycTpHanuu. KoHdepen-

_LUMATA Ha aMEPUKAHCKUTE BHEJPHTENCKH HHCTHTYTH No “TIpMHOCHTE HA U3C/eABaHU-
aTa B MKOHOMUKaTa ¥ o6wectsoTo” (3.10.1994 r.) npeicTaBU MHEHHETO HA MKOHOMMC-

Tute. B cTatusta Ha Muwen BockeH u JlopsHe Jloy oT Crandopackus yHUBEpCHTET
“ITpunocuTe Ha &P 3a HKOHOMMYECKOTO pa3BUTHE" e NMPaBH OLEHKATA, Y€ BbBEikKAa-

'HETO Ha HOBa TexHuka gonpuHacs ¢ 30 1o 50% 32 NKOHOMMUECKMSA HATIPENbK.
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Enyus Mancduiing ot [TeHCHIBAHCKUS. yHUBEPCHTET B cTaTUATa ci “[IprHOCHTE Ha
HOBATA TEXHUKA B MKOHOMMUKATA® M3cieABa BhiBpbijaemoctTa oT M&P. Toil ycTaHOBS-
Ba, Ue GBP3MHATA Ha BL3BPBIIAEMOCT B MPOMHILLIEHOCTTA ¢ okono 20%, nokaTo obiec-
TBEHATA BBL3BPBIUAEMOCT € fJocTa No-Gbp3a, okosio 50% (TBH KaTo TEXHHKATA ce pasil-
poCTpaHsBa OT PUpMATa, KOSITO 51 BhBexaa ). MaHchuing cMsiTa, Ue aka JeMHUHHHTE H3C-
SieBAHUST MMAT OTPOMHO 3HAYEHHE 33 MOAXbPIKAHE HA IPOMMILIIEHOTO OOHOBABAHE.

Puuapn HesncwbH ot Konym6uiickus ynusepcutet # [Tosn Pomep ot Kanudophuiic-
kWS yHuBepcuTeT, Bupkiu, B cTaTusTa “Hayka, MKOHOMHYECKH PACcTEX M COLUMIHA
OJUTHKA® W3C/IeIBAT POJIATA HA IPaBUTENICTBEHATA TOUTHKA. Te nojuepTaBaT Bax-
HOCTTA HAa B3aUMOJCHCTBHETO MeXIy YHHBepCHTETCKHTE W npomuniienute U&P o6-
ILLHOCTH U OMACHOCTTA OT M3KITFOUNTEIHO TACHO HACOUBAHE OT TIPABUTENCTBOTO Ha (u-
HAHCOBUTE CPEACTBA 3 W3CJEABAHNUS.

BozemuTe NPOMHILIEHH TIPEANPUATHS CHAHO NMOAKPeNsT [IbpKkaBHOTO GUHAHCH-
paHe Ha yHUBepeuTeTckUTe M3cneaBanus. Ha 13 MapT 1995 r. uambJiHUTENHUTE IUPEK-
Topu Ha 15 oT Hall-TofleMyTe HU MPOMHILUIEHN MPEANPUATHs ce o6bpHaxa kbM ["oBo-
putens Ha Benus nom Hior Nuurpux (k. Physics Today, May, 1995, p. 54), kaTo 3a-
BBPIIBAT MMCMOTO CH I10 CHAEIHHS HAUUH:

“ITocnaHKMeTo HU e pocTo. HauaTta yHUBEpCHTETCKA CHCTEMA M HEHHHTE H3Ce0Ba~
TeJICKM MPOrpaMU UrpasT LISHTPATHA ¥ PELaBallla PoJid 32 MOBUIIABAHE PABHUIIETO Ha
3HAHMATA HU. Be3 ChOTBETHO ABPKABHO PUHAHCHUPAHE YHHBEPCHTETCKHTE H3CIEI0BATE:
CKY yeuus 6bp30 1we epo3upat. JloceralHUAT QOCTBIT Ha aMepPUKaHCKaTa NpOMHLLIe-
HOCT [I0 OCHOBHHUTE TEXHOJIOTHH M BUCOKOKBaNHHULMpPaHUTE YUEHU U HHKEHEDPH, KOHTO
Taka 106pe ciyxeille Ha aMEpPUKAHCKUTE MHTepecH, e cekne. [lopaju ToBa, HUE NOUTU-
TesIHO Bu MOJIMM Ja 3ana3uTe MOALbPKIHETO Ha eIHA PE3OHUPAILIA ¢ OOLECTBEHNUTE HH~
TepecH W HACOUEHa KbM ObAEIIeTO YHHBEPCUTETCKA U3C/IeI0BaTelcka Tporpama.”

IMpu usaTa Tazu noAApbxkKa 32 [IpaBuTeicTBEHATA HAYIHA NPOrpaMa, 3310 TpsbBa
Ha ce Tpepoxkum? PasxonHaTa wact Ha 61omxeTa 3a [IpesuaeHTokaTa QUcKaIHA 1996r.¢e

'6na,ronpumm 3a &P ¢ yBenuuaBaHe Ha CPEACTBATA 334 BCUYKHM OTPACHH, KOMTO

(puHancupaT (uakkata, ocBeH 3a oT6para. (THH KaTO NO-TONIMATA HACT OT HAMAJICHU-
€T0 Ha MapuTe 32 0TOpaHaTa ce OTHACA 3 PA3IBUTHETO, CHIIHO HAMAJIABA (puHAHCHPAHETO
3a YHHBEPCUTETCKMTE M3CJICABAHMS, B KOMTO OTOPAHATA y4acTBa ¢ Hall-roiam Asj oT
CpPelCcTBATA 32 W3CHACABAHUATA B OOJIACTTA HA MHKGHEPHATA U KOMIIOThpHATA Hayku.)
HapacTsaseTo oT 1,4 Muuapaa $ ce ypaBHoBecsBa OT Hamalienue ¢ 1,1 munnapaa $.
Tpo6nemMbT € B TOBA, Ye TO3M BAPHAHT € MAJIKO BEPOATEH, AKO yeTeTe, IJleAaTe WK
CyLIATE MEIUNHTE, HE MOKETE [a MPOMYCHETE HENPEKBCHATOTO 0OChKAAHE Ha Otro-
mketa v geduunta. HaykaTa e TpeIMMHO BbB “BBTPEIIHATA” YACT Ha OroJkeTa, 3aek-
HO C TaKKMBA HEIla KATO 3aILMTA HA OKONHATA cpefia, HALMOHAJIHUTE NapKoBe, TIETULLA
W IThTULIA M XpaHa B yuunumaTa, LlsnoTo nepo “BbTpellHu paszxonn“ oOXBallla OKOJIO
elHA wiecTa OT OtomxeTa. KoHrpechT U AIMMHUCTPALMATA U3BECTHO Bpeme Ile ce
GopaT ¢ rpoBiema 3a pasnpenesiexye Ha geduumra. Toli Moxe na Bbae paspelieH
caMo upes KOMBHHHPAHE HA HKOHOMUYECKO PAa3BUTHE, H3MECHEHHE HA JAHBLMTE U CbK-
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palaBaHe Ha 6roaxera. HaykaTa ce BrycBa B pasBUTHETO Ha MKOHOMMKaTa. [Ipukan-
BaM BCHYKH UI€HOBE Ha AMEPHKAHCKOTO (IH3Muecko o0IIeCTBO 1 OBACHAT Ha CBOUTE
npefctaBuTeny B KoHrpeca kakBo NpaBAT M BAXHOCTTA HA CBOATA paboTa 3a ChOTBET-
HUTE KOHTPECHH 06NacTH U 32 HALMATA.

KAXKIATA 3A 3BHAHUE

Hocera ciarax yaiapeHue H3KTIOUHWTENHO BbPXY NPAKTHYECKUTE PE3YNATATH Ha HAayy-
HUTe uacienBanus. YyscrBaM obave, ye kaTo yueH TpaGBa Ja 3aBbpILA © €AHO APYro
M3MepeHHe Ha HayKaTa - HATPYNBAHETO Ha HOBO 3HAHME, 32 JIa c€ 3Hae nopeve 3a Bee-
JIEHATAa, B KOATO ChUIECTBYBAME U 32 MACTOTO HU B Hest. [loBeueTo 4neHoBe Ha HayYHa-
Ta 0BLIHOCT BbpLIAT paboTaTa CH 3apajii paJocTTa M YAOBJIETBOPEHHETO OT HayuaBa-
HETO Ha OHOBA, KOETO HUKOJ MpPEaU THAX HE € 3HAEN, WM 33 Ja HATIPaBAT HELLO, KOETO

HUKOH He € NMpaBwWJI Npeau ToBa. Torae MOTHBBT, KOHTO Kapa mMjaagus y4yeH fa pﬂGOTH '

o 60 - 80 uaca Ha ceAMULA, a He TEXHHKATA, KOATO MOXe Jda Oblle ¢p3faeHa B pe3yn-
TaT Ha HerosaTa pabota. HacToltuuBoTo enaHue Aa ce pazbepe HELLO € 4acT OT Yo-
BELIKATA ChUIHOCT M He TpsibBa Ja ce npeHeOpersa. [Ipoab/kuTenHaTa TpaguLus 3a
M3clieiBaHe Ha HEM3BECTHOTO JaTHPa OT HAYAJIOTO Ha MUcaHaTa ucTopus. JKMBOTHT Ha
_BCEKH OT Hac ce oboraTaBa OT 3HAHMATA, Ch3JaleHH Upe3 Tesn uscneasanus. [Tonsxora
Ce Ka3Ba, e TakHBa Hela ca JOCTOSHUE CAMO HA YHEHHTE, HO a3 He CMATaM, de € Taka.
KoaMuecTBOTO NposaneH! KHUTH kaTo Tasu Ha CTUBBLH XoKHHT “KpaTka HCTOpHS Ha
BpeMeTO"; OpOAT 3pUTENH, KOUTO CAEAAT TeNEBU3UOHHNTE MTPEJABaHUA 10 AHTPOTIONO-
rYst, GMONOTHS ¥ KOCMOJIOTUS; TIONY/AAPHOCTTA Ha HAYUHHWTE CIMCAHMSL; BCHYKO TOBA €A
CBMIETEJICTBA, Ye CHILECTBYBA IUHPOK HHTEpeC KbM HOBY 3HaHMA. PaboTaTa Ha anu-
neii B noaxpena Ha TeopuaTa Ha KonepHuk, ye 3emMsTa He e LEHThD Ha BcenenaTa,

ApoMEHK OCHOBHO Ha4YHHa, 110 KOUTO riegamMe HA CaMMTE HAC U Tazn NpoOMsAHA CbLIO €

HeIl0, KOeTO HAyKaTa MOXe J1a IOHECEe HA YOBEYeCTBOTO.

[TpasuTesicTBaTa ca QUHAHCMPATIM HAYKATA XWISAAM roguHU. AnekcaHasp Benuku
BOIM cbe cebe cH ApUCTOTEN [0 BPEME Ha TIOX0AUTeE cH npe3 Azud. JHec uscTpenBame
KOCMHUYECKH 00CEPBATOPUM KATO KOCMMUECKHS Teseckol XbObJ U MOALbPXKAME U3C-
JIEOBAHU, LENSILIM PA3KPHBAHETO Ha robasHaTa CTPYKTYpa Ha MaTepHTa, B lJabopa-
Topun kaTo “Gepmu“ u SLAC 8 CAIIl u CERN B Espona.

Pasbupa ce, Hue ce CTPEeMMM KbM NMPaKTHIECKH NMOJIE3HH Pe3yJITaTH M Ta3H HAASKAA
e Guna NpefocTaThYHO YAOBNeTBOpsiBaHa. Ho He TpsAbBa 1a ce CTpeMHM TBBPJIE TSICHO
K'BM MPaKTHUKATA, T KaTO MpaBeiKy TOBA HKE CE OTKA3BaMe OT MOTpeGHOCTHTE Ha yXa.
OHesn MHOTO MPaKTHYHK X0Pa, KOUTO GHUXa OTPEKJIN BAXKHOCTTA Ha THPCEHETO Ha 3HAHHE
3apajik. cCaMOTO 3HaHMe, 64 TpaOBaJio Aa He 3a0paBAT rpaHULMTE Ha HALLETO BLOOpaxe-
Hue. CioMHeTe cit BbIpoca, koiTo [NaacToH 3aaasa Ha Mapaneii: “Kakpa e nonsata oT
‘ToBa?“ n otropopa Ha Gapaneil: “Cobp, enud ned Bue mie ro obnoxure ¢ fanbk.“ W

Mpesog o1 asrnuiicku: Wn. Pyces
Burton Richter , The Role of Smence in Our Society,, Physics Today, Sept., 1995, p. 43
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1789 rr.), OT W3BECTHHA HTaNHaHCKH (usuk Ayrycto Puru (1850 -
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EJTHA PA3XO/IKA U3 UCTOPUSITA HA
OU3BUKATA B HAU-CTAPUS
EBPOIIEVNCKY YHUBEPCUTET
H HAKOH ITPEJJU3BUHKAHH PA3SMHCITH

Cnonenﬂme BMIEUATIIEHHS OT eAHO noceuieHne B Mysest Ha ¢usmkaTa B r. Bono-
ust, itamust, pasnojiodkeH B KOpHIOPHTE Ha BTOPUS M TPeTHH eTaxu Ha Ouin-
ueckus haxynret (yn. Mpuepuo 46) na Bononckua yausepcuteT. Toil e mbpsusT aetic-
TBAUL YHHBEPGHTET B EBpONa 1 KOETO € MO-BaXHO - MLPBUAT PEaieH Mo Ha YHHBEp-
CHUTETCKATa OPraHW3aLMs, H3MON3BAHA 33 IPUCHKAAHE HA JOKTOPCKH CTEMEHH (110 NpaBo
- oie npes 1076 r.).

B Myzes Ha (husmKaTa ca IPeACTaBEHM HAKOJIKO XUIISIAM (U3NYecKU ypeaa, yeTpoc-
TBAa WM AETAWIM OT THX, U3NOJI3BAHN 32 AEMOHCTPALMS Ha PA3NMUHK (PU3UUHK edekTH
- IpeauMMHO OoT OGJTACTTA HA eJIEKTPOCTATHKATA, MATHMTOCTATHKATA, EJIEKTPOHUKATA,
PAIMOTEXHUKATA ¥ ONTHKATA. TOBA € USTHPUBEKOBHA EKCTIO3HIMA OT (H3HUHU Tocobus,
wirotseny B Utanusg, Opanuus n Aurmud. Ipu cbaeiicterero Ha nana JlambepTunu
OPraHU3WPAHETO HA AEMOHCTpAaLMOHHA JeHHOCT Mo (M3MKa e 3anoyHano npes 17-tu
BEK ¢hC CH3JABAHETO Ha ONTHUHATA nabopatopus Ha Dxysene Kamnauu, a mo-HaTa-
TBK YCUIHATA B TOBA HalpaBJieHHe ca NPoALKeHH oT anrmdanuta Koynsp (1738 -
1921 rr.) u OT ApYTH
CTIOMOLLLECTBOBATENH W CIEUAJIHCTH.

OT My3€i{HATA eKCrO3ULUA HAi-CHITHO BrieYaT/IEHME NIPABAT: ONTHYHH JIGILH 34 Te-
NIECKOMH M MHUKPOCKOIIM OT HauanoTo Ha 1600-Te roguuu, MaruuTHa Gycysia, JUIaTo-
METBP U ONTHUHa cucTema (Ha Banko nu Mentonn) ot 18-Tu Bek, kanopumeTsp oT (743
I., KAKTO ¥ MOAeJ Ha napeH JokoMoTus oT 1857 r. Hsakou o1 GusuunuTte ypeau 8 Myaes
HATIOMHAT U3TONI3BAHKTE OT PENOAABATENH U CTYAEHTH 10 BpemeTo (noHe go 1960 r.)
Ha OH3MKo-MaTeMaTHUeCKUs GakynTeT Ha Y1, Mockoscka B Codus.

PasMHCBN 32CyXKABAT OLlE ABE KOHCTAaTALUU. OT efHa CTPAHA HOBEK He MoXxe fa
He U3IMMTa npod)ecHOHAJIHO BhIHEHNE, KOTATO ch3epuasa usHuecky nocobus, nocy-

KIITH 32-00yueHHe Ha NoHe 14 rokoNeHns CTYICHTH (TpHeMa ce rIpHGJIHBHTCJ‘IHO ye B .

1 Bex uMa 3,5 nokosenus). OT apyra cTpaHa obave, 3a pasuKa OT Mysek KaTo BaTuka-
Ha, Jlyebpa, MeTpononuten, Epmutaka u JlpesaeHckaTa rajlepus, KbAeTo ckopocTTa

Ha HO(.»CTPITC.HVITG JOCTHra RO HﬂkOJ’IKO yopeka 3a | S B Myae;{ Ha (bMBI/IKZlT"l 3a KOI’I‘TO,

p"leLISB'IMG TasW: CTOMHOCT ‘CTIOKOIHO MOXe Aa -ce HHDOKCHMMPH (¢} Hy.l'['] TBHH KHTO

JIHIICBAT KAKBHTO u aa 61‘[.”0 HOCCTHTCJ'IH OcBen TOBA FHEAKATA Ha T63H CI/HIHO 0365\1 SI'

.

JIM B TEXHUUECKO OTHOWEHUE YPEeIn, MaKap 1 ﬂpl/l.ﬂC}KHO nonpeneHM B CTBKJIEHM HIKA-

(l)OBB, caBaJiieB CBCTOHHHC Ja Npeard3BHKa eX3aJTalnd y eJuH roHoMa, rosieBael ce
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KaEBQ y}iprsé'licﬁfercxa cmmmpﬁocr ha w’symma Taka nocmm M-gn-@ H%Qﬁommecr‘m. " :

“‘ OT, AHCKYCHS (3,3 KOH /1M MB] BeUe) 30 TOBA KRK aa B{beQﬂHM nmﬁgee Ha, oemmmﬂe
,,,f_ sMAglu xopa. K”bM nayKaTa BUNKA 4 najiw EA#0 PA3YMHQ CLYETAHNE oT* cmpocm 4

“HoEOC” OT,0bnacTTa’ A ﬁmsnxam Hé & flo-TioresHe 34 eAHA Myseﬁ'm LRCAOIHLIAA,,

‘ole noseye, Yé kmame onuT ¢ [lanaFata Ha Ppusukata B-Kasaunwk u [onuwrexuuuec:
-kus myseit B Cotus, B

11 wapr 1997 1.

ObPA3OBAHUE @ KBJIE JA Yyum

AKO CTe pellnIn Aa npoabikuTe obpasopanuero cu 8 CAlll - “CeTnT
Ha (u3uKaTa” ce MPUCHEANHABA KbM NPENOPBKATA HA MEPOLABHOTO
cnimcanue “US News and World Report” (no nannu a JlenapramenTa 3a o6-
paszoBanue Ha CAILl v Ha Memnympoamm acoUMaLA HA CTYAEHTHUTE-(PU3H-
uH): ‘

HAH-JJOBPU YHHUBEPCUTETH B CAIL, JABALILIK OBINO U
NMPO®ECHOHAJIHO OBPA3OBAHUE CA:
I. Xapsapg (Harvard University)
2. Yuusepcuteta kon Xonxuuc (Jon Hopkin’s)
3. Ilencunpanus (U Penn)
4. Kanudopuuitckn yunsepeuter Can-dpaHumcko (UCSF)
5. Mencku yHuuBepcuTeT (Yale University)

HAH-NOBPU OUBMUYECKH PAKYJITETU:
1. Tekcackn ynupepcurer (Texas University)
2. Macauysercku TexHonoruuen WHeTUTyT (MIT)
3. ¥Yuusepcutera Wnunoiic (Illinois University)
4. Bepxan (University of California at Berkeley)
5. Kopuencku yausepeutet (Cornell University)

HAR-TOBPU UHXEHEPHU OAKYJITETH:
I. MacauyseTcku TeXHONOrMMEH UHCTUTYT (MIT)
2. Crandopa (Stanford University)
3. Yuusepcurera IMapzio (Purdue University)
4. Ununoitcku yuusepeuret (University of Illinois)
5. Bvprau (University of California at Berkeley).
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‘1. VBOJHH BEJEXKH.

CAI'A 3A PAIUOAKTUBHOCTTA
1 HEMHUTE OTKPUBATEJIN
(100 TOAWHU PAAMOAKTHBHOCT)

- Atu Muskosa *-

OTKPHUBAHETO HA €CTECTBEHATA PAAHOAKTHBHOCT CTAHA TOYHO npeau |00 rooguHu Ra-
TO ©AHO OT NOPeAMLIATA HaYYHW CHOUTHS, NOBENN IO ChBPEMEHHUTE IPEACTABH 32 CTPO-
exa Ha aTomure. ToBa oTkpuTHE cTapa npes 1896 1., eaHa rofuHa cliel TOBa Ha peHTre-
HOBUTE JIbUH, U AOHAKBAE € MPeAn3BUKaHO OT TaX. [Ipes ciensamara 1897 r. TomesH
H3MEPBA CTIEUNPHUHHS €JIEKTPHYUEH 30PSIJL HA EJIEKTPOHA M ¢ TOBA OTKPUBA IThPBATA ejle-
MeHTapHa YacaTHla, a rnpes 1898 r. ca OTKpUTH paiHOAKTHBHUTE ENEMEHTH MONOHMHI U
panuit: Tean CbOUTHS PBITLPCBAT CHBPEMEHHMS HayueH CBAT B kpas Ha 19-Tv Beék. Ha- |
Jlara ¢ 30KOHHTE Ha TEPMOAHHAMMKATA M MOHATHETO 34 3aMa3Bale Ha MacaTa 4a 6BIaT -

NpepasrylelaHk B CBETAMHATA HA HOBUTE HAEH 3a 3ATIa3BAHE Ha eHeprusTa. JHanasonsT
Ha eJIEKTPOMATHUTHUTE JIBYH Ce obOraTsaBa ¢ OLIe [BAa BHAA JIbUeHHe {peHTreHoBO U
rama), a NepHoOAMYHATA TABNHL@A Ha eNEMEHTUTE - C IBA HOBH eJIEMEHTA.

JlHec nocaeACTBUATA OT OTKPHTHETO HA PAAMOAKTMBHOCTTA Ca TOJKOBA BAXHM 32
YOBEUECTBOTO, Ye HAMCTHHA € TPYAHO Aa pa3bepeM KAk MbPBOTO ChoGLIEHHE 32 TOBA
OTKPHUTHE € OCTAHANIO 104TH He3abeNs3aHo oT husHyeckaTa 0BIIHOCT, KOATO He 0Ch3-

HABa HEroBaTa BAXKHOCT M MOCCACTBHS, HUTO Y€ C HETO LIE 3aMI09HE PEBOJTIOLUA BBB |
usukaTa Ha 20-TH Bek. He e yuynsauio, ue naxke caMUAT OTKpHBaTE AHpu Bekepen
TIOCTEIeHHO 3arybBa UHTEPEC KbM HOBOTO SBJIEHME M CH IO BB3BPBLIA €1BA clel Hsl-
KOJIKO FOAMHM, KOTaTO APYTrH HBaMa QIPEeHCKH (bmnun - Iuep u Mapust Kropu oTkpu-
BAT [IBa HOBH EIEMEHT?, H3TbYBAILA “YPAHOBH TbUU” MHOTO TIO-CHJTHO OT- CaMMs ypaH.

VI3Mexkay MHOTOTO CBETOBHH OTKPHTHS HA (DPEHCKM YUEHH, OTKPHBAHETO HA PaHo-
AKTHBHOCTTA € Ha eJHO OT MbPBUTE MeCTa, TO € HALIMOHAJIHA TOPLOCT, 38 KOETO FOBOPH
‘pakTsT, ye HoBaTa SO0 dpankosa’ 63HKHO’I"\ e ¢ obpazute Ha Mapus u Iuep Kropu n
‘cxema Ha pagueBHTe NbuK. Y KakBa UpOHHA Ha cbABaTa - 0BpasnTe Ha Te3u CpaBHU- .
TEJHO, 6emm usuum ca Bepxy Hal-BUCOKaTa MO CTOMHOCT (pencka GankHoTa!

2. AHPI/I BEKEPEJ: CJIYUIAI/IHOCT JIX BEIIE OTKPUBAHETO HA PAJMO-.
AKTHBHOCTTA?

Hpez MapT 1896 r. Anpu AHTOQH chcpcn OTKpHBa paguoakTHBHOCcTTA. Herosusr
ycuex CL: IpIKM Ha .ceMelHa Tpaguums - TOH e TPETO TOKOJIEHHE B EIHO ceMelicTBOo,
1<1>115To Hdggjﬁme M3CHENBINYSA B o6naCT'm Ha huamiaTa ca Ha BHCOKRLIOUHT. :

“CeMeilcTBOTO Ha chepen € euH oT MZIJHGGTO CIIY4aH B CBETA, KOraTQ 4eTHPYU noxco-
neuuﬁhocaemaaa’r )Kmarom cw Ha- Haytm'ra mapfsnﬂ;r chcpcn m {BEEC MO B})l;‘fMG'.lO Hd .
H a nofeouI A HCTBLpTMF[T yrvmp‘: e Kpas, Ha BropaTa GBETOBHA Bdum.,Buerpa;]m-“ :
uTe-Ha 'rcsu M‘wce ca cxom{u Te BCHUKH ca m:3nmaunumm Ecole Nm nmle Supeu;ure' '

R

* ,[[V(J:l,[.'()-r'\[J%A . Ml.uucdea, Pus, {ﬁ~m na CY,
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ﬁ Q,nb@ Tpl}ﬁ« rrgo,{h,.n KaBAT 0BPA3QBAHHETO CU B Ecole Pohtechnrque (l—konme;muxam)

chmt T€ pabOTAT B ﬂpnpono MCTOPHUECKUSA My3ei/‘l B [Tapux, KbaeTo UMaT Npgkpac-
M2 mone,uoaﬂ‘encm Ha6op1’ropm1 hbuBAHCMpPAH OT IbPXKABATA, M B KOUTO MMa fora-

'{'\‘66}{})&8 OT. W/L'l‘lepﬂﬂl/f, Hﬂy‘iHHTC WM TIOCTHKEHNA ¢a OLUCHEHH [0 llOCTOHHCTBO uTe

* BGHUKM CTABAT WieHOBe Ha BpeHekaTa AKAJeMMA Ha HaykUTe.

Tpetnsar Bekepen - AuToan Aupu, ponen rpes 1852 1. - € Hali-U3BECTHUAT (PH3HK B
ToBa cemeifcTBo. Cllen WACTAMBOTO AeTCTBO Ha NpoecopekH CHH, KOHTO €U Wrpae B
6nuzkaTa no noma uMm Jardin des plantes unu B Myses npH Halla cu (ceMeicTBOTO xuBEe
B JIATHHCKMS KBAPTAJ M KAKTO BCUUKM Bekepeli € 3aMOXHO U IIPHeMaHO OT UHTEJIEK Ty~
Hs esTuT Ha [lapux), Toll Bmusa B [TonMTexHMKATa, HO clief 2 rolMHM MpeMUHaBa B
[Apyro peHoMHpaHo BHclle yunnuile - Ecole des ponts et des chaussees, Ho nipeau aa cu
B3eMe JUIUIOMATA HA MHKEHEpP 3aMoyBa Ja ToMara Ha 6a11a ¢1 B €AMH HAYUHO-U3C/eIBa-

'TENICKH MPOEKT, KOHTO 3aBBPLIBA C OTKPK BAHETO H1 MATHMTO-ONTHYHOTO noJje. Ha 24

TONMHY 3aTI0UBa Aa YeTe NeKUMH B [loMUTeXHUKATA, HO NPORALIIKABA aKTHBHA M3CJeNo-
BaTencka paboTa BbpXy MAFHUTHHTE CBOWCTBA Ha FA30BETE H HA BLPTEHE IJIOCKOCTTA Ha
MOJIAPH3ALHA Ha CBETIIMHA B MArHUTHO NioJie. Toil € MHOro cpbyeH ekcrepuMeHTaTOop,
KATO 3aMUC/IA W OCBULIECTBSBA OMMUTH © MHHUMaJIHW, (pHHAHCOBYM cpeacTia. [lo-KbeHO
MPOabIKABA M3CTEeABAHMATA Ha Gallla CH BbPXY EMHCHOHHUS cekThp Ha CIIbHLETO U
HA TopeLly METATHU MapH B MH(ppauepBeHaTa obiacT. Ha 34 roguiuiHa BB3pacT 3amu-
TaBA AMCEPTALMS Ha Tema: “Uscnensanus BbpXy MOrIbILIAHETO HA CBETAWHA”.

HuTepecsT Ha AHpi Bekepell KbM MOMNIBLIAHETO HA CBETJMHA OT KPHCTAJIM 32104 -
Ba oT 1886 r., korato Toil 06pbULA BHUMAHWE Ha POJISITA HA CHMETPUSITA HA KPHCTAJA
IpY MOTABILAHETO HA CTIEKTPY OT NMOIPH3UPAHA ¢BeTNHHA. Tol OTKpURA, Ye UeTHPH-
BANICHTHUTE CheJWHEHUS HA ypaHa He ca JocopeceHTHH, JOKATO YPAHUTOBUTE CONU
NPOSABABAT APKa JTYMHHECUEHUMS NPH CHUIMTE yCNoBUA Ha Bb3Byxnane. Chllo KaTo
Gawga cu 1 Toil e NpHBIIeUeH OT sBeHNHeT0 (hocdopecleHLHs, HO TIO OHOBA BPEME HHU~
KOif He Ipenonara KaKBH TaHHU KpHe 3araAbUHUAT efleMeHT ypaH. Moxe na ce cmara,
Ye TOBA € [ILPBATa CTHIKA KbM roJiIMOTO OTKPHTHE.

Anpu Bexepen ctaBa wieH Ha AKaZeMus Ha HayKuTe Ha 36 TOAMILIHA Bh3PACT. Bo-
PEKH TOIIMOTO OTJIHUHKE, TOH NPoABIKaBa Aa paBoTu HeymopHo 1 npe3 1890 r. my6iu-
KyBa rolsiMa CTaTHUs BBPXY TeMIIEpaTyp: Ta Ha ro4saTta, paboTa, KOATO Toil 3anousa
32eAHO ¢ 0480 cu. AHpu bekepen ymupa nipes 1908 r. ot chpaeuen yaap.

B cpenata Ha MuHanust Bek npyr dpeHckd yueH - AGest Huric - usyuasa gnyopec-
neHunata u dochopecuenumara. Toil crieUnanHo ce MHTepecyBa NaJii OCBETEHO HA
CI'BHLE TS0 NPOABJIKABA Ad M31bYBa M HA ThMHO. PeayntaTute cu Tol nyGiaukysa B

"HAKOJNIKO CTATHUH H H'\Kp"lTKO TE CE CBEXKMAT N0 CJIEAHOTO:

- HSAKOW OCBETEHM HA CNbHLE CheAMHEHUS HPOLDBIKABAT 4A CBETAT H HA ThbMHO,
TOUHO KAKTO H Py OPSKO OCBETABAHE;

- OLO(CHO cvmeu ehexT NposBsIBa CheAUHEHHETO ypaHoB HUTpPAT,

“aKTHBHOCTTA” HA CHEAMHEHHETO a M3TbUBA CBCTJ]IIHZI ce NpOsABsABA MO )Z[eVICTBI/i-

£TO My BBPXY (])OTorpa(bucn T1aKa;

- “aKTMBHOCTTA” NPOLBIIKABA U OT PAa3CTOSHHE HA ThMHO, HO He npeMHHaBa npes
CTBKJIO;

- e(hEKTBT HE Ce I'BJIXKH Ha d)ocq)opecueuunﬂ

KpaiinuaT u3son e, ue HEBHAMMM “XMMUUECKH” JI'bYHN Npeau3BUKBaT (hochopecieH-
HHSATA H) CheAHHEHHETO,

, Cbemsm na pusukama - 3/97

aﬁegemrrmno & KOJIKG CHJIHO TE3H UBBOIIA, oT COFHTHTE Hay A{Geﬂ Hurc apuanuat

Ha onmme Ha AHpH Bekepen, uspspmeny 30 roﬂmm fio-kbcHo! CreuuaiHo HCTopH-
yecKo PA3eIIeABAHE T Bb3NPOH3BEKIAHE OTATHTE Ha Hurc o6aue cTura fo-ussina, 4e ..
Jlake M OMUTHTE I ca GUIM IIPABUITHO NOCTABEHY W H3BOANTE - BepHu, Hnmc HelgaBa -

npnBunHaTa uHTepnpeTauus. B Hauanoto Ha onuTHTE cH TOROGHO 06BPKBIHE NPABH
Gekepen, HO roasiMaTa My 3aciiyra e B JJOKa3aTeNcTBOTO, ue HabarofaBaHUAT ediekT ce
I'bIJDKH UMEHHO Ha ypaHa. ‘

KbM kpas #Ha 19-tu sex KpykcopuTe Tph6H cTaBaT Helwo 06UKHOBeHO BLB Ousn-
yecknTe JJabOPaTOPUM 3a NOJYUaBAHE HA KATOAHM Nbuu. KaToAHKUTE JIbUuK, KOUTO fpe-
MUHABAT MPe3 CTEHHTE HA BaKYYMHATa Tpbha npeu3BHKBAT apka QuiyopecUeHLs BbPXY
eKpaH, NOKPUT ¢ Gapues nnatuHounauud. [pes 1895 r. nemckuat guzux Bunxenm PLoH-
TreH, ONUTBAlKK ce [Ja Crpe Te3W JbUM ¢ ThHBK KapToH, 3a6esia3Ba, ue eKpaHbT He
cnupa ga cseTH. KoraTo Toit mocTaBs no-njbTHA NPErpaja CBETEHETO ClHPa, HO Clle]
TOBA OTHOBO C& NOABABA [1PH NMOCTABAHE HA THHKA I'bPBEHA MW ajlyMHHHEBA [IACTHH-
Ka. A KOraTo Ha MSCTOTO HA MJIACTHHKATA MocTaBs hoToIIAKa yCTAHOBSBA, Ye IJ1aKaTa
6bp3o nouepHsBa. Tead HEW3BECTHM NOTOMABA JIBYM €A KATO “HEeBHMAMMA CBETHAMHA” U
NPEeMHHaBAT Npe3 HENPO3PauHM MPerpaj u rILTHH BellecTBa. PBOHTIEH MM HapHua

-X-JTBYH. OTKDHTHCTO MYy 6'bp30 CTaBA UIBECCTHO, 3AHIOTO 34 JOKA3QATEACTBO TOl ny6-

JIMKYBa MbPBATA “PEHTrEHOBA CHUMKA” - PBKATA HA JKEHA CH Bepra - Ha xosato nobpe ce
BUXKIAT KOCTUTE W NIPLCTEHDBT.

Ha nopensaTa cecyst Ha AKAafeMHs H2 HAYKHUTE MATEMaTHKBLT AHpH Hoauxnpe u
Aupu Bekepen komeHTUpaT oTKpHUTHETO Ha ProrTren u [oankape npennonara, ue Thit
KaTO BeposTHO X-TbUKTe ce NMOoABABAT NPH (UiyopeclieHLUns oT cTeHHTe Ha Kpykcosa
TpbOa, CHIPYPHO M ApYry QyopecuMpallly BelecTBa MOXKE Ia HJIBYBAT OCBEH BHIM-
MaTa M HEBHMAMMA CBETAMHA (X-buM). B nelicTBUTENHOCT PEHTIEHOBUTE JIBUM CE U3-
J'BUBAT OT CTEHHTE HA TP'EOaTa, KOraTo BbLPXY Hest MALAT YCKOPEHU EJIEKTPOHH, TaKa 4e
npeanoioxeHneTo Ha IToankape e MOrpellHo, HO TO HacouBa BHUMaHUeTO Ha bekepen
M A0CTa ApYrH (PU3HLIM 14 ThPCAT NoLo0HM JIbUH NpH QUIyOpecleHTHUTe BelecTra *,

DGexepen npoibKaBa HACKEABAHETO HA YPAHOBATA COJI H YCTAHOBSABA HELIO MHOTO
BAXKHO - HOBOTO JIbUEHME MPAaBH Bh3AYXa SJeKTPONPOBOAAIL U paspexaa Ospao 3ape-
neH enextpockorn. Tosa ceolicTso ce uanonsea 2 roAMHHM no-kbeHo oT Mapus Kiopu 3a
ToveH W OBP3 aHANM3 HA PAAHALMATA OT PA3NIHYHH MHHEPAJIH U BelluecTBa. B noknana
cu pes AkaeMHs Ha Haykute Ha 23 mapT 1896 1., nali-BasXkHaTa CTaTHA OT Ta3H nope-
auLa, Tod nuie, ue GpochopecueHMsTa OT coNy Oe3 MPUMEC Ha ypaH He JaBa HUKaKbB
e)exT, a ypaHoBUAT cyndaT, KoHTO BhobLIe HaMma (octhopecleHLMsA, NPEAU3BHKBA CHIIHO
nouepuapake Ha QoTonnakaTa. B cneapaiuaTta cu cTaTHg bekepes cpaBHaBa ABaTa Me-
TOJA 32 PEFMCTPUPAHE HA HOBHTE “I'suK” - QoTorutakaTta U ejiekTpockona. [{Ba Meceua
TI0-K'bGHO TOJ TMOTBBPK/AABa, e BCHYKH YPAHOBH CheQMHEHHS €A aKTHBHHM, HO Haii-
cuneH epekT AaBa UMCTHAT ypaH. B mocsenHus cu goknag 3a 1896 r. Gekepes 3a npbs
BT HA3OBABA HOBOTO JIbUeHUE “ypaHOBH JTbUK™. '

OTtkpuTHeTO Ha Bekepen obaue He MpelM3BMKBA OHASH CEH3ALIMS B HAYWHMS CBAT,
KOSITO MpaBy Tosa Ha PeonTreH roauna npegy ToBa. CamusiT Bekepen nocteneHHo rybu
MHTEPEC KbM HEro, KOETO ¢e BUKAA M OT MyOIHKaumMnTe My: Npes 1896 r. TOM nocpellasa

HA HOBOTO siBJIEHHE 7 CTATHH, CAMO [BE Npe3 cyiejBaliaTa rOIMHA, HUTO eJHa npea 1808

. v eqna npes 1899 r. [lpe roxuHy cren OTKPHBAHETO Ha “ypaHoBHTE AbuKn” Bekepel

HACQYBA BHUMAHUETO CH KbM edhekTa Ha 3ceMa! McTHHCKATa NPUPORA HA Te3H JIbUK
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OCTABA HESICHA, KAKTO ¥ U3TOUHUK'BT HA EHEPIHs, KOSITO OTHACAT HOBUTE JTbUH.

Ho mbiiHo 3abBenmne Ha oTkpuTUTe OT Bekepen mbuM ofaue He ce CTHra, 3aWIOTO
olle npe3 NbpBUTe Mecelur Ha 1898 r. apama (u3nuM, HE3ABHCUMO €IMH OT APYT, ce
3aeMaT ¢ TAXHOTO uscnenBaHe. Tosa ca Mapust Cknogoscka-Kiopu sbs ®paHumns u
I'epxapa [Imun B FepmaHust, KONTO OTKPUBAT, Ye TOPHAT UTBUBA UM, TOLOBHM Ha
ypaHosuTe. [To cbuioro Bpeme 1 bprect Prabpdopa B KeitmM6pumk ce 3aema ¢ U3yua-
BAHE HA HOBHMTE JIbYH KaTO OTKPUBA [BA BHIA I'bYUH, HA30BABAMKH I CHOTBETHO anda-
u 6eta-nbun. Tepmunst PAJMOAKTUBHOCT e BhBesen oT Mapus Kropu cnen or-
KpUTHETO, 3aeaHO ¢ [Tuep Kiopu, Ha ABaTa HOBH enemenTa Mononuit M panuii.

Taka ceTHT AbJ1KM Ha AHpu Bekepen oTKpUBAHETO HA eCTECTBEHATA PAanHOAKTUB-
HocT. IMeHHoO Toil, ¢ Lenus omuT Ha 6ama cu U nsn0 cu bB GusnueckaTa JabopaTto-
pust Ha IIpHpoaHo-ncTOpUYecKkUs My3eil, JaBa NPABUIHA HHTEPNPETALMUS HA ABICHM-
eTo, HABJOAABAHO M OT AocTa APYrd QuanLM, faxe 30 roauHu npegu toBa. Kakro e
kazan JIyu [Tacthop “KbeMeThT MiBa Npi NoAroTeeHKd yosek”, [To To3u noBos camu-
AT Bekepest komenTHpa: “Beliie chBceM ecTeCTBEHO, Ue OTKPHBAHETO Ha pagMOAKTHB-
HOCTTa CTAaHA UMEHHO B HallaTa JlaGopatopus, ako 6aia Mu Geule xus npes 1896 r.,
CHUTYPHO TOM LUEle 4a € OTKpUBATENsT”.

3. MAPUSI U TIMEP KIOPU: JIECHO JIM E IA CU BEAEH YUYEH, TA MAKAP
H TEHUAJIEH?

HBamaTa yuenu, KOUTO ce 3aMHTEPECYBAT OT OTKPHTHTE OT Bekepen ypaHosu nbun
M 3a1101BaT N3y4aBaHeTO UM, Mapus u ITuep Kropu, cbBoeM He ca rajeHULM Ha cbaba-
4. Hewwo noseve, korato ce npucheuHABa KbM XKeHA CH B M3yYaBaHe Ha PagnoOaKTHB-
HocTTa, [lnep Kiopu e Beue usBecTHO UMe BB (M3HKaTa ¢ | S-FOAMILIEH OMTUT HA CKCITe-
PHMEHTATOD W & HANPABHJI HAKOJIKO 3a6€1€XUTENHH OTKPUTHS H pa3paboTKH Ha MpH-
bopu, HocelH HeroBOTO MMe. 3a fa M3XPaHBa ceMelicTBOTO cH 0Baue Toil TpsibBa na
paboTH KATO MPENOIABATE] U eAHHCTBEHOTO, KOETO My NpeJiara 3a HayuHa nabopaTo-
pHst GITArOCKNOHHHAT KbM Hero AMPEKTOP Ha YueBHOTO 3aBefeHMe, & eNHO MAJKO W
HEoOOPYABAHO MOMEILEHHE 10 CTHAGMILIETO Ha crpajaTa. Easa cnen kato crasa Hobe-
JI0B Nlaypeat no ¢3nka 3a Hero ch3nasaT kateapa B CopBoHaTa, HO AaJe U TOrapa He
e 3GpaH 3a useH Ha PpeHcKaTa aKaAeMUS HA HAYKHTE, HUTO HO-K'bCHO € u3bpana Ma-
pus Kropu, Hocnrenka Ha ase Hobenosu Harpany - no ¢usmka 1 no xumusa. Cneg oTk-
PUBAHE HA Pafilisl M OCB3HABAHE OT LN CBAT HA HEFOBHTE MPUIIOKEHHS B MeJULMHATA,
Te GHXa MOIJIM JIa MaTEHTOBAT TeXHOMOTMATA 32 [OJIy4aBAHETO MY, HO ABaMaTa pela-
BAT JIa He YEPNAT MaTEPHAJIHA M3TORH OT CBOETO OTKPHTHE M NyOJIUKYBAT BCHYKO C
TAKHBA NMOAPOOGHOCTH, He HikoH (abpUKaHTH 3aMOYBAT NPOHIBOACTBOTO My. A UeHaTa
HA paniud e U3KIIOUUTENTHQ.BUCOKA. BCHUKH NpeoxKeHUs 32 OpAeHH ¥ IOUETHH OT/IH-
uus [Tnep Kropu oTknonssa ¢ aymure, ue He CJIABA MY € HYXHa, a oﬁopy,na‘am. naGopa-
TOpH, B KOATO JIa MOXKe CIIOKoiHO fa paBoTu:6es rpuska 32 HacLIHMA,.]
He TojTyyaBa JOKATO € XUB, A Tol 3aruBa Npy Helacted cyiaii Ha 45§¥onnmﬁn. Bb3-

pacT. QcTadana cama, Mapus Npoabixasa ¢ NpHCEAILATA CHF M3KFIOUUTENIHA YIIOPH-

TocT ma ce Gopu: hiponsikasa obpaboTkata Ha' ypaHoBa. pyHa; 3a ixa MsBJleye n0oCTa-
- 'THUHO KOMMUECTBO OT HOBUTE PANHOAKTHBHY eNEMERTIM i Oripenenn aTOMHUTE UM TeT-

J1a, KOeTO, 1a € MUCTHHCKD JOKA3aATENCTBO 32 TAXHOTO cbillecTBYBaHg. Bee nak, kato’

TOJIAMO MIPU3HAHME KM HellHaTa felHOCT ¥ MANKa yTexa ciel CroneTsAoTo 4 Hewac-

THE, NIPHSATENUTE HA CEMEHCTBOTO yCensaBaT Aa ce NpebopsrT ¢ KOHCEPBAaTUZMA W 'PBKG-
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- BOZETBOTO' Hat €lopGonsiTa i npemnata fia. moeMe Kypba Ha. Mbxd o T4 e iBp8aTa,

e

xKeHa-npopetop B CopbouaTa! [Tosnasa CJIaBATA, HO Hali-Beue, HENPUATHATA K CTPaHA

. = HEMPEKLCHATO € TRPCEHT OT KYPHAIMCTH H APy H-MOGOTHTHI 32 Pa3roBOpH, KOHTO

" TYOAT MHOIO'OT CxbIOLlRHMQTd 32 paboTa Bpeme: Boe 114K, Graroapenye Ha H3BOHOBA
HOTO C TAKHBA HEHMOBEPHH YCH/IMS NOJIOKEHHE B BAYKaTa; KbM kpas Ha 20-Te roQuHu
THA ycnsiBa Ja OCbLUECTBH cBoATa M Ha [luep meuTa, [To cHBMECTHA MHMUMATHEA Ha

Yuusepcureta n UncTuTyTa ITacThop € cbananen PagueBuaT uHCTHTYT C aBE nabopa-

Topuu - JlabopaTtopusta Kiopu u Jlabopatopnsra TacTbop 3a hU3HKO-XUMHUHM U OU-
OJIOTHYHH H3CJICABAHMA HA PANMEBUTE JIBYW. YNMLATA, 110 KOSTO C& OTHBA QO TO3U
VHCTUTYT (Henajieu ot JlrokcemGyprekaTa rpaiuea) e HapeueHa Ha umeTo Ha [luep
Kropu. [lnec B napunuona Kiopu ce HaMHpa My3edT Ha Mapug Kiopu - HeltHusT pabo-
TeH KAOMHET, 3aNa31 aBTEHTHYHATA 06CTAHOBKA OT HAYAIOTO Ha 30-Te FOOHHH, BKJIIO-
YWTEJIHO # CPHATA U CATEHEHA NPECTHIIKA, METHATA Ha cToda npex 6roporo. O6cTa-
HOBKATA MIOPA3fABA CHC CKPOMHOCTTA CH, KAKTO BIPOUEM U LEJHAT KUBOT Ha Mapus u
[uep Kropu, a B naBunmona ITacThop 1 AHEC CE NPOBEXAAT GHOPUINUHM HICTEABAHMS,
CBBD3aHH C pakoBHTe 3abonsBaHu.

Cemeiictso Kiopu, nofo6Ho Ha cemelcTso Bexepes, 1apa HAKONKO MOKOJEHHS Ge-
JexuTH hanum. Broporto nokonenue, Mpen u ®penepux XKonuo-Kiopn, oTKpuBaT us-
KYCTBEHATA PAZAHOAKTHBHOCT, d NPEAH TOBA MOYTH OTKPHBAT HEYTPOHA, NOCTPOSBAT
MMbPBHA UMKJIOTPOH BbB DPAHLMA U ¢ HEro MojlyyaBaT MHOTO HOBH PafHOETEMEHTH.
TpertoTo noxonenue oT Tosa cemeHcTRO - BHyUKaTA Ha Mapus Kropu, Enen Jlanxpen,
€ M3BECTHA C TPYAOBETE CH B 0DJIaCTTA HA ALPEHATA ¢usuka. Ta pabotu B Hali-ronemus
Hayuno-yueben uentsp be ®panuus, Yuusepcurera [Mapux-Or (Opce).

3.2. OTKPHUBAHE HA PAIUA U NTOJIOHU .

PaGoTaTa cu no usyuapane Ha ypaHosuTe mbun Mapus Kiopu 3anousa rpes fgeKem-
Bpu 1897 r. PaGoraTta ensa nu 61 HanpenHana ocobeHo, aKO OLlle B HAYANOTO He ce
HAMECBA EKCMEPUMEHTANHUAT reHuit Ha [luep. Te pewasar, ue cBolicTBOTO Ha ypaHo-
BUTE JIbYH Ja HOHU3HPAT Bb3AYXa € MHOTO 10-NOAXOASMIO 32 TOYHM M 6bP3K KoSIHYEC
TBEHH H3MEPBAHHNA, OTKOJIKOTO NouepHABaHeTo Ha GoTonnakata. Camusr Bekepes cien
KATO yCTAHOBSIBA, Y& HOBUTC I'bYH NPEAM3BHKBAT e1EKTPONPOBOAUMOCT Ha BB3AYXA, Ce
OTIMTBA [a H3M0N3a eJIEKTPOCKOIM, HO PE3YNTATHTE MY He ¢a 0coBeHO HAJEKIHN M TOM
ro usoctasst. CrellanHo 32 U3MepBaHUATA Ha xeHa ci [Tuep Kropu KOHCTPYHpa ypel,
BKJTIOUBALL TUIOCKOMAPASIENHa HOHH3ALMOHHA KaMepa W Ch3AAAEHHS OT HEero Npeau
TOAHHH JIEKTPOMETED C NnHezokBapl. PaspaboTsa U criellManieH KOMIIGHCALIUOHEH Me-
TOZ, NPH KOHTO HATPYNAHMAT 3aps/ HA eNMHUS eJIEKTPO HA KAMEPATa te KOMIIEHCHpa
OT 3apAAa, Bb3HUKBALL B THHBLK U ABJ'BI KBAPLIOB KPUCTAJI TIPY NMOCTABSHE HA MOAXOIA-
A Tersimika B AonHus My kpaid. C nipoasinkaBaHe Ha HoHW3aUmMsaTa B 06eMa Ha kKame-
paTa ce U3BBPLIBA JOMLIIHUTEIIHO OTKIOHEHME HA HULLIKATA HA ENIEKTPOMETBPA OT PaB-
HOBECHOTO MoJloXkeHne. BpemeTo 3a oTkNIoHeHHE 10 NafeHO AejleHHe NaBa MApPKa 32
TOKA HA HACHILAHE, KOHTO [TbK 3aBHCH OT HOHU3ALIHOHHATA CIOCOBHOCT HA MaTepuaa,
HACHNAH BBLPXY LOJIHKA eflekTpon Ha kamepaTa. C pazpaboTeHust ot [Inep ypes morat
Aa ce U3MEPBAT 110 ABCONIOTHA CTOIHOCT TOKOBE OT MopsiAbka Ha pA. MHTepecHo ¢ fa
ce BUIM Kak B paboTHATA cu TeTpaaka Mapus oT6elisi3Ba MHTEH3NTETA HA pafuaLinsTa
Upe3 rpaMoBETE KOMIEHCUPALLO TEMIO BbPXY NHE30KBAPLIOBATA Be3HA W BPEMETO 3a
OTKJIOHEHHE Ha HULLIKAaTa OT HyJaTa jgo ohpe,ue.neHo ﬁCﬂCHHC 10 CKAJIATAa Ha EJIEKTpO~
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‘MeTbpa B cekyHau. Tosu npuGop, cb3aagen ot TTuep Kiopu, ce H3no3sa oT BCHUKH
M3CTE0BATENN HA PALHOAKTHBHU MaTepUay dak fo S0-Te roAMHH.

Ipes hespyapu 1898 r. Mapus Kropu 3aro4Ba CHCTEMHO H3Y4aBAHE HA BCUYKHM eJie-
MEHTH H ChedHHEHHA, KOUTO MOKE 2 HAMepH OT YUMITHLIETO, B KOeTO paboTw ﬂnep,
OT My3eH, YacTHU KoJjlekuuu 1 np. T4 YCTAHOBABA, e BCHHKH “aKTHMBHH BellecTBa”
CHABPIKAT UM YPaH MM TOPUH, YHETO CBOHLTBO TA OTKPHBA HE3aBUCHMO OT HEMELA
Mmug, cbobwmn 3a Toa B nyGaukaus ot despyapn 1898 r. OT CUCTEMHHTE CH U3C-
JefBaHNS TS CTUrA A0 U3BOJ, KOHTO MO-KbBCHO CTaBa AMH OT MPHHLMITUTE HA PaHO-
AHATUTHYHATA XHMHS - 4€ ChILECTBYBA MPONOPLUOHATHOCT MENIY CBABPKAHHETO HA
ypaHa i HHTEH3UTETA Ha JibUueHneTo. BebmHoeT, ¢ usnaTta cu ,ZLCMHOCT [Muep u Mapus
Kiopu cTaBaT cb3aaTel i Ha paJHoXHMHITA.

Mapus Kiopu o6ave 306ens3sa 18e H3KIFOUEHHS: PyAaTa ypaHoBa nexbrenna (ypa-
HOB ABYOKHC) € 4 MbTH MO-aKTHBHA OT YPaHA, 4 MUHEPAIbT XaJIKOJIMT - 2 ITbTH ro-
akruseH. ToBa NPOTHBOPEUH HAa OCHOBHMA MPUHLUMIL, HO Mapus Hamupa obscHeHue:
“Tosu hakT e 3abenekuTeNeH U NOACKA3BA, Ye B TE3H MUHEPaNH Moxke 6H UMa Apyr
eJIEMEHT, KOWTO € MHOTO MO-aKTHBEH OT ypaHa”. MI3BoJbT il He € MPoCcTo cneKynauus

WK FreHHaTHa UHTYHLMS, 3a010TO TS NPUBEXKAA CHCIHOTO JOKa3aTeJsICTBO: “A3 cuHTe-

3Mpax XaJAKoJIUT © YUCTH XUMHKAJIHM 110 MeToza Ha JleGpeil v To31 M3KYCTBEH XAJIKOJINT
HE € TI0-aKTHBEH OT APYIMTE YPAHOBH CONM.”

Mapust Kiop# ce HATbKBA ¥ Ha AKTHBHOCTTA HA HAKOH KAJHUEBH ChEAWHEHHS C TaH~
Tas W HHo6uil. Tean ABA MeTaNa HAMAT A'bJTOKMBYLLN PANUOHYKIHAHK, TAKa 1e Bes na
3HAE TS OTKPHUBA PAAKOAKTHBHOCTTA Ha Kajuii-40.

EfuH Mecel| cllef HAuajoTO Ha HCTUHCKHTE M3C/IeABAHUS PE3yNITATUTE €A TOJIKOBA
3aUHTpUryBaly, ye [Tuep usoctaBs cobeTBeHaTa CH paboTa M Ce BKJIOYBA AKTHBHO B
TBPCEHETO HA HOBUS CMTHO aKTUBEH eleMeHT. B nbpeata cu nyGmukamms Mapus Kiopu
06sIBSARA PAJAMOAKTHBHOCTTA Ha TopHs (T5 owle He 3Hae, ue [Imua Beve e nybukysan
TakbB pesynTaT). Bue Bropata cu nyGiukanus, Beue cbBMecTHO ¢ [Tnep (Ha mbpBo Msic-
T0), TH TRBPIM, 4€ THPCEHETO HA “TIO-aKTHBEH OT ypaHa efleMeHT” € yeretHo., Tyk T4 3a
MpEB MBT M3non3sa Tepmuna PAJIMOAKTUBEH. Tasu cTaTus e NpeAcTaBeHa 0T AHpH
Bekepen Ha 3aceqaHne Ha AKaJeMHsl HA HAYKUTE, HO CAMMAT TOH HE € MEXIY aBTOPHTE.

OT TO3H MOMEHT HATATBLE M3CJEABAHUATA Ha PagHOAKTHBHOCTTA MPEMHHABAT OT
(pusmkaTa K6M xumusaTa. Ho HuTo Mapus, uuto Tluep ca XMMULK, 3aTOBA THPCST KOH-
cyntaunute Ha ['ycTas BemMoH, ToraBa oTrosapsill 32 MPAKTHKYMA 110 XUMHS B Y uiau-
LIETO MO (PU3UKA M MHAYCTPHANIHA XHMHUSL. BbB BTOpaTa nyGaukauuns Te My nakassat 01

MaTepuanbT, ¢ KoiTo paboTAT Te, € B3eT OT M3BeCTHATA ypaHoBa MuHa Moaxume-
tan B Yeulka Boxemust, HAKora u3BecTHa ¢ GoraTuTe ol cpebbpHU 3aexKHy, 'OT KOUTO
ABCTPUIICKUST MOHETEH ABOP CeYe MOHETH - TANepH (Ha YeLKH 3BYqH TOJEP U B Ame-
puKa AyMaTa ce TipeBpbiua B foaap). Cel usueprsaHe HA cpebpoTO B MHHATA OCTaBA
MHOTO GOraTa Ha YPaH Pyaa, KOATO ¢ H3MOJI3BA MPOU3BOACTBO HA OUBETUTENH HACTHK-
10, Criei MHOPOTOAHLIHA EKCIUTOATALMS HA Te3M PYAHULM IO HEOTAABHA, AHEC MACTO-
TO € U3BECTHO C neqgOHNTE CH MUHEPATHH H3BOPH, GoraTh Ha pagoH. Pazbupa ce, nep-
. BOTO KOTMYECTBO ypanopa nexbsienaa cemeiictso Kiopu kynysa ¢be cobcTBEHH cpeac:
. TBa, HO MO-KBCHO ¢ MOMOLUTTA Ha ABCTpUICKaTa akafeMHs Ha HAYKHTE Te nosty4agat

nap ot 100 kg, a enen ToBa # KYNYBAT HA HUCKH LEHH HAKOJIKO TOHA.

Cren MHormcpaTHo otaensHe Mapusa Kropu yensisa fa noJiyum yTaeuHu Cya(uan

¢bC 150 TILTH NO-CHIHA AKTHBHOCT OT Tasu Ha ypaHa. [Tuep Harpsisa 10 HAKOJKO CTO-
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THH Pajlyca Tasu yTalika B eBakyupaHa Tph0a ¢ TeMNePaTypeH FPafMEHT 10 ABJIKUHA-
Ta 1. OTKpYBAT, Ye AKTUBHOCTTA Ce € HATPYNAJIA B N10-HUCKO-TEMIIEpATYPHATA 4acT Ha
TpBbaTa - MpK okono 250-300 ° C v u3BneueHnsT uepen ciobt e 330 MbTH MO-aKTHBEH OT
ypaHa. CKopo cjien TOBa Te my6iMKyBaT pe3y/ITATUTE CH B CTATHS, 3aBbPLIBAILA C Y-

.t
Mure: CMHTZ\.MC, Ue BEI1EeCTBOTO, KOETO OTKPUXME B HCXGHCHlIﬂTa, € HeU3BECTeH JoCe~

ra MeTan, nofo6eH Ha GUCMYTa MO XHMIYHKUTE CH CBOHCTBA. AKO CHLIECTBYBAHETO Ha
TO3M METaJl Ce NOTBLPIH, Npejsiarame Tod Aa 6bae Hapeuen [TOJIOHMH B yecT Ha
POAMHATA HAa €NMHUSA OT Hac.” ToBa Ha3RAHME € MONUTHUYECKH NPEAN3BUKATENHO, 32~
moTo no Tosa BpeMe Ilonwa 30610 He ChILECTBYBA KATO HE3aBUCHMA AbPXKaBa, a e
TOA PYCKa aqMHHHCTPALMA.

Bbanarat Ha cBost NpUATE, ONHUTHMS cnekTpockonueT Jlemapee, Aa HANpaBi ClieKT-
POCKOTICKH aHAJIU3 HA HOBOTO BEILECTBO, HO TOH HE OTKPUBA HOBA IMHMSA, XAPAKTEPHA 32
HEH3BECTHHS €IEMEHT. [lHeC To3u OTpULIATENIEH PE3Y/ITAT He € H3HEHAABAILI KATO CE 3HA-
e, ue B 100-Te rpama Ha o6paseua Ha Kiopy e MMaJio He noBede OT 6 HAHOrPaMAa MTOJIOHMUH,
KOETO MOXE [1a C& H3UMCJIH M0 PABHOBECHOTO MacOBO KOJIMUSCTBO Ha ypaH-238 KbM no-
nonni-210 (1,34.10'. Naxe npu 100% no6us npu oTHeSHETO, TOBA € MHOTO TI0-MAaJIKO
OT M'PAHMLIATA HA YYBCTBUTEIHOCT Ha CHEKTPOCKOMMATA OT OHOBA BpeMe. 12. roIuHH 1o-
kbcHo Mapus Kiopn u Anznpe le6uepn ussnuuat okosio 0,1 mg Po (0,45 Ci) oT Hsikoako
TOHA M3XOJIEH MATEPHAaJl U ¢Ba TOraBa B MCKPOBHS CNIEKTHP Ha o6pasela 3a NpbB ITbT ce

-BHXXAAQT HAKOJIKO XapaKTCpHU JIMHHHW Ha 'HOBUS €JIEMEHT noJioHuii. MHoro no-xbCHO B

paauesata padurepus B [Topt Xoyn ot 37 ToHa 010BeH okHc e uaseyeHo 100 rbTH Mo-
rojAMO KOJIMYecTBO noJioHni-210 ot ToBa Ha Kropu 1 ebriepH.

ITo BpemeTo Ha U3BNIMYAHE HA MOJIOHUS OT ypaHa Kiopy He 3HAsT HMILIO 32 FeHeTHUHA-
Ta BPL3Ka MEXAY Te3H eJleMeHTH. Te He 3HadT HULIO W 32 PaMOaKTHBHOTO pasnajaHe u
3a KPaTKOTO BpeMe Ha XKMBOT Ha nojioHuit-210 (138 auu). Te npocTo ca HMaiu KbCMET,
Ye HETOBMAT NEPHOL Ha M0JTypa3riaJaHe e MOYTH PaBeH Ha BPEMETO, KOeTo ¢a YIoTpebu-
JIH 32 OTHeNigHeTo My - 3 meceua. C HempHATHA W3HEHANA OTKPHUBAT cliedl rOAMHA, Ue
CKBIOLEHHHUAT NoToHui npocTo e usuesHa! Te naxe He ca HMAJIM NPeaCTaBa, e pabo-
TAT CbC CJAEHOBH KOJMUYECTRA, T.e. Ue Ca MOJ IPAHKRLATA HA YYBCTBHTEHOCT HA BCHUKH
BB3MOXKHU AHATUTHYHH MeToaH. Te BbBekaaT obaue ollie eAHO PAAHOXUMHYHO MIOHATHE
- “HocuTeN”. B ciyuast Ha MOJNIOHUSI HOCHTEN € BUCMYTBT. PaKkThT, 4e BUHATH [OJIOHUAT
ce gssBa ¢ SucMyT kapa Mapus Kropy IbJIrH TOINHU I3 CMATA, Ye Te UMAT aHAJIOTHYHM
XHMWYHH cBOHCTBA. B XuMMATA Ha OeNg3aHHUTe ATOMM He € 3aJbJUKUTEHO XHMHYHHUTE
CBOHCTBA Ha €JIEMEHTA B MHKPOKOJIMYECTBO A CA aHAJIOTHUHY HA CBOHCTBATA Ha HOCHU-
TeJsl, BbPXY TMHTO MUKDOKDUCTANIUETA HEMOBUTE aTOMH ca ce OTIOKIIH. ITo-KbeHO ce
0Ka3Ba, Ue MOJIOHUAT M3061L10 He € B eTHA XHMHUHA I'pyla ¢ 6HcMYTa. A Ha Koe MACTO Ja
MocTaBAT HOBUS eleMeHT B IlepuoanynaTa Tabmina e BBIPOC, KOHTO He I'M BBJIHYBa!
Mexay 6ucmyra (Z = 83) u ypada (Z = 92) uma Tonkopa CBOGO,ZLHH MecTa...

TpetaTa cTaTHd Ha CCMCHCTBO Kiopu e o1 26 sekemspu 1898 r. u mogo6Ho Ha BTOpa-
Ta 3aBBPLIBA ¢ TBLPAECHMETO “34 CHILECTBYBAHE HA OLLIE €HH CHITHO PALHOAKTUBEH elle-
MeHT B niexbnennaTa”. Te HAMUPAT TMOJIOHKS BbB (PakLMSgTa OT HEPA3TBOPUMH CyJiu-
AM, a B GoraTata Ha 6apHit QpakLKUs YCTAHOBABAT HATMYHUETO Ha APYT €IEMEHT ChC CHJI-

'HO pas/IMYHHM CBOHCTBA OT Te3M Ha ronoHus. M B To3u ciyuail, paséupa ce, 6apnar urpae

POJISTA HA HOGHTEI, HO T€ NPUITUCBAT.CBONCTBATA Ha GapHs U HA HOBUS eNleMeHT. [TbpBa-

Ta MM MpoBepka & AATH caMHUAT bapuil He ¢ panuoakTHBeH. Te kymysat 50 kg Gapues
XJIOPH M OT HEero U3BANYAT cllef obudalinnTte oT npenu npoueaypu 10 g 6apuit. Toii ce
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4. EITUJIOT.

0Ka3Ba HEAKTHBEH, TaKa Ye U3BOABT UM €, Ue HOBMSIT €JIEMEHT € PHUMeEC B pydaTa.
BTopoTo A0KazaTeNCTBO € MOCTEeNEHHOTO KOHLEHTPUPAHE HAa paJuOaKTHBHOTO Be-
IECTBO Ype3 (hPAKUMOHHA KpHCTaMu3auus Ha Gapues xiopua. Hakpas Te nojyuyabat
thpakuus, kosato e 900 nbTH No-akTHBHA OT ypaHa. Tyk ofaue ce Hastara ga crpaT npe-
paboTkaTa, 32IOTO U3XOLHUAT MaTepuan cBbpiuBa. Ho TO3M MBT CNIEKTPOCKONCKUSAT
AHAJIM3 € yclelweH W NpuATeaaT uM Jemapce JoknagBa Ha 3acefaHue B AkaieMHusl Ha
HAYKHTE, e e HaOJiro1aBaj HeHM3BECTHA JOTOraBa JJMHUA ¢ ABJIKMHA Ha BhjiHaTa 3814.8
;UHHTO WHTEH3UTET PacTe C YBEJIMUABAHE HA AKTUBHOCTTA Ha ChOTBETHATA (hpakius.
Aptopure Kiopy nUWaT B TpeTaTta ¢ cTaTs: “CMsITaMe, Ue TOBA € MHOIO CEpHO3Ha
NPUYHHA 12 CBbPXKEM HOBATA JIMHUS C PaJHOAKTHBHOTO BelleCcTBO. Paznnunure apry-
MEHTH, KOUTO H3BPOUXME JOTYK, HH kapat Aa MHCJIHM, 4€ HOBOTO. PAAHOAKTHBHO Be-
IECTBO NPECTABJISABA HOB CJIEMEHT, KOHTO nmpeparame Aa onae HapeueH PAJIMI.”
He e TpynHo 10a ce ycTaHOBST XMMHUHMTE CBOMCTBA Ha HOBUS €JIEMEHT; TOi NpuHa e~
KM KBM FPYNaTa Ha aJIKAJI03€MHUTE METAJH, 33 KOMTO THITHYHO CBOMCTBO & cyidaTHTe
MM A2 ca HepasTBOpuMM. B paoTHaTa TeTpaska [Muep ot6ensspa ¢ BLOpoOCHTENEH

3Hak “PanueBusT cyngare 110-pA3TBOPUM B KOHLEHTPUPAHA CAPHA KHCETMHA OT Gapu--

eBus cyndar”,
Ho ouumanto gokaszaTescTBO 32 OTKPUBAHE HA HOB €JIEMEHT CE& CUMTA ONpeaesisHe-
TO HA ATOMHOTO My Terno. OT pABHOBECHOTO MACOBO KOJIMYECTBO Ha Paaui-226 B ypaH-

- 238 ce ouaksa B TeXHHs kpaeH obpaseu na e umano okosio 30 MUKporpama pamii, KoJau-

YeCTBO ChBCEM HEOCTATHYHO 32 ONpeAe/siHE Ha AaTOMHOTO Terno. To3H npobjieM ¢ aToM-
HoTo Terno npecneasa Mapus Kropu B MPOABJIKEHHE HA FOLIHH. Ipes 1902 r. T ycnasa
Jld OLEHHM aTOMHOTO TerNio; 225 + | (nHewHarta cTolHocT e 226,0254), Tasu YAMBUTEJIHO
B/IM3Ka 10 MICTHHCKATA CTORHOCT € MoJTydeHa oT camocBeTell] 06pasell, B KOHTO e UMalio
0,120 g panueB xmopuz, a OTHOLIEHHETO paanii KbM Gapuii e 106, T.e. Tosu obpaselt e 61
| MUSTHOH ITHTH To-aKTHBEH oT ypaHa! HanpaBeHo oT TSX cpaBHeHHE HAa aKTHBHOCTHTE
na U, Th, Po u Ra nokassa, ue Po u Ra gaBat nzo6paxenve Ha (OTOMIaKaTa el Moo~
BUH MHHYTa eKcrioHupane, nokato 3a U u Th e Tpsabpano ga ce yaka HIKOJIKO uaca.

[onsamoTo oTkpuTHe Ha AHpU Bekepen, a ¢bU1o 1 HECHMHEHHUAT NPHUHOC Ha Mapust
u [Tuep Kropu 3a u3cnenpaHe Ha HOBOTO SBJIEHUE Ca OLlEHEHH OT CBETOBHATa oBILecT-
BeHocT B iMueTo Ha HobenoBus komuteT. Te cu nogensar Tpetata Hobenosa Harpana
no (uzuka nipes 1903 r., npucbaeHa: Ha AHpu Bekepen “3a oTkpuBaHe Ha CIIOHTaHHATA
pasroakTHBHOCT”  Ha [Tuep u Mapust Kiopu “3a 061uuTe UM H3CTeBAHUS Ha OTKPH-
TOTO OT Bekepes nbueHue”. CTpaHHa GopMyJipoBka, Thit KaTo BbBeAeHUAT oT Kropu
TEPMHH “pajHOAKTUBHOCT” & CBBP3aH CaMO ¢ UMeTO Ha Bekeper...

[Tpe3 1911 r. Mapus Kropu nonyuasa Hobenosa Harpana “3a 3aciiyrute i KbM Xu-
MUATA ¢ OTKPUBAHE HA €JIEMEHTHTE DUl U MOJIOHMNI, 32 U30JMPAHETO HA pagus M 3a
M3y4aBaHe Ha XUMUYHATA NPUPOAA M CheIMHEHUATA Ha To3H 3abeliexuTesneH enemMenT” . M

* B cmamusima cu, nybaukysana 6 Ceemusm na dusuxama, m. XIX, k. 2, 1996 2., npod.
Jeon Mumpan paskassd uskAuumenno wimepecio sa onumume na Bexepea ¢ ypanosd-
ma pyda. B pesyamam na meszu onumi ];euepeﬂ ]Jtl.i{)])a/l ue e OMKPIUA HAKUKEO HOBO
asuenue. - bea, peo.
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Neou MquéHu *

Hurata ** e ¢be 3arnasue “Tlporus merona”. Astopst it [Tayn daitepabens
Moxe 6u.uMa amMBHLlMsITA, aKO He 1A HAAMKMHE, TO MOHE Ja ce H3PaBHU ¢ Pene
Hexapr. IIpes 1637 r. B JlaiigeH nanusa oT neuat TpyasT Ha JexapT “Pascha/IcHus 3a
METOA KaK NPaBHIIHO Aa PhKOBOAUM PA3yMa, 3a JIA THPCHM HCTHHA B HAYKATE ILYIOC

"AHOINTHKATA, MCTCODH M IeOMETpHsi, KOHTO ¢4 OIHTH 343 TO3H meron”. Kuurata e Ha

(ppeHCeKH e31K, KOeTO caMo 10 cebe CH € eHa PEBOMIOUMS 32 OHOBA BPEME, KOTaToO
Hay4HHTe ¥ QUiocodCku KHUMY ca ce TMCak caMo Ha NaTHHCKH. Makap ue ce 3aHUMa-
Ba C BBIIPOC, KOHTO HAMa 0coBeHa BPb3Kka © aKTyaJIHMTE 30 BDEMETO NPoBIeMu, KHUIa-
Ta NPEeIU3BUKANA CeH3aUMA M OBbP30 OUa NpeUsfajeHa B HAKOJIKO U3JAHUS U TIpEBee-
Ha Ha JaTuHcku. Pazbupa ce, unratenurte i 6unu npeau BCHUKO HEMHOrobpoHHUTE
yuyeHu U MucsinTenu oT 3anagna Espona, kouto u 6e3 IHTepHET HOAABPKANM NOCTO-
SHHA BPB3KA OMEKIY CH.

He moxe na ce TBbpAY, 46 [lekapT e oTKPHI HEWIO, KOeTo XopaTa NOTOraBa He ca
nofosupany. ToH UMa NpelmIecTBEHMIM, KOUTO MaKap ¥ Aa He ca (opMynupaiu He-
1aTa SICHO H TOYHO KaTO HEro, ca UMaJM MIEH, CXOLHH ¢ HeroBuTe. BeHuku ronemu
YMOBE Ha €BPONEHCKOTO Bh3paXaaHe, BCHUKK GopUM 32 0cBOGOXKIABAHETO HA YOBEIL-
KU AyX OT TEXKKMTE OKOBY Ha PEJIMCHO3HUSA JOFMAaTH3bM Ca LOMNPEHECIIH M0 HAKAKDB
Ha4MH 32 0(POPMIHETO HA MeTOLA, KOHTO [lexapT H3/I0KIIT B KHUraTa cH. 3acyraTa Ha
Hekapt e, ue Tolf MPBB Ch3WPa B PA3NOKbCAHUTE MHEHUS HA CBOUTE MpPeRIIeCTBEHULM
1 CbBPEMEHHULM HEN0 eIHHO, HELLO 0010, KOETO BaXKH 32 BCAKAKBY M3CJIeABAHU, 30
TbpCEHE HAa MCTHHATA BHOOILE - OT MareMaTHkaTa ¥ (QM3UKaTa JO aCTPOHOMMSATA U
GuomorudTa. MeToABT Aaxe e Hello noseue ot cbop ot npasuya. Toil & HauMH Ha
MHcieHe, GUI0co(us 3a OTHOILIEHHETO MEXKAY HOBEKA W MPUPOAATA.

MeToabT, cpety KoiiTo BbeTaBa Qaliepabenn, pa3bupa ce, € Bh3NpPUETUAT cera Me-
TOJ 32 Hay4HH H3caeaBaHust. ToBa € elHA CHBKYITHOCT OT NpaBuja, KOUTO 61 TpaAbBaio
Ila ce cras3BaT U NPUIIaraT oT U3CJIeLOBATENYTE NPH BCHIKHU AeHHOCTH, KOUTO NpeTeH-

"OUpaT da ca HaydHu. [IpieTo e ga ce cunTa, 4¢ HECIIa3BAHETO Ha ONpPeAeNieHY MpaBuia

OT METOJa, BOAH 4O TOBA, Ue HAKOU JEHHOCTH He ce MPHEeMAT 3a Hay4dHM, Te MoraT 1 1a
ca MHTEPECHM, MOTAT M Ad BLOAYIIEBABAT MHOTO XOPa, HO Te MPOCTO HE Ca HAYUHH.
Cnopeg ®altepabenn npasunaTa (WM MPUHLKITMTE) Ha MeToAa TpabBa na ca “...cTpo-
'Y, HEU3BMEHHM, CTPOTO 3abJDKUTENHH...”. TOBa € HeroBa HHTEPHpPETALMA, KOATO UCKa
o BHYLIH, Ye HAYYHHSIT METOJ & Hello 3aMpPb3Halio, 0eTOHUPAaHO, AorMaTH3HpaHo. B
NeCTBUTENHOCT MO-N0AX0 4110 61 GUII0 [a Ce kaixe, Ye PaBUaaTa Ha MeToaa Tpabsa
[la Ce CUMTAT 32 KEJIATENHH U 4e Te CE MpMEMAT 3a MOJIE3HH MPY U3CIEN0BATSACKATA
paboTa, 6e3 Ja ce riefa Ha TAX KATo yCJoBHe, 6e3 KOeTO He MOXKE Ja ce NPABM Hay4dHa

* Ipod JI.-Mumpanu, dokmop na 6uono2uieckime HayKi.
xx Paul Feyerubend, Against Method, London, 1975. H30. “Hayrka u Hzxycemeo”, Cogiua,
1996 o, IIpesod om anenuiicku esurx JJumica Niuesa - levesa.
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pabota. [TpaBusiaTa, KouTo BIM3AT B MeTola, He ca topuandecky. Hukoit He e Hakazan -

32 TOBAQ, Ye e NpeHeOperHan Wi e He e Cra3uil TOYHO o BykBaTa Hskoe npasuno. Te
NpocTo NOAMNOMAraT U3ciefoBaTenuTe 63 Aa I NPHHYKAABAT.

Bb3anpueTuaT HayueH MeTOJ He caMo He Ch3/1aBa JOIMATH3BM - TOH e cbh3dajeH, 3a
Jla ce U3XBBPJIK JOTMaTH3IMBT H CPELHOBEKOBHATA CXOJACTHKA OT apceHasa Ha Hayd-
HOTO ThpceHe. PesiurnozuuTe AeHlM OT MMHANOTO Ca CE MPUABPIKANM TBBLpAO, Oes
HUKAKBH OTKJIOHEHHS, KbM YCTAHOBEHMTE OT WbPKBATAa rJIeJHINa U METOOH 3a HaMHpa-
He Ha HCTHMHATA, TaKaBa KakBaTo ca s pa3bupasu B ubpkeata. Jeiiuute Ha Bpapaxaa-
HETO HMEHHO 32 TOBa ¢a (OpMYJIMpaIK NPABKJIATA HA HAYYHOTO AMPEHE, 32 A Ce Npo-
THUBOMNOCTAaBAT Ha LPKOBHATA CXOJIACTUKA U TOrMaTHIbM. M3KpUBsABaHe Ha HCTHHATA
6u 6uno 1a ce 00sIBH HAYUHHAT METOJ 33 JOTMAaTH3IBM, KOMTO OrpaHH4aBa Bb3MOXKHOC-
THUTE Ha YUEHHUTeE. o o

Burpeku de BbpacTaBa MpoTHB HayuHus meTol, Paitepabenn He Hamupa 3a HeobXo-
AUMO 112 U36POM W NIOSICHH IPUHLMITUTE, KOUTO ChCTABSIT Bh3NPHETHS B HALIETO ChBpE-
MME METOJ, T.€. He NTOKa3Ba ACHO 006eKTa, KoiTo Heka Aa ce oTpeve. ChBCeM pa3jIHUHO
e nosejeHneTo Ha [exapT. Tolt H36posBa HATBJIHO KOHKPETHO YeTHPH MPHHLIMIIA, KO-

"MTO HAQ ChBpeMEHHMs HU e3nk 6UXa 3Byvasin Taka: 1) Hukora fa He ce npuema Helwo 3a

BAPHO, AKO He Ce 103HaBa U3xbiboko. Topa o3nayaBa fa He W3GBLP3BATL Che 3aKTIOY e~
HuATa oM 6e3 na cu abGCoNOTHO curypeH BbB (hakTuTe. 2) 3a.ynoberpo e nobpe na ce
pasjieny 3aa4aTa Ha MJIKH OTKBCH, BCEKH OT KOUTO MOXE I10-JIeCHO Aa Obje pelleH.
Tosa 61 0bexuMI0 HAMHPAHETO HA pelueHWe W 3a usiaTa 3agayva. 3) Jla moapeaniu
MHCJIUTE CH TAKa, Y€ Te 1a ChbOTBETCTBAT Ha (aKTHUTE, MOAPEaEeHU Mo cloxHoCT., [Thp-
BO Jla C€ 3aHMMABALl ¢ HaH-NMPOCTHTE (PaKTH, KOUTO CHLOTBETHO OTrOBapAT Ha Haii-
MPOCTHTE Pa3ChXAEHUS M eBa Clie[ TOBA Aa NPEeMHHABAII KM C/IOKHHUTe Hella. Ha-
YMHBT, MO KOHTO MOAPEKAALI MUCIUTE CH MMA 3HAUEHHE 32 OTKPHBAHE HA MCTHHATA.
4) Ja ce crapaeiu ga oGXBaHeELL ¢ LSIOCTHHTE CH Pa3ChkAEHUS TaKaBa roasmMa obiacT,
9e 1a CH YBEpEH, 4e HULLO0 He CH u3nycHai. KoskoTo no-rosisimMa objiact cu obxsanan,
TOJIKOBA € NO-roJIIMa BEPOTHOCTTA A2 CH HAMEPWT TIPABUJIHOTO pellieHUE.
[TepantHyHo 1 cTporo JlekapT U3rpaxaa LsaTa CHCTEMA OT NPUHIIUIH, UEIHS Me-

TOJ, KOHTO cropejl Hero TpAOBa Ja ce M3MOJI3BA B HAYUHHUTE U3csieaBaHus. Tasu cTpo-

rocT He € camouenHa. Ta e HauMH 32 :M31araHe Ha MUCITH, a He KoJeKe oT 3akoHH. CBost
HayueH nmoaxo JlekapT npuyiara v B KHMraTa cH.

®daitepabenn He MpaBY “HHBEHTApPH3ALMA” Ha ChILECTBYBAILMS cera MeTo. Tolt Bo- ‘

HBA C MIEATA 32 Hay4YeH MeTOo[, ¢ Uenus c¢6op OT MpaBWila W MPUHLMIK, 6e3 fa ce
cTapae Ja AEMOHCTPHpPa Ha YHTATENHTE NOrPEIHOCTTa Ha BCHYKM OTJE/HH KOMIO-
HEHTH Ha METOJa MY HECEBMECTHMOCTTA M MOTPEIIHOCTTA HA TeXHUA c6op B LSLIOTO.
Toli ce cnypa caMo Ha HAKOM MPUHLMITH, Ha KOMTO NPUAaBa 0COBEHO roNsiMo OTHOCH-
TEJIHO TErJ10 ¥ KOMTO Hamupa 3a ocobeHo BpeaHH. Tosa, ¢ koeTo Toil H3Gupa Aa BOIOBA,

'BCBIIHOCT HE € HUTO 0C06EHO BAaXHO, HUTO O(ULHMANHO BB3IPHETO OT yueHuTe, Taka

HanpuMep TOH APOCTHO Hamaja “IPHHLMIG 32 CHBMECTHMOCT”, KOHTO chiope] Hero
H31ICKBa BCAKA HOBA TEOPHS Ja € CbBMECTHMA CbC cTapaTa. To3M NPUHIIKI He MOXE 14
6bae TonKkoBa Bceo6XBATEH H BaXeH, KOJIKOTO ro cuyta Paiiepaben, 3aoTo Moxe aa
UMa ciiyyaH, KOraTo ¢AHa TEOpHA Ce Ch3JaBa, 32 1 oOsSCHH ChbBCEeM HOBO SBJIEHHME, 32
KOETO Mpenu TOoBA He ¢ ChLIECTBYBAJIA HUKAKBA TEOPHS, MPOCTO 3aI0TO ABJIEHHETO He

|
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e Ouo o3Haro. TOBZI, HE€ YUEHUTE He BUHAaru ce pClUaBaT OTKPHUTO A OTXBBPJIST HAKOS

‘yTB'bp)lCHZI. H NoAKpensHa ot ABTOPHUTETA HAQ TOJIEMH YYeHU TEODHUA WU XHIIoTe3a H

TICAAT Na NPENCTABAT HOBUTE CH HIeH KAaTO MoAW(MKaLMs MM 4aCT OT cTapaTa Te-
OPH, HE 3HAYH, Ye CBLUECTBYBA HAKAKDE 3a'bJIKUTENEH [10100eH NPUHUMT B HAYYHUS
MeToA. I[TbK 1 MoTuBHTE Ha Daliepabenn pa OTXBbPJIM TO3H TaKa BaXKeH Cropen Hero
TMPMHLIMIT €€ OTHACAT 110-CKOPO 32 HAEH, TEOPHH W XMITOTe3H, a He 3a MeToda. ToBa, ue
HOBH TJI€ANILA, HOBH NApafiirMy Ce M3rpakAaT KaTo ce YCBOM HAKAKBAa HOBA IJlefHa
ToUka, OCHOBAHA Ha HOB (JAKT MM HOBO OCMHC/ISHE Ha CTapy (aKTH, He € Koif 3Hae
KaKBO OTKpHTHe. F3BeCTHU ca MHOrO NpUMepH 30 KOHQUIMKTH, KOUTO BB3HHKBAT Me-
AY HOBUTE BB3TNCAH U TE3M, HA KOUTO Ce OCHOBABA CTapaTa Teopys. [To To3M BLIPOC €
MUCAHO MHOTO, KaKTo OT (hijlocody Ha HaykaTa, TAKA U OT CAMHTE YUEHHU. JlutepaTtypa-
Ta, ocobeHo B o6nacTTa Ha ()M3MKaTa, € Taka oblMpHa, Ye elBa JIM UMa CMUCBJI 11 ce
UHTHPAT OTACTHY aBTOPH. Pasbupa ce, ue HOBUTE rileaylLla ce OTKBCBAT OT CTAPHTE,
CHLUCCTBYBALLM MPEAM TOBA CHCTEMH Ha MMCJIcHe, OT CTapaTa mapagurMa. CbBceM
ACHO e, ue Oe3 TakuBa MpouecH He 6M MOFIO Aa UMa HayueH npougc. Bcyuko Tosa
obaue chBCEM He O3HAYABA, Ye HOBUTE Bb3TIEAM €2 OTKA3 OT BBL3NPUETUS HayueH me-
To. He METOADT, a TEOpUHTE, XUNIOTe3UTe, HHTEPIIPETALMATA Ha JaHHUTE ce npoMe-
HAT. C IpUMEPHTE, KOUTO pasriiexna, Daiiepaben BCBIIHOCT 1eMOHCTPUpPA He OTIA-
AQHETO Ha MeTOAA, a GopbaTa Mexay CTAPHTE ¢ HOBHM BB3TEAM 32 SBAEHUATA U HELa-
Ta, 6opba, KOSTO POTHYA B PAMKHTE M B CbOTBETCTBHE C BB3NPHETHS METOL.
3HaiiHo e, ye Makc ITnaHk, KoiTo B HayanoTo Ha XX Bek BbBEJE NTPEACTABaTa 3a
KBAHTH - HAH-MaJIKHTE KOJIMYECTBA EHEPIUst, KOUTO CE H3NBUBAT WIIH HOEMaT fIpH ene-

.MCHTAPHUTE EHEPreTUYHM NIPEXOIH, MHOI'O ABJITO BpEME Ce € CLNPOTHURIABAN Ha uae-

STA, NPeAoxkeHa oT AHHILAMH 32 €IEMEHTaPHHM CBETJIMHHY YaCTHLM, KOHMTO NMO-KbCHO
Osxa napeveHt hoToHu. HoBeK LT, KOUTO MOPOAM PEBOIOLUATA BbB thusukara, koiiTo
CJIOXKM HAYAJIOTO HA UsJia e1HAa ChBCeM HOBa 06JIACT - KBAHTOBATA MEXaHMKA M KOHTO B
KpaiiHa cMEeTKa MOATMKHA Ch3/aBAHETO HA TEOPUM 32 CTPOEXKA HA aTOMA H Ha ATOMHO-
TO AP0, TO3M YOBEK YIOPUTO C€ € CHNPOTHBIABAN HA HOBHTE BH3IJICAU U IBJTO BpeMe
€ OCMOPBAJI ChHILECTBYBAHETO HA CBETIMHHNTE KBaHTH. Beuuko Tosa, obave, chBceM He
O3HauaBa, ue [Inaxk e 3alnmaBan “cTapus” HayueH MeTog, a Hanpumep AltHiuain, e
Bpoiin u Xaiisenbepr ca ce Gopuny npotus metoga. U asere rpynu YUEHN Ca ce MpH-
ABPKAIKA KM EIVH Y CIL METOJ, MakKap U 1a Ca UMaJTH pa3inuHy uaeu. OT HUKBIE He
CJIEABA, de HAYHHHUAT MeToj e aedekTeH, e Toif TpsAGBa Jia ce OTXBBLPIIN, 3a Ja BJIA3aT
HOBH BUK1aHIA BB Pu3MkaTa. ObscHeHueTo 3a npuabpx)aHeTo Ha [TnaHK KbM cTapus
HaYMH Ha Mucnene (Natura non facit saltus - Jlali6HuL) e No-cKopo He TONKOBA HEFOBO-
TO XKEJAHHE Ja HE M3/1€3€ U3BbH HAKAKBB MPHHLMIA HA HAYYHHS METO[, KOJIKOTO FICHXO~
TIOTHYHO 0BYCIOBEHOTO HEXKETAHHE [la CE BITYCHE B HIAKAKBA HEOMPEAETEH PEBOMTIOLH-
OHHa NpomsHa. [TeJaHTHHHUAT ¥ AMCUMIIMHHPAHO MHCHeWMT [InaHk MPOCTO ce €
CTPAXYBaJl OT HEACHUTE NOCJIEAULM, KOUTO Li€ HACTBIIAT, AKO Ce Bb3NpUeMe HAESTa 3a
(oToHuTe. AfiHIalH, KOiiTO € 61n uoBek Ge3 mpepaschIBLM, 6e3 0cobeHOo cTporo -
NPUABPKAHE KbM ChLIIECTBYBALIMTE TEOPHH M IVIEAULA, MHOT'O JIECHO MABA 0 MAESTA
34 CBETJIHHHH KBAHTH, OLLIE NOBeYe, Ye T10 TO3H HAUHH ChBCEM NPOCTO H eJIEraHTHO Ge
obscHaBa poToenekTpuuHHAT edhekT. Ho 1 AifHiuaitn, Makap e cb3laBa HOB HAUMH Ha
MUCTIEHe, He MOXe fa Gble YIpeKHaT B TOBA, € € OTXBbPJHI HAKAKBB NPUHUMI Ha
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Hay4HUst MeToA. IMeHO MPUABPKAHETO KbM METOAA € NIPUAANIO HA HETOBATA Teopus
33 CBETJIMHATA COJIMAHOCTTA, KOATO € Taka HeoOXOAMMA 32 eIHA Hay4yHa TeopHus. AKo
BMECTO NpHIbPIKAHE KbM MeToAa, AHHINalH Oellle ce MO30BAJ HA HIKOM CBOW ChHU-
1112, HA BPB3Ka C U3BBH3EMHM MM HQ KOHTAKT C JYXOBE, HUKOH cepHo3eH yueH He 61 My
o6bpHan BHUMaHMe. Hukoe HayuHo cnucaHue He O myGniMkyBano paBoTaTa My, 3a
xosito Toit nonyuu Hobenosa Harpana. ‘

HCLL[I\CTI/ICTO € TaM, Uue CDnMepaGeHn rinejna Ha MetToJa 3a HHy‘-lHM MBCJ’IC,H,B«'JHHH KaTo
Ha HAKAKBO MOCTAHOBIIGHME, ACKPET, KONTO MMa €ABA JH HE FOPHAMHYECKA CHIla U e
a6COMIOTHO 32 ABJIKUTENEH 32 BCEKH, KOITO 61 ce 3aen ¢ HayuHa paboTta. Hemactaure
YYEHHU Ca 32 bJIKEHH JIa CMIA3BAT NPaBWJIaTa HA METOLA, KAKBOTO M JIa CTaBa. 3a ToBa €
neobxonum enuH Paitepabenn, kolto ga ocBoOGOAN M3CAEIOBATEIMTE OT OKOBUTE Ha
MeTOAa, Ta Hali-moc/le Aa uma nporpec B HaykaTta. Byntapar Qaitepabenn BCbILHOCT
pa30MBa OTBOPEHUTE BPaTH, 3aLOTO He NPULBPKIHETO KBM METOAA, 4 U3MOJA3BAHETO
HA OCTAPEH MIEH, € MPEUKa 30 PA3BUTHETO. 32 LEJITa TOH HALBJITO pa3riiekaa NpHUmMe-
PH, KOMTO Ca OTAaBHA M3BECTHH, HO KOMTO C€ OTHACAT A0 Pa3BUTHETO HA HIEH, TEOPHH
M XMIIOTE3H, a He 40 ChIIECTBYBAHETO HA HAYUHUA METO.

Ha cBos OynT ®aiiepabena npuaapa eiBa I He flonuTHUeCKU eMHceh. Toil ce ca-
MOOTIpeAe/IH KaTO aHapPXUCT. 3a HEro aHAPXH3MBT € eKBHBAJIEHTEH Ha Xaoc, Gespenue,
JIMIICA Ha MpaBuia ... To3M BB3MNE] e cbBCEeM NorpelieH. AHapxus o3Hayasa GesBjiac-
THe, JIMMCaA Ha MPHUHYIa, HA HACWINE OT CTPAHA Ha eHU Xopa HaJ ApYrH ... ChafaTesiu-
T€ Ha AHAPXU3MA He ca OHIIK HAKAKBH HeBexU OYHTAapH MPOTHB BCHUKO U BeHukH. Ma-
Kap Ye eJISMEHTH HA CTPEMEX KbM OE3BJIaCTHE MOraT [1a C& OTKPHAT Ollie B Hakl-CTapu-
T€ NMCMEHH NaMETHULM KaTo 6ubausaTa, aHAPXU3MBT € CPABHUTEJIHO HOBO MOJINTHYEC-
ko TeueHue. Toii e 6un scHo d)opMynup'm npes XIX ek oT Yunam Fogyun - 6antata
Ha Mepy Ienu. FogyuH BebWHOCT € 40BeJT [0 JorHuecka KpaWHOCT MOJEPHUTE 32
HErOBO BpeMe MAeH Ha nnbepanusMa. B HEropuTe TPAKTATH CE FOBOPH HE 32 HAKAKBB
Ge3cMuciieH GYHT MPOTHB TOraBALLHOTO OOILECTBO, H3MTBJIHEHO C HECTIPABEAJIHBOCTH U
€KCIJIOATALMA, 4 30 PA3YMHO OPrAHW3MPAHA W MIALKO ()yHKUHOHMpawa obiecTseHa
CUCTEMA, B KOATO HAMA HEOGXOLUMOCT OT A'bPKABHA BJIACT. 32 pasjiuka OT YTOMUCTUTE
- COLMAJIMCTH, YMHTO MEUTH Ce CBeXAAT A0 OBILECTBO, KOETO JHEC HANPABO GHXMe
Hapewnn (haluncTro, [oAyHH M aHapXMCTHTE BUKAAT O6LUECTBO, M3rPAJEHO BBPXY Ch3-
HaTeJIHaTa M cBOOOJHA OPraHM3MPAHOCT HA OTHEJIHHTE MHAMBWUAM 3a MOCTUrAHE HA
onpejejieHu KOHKpeTHH Hesi. Takosa obiwecTBo ¢ eaHa eKCTPANoIaLMs Ha TOBA, KO-
€TO JHEC HAPHYAME I'PakIaHCKo oBIIecTBO.

Huto B nucanusaTa Ha [ofyHH, HUTO B Te3U Ha APYr TEOPETHK Ha aHapxusma - I1py-
JLOH, MOKEM J1a OTKPHEM NOBHK KbM Oe3pelue M Xaoc, KbM OTPUYAHE HA CaMOJUCLIMI-
JIMHATA W opraHuaupanocTTa. HanpoTHB, UMEHO MpUABPKANKM Ce KbM HAYUHHS Me-
TOJ, TE3M ABTOPH €A CE CTPEMSUIH ia 060CHOBAT HEOBXOAMMOCTTA OT OPraHM3apaHoCT.

,HHCC TEXHHUTE PA3CHXIAECHUA W W3BOLU HU H3l"J'IC)KJIZlT HauBHH, HO CbZlKT’bT e 1€ ca

OCTABWIM Cjiela B COUMONOTUATA U JOPH B TEOPHMTE HA TEXHU MASHHM NMPOTHBHHLM
KaTo M’lpxcc 1 Enrenc ... HesaBucrMo 0T ToBa Jany OCHOBATENHTE Ha aHAPXH3MA ca
32MIMIIABASIM €HA PEAJIH3yeMa MAes WK Ca M3PA3ABAIH NPUBBP3AHOCT KbM HAKAKBA
HEeBb3MOKHA MEYTA, TE Ca C& CTPEMSIIM 1A PA3CHKAABAT Hay4Ho ,U;a ce NpUIbPXAT

KbM HaYUYHHA METON.
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Hakou oT Hali-U3TBKHATHTE TeopeTHIUM Ha aHapxuaMa kaTo Iletep KponoTkun u
Ennze Pexnio ca 6UIH M3BECTHHM W BCENPH3HATH YYSHH - U3CJIELOBATENH eTHOrpapU U

‘reorpady, 4ieHOBE Ha pazauvHu HayyHu obectsa. Knurata Ha KponoTkuH 3a pons-

Ta HA B3aMMOIOMOLLTA KaTO (haKkTOp Ha EBOJIFOLMATA O LHEC He € 3arybusa cBoATa
TEXECT ¥ OPUTHMHAIHOCT. 3a pasfinka oT HAKou 06bpKkaHHu nocnenoBatenu Ha Japenuy,
KOWTO [IOCTABAT BbTPEBUAOBATA Hopba Mexkay MHAMBUANTE KATO OCHOBEH (QaKkTop 3a
ecTecTBeHUs noabop, T.e. Ha eBomtoLMATa, KpOMOTKUH HAMbJIHO 060CHOBAHO ¥ C MHO-
ro NpHMepH NoKa3sa, e He XaoTHUHaTa Gopba Ha BCEKM CpeELly BCEKH € OCHOBHMST
(hakTOp 3a OMasBaHe U Pa3BUTHE HA POJA, 3 B3AHMOIOMOILLTA, T.€. OPraHnu3aunsgTa, nol-
penbdata. 3a pasnuka oT MbIIsBaTa Xeresjosa jforuka, kosto Mapkc n3ronssa B cBo-
HTE CLUYMHEHHUS, IPETEHANPALLY 32 HAYYHOCT, KPOMOTKMH CH CNY>KH C ACHHK U nocneno-
BATEJIHHM JIOTHYHH PA3CHKACHHUS, KAKTO € MPHETO B HAyKaTa. ‘

Beuuko ToBa npoTHBOpeud Ha cMUcha, KoliTo ®ailepabenn Bnara B NOHSTHETO
AHAPXM3bM. Bripouem caMm Toil, KOHTO BUAMMO € M3KTFOUMTENHO epyaHpPAH, B eiHa 3a-
Oenexka NpU3HaBa, Yye ynoTpedsaBa JymMaTa aHAPXW3BM B HEHHHS “KOHBEHLHOHANEH”
cMHUCBJ, Toil MpH3HaBa C U3BECTHO ChiKaJieHHe, Ye TEOPETHLHTE HA QHAPXU3Ma ¢a ce
OPUIBPXKATH KbM BbalPHETHs. HayueH MeTol. Bripexu ToBa, TOH H3Moa3Ba TEPMHHA
“QHAPXM3BM” B CMUCHJI Ha OTPULIAHKE Ha cHcTeMa, ped W opranuzaus. ®altepabenn
Hapuua cebe M AHAPXHUCT HE TOJKOBA, 34 Ja NPenu3upa HelaTa, KONKOTO 32 1a BHECE
H3BECTHA HOTKA HA CKAHZAJHOCT, 32 LA NMPOBOKHpa (QHnoco(uTe HA HAYKATa W Jja TH
OPUHYAH 42 CNIOPAT Ha “UuyXAa TepUTOpus”.

He e necro aa ce M3OposT ¥ knacHPUIMpPaT NPUHUMIKATE U NpaBUiaTa HA TOBA,
KOeTO IHeC Hapy4aMe METOJ Ha HaYUHHTE HacheBaHua. He e necHo, 3ai10TO HAKOW OT

CTE3W MPHUHUMNOH BAU3AT UMITTHUKWTHO B HAUMHA HAa MHUCJCHE Ha YUEHHUTE U Hukolt He

CUMTA 32 HYKHO Za ' opMyaupa. Bce nax, AIMa CHCTeMA OT MPABUJIA, KOUTO BCEKH,
KOHTO MeKa Ha §bie NpHeT 3a yueH, cnassa. Tesu NMpaBuiia BAXKAT 33 BCUYKH HAYUHH
LIKOJIK, 32 BCAKA TEOPHS, 3a BCAKA XHIIOTE3A, 30 BCAKA ChBKYIHOCT OT €KCIIEPUMEHTAJ-

‘AU JaHHd. Ch3JaTeNMTe HA KIacHyeckaTa MeXaHHKa 1 AjfHIIaiiH, Makap ue UMaT pas-

JIMUHM HAYUHM BB3TVIeAH, Ce MPHABPXKAT KbM eIMH U LU MeTo. MIMeHRo To3u dakT,
a HE OTXBBPJIAHETO HA METOJA, PaBH TBOPUECTBOTO HA €AHUTE H HA APYTHTE HayYHO.
3a a MIOCTPHpPA MankaTa BEPOATHOCT Ha Hsikou cuBnTus, chp [hkelime [hxuiiHe
[aBa IpUMeEp ¢ MaliMyHa, KosiTo Ge3pazBopHo uyka 110 KAaBUUIMTE Ha MUIIYIa Mally-
Ha. AKo MaliMyHaTa paboTH JOCTATHUYHO ABJITO BPEME, HMa BEPOSITHOCT T Jla HATIMIIE
conet oT Ilekcmup, a 3210 He H eIUHHA TeopHs Ha roJieTo. ToBa e hpanaHTeH npumep
3a m3caeaBaHe Ges MeTon. Kato oTpuua metona, ®aitepabenn M3AMra jlosyHra Any-
thing goes T.e. BCHUKO MOKe, BCHUKO BIH3a B paboTa, BCHYKO BbPBU. HaMa Hyxkna oT
NpaBuiia, NPUHLMIK U MeToAH. Beskak MOXKe [1a c€ MpaBy Hayka ... [pH ToBa - TOMKOBA
TN0-pe3ylTaHTHO, KOJKOTO MO-MaJIKO NpaBM/Ia HMA.

JlosyursT Anything goes oTBapst BpaTaTa 3a BCAKAKBM €KCTPACEHCH, ACHOBHILIM U Ma-
HMAUM, KOHTO HAMKAPAT A TIPaBsST OTKLUTUS M AA ONIPOBEPTABAT MbPBHS IITH BTOPHA NPHH-
LI Ha TEPMOAMHAMMKATA, JJa H3XBBPJIST OT yroTpea TeopusiTa Ha OTHOCUTENHOCTTA U
Ila IpETEHAMPAT ca HOBATOPCTBO, CAMO 3AIOTO He ¢a OOBBP3aHU C HAKAKHB METOL.

. CbBceM cxeMaTnuHo HaBpoeHU, NPHETHTE NPaBUJIA, KOUTO BCBIIHOCT Ca U eCeHLIU-
AT HA HAYYHUS MeTON, ca cleanuTe: [IBPpBO - eIMH EKCIIepUMEHTANIEH PesyNITaT, KoH-

CBemsm va puaukama - 3/97 | ‘ 171




ot i o

ST

TO aBTOPBT UCKA Na CHOOWIM, MOKE N2 CE MPHUEME 33 BEPCH CAMO, AKO BCEKM apyr
M3CNIENOBATEN, KOHTO PA3NOJIara Cbe ChIUATA METOLMKA, MOXE 4a IO BB3NPOM3BEAE,
PeuensenTiirte, kouTo obKkHOBEHO ca AHOHUMHH, MPELCHIBAT KOJIKO TOJISIMA € BEPOT-
HOCTTA ChOBILEHUAT Pe3yNITaT Aa € BepeH. 3a 1eTa He & HeobXoAUMO Ha BCsika LieHa aa
C€ MOBTAPAT OMUTHTE Ha aBTOPA, Thil KATO 0GHKHOBEHO PELCH3EeHTHTE ca crenuanc-
TH, KOUTO 06pe no3Hapat obiacTra.

Ipean HAKOJIKO rOAMHM ABAMa XMUMULM BMECTO G HAayuHHd NMyonvkaunu, cbobuimxa
10 TCJICBU3UATA U 1O BECTHHLIUTE, KATO 3a8BUXA, 4ye ca HanpaBKIIH CeH3alMOHHO OTK-
putue. C noMoiUTa Ha CbBceM CJCMEHTAPHM CPENICTBA, Te “NONyHaBaT” AAPEHO CliUBa-
HE C OTAENSAHE HA HEYTPOHU U eHeprus. [TpeHeBperBaneTo Ha H3MCKBAHMSTA 32 Hay4Ha
MyOJIHKA LM 0B aa ABAMATA H3CHEA0BATENH [0 cpamHo (uacko. Te yenssat aa ye-
JiekaT GESKPUTUUHY 1 KA THU 33 CAaBa (hM3MLK ¥ XUMHLM OT MHOTO CTPaHH, BKAOUU-
TENHO U 0T Bbarapus, Ho ckopo ce okasea, ye che CPEACTBATA, C KOMTO Te ca paboTu-
111, HUKOil CBBETCKM YUeH He MoXe a MOBTOPH Pe3ynTaTa UM. ,

Tyk ce Hamecra BTopoTo npaBuito, 3a KoETO rosopu ote [lekapt: He 6uBa na ce ny6mixy-
B2 HELLLO, 30 KOBTO M3C/IENOBATENAT 13 HE & HAITHIIHO CHrypeH. A Toit Moe na bble curypeH
CaMO ako MHOTOKPATHO € IOBTOPIIT eKCIIEPHMEHTA CH U & MOJTy4aBAJI BUHATY CLLMS pe3yn-
Tat. C Npyru OymH, Beeku W3ciea0BaTe)l Tpsba na Gble MakcUMaTHO CaAMOKPUTHUYEH W
CKEITTYEH ROTOraBa, I0KATO PE3YNTATUTE HE MPEONONEAT TO3M CKENTHULIMIbM

MHoro saxmo uskcksaHe B MeToaa € 1a ce H3GIrBAT JIOTMYECKHTE IPOTHBOPEUMS H
rpewiku. He moxe na ce npasu nayka, na ce M30UPBAT MPUYHHHO-CJIEACTBEHHTE ChOT-
HOWEHHA, 1a ce TbPCK OBACHEHUE Ha SIBJICHUATA, 663 4a ce Cra3paT OCHOBHUTE NpaBy-
14 HA IOTMKaTa, HA 06MKHOBEeHaTa (hopMaJTHa IoruKa. Hopw koraTo enuH xeressgner ce
OMMTBA J1a 00SCHU “AUANEKTHYECKOTO™ PA3BUTHE HA HAKOH HCTOPHUYECKH MPOLIECH, TOl
HE CH CyKH ¢ “AMATEKTHYHA™ JIOTMKA, B KOSTO eHO HEWlo Moxke a 6blie eaHOBpEMEH-
HO W 4epHO M Bs1o, M rope U AONY, M B JIABO U B ASCHO. Toli cnassa npuHwina Ha
METOAQ, HINCKBALLY IPUIbDXKAHE KbM DOPMATTHATA JIOTHKA, 32 [Ia MOKe Ja 6bae pas6-
paH oT OpyruTe xopa. Pasbupa ce, koraTo uenTa e 1a ce AMBLRIAT Helfara, Taka ue
HUKOI HHILLO 1A He pasbepe, ce npubarsa 10 AUAJTEKTHYHA JOTHKa.

B eana ny6baukauus, nuk v s FOBOPUMUA €3MK HA BCHYKH U3CJIELOBATENH OT Aa/eHA
otnacr, ne 6usa na uma asymucauun. Tosa CBILO € W3MCkBaHe Ha MeToaa. Jopu kora-
TO CC MHLLE HA PAsIMYHW e3ULM, ¢ HeoBXOAUMO Aa Ce CMa3Ba HAKAKBA KOHBEHLHS 34
"CMHCBIIA Ha yroTpebspanuTte gymu. Tosa, oT cBos CTPpaHa, BOAK 10 HeoBXoAMMOCTTa
MECTO A ce 0BICHABA CMUCEKABLT Ha HIKOM TEPMHHMH, T.e. Aa ce AaBaT onpeleneHns.
Heduununnre obuknoBeno He ce cxpa WAT KATO ChABPKALLM 3aKOHOMEPHOCTH H 0CO-
BEHOCTH Ha TeopuUTE W XUMOTE3UTE ... Te HUCJIT YEAHAKBABAHE HA NOHATUSITa W W3Gsr-
BaHe Ha Hepasbupane. He e HeoGxoanmo enmn Hos TEPMUH A W3Pa3sBa HEMpeMeHHO
HAKOE CBOMCTRO WIIM KAUECTBO, C KOETO XOpaTa ca CBUKHANIW B 0OMKHOBEHHS e3uk. [To-
HATHETO “UBAT” B TeopHATa Ha C/ICMEHTAPHUTE YaCTULIM HAMA HUILO OBILO ¢ ToBa,
KOeTo pasbupame nog “usat” B oGukHOBEHNMS e3uk. To obave e HaMBIHO paibupaemo
30 TE3H, KOHTO CE 3AHUMABAT CbC CBOMCTBATA HA HAH-MaNKUTe rPAANBHK YACTHIM HA
MaTepHATa, 30110TO Ce faBa SCHO ONpeaeeH e 3a TOIM TepMuH. JlunmcaTa Ha obsicHe-
HWS M onpefienienta Moxe 1a J0Bele 0 NorpeilHm THJIKYBAHUS, TPOTUBOPEUUS W W3-
JHLIHKY cnopose. ®aifepabenn Hanpumep He HAMHUPA 33 HYXHO 14 064CHU KaKBO TO
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pasbupa nox “aHapXH3IBM”, KOETO nopaxia U3IuHKM cropose. Coilo Tn’KZLTOf/‘{ 4ECTO
M3MONI3BA JYMHTE “BSPHO”, “UCTHHA”, “CHOTBETCTBALLO HA MPHUPOIATA”, “NPUPOLHH
32KOHU”. MaKkap, 4e ce U3MOJ3BAT UeCTO B OGUKHOBEHHS €3UK, Te3u AyMH Tpsa6Ba na
OBAAT NOHE NMosCHEHH B eAuH Punocohcku TPYA, KOHTO H3iara HOBU HAeH. By HU oT-
HEJI0 MHOTO MACTO, AKO Ce OITUTAME Aa Pa3riefaMe M AUCKYTUPaMe HeeqHO3HAUHOCT-
T2 WK HEMBROTATA [pu yrioTpebaTta Ha Tesu gymu ot Maifepabena. Heka ce cripem
CaMO Ha eJIHH TEPMHH - “NIPUPOLEH 3aKOH”. '

Heobxonumo iu e 1a ce aprymeHTHpame NoApoGHo, 3a 4a 0BICHHM, Ye T.H. “npupo-

JE€H 3aKOH” € YOBEWKO TBopeHHe. XOopaTa HIMHUCAAT NPUPOIHUTE 3akoHH. MamucasT
TM, @ HE [M OTKPHBAT, KAKTO HAKOH rb6ap OTKPUBA CKPHUTA B xpactute reba. [pupon-
HHTE 30KOHH HE C& KPHST, 30IHCAHHM HA TOTOBO B HAKAKBA TaiiHa kHKra. XopaTa HaMH-
PAT HAKOU TIOCTOSHHH CHOTHOIIEHUS MBIKIY ABJIEHHUS M Hella, TOCTOSIHHU oHe B 00ce-
ra Ha TEXHHTE BB3NPUATHS, POPMYJIHPAT Te3H ChOTHOIIEHUS U I'1 HapW4aT NpupoaeH
3akon. Korato ce rOBOPH, Ye HSKAKBO TBBPACHME € NPHUPOJNIEH 3aKOH, BChIUHOCT ce
pasbupa, ve ToBa TEBPACHHE CE MPHEMA OT BCHUKH, UIH NIOHE OT NTOBEYETO X0pa, KATo
W3Pa3ABALIO0 HE{O MOBTAPMIL0 €& U eJHAKBO BH3NPHEMAHO OT BCHUKM. 3a 13 cTaHe
MPHPOJCH 32KOH €HO HOBO TBBPIEHHUE, € HEOOXOAUMO U3CAENOBATENNTE 1a CTHTHAT
Ro pasbupatenctso. [lo pa3GupaTescTBo MOke Aa ce CTHLHE WIM MPH HAJMUHE Ha
TOJIAMO AOBEPHE B TO3M, KOIHTO M3KA3BA MPbB TBBPAEHUETO WIM/M NOpaiH TOBA, He
OTACIHUTE U3CAESN0BATENN CaMM JOCTHUraT A0 ChIUUTe U3BOAW. ClefoBaTellHO Npu-
POJHUAT 3aKOH He GMBa Ja ce CXBALLA 110 PasfiMUeH HAUMH OT pasauuHuTe Xopa. He
MOXKe eJiH 1a TBBPAMU, He B Be3BBIAYLLIHO NPOCTPAHCTBO NeEpLIE, TEKALLO HIKOIKO MH-
NUrpaMa, 1e NaJHe HA 38MATA 33 CHILOTO BPEME, 30 KOCTO H EMH TOAM KAMBK, a
APYr¥ A ce MPaBsT, Ye TaKoBA Hello He Moxe na 6bjge. EauHOMUCAHETO € HacT oT
MeTofa, koiito Malepabena Mcka fa NpeMaxHe, TO € MPOCTO efHA KOHBEHLMS, He3 KO-
SITO L€ HACTBIM Xa0C M 33 HMKAKBA HAYKA HE MOXE J1a CE FOBOPH.

Wma Bapsane, ue aK0 eKCIIEPMMEHTANIHATE JAHHN He ChBNAAAT C TEOPHITA, 11O KO-
ATO NMA KOHBEHLMS, HIIM TEOPUATA € MPEWIHA, WIIH DaHHKTE ca cObpranu. PasnpocTpa-
HEHO € CbhLIO TAKA MHEHHETO, Ye KOraTo eKCMePHUMEHTHT JAaBa Pe3yaTaTH, afekBaTHH
Ha TeopusTa, TeopudTa € BApHa. M ABeTE NOMYCKAHUS HE MPOM3THYAT OT HAKAKBH [10-
bPBUYHM U N10-061KM IpHHLMITH. Te IPOCTO Ce MPUEMAT, MAaKap 4e e1Ba JIH MOXKe Ja
C€ HACTOABA, H€ CA YACT OT HAYUHNSI METOL. A priori € BbaMOXKHO JiBe PA3JIYHH TEOPHH
DA MPeAcKa3BaT elHM M CbLLIM eKCNePHUMEHTAJIHY Pe3yTATH, KAKTO & BEIMOKHO pesle-
TATUTE A2 CBHBAAAAT C TEOPUATA, HO APYra TEOPHS Aa ce MpUEMeE KATO “No-BApHA.
HaMa Hauuu a ce fokaske JJOTHYHO, Ue eHa TEOPUS € eMHCTBEHO BB3MOXHaTa. [Jo-
pajn ToBa, A ce pa3cHkKAABA 30 METOAA KATO CE FOBOPH 32 ChBIAACHHE MEXAY TEOPHS -
M eKCTepHMeENT, KakTo nipasy Qakiepaber, He e chBCEM NOAXOMAILIO.

Boiipeku, ue otpuua meroza, daitepaben cu CIyXH CbC CHILUTE CPEACTBRA, KakTo
APYruTe U3CNCAOBATENN, 32 1A 3aIMILaBa Te3aTa cu. MiHaue ne 6u moryio u fa Gbae.
AKO He ce MpUAbPXKa KbM KOHBEHUHUSATA, AKO He Ce cTapae Aa M3rNexaa JorHueH U
rnocnefoBaTeneH, Toi He 61 Morbn ga G6bae pasbpan, Ta KaMO MM Aa YOemH HAKOro.
Hcka unn ne, Gaitepabenn caM ce npuAbPKa KbM MeT0aa, KOHTO Ce CTPEMU Ja OTX-

“Bbpad. HaykaTta, kakto U punocoduata e obilecTBEHO ABIEHHE M TS MOXE [1a ChlLlEC-
TBYBA. W Pa3BUBA CAMO MpPH HANMUME HA KOHBEHLMS, HA CHCTEMA, HA meTtoa. @
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25-TA KOH®EPEHIIWA 11O BBITPOCH
HA OBYUYEHHUETO I10 ®PHU3UKA

Ot 29.5 no 1.6.1997 r. B rp. lllymeH ce nposene 25-Ta exerofHa KoHMepeHUHS 110
BBIPOCH Ha 00yueHHeTo No gusuka, oprauusupada ot COB. Ha ues npuckeTBaxa oko-
70 180 genieraTH - MpenoAaBaTesld OT BUCIHHUTE U CPEIHUTE YUUNIHILIA, 34 TbPBU BT Ha
TakaBa KOH(epeHLUa BAXa MOCTABEHM 32 ba.arnemnnﬂc BBNPOCH, CBbP3AHK C MPAHUYHU
ofnacTi Ha (hU3NKATA: MEAULIMHCKA (DUINKA M eKOJIOTHs, MeTpostorus, GU3nKaTa BbB
BOEHHOTO feo. Taka 6axa HAPEUYEHH W CEKLIMUTE Ha KOH(ePEeHLMATA, K'bM KOUTO Tpsa6-
Ba N Ce MPHUOABST OLLLE U CEKLMHUTE N0 UHKeHepHa (U3NKA U MO NIPHIOKHA QH3HKA ... U
oute Hewo. IlnenapHure poxnaam 6axa usHeceHu ot npenonasatesnu oT Coduitckus

'YHHBEPCUTET H BOEHHH YUMJIHILIA, OT CIECLUHATIUCTH M0 METPOJIOTHS U YUUTENH 10 husu-

ka. OcBeH TAX Ha MocTepHa cecus Osxa mpefcTaBeHu 65 HoKAalda Ha YUaCTHHLMTE.
KbMm poknanute 6e nposgBeH noAdepTaH uHTepec U 6dXa JaJeHH UHTEPECHU p‘asaCHe-
HUS BBPXY MOCTABEHUTE MHOXKECTBO BbIPocH. EHO oT ciegobennuTe 3acefaHus Ha
koH(epeHUusTa Ge TIOCBETEHO HA JEMOHCTPALMOHHH OMUTH 110 ¢uzuxa, nb,zirpTBeHu
OT KkoJjierd oT IlnoBaUBCKMS YHHBEPCUTET. : |

Homaxunute ot IllyMeH HanpaBuxa MHOTO 3a ycrnewHaTa paboTa Ha KoH(pepeHLM-
ST U 32 paspJIeYEHUATA U OTAMXA Ha HelHUTe [eeraTH, KOUTO MPUChCTRBAXA HA Uy/e-
CEH KJIaBUPEH KOHLEPT, N0CETHXA PA3BAJIMHHTE HA JPEBHOOBIrapCKO cellniile Kpaid rp.
Benuiu [pecnas u ce 3a6apsBaxa ¢ KoJerHaHK PA3roBOPH M TAHLIH HA OpraHU3Hpa-
Hata Beueps. [To Bpeme Ha BeuepsiTa Gsixa MpHCHIEHH U HarpaguTe Ha Goumaws “Cs.
cB. Kupun u Metoguii™ B aBaTa koHkypea - 3a Hail-106pa yuebHa cpefa (KaGHHeT 1o
(husyka) M 32 MOArOTOBKA HA MIAJAK TAJAHTU MO (PU3HKA, CIIEUEsIEHH CHOTBETHO oT JI.
Humurpor u T. Teonocues - yuurenu ot ITnosaus u KazaHmbk. .

ITo Bpeme Ha koHepeHumsTa ce cbeTost U [LnenyM Ha CDB, Ha KOHTO NpUCBHCTBAXA
uieHoBe Ha YC u npencraBuTenyt Ha knoHosete Ha Chro3a. [LneHyMbT pasriena akTy-
AJIHM OPraHU3ALMOHHY BhNpocK Ha Chro3a M B3e pelleHNe 3a IPOMsIHA B pa3zMepa Ha
YHEHCKHs BHOC oT 1998 1. HaTaThK k

(1000 51B. 32 uneHoBe ¢ paboTHa 3anaaTH Hag 3 MuHuMalH P3, 500 JB. 32 wieHoBe
¢ nmog 3 Munumanuu P3 u 100 niB. 32 neHcuonepn). '

- ChCTOA Ce ChII0 3ACEAAHUE HA METOLUUECKHUA ChBET, HA KOETO 651Xa 060 ISHH npor-
pamute 3a obyueHueTo no husmnka B 10-TH K1ac Ha CPEHOTO YU IIIHILE.

B koHCTaTLMUTE 1 penopbKHTe KbM KoH(epeHLMsTa 65Xa U3Ka3aHM 6arofapHoC-
TH H3 MECTHHA OpraHU3alMOHEH KOMMTET U Ha IOHAALMATA M Bs1Xa HabenI3aHH HAKOU
KOHKPETHH HaulHaHus, kouto Y C Ha COB e npeanpueme no sbpocH, npcﬁqrﬁsnﬁ-
BALUM HHTEPEC 32 MPerojaBaTe/IuTe No QU3MK: BbB BUCIIUTE M CPEAHM YU, B

J'hap.mun Baukuues
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CJIYKATEJI HA MUPA

Caed kamo npes nocaednume mpu 200uHL 60ACCMMA He MY N0360AA8aULE
Oa xomynuxkupa, Ha 20 noemspu 1996 2. 8 Oxcdiopd nouuna Qu3uKsm cse
ceemosro snauenue u aaypeam na Hoberosa nazpdoa
ABJYC CAJIAM. '

ITpes centemspu 1956 r. eaun ounnat 30-roguiueH MakHCTaHCKK du3UK ce 3aBPDb-
mame B Kembpumx, Benuko6putanus, oT cpeila Ha ¢usuny B CuaTbil. Bmecto nma
u3no3Ba pefoBed noet, Abayc Casiam ce Kauy Ha caMoJleT Ha AMEPHKAHCKHTE BOGH-
HOBB3IYILIHY CHJTH, TbTYBAIL KbM CBOS BogHHa 6a3a B AHryns. [1o oHoBa Bpeme Awme-
PHKAHCKHTE BOGHHOBB3AYLIHH CHIIHM J1t0BE3HO MOAAbPKAXA HAYUHUTE H3CJICABAHNS B
EBpOMeNCKUTE YHUBEPCHTETH 1 Tas NIOMOIL AABAIE BL3MOKHOCT Ha (PHIMLM, KOUTO
MMaxa JKeJlaHHe [a ydacTBaT B cpeiy Ha kojiery B CAlll, fna ce Bb3Mos3BaT OT Npen-
HA3HAUYEHH 32 AMEPUKAHCKHU CILYXHMTEIN U TEXHUTE ceMeHCTBa MONeTH.

BbIipeky ue eBPOTIEHCKHTE YUEHU CE PajBaxa Ha Bb3MOXHOCTTA 32 EBTHHO ILTYBAHE

npes ATJlaHTPIKa., Te3n ToneTH 0sxa NMOCNOBHYHO HCyL[O6HH. Mznon3BaHeTo UM O3HAYABA-

1Ll TBTYBaHE 10 OTAANeYeHa Bh3jyIlHa 6a3a. BmecTo Sunet MMale “ToNieTHH Hapexcia-
HHS”, MHOrOGPORHI KOTTHS OT KOUTO TpSBBALLIe NOC/IEA0BATENHO A3 65 AAT PEAaBAHH NPH
PA3NIMYHKTE ETAMM HA MbTelecTsreTo. CaMoreTnre Gsixa BUTJIOBH W MBUHTENHO GaBHH,
KaTo 32 IPECHIAHETO Ha ATNAHTAYECKUS OKeaH UM Dsxa HeOOX0 MMM OKONO 15 vaca. Hec-
TO Te GSXa TbIIHM ChC CeMeHCTBa ¢ MAJIKM AL, ILyMHH 1 Bb30yJeHH OT TOBA, 4e OTHBAT B
Apyra abpxasa. OcobeHo HeynoOHY OsXa HOLHHUTE MOJIETH OT 3allajl Ha M3TOK. Ho eBpo-
neftckuTe QU3HLM LEHXA Ta3H JH0BE3HO NPefoCTaBeHA UM BB3MOXKHOCT.

Ha cperuata B CuaTbn CanaM Hsciylsa pasacaeﬂum‘a Ha Yen Huur UbHr BLpXy
HeropuTe W Ha JInil HMIed 3a HApyIIABAaHETO HA OIVIEJANIHATA CUMETpUs OT cnabure
paaumoeiicTsus. Muc By ¥ cbTpyanuumTe i omle He 61xa 3afo4HANIM HCTOPHYECKHA
CH eKCIIEpHMEHT, HO CallaM, BB3NPHEMUHR KbM HOBH W/EH, € FOTOB Ja NMOBAPBA B TE3N
Ha MbHr 1 Jluii. JlokaTo BoeHHHST camoieT 60060TH HA U3TOK B HOIWITA, MUCIINTE Ha
CajiaM M3LAN0 ca 3aeTH ¢ fpobnema. Kaksa ocoBeHocT Ha cnabure B3AMMOIeHCTBHA
'Yl TIPaBY OrJleAa/IHOUYBCTBUTENHH? ‘ :

CaMo HsKoJIKo Mecela Npeay cpemata B Cuatby ®pen Paiinec u Kuaitg Kayan ca
usnpatiny Tenerpama Ha ITaynu B Liopux: “WlacTiusy cme Aa Bu cbobuum, ue Ge3s
ChbMHEHHEe JeTeKTHpaxMe HeyTpuHo .7, Ciea 25 rofAHHH npeackasaHarta ot TTaymu
CTPAHHA YACTHIIM, KOSITO €ABA JiM M306110 B3aHMOLEHCTBA, € NOTBBPACHA H B Cuartsn
(HM3MLUMTE HAYHABAT 3a PE3YATATUTE B Task obnact. c

M Taka HeyTPUHOTO M OTJIEAAJIHATA CHIMETpHsl Gs1xa 06CeGUNIN UL MUCIIHTE HA
Canam, koiiTo Gellie “npeHacaH” 1o Bb3AyXa Npe3 OHa3M cenTeMBpHMiicka Hol Ha 1956
‘T. “He MoeX Aa 3acra” - CIIOMHsIE CH TOM - “Mpolb/KaBaxX Ja pasMULLUIABAM 32110
TpuponaTa Tpsabea Aa Hapyulasa NABO-AACHATA CUMETPHSA NPH. cIabHTe B3auMo/iekc-
TBua. Cera OTJHYHTETHYST Geller Ha noBeyeTo cJ1abH B3aNMOJEeHCTBHS CTABAILE HEYT-

_ putioro Ha [Taynu. flokaTo npecuuax AT/IAHTHKA B MIAMETTa MM U3ILTyBa e1WH Ibn6oko
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IPOHUKHOBEH BBLNPOC 30 HEYTPUHOTO, koitTo Pygond [Taiispnc mu 3anane Ha usnuTa
3a Ph.D. nsaxosko roguny no-pato: ‘3amo macaTa Ha HeYTpHHOTO € Hyna?".” ([To-Kkbe-
Ho ITaitbpric npusHasa, ue cam He e 3HaGH OTTOBOPa Ha BBIPOCA, HO KATO M03HABAJ
‘penytauusTa Ha Canam, My GUNO MHTEPECHO fa BUAM KAKBA e 6b1ae peakumsra.)

Ha apa6exu “abp-yc-casam” o3Hauasa “cayxuren Ha mupa”. [Tpes 1949 r. maagusT
CayxuTes oTHBa B KeMOpuak KaTo cTpeMsIl ce KbM Hacfie1oBATe K JleffHOCT cTy-
Aent. [Npucturaiiku Hanpaso ot [TakucTen 06aue Toil sHae MAQJIKO 34 HOBUTES HAEH HA
®daitnman 1 IIBUHrep B kBaHTOBaTa ENEeKTPOAMHAMUKA. YCBOsIBallky Te3u naeu 3a pe-
KOpAHO KPAaTKO BpeMe, Toi NpoABIKIBA HANpEN, KATO ' Npujara KeM APYrd 4acTH-
uH. C HAKONKO 3a6eIeRNTENHI CTATUM U ocurypeHo Obaeue BBB (husnkata, npes 1951
r. CanaM peiaBa BbOpeKH BCUYKO fa ce BbpHe B [lakucran, 3a 1a cTane Ha 25 roqunu
npogdecop B Konexa n YHusepcuteta Ha [ennxa6, Jlaxop. HesaBucumo ot MECTHHUA
IIPECTHR HA HOBUA cu mocT, Canam pasbupa, 4e € OTKLCHAT OT BBJIHEHUSTA I Henpe-
KLCHATOTO CTHMYJIMPAILIO Bb3AEHCTBUE HA ChBPEMEHHHTE M3CIEABAHMS. Ocb3Haga, ue
Ta3M aTMOc(epa My € KU3HEHO HEOBXOAMMA U npes 1954 r. nanycka poaunata cu, 3a 1a
ce 3aBbpHe B KeMOpumx, To3u mbT kaTo npenogasated. [Ipes 1956 r. nperoguiuHusT
My npecToii B KeMOpHIOK € 3aBBpLum, HO HMEHHO Tam ce BPBILa TOH oT CuaTshi.

Io Bpeme Ha HempuaTHATA HOMI BBB Bb3fyxa Canam Halt-Hakpast Hamupa OTroBopa
Ha XuTpus Bbnpoc Ha [aitbpnc. B ueyno6Hata cu cenasia Toil 3aMUCBA M3XOLHOTO ypaB-
HEHLIE 32 HEYTPHHOTO, KATO U3MON3BA CTAHAIPTHHS Hupaxos popmannzsm. Usnyckaiixu
MACOBHA UeH, BeiHara 3abengssa, 4e ocTaBawaTta Jupakosa anrebpa 6u Mora fa nefic-
TBa KaTO NPEBKJIIOUBATEN ~ HEYTPUHOTO MOXeE 113 ce BBLPTH CAMO B €[IHATA MI0COKA, HO He
1 B oBpatHaTa. Caymam pas6upa, ue HEYTPHHOTO C HyJieBa Maca GW MOIJIO 2 € HELLO KATO
MHHHATIOPEH THPOYILOH, KOATO CH MPONp ABS BT B MPOCTPAHCTBOTO ChC CKOPOCTTA HA
"CBETANHATA. IpH Ta3u cKOPOCT HUKOH ApPYra YACTHLA He 6H Mora Nla ro HacTUrHe, Taka
1€ HAMA Npyra MPUBMIIETMPOBAHA TOUKA, OT KOSTO 42 MOXe 1 e HabJTI0aBa CITUHBT HA
HeyTpHHOTO. To BHHAMM Wle couM B egHa Mocoka. OTpaxeHHeTo Ha e AuH OGHKHOBEH
THPOYIUOH ¢ AsicHa pe3Ba B orenano uma Jispa pe3ba, Taka Ue OTPA3EHOTO OT OIIEAANO
HEYTPHHO HAMA Na MPUIIHYA HA HEYTPHHO - [IE WAMMEXAa KaTo aHTHHeYTpUHO. Canam
Gelwte pa3dpas, ye HEYTPHUHOTO, NPU3pauHaTa YacTuLa Ha [Tayiu, € BUHOBHUKDT 30 cayr-
BAHETO Ha OrMEAAIOTO Npu cnabute B3aUMOeHCTBIA.

Ha cneppawara cytpun efun JMkyBai Canam M3ckaya oT caMoJIeTa U ce BTypBa
Nipesraasa KbM KabuHeTa cn B KeMBpumk, kbaeto OPUIIPAHO 327104BA [a M3UHC/IABA
HAKOW CJIEACTBHS OT HOBATA CH Teopus. Oute NO-MUKYBALl OT TOBA, Ye KATO Ue JIU BCHY-
KO ce noJjiyuaBa, Toi cka4a BbB BJlaka 3a Bupmunram, kbneto xusee [Maiiwprnc, 2a na
MY Kake, Y€ BEUe 3HAaE OTTOBOPA HA XUTPUSA My BBIIPOC OTNPERU HIKOJIKO FOUHH.

Peaxuusta na Maiibpic e Tunuuno qobesHa, Ho Tbpaa: “He BApBaM u3061110, ye
JIABO-ASCHATA CUMETDPHA NpH ciabuTe B3aUMOAEHCTBIS e HapyuleHa.” Tbit kKaTo MHC
By v ewTpyaunuuTe i Bee ome IOATOTBAT €NOXAJIHUS CH eKcnepUMeHT B KbabMbuiic-
KHa ynusepcuter, Canam Gele mouykan Tebpie paHo Ha BpaTaTta Ha IMaltepne. Ho
MITAMAT MAKUCTAHEL € HACTOMUER M naBa CTATHATA CH 3a HEYTPHHOTO Ha QIM3UK, KOii-
TO ce kahu pa nocety Iaymu B Hiopux. OTroBopsT Mapa ckopo: “IIpenaii nosgpasure
MU Ha most npuaTen Cajlam u MY KaXkH [d H3MHCITH Hetlo no-106po”. CtpecHaT Canam
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ce kojiebae, Mpelyu Aa M3NpaTH 3a nybuKyBaHe cBOATA Mies 32 6e3MACOBOTO HeyTpH-
Ho. Cren 4 mecena, na 24 sHyapu 1957 r., Tlaynu nuie oTHoBo Ha Cajtam. Beve e
nybanKyBaH peaynTaThT oT CKCIIEPUMEHTA HA MHC By u cbTpyaHuumTe ii BHpxy ns180-
AACHATA ACUMETPHUS NTPK PA3NAAHETO Hil ko6asiTa, a ca NMOTyYeHH U He3aBHCUMH U3-
MepBanua oT Jleaepman u ot Tesnerm. Taynu npomens muenneTo ou u Huesta Ha
CanaM e aamurena. Mexnyspemenno Juit u Manur s CAILl u Jles Jlanpay B Pycus ca
CTHI'HAJTH 10 Mo106HO 3aKTI0YeH e 32 HEYTPHHOTO H HETOBOTO OrJIEaJIHO OTpaKeHHe.

Ckopo cnes kato hopmynupa HeyTpHHHATA cu Teopusd, Ha KpexkaTa 31-roaumuya
Bb3pact, Canam crasa npodecop mo TEOPETHYHA (hH3KKa B NpecTuoxkhus JIOHKOHCKH
Kpancku xonex 3a nayka u texmua. IMog ynpasnenueto ua Canam u fnaronapenuue
Ha HeroBaTa amOuuma KpanckusaT koex CKOpO CTaBa elMH OT BOJELUUTE B CBETA [[eH-

-TpOBE 110 TEOpPHS Ha [oJeTo.

Karo uscnenosaren Canam Getie BHHATH TaM, KbJETO cTaBalle Helio. He my Gerie npu-
CBILO Ja Ce yCaMOTsIBA 32 M3c/eBAHKATA cit. Biknaiikn kak ce pasBuBa husukaTa, Canam
Thackaue reopetuunte oT Koneska kbM npo6nemute Ha CHMETPHATA IPY KacH(DUKALMHTE

Ha YaCTULITE W AUITTIOMAHTLT Wysan Huitman, no npeyioxenue Ha Canam, uscnenpa noc-

JICMHLITE OT TEOPUSTA HA TPYIMTE BB (DU3HKATA Ha CJICMEHTAPHHUTE YACTHIUH, KOETO NOBEK-~
[1a 00 YCrIopeIHY 3aKTIOYEHHS ¢ Te3l OT “OCEMKPaTHHA ITHT” Ha Mupu Cesman, [o-kbeHo,
3aenHo ¢ bo6 denbypro u Txon Crpartauit, CanaM uscnensa kax BBLTPELIHHTE CUMETPHH Ha
HaCTHLMTE MOraT fa 6BJAT CBBbP3aHU C Te3M Ha TNIPOCTPAHCTBO-BPEMETO. .
Bpbx B kapuepata na Canam xato (usux e 1979 1, korato 3aeHo ¢ llenanu Tna-
uoy 1 CTHe®H Yaiin6wpr noayuapa HoGenopata Harpaja 3a ¢usmuka 3a obeuHABaHE-
TO Ha eJIKTPOMarHeTusMa u cyiaboTo ANPEHO BIaMMOleHCTBYE B “eNekTpocnabaTa”
TeOpHA - TepMUH, koiTo Canam usmucnu npés 1978 r. Topa obenunsaBane Geile peayin-
TaT Ha ycuiine, sanoynato ot depmu, Ho 3a Canam To 3arouBa che CTATUSATA MY ¢

Hoxon Yopn or 1958 r. u npogtixkasa ¢ npespblladeTo Ha Kpasckis kofex BbER thoxkyc

Ha H3y4aBaHETO W MPUJIAraHeTO Ha CTIOHTAHHOTO HapymapaHe Ha cuMeTpusTa. [Tpes
1961 - 62 rr. Yaitn6spr u Canam s CBTPYAHMYECTBO OT rONIMO pascTositue ¢ Jxehpu
Tonacroyn notebpauxa MPECKA3AHUETO, Ue 6e3MacOBUTE “G030HK Ha [lonnctoyn” no
HEOOXOAUMOCT ce NPUCHEAHHIBAT KbM KOHBEHIIMOHAJIHOTO CIIOHTAHHO HAPYLIEHUE Ha
cHUMeTpusTa. Hakomko roquuu no-kbeHo 6e YCTAHOBEHO, ue Te3d 6030HM He ca IpuIIO-
HUMH KBM KaTUOPOBAYHUTE TEOPUH U OTKPUT HOB BT, U3BECTEH JIHEC KATO MeXaHU-
3bM Ha Xurc, koiiTo npes 1967 r. goBese 1o efexTpocnaboTo obenuHeH e,

Canam ce Tpygeiue HEYMOPHO KaKTo BBPXY PU3UYECKUTS CH M3CIIeABAHNS, TAKA U 32
Kay3aTa Ha pa3sBUTUETO Ha HAyKaTa B Pa3BUBAILUTE ce ¢TpaHu. JKUBUAT criomMeH oT cob-
CTBEHATA MY H30J1aLIUA, KOraTo Ce € BbPHAJ B POJMHATA, 'O Kapa ia ocHoBe npe3 1964 r.
MexayHapoarus UCHTDHP 32 TeopeTHyHa uanka B Tpuect, Utanus, koiito JHEC e usc-
JIEOBATEJICKA MHCTHTYLIMS OT CBETOBHA KJIaca, KbIETO obellaBallM M YYEHH OT LT
CBAT OMUTBAT BKYCa Ha NpeHUs (POHT Hé. HAYKATA B HAYATIOTO Ha CBOMUTE KapuepH.

Usmamuo MekusT u gpesras rmac Ha CaJyiam npHKpHBallie XKels3Ha BOJS U 6earo-
manHa ambuuns, Moxelue fa 6bae ApPOraHTEeH, HO M3IIOJI3BALLIE H APFYMEHTA KATO UH-
TEJEKTYaIHO OpbKHUE, 32 la OUEHIBA CIOKHH NpobieMu MM na THPCH HOBH HeH.
CbBBPIIEH HHTEPHALIHOHANIUCT, Toll Gele eanakso Ha Td ¢ [ I'. Vixaye u ¢ Kopana.
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HesaBucumo, ue e enuucrsenust nakueta Hell, Ha KoToTo e npuchaeHa HobenosaTa
HArpaja, W BBNPEKH BNEHATIABALIMTE MY MeXKAYHAPOTHH MOCTHKEHHA, NO3ULUATA HA
Canam B poauHaTa My bemte aBoitHcTBeHa. TTpu cHHOTO ynpaenenvie Ha A6 Kxau
Canam HsKora npuTexasalille sHAYUTENHO BMsHUe. Ho kaTo wieH Ha HCasIMeKaTa MaJi-
UHHCTBEHA CEKTa Ha AXMEJH TOH HaIyCHA BAUATENHOTO CH MOJOKEHME KaTO [IABEH Ha-
YHeH ChBETHHK npe3 1974 r., xoraTo [TakHcTaHCKOTO HALMOHATHO cbbpanue npu 3yngu-
kap Amu BxyTo oThbuM oT uensma axmenucture. Te npeteHaupar, ue Mupsa Axmenu,
poxeH B kpasg Ha 19-TH Bek B Kamvan, Ceseprna Unaus, ¢ Maxau unu Mecwua, xoruyHer-
BEH B3N] 3a 06MuaiitHust uesiam. Orpanuyena npeaumHo B Iakucran, Unans u Matoy-

Ha Adpuka, Mankata
JOBHA MHILIEHA HA HETO-
'MMHAUHS, KATO W ABETE
T'MO3HATA OPTOLOKCAJ-
[Tpes 1979 r., cnen o6s-
BATA HArPaJa, MbPBOHA-
HeH B [laxueTad oT ret
CKOpO non Ipyru BHAo-
HHAT BATBHP HA OTITBYBA-

Canam e npukopan
¥ CTaBa SCHO, Ye Beye
KaTo aMpektop Ha MH-
YUT KBM OCHOBATES
MOI'bJ] BCE OlLile A2 oLe-
[1a IO HAMTYCHAT HATbI-
TBPBT OpraHuzupa
KkoiiTo 6eltie moceTeH oT
OUBLUM CTYNEHTH OT
6ewe Yen Huur I/"Iaﬂr,
HaHaTa CHMETpHUS
HO BITeYaTAABA MIA LKA

CeKTa Ha AxMezu e pe-
JIEpAHTHOCT U AHCKPU-
NPOU3TUYAT OT PeTH-
HOCT M OT THAMATA.
BgBaHeTo Ha Hobeno-

- yayiHo CanaM e roka-

Hepan 3ua yn-Xak, Ho
Be HATHCK 3a]0yXa Jlefe-
He OT LbpPKBaTAa.

oT 6onectra B Tpuecr
He MoXe na gelicrsa
CTHTYTA. B 3Hak Ha 11o-
cH, KolTo 3Hax Toil 61
HH, Mpeay CUJIHTE My

Ho, npe3 1993 r, Len-

TPHIAHEBEH CEMHHap,
KOJIETH, TOYUTATENH K
uss ceaT. BOAWH oT Tax
UHETO CJIOBO 3a orjie-
npes 1956 r. taka cun-
Canam.

Kynmunauusta Ha cpewata 6ewe HArpaXknaBaHeTo ¢ MOYeTHA CTENeH Ha YHupep-

cuteta B CaHkT [Tetepcbypr, Pycus. PextopsT H
‘unanHo 3a uenta. Cajnam cnymaie OT MHBAJIHAHATA CH KOJIMYKA, HO He MOXeILE [1a
rosopu. Creli opuLUHaIHATA LiEPEMOHMS YUACTHULIMTE YaKax
A3 NOLHECAT JIUYHHTE CH NO34PaBIeHus. Peakuuute Ha Canam bsaxa cnabu, Ho BeekM |
C€ HaldBalle, Y€ HEMOBOTO NOCTAHHUE € CTHTHAJNO O Ch3H .

Crien npouyTute umeHa noiiae peIbT H
Dellie HepBEH MJTAl MBX OT IMTakucran, mn
HaH-LIEeHHHTE CTUMEHIMH 32 LEHTBHPA Ha
JMIHaTa cu kostnyka Cajiam, Tol kasa: “Chp, a3 b cTyeHT ot 1
ropaieeM ¢ Bac.” Pamenete na Can

a TO3H YHI/lBepCPITeT NNPHUCTHUIHA cre-
a4 TbpreJIHBO B peanna, 3a

aHUETO My.

a no-MiagnTe cTyneHTd. Equn ot nocneanure
[ y4eH, koiTo Gellie yorsan ma crieveny eqHa ot
Canam. Hasesxxpaiixu ce Hag Cr'bpYeHHs B HHBa-
akHcTaH. Hue mHoro ce
aM TIOTDPEIHAXA M [10 JIMLETO MY [TOTEKOXa Cha3u. M

Tpeson o anrnuiicku: Mnus Pyces
CERN Courier, Jan./Febr. 1997, p. 11
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IIpod. ndpu AHI'EJT HUKOJIOB
(1934 - 1997) ~

" Ha 26 mapT T.r. BHe3amHo nouuHa npod. AdH AHren BacnﬂeB Hu-
KOJIOB, IBJITOTOAUINIEH TIpenoaaBaTea BbB Pusnueckus (GakyJTeT Ha
CoduiicKkus yHUBEPCUTET “Ceern Ku. Oxpn,ucm”. Bv3nuranux Ha
coius daxyirer, npod. HUKoIOB ¢ Ha3HAYEH B HETO 34 ACHCTEHT 110
TeopeTu4Ha (puU3uKka BeaHAra Clel 3aBbpPIUBAHETO cH rpe3 1957 r.
IIpes 1975 r. e nu3bpan 3a goueHT, a oT 1982 r. e npocbecop B KaTen-
pata. KaTo enuH oT Hail-epyaupaHuTe NpernogaBaTeny BbB (axym-
Teta, npod. HUkoyioB yeTe JIeKLiMyi N0 MaTeMaTyeckd MeTOAM Ha (u-
3MKaTa, TEOPETUYHA MEXaHWKA W TEOPETUYHA (U3UKA, TPYIOBHA Me-

' TOJM B TEOPHATA HA €JIEMEHTAPHUTE YaCTULH ¥ Ip. ABTOp Ha yueb-

HHUK [0 TEOPETHYHA MEXaHMKa; HA COOPHUK CbC 3aa4M U HA CIELH-
ANU3MPAHM yYeOHULY - MOHOTpaQHUH. |
W3KnI04MTETHO Tpelu3eH B MIpernogaBaTenckaTa Cu U Hay4yHaTa
Aednoct, npod. Huxonos: fompuHECe MHOTO 3a BUCOKOTO HHBO Ha
ofydyeHue ¥ HayYHaTa JeHHOCT BbB (akyaTeTa B 00J1aCTTa HA TEOPE-
trunaTa usuka, Hax 50 Herosu Hayunu Tpyna 6gxa nyOnuKyBaHH B
PEHOMUPAHK 4YXKIECTPAHHY U ObJIrapcKy HAYYHU CITMCAHMS, a pe3
1974 r. 3amUTH TOKTOPCKA IUCEPTALMS BBPXY LKL OT COOCTBEHHU
paboTH [0 MPUIOKEHHE Ha TEOPUATA HA FPYIUTE 34 KIaCH(PUKALIUS |
Ha af[pOHHATE, : :
BucoxoxBamuduuupas npenosaBaTen U U3sBeH y4eH npo@. Huxo-
JIOB € MOArOTBHI MHOTO BHIYCKH OBJArapCKu Q)usnug. C umeroBarta
xoHauHa Gbarapekara Gusnka 1 GU3NUECKHAT PaKyNTeT MOHACAT TeX-

xa 3aryoa.

anaBnTeneH cbBeT Ha CbIO3a Ha Qu3uMTe B Bhirapus
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n3 “,ZIA CMYTHII BCEJIEHATA”

, Opumby Qai
OHIE BEJTEXKKH 3A ABTOPA U KHUTATA p ﬂa"m
OpumbH ajichy ¢ He camo (husuK-TeopeTHK, YHmcanﬁ

PelHUa excnepTHY yyacTug B NASA, Are 1 By G S

aH < . a 1
30 bXKaBa [+ re TBOTO [()I 1 Tra 1 I «!

prj‘;:;si:qc;i:zgﬂ?. Fu;xg;m(z]mme, 32 KOMTO pasgasaa B Ta3M KHura.
56 cparoCTO X I.]OCMHJ; )I_cle leyJ;HTypHO 113uBﬂ.HH nopTper Ha Po6bpr OrmbuxaiiMmbp
want a Omemaioy ™ a. llpes 1948 r. NalickH nocTbnsa p [puHCeTBH kaTo cra-
T . e 2D | Bekp:mm MPEeKbCBAHNS OcTaBa 61U30 40 Hero IO Kpasg Ha
Ty o Hepcnem;m q; B KaYeCTBOTO Ha Herop SAMECTHHK KaTO AMPEKTOp Ha
e ﬂ','/mnamﬂa e Heﬁuu 3CneaBaHuA. AKo “BeliumeTO Ha €AHA JIMYHOCT ce 13-
o ¢ A HPOTHB‘O ‘ HHATE npoTuBopeuns” (11, JI. Kanuua), To Majicwy H3passBa
B oy m}; YUITa B szmoc*rm Ha OmeHxaiivbp upes noesuata Ha T. C,
KaupasoTo 1 s 193‘6 :f)ﬂpgémm ,1935r)u 4pes nuecata Ha On'bH 1 Wurspyn (“Ua-
T o v ua FO ,3111 /- £ © HENPUCTDIIEH BpbX. [NaBuusT repoit ussexna rpyna-
, arusa. lakchH npasu napanen ¢ gpamata Ha Oanxnffo%p, Ko#To

HU3BexKIa 0O yere i
panend y6 IIeH xpai paboTuTe no CB3NABAHETO Ha MbpBaTa aToMHa 6om6a
0 € ODsABEH 3a MoJiMTHYEeC K Hebnaronanexnen o

. B xoH(pnukTa na OmbHxaliMep ¢ BracTuTe o BBBIIEUEH U
esp.Toit ce NPOTUBONOCTABS Ha OnbHxaiiMbp, K
2

JICHA AApeHa Moy Ha
o on}:}{x;ﬁM—bm Ha CAII 4 p1rosoau CB3AABAHETO HA MbpBaTa BonoponHa Gom6a
o ﬂ N pce C’I‘peTMH KBM aTOMHaTa 6om6Ba or CTpax, Ue AUKTATOPDHT Xm*ne‘p.
asgomnanee, Temsp e yGegen ‘
4€ BOAOpOJHaTa oMb
nom a1 0 H, af a He TpsabBa nbpBa na
Haﬁ%‘H : :mu Ha omle no-anoctHug Ankratop Craymy. o Tosu H3BOJ cfmimﬂ;x
o 66;\4 aTo OI‘l[’De,ELC.HH CBOSAITa coBeTBeHA MosuLmg B CJIEBALLIOTO ece “Ilpento ‘
-6eMout MuHOp” or @
ety o M f (rnapa 8). Haspanueto MAC OT enHa MalcTopeku ynopena Bp”bil(a
o o o Z)oumm)« Ha JloHnoHckug cumMbonyyen OpPKECTDBD, KoiiTo (bi,icoso
allaTa Ha [lalcbH) ocTasa B Jlo ’ ‘ “
a HIOH 110 BpeMe Ha Xy
oo oau - AHTIIEPOBHUTE GoMmBapayi-
l}:wmop, TOB};T}/OBHOTO H3lbitienne ot E. Tennp na Baxosarta Mpemoaus B My 6&3
. 4 €Ce € HATOMHsHE, Ye Ha 3 .
JIOTO TpsibBa na ce
e ce , a la ce OTBPBIUA ChC CHyIa
3HCH 32 cTpanuTe oT 6up
LIng counarep e npo6,
AOpeH onn
ApeHn peakTopu, Ha Hero e TTOCBETCHA MoMecTeHaTa Tyk rnagsa

APYT rojiam yueH - Enyapn
ATO 3aeMa Tpe3Ba Mosuus 3a ycH-

MBT 33 Gezonacuyre

(npodsasicenie om . 2'97)
IJIABA 9. MAJIKATA YEPBEHA YUUIIHIHA HOCTPOFIKA

Eaunrron, 4CTPOHOMBT, B KHUT
TOX KATO MOMe B YuHuecTsp
>

aTa cu. Hosu homuuia ¢ H(I}’/C(II’)’I(Z, KOATO a3 fpoye-
He camMo Hu HpQL[pre)KJIHBZI 33 onmacHoCcTTa OT A0peHo-
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TO OPBIKUE, HO 32€]JHO C TOBA PA3KPUBA MEPCNEKTHBATA Ha SAPEHUTE eNeKTPOCTAHLMH.
ETO LUTAT OT MO-ONTUMMCTHYHOTO My MPO3PEHHE 32 GBICIIETO:

TTocmposgame 204amU eneKMPOCMARYUA, 0d PEUEM, C MOWHOCH CMO XUAAOU
KUA08ama u i 00KpwiHCagame ¢ Ketioge u mpacema, no KOUmo Henpecmanto ce 0oc-

Mass 20pUB0 3a NOOXPAHEAHe HA HeHacumHnomo yydosuwe. Moemo npedeumxcoane e,

ue wje doude den, Ko2amo BCUMKUME ME3U-CHOPBHCEHUA 30 20DUBO e OMNadHam u
amecmo 0a 3a00804468aAMe ANCMUMA HA CIAHYULMAQ ¢ KAMEHHY 8B2AUNA U MEUHO
20puU80, Ntue we A nakapame oa pabomu npu neana duema Ha cybamomHa enepausl.
AKO MO3U OeH NAKO2Q HACKTBAU, WIACHO8EME, KAMUONUME U KDAHOBCME e U3Hes-
HAM, a4 200UWHUAM 3QAQC HA 20PUBO 30 CACKMPOCMAIIYUAIMA Ufe CC CBOBPIUCA 8
edita waena yauia, ‘ )

ToBa npeaBrkaaHe ce 3aMa3y 3aBUHATH KHBO B Ch3HAHMETO MH 326JIHO ¢ MPEayl-
peXJIeHHEeTO cpelly BOeHHaTa ynoTpeda Ha cy0aToMHATa eHEpPrus, 30 KOeTO cTaBa Jy-
Ma HSIKOJIKO CTPAHULM [10-HATATHK B KHUEaTa. EJUHITBH M3IOI3Ba AyMaTa “cy6aTom-
Ha”, 32 Ia HA30BE OHOBA, KOETO HHe JHEC HApHUAME SAPEHA HITM aTOMHA eHeprus. Beuukn
'HHe 3HaexMe gaxe npes 1937 r., ye cBETBT CKOPO LLe U3UEPITH NMPUPOIHATE 3aMACH OT
KaMeHHM BBIVIMILA U nieTpod. [TepenexTuBaTta 3a OCTHIHA ATOMHA SHEprus, KOATO Ma
3310BOJIM MHPHHTE HY>KAM Ha WOBEUECTBOTO, Oellle eHa OT MAJIKOTO CBETAM TbTEKH B
TO3M MpAaUEH MePHOL OT HCTOPUATA.

ITpes aBryeT 1955 r., nokato 6sx B BBpriy, XBIETO KPOTKO Ce 3aHUMABAX C Npob-
JIeM HA CIIMHOBUTE BLJIHM, B XKeHeBa ce ¢'hCTOS MpaMafa 10 Pa3MepHTe CH MexIyHa-
pPOIHA KOH(epeHLMs 10 MHPHO H3MO3BAHE Ha ATOMHATA SHEPTUs NMOoJ MaTPOHAXKA HAa
.Obeaunenute Hauuu. Toa Geile peaBay MOMEHT B PA3BHTHETO Ha ATOMHATA eHep-
FeTHKa. AMEPHKAHCKH, GPUTaHCKH, (PPEHCKH, KAHAACKY 1 PYCKH YUeHH, KOUTOo BXa cTpo-

WM SIAPEHHM peakTOPH B YCJIOBHSITA HA M30JIaliMd M CEKPETHOCT, MOXEXA 33 TIPLB IIbT
Ja ce cpelHat 1 cBoboaHo na o6cuaar paboraTta cu. Llenu MacuBY OT CeKpeTHM J0
TO3W MOMEHT JOKYMEHTH 64Xa OTKPUTO NpefcTaBeHH Ha KOH(epeHLHsITa 1 HAIIPaBUXa
IOCTBITHM 32 YUSHHTE OT BCHUYKM CTPAHH MIOYTH BCHYKY OCHOBHU HAayuHM (akTH oTHOC-
HO JIeJIEHUETO HA ypaHa W ILUTYTOHMS, KAKTO W €IHA TOJIsIMAa YACT OT HHKCHEPHATa HH-
dhopmanusg, HeoOXoQHUMA 34 IOCTPOSABAHETO HA cepHeH THII peakTopd. Llapeme qyx Ha
obma eydopus. Besbpoiil peun obsBIBaxa paxaaHeTo Ha e/lHa HOBA €pa Ha MeXJIyHa-
DOJHO ChTPYAHHUYECTBO, [IPU KOATO BIOXKEHHTE B TOCTPOSBAHETO HA. OPBIKUT HHTEJIEK-
TYaJIHH U MaTePUATTHH PecypcH 11e ce TpancdopMupaT B GraropoaHa Hajmpesapa 3a
MUPHO M3ITON3BaHE HA ATOMHATA CHEPTUS U T.H. U T.N. M3BecTHa YacT OT ka3aHOTO B
Tesu peun Oeme HeTHHA. KoHdepeHIMATA pasKpy KaHAH 33 KOMYHUKAIMA MeXIy Ha-
YUHO-TeXHHYECKUTE OGILHOCTH Ha BCHUKH CTPaHH, & yCTaHOBeHUTE rpe3 1955 r. nuuHu
'KOHTaKTH OgXa TpaiiHo 3anazeHu. B uaBecTHA MO-MaNka CTENEH HOBOCH3ANATA & OT-
KPUTOCT B MEXIYHAPOJIHUTE AHMCKYCHH BBPXY AAPEHUTE TEXHONOTUHM 324 MHDHH LETH
Oeiue npeMUHaJa M B [10-JeJIHKaTHITe 001aCTH Ha MOJUTHKATA ¥ TPOU3BOACTBOTO Ha
opbxna. [oteMuTe Hadexau, kouTo u3bysxa B Jedesa npes 1955 r., He ce oxasaxa

M3LISTI0 WITFO30PHH.
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Texuuveckata mogroroska 3a XenebckaTa KoH(epeHLMs Gelue OCBILECTBEHA OT
MEXIyHAPOAHA IPyNa, CbCTABEHA OT CEAeMHAeCeT HaYUHH cekpeTapH. HayuHuTe cek-
peTapu paboruxa B Hio Mopk B npoasikeHue Ha HAKOJIKO MeceLla, NPOBEXAaiKky Tex-
KH MperoBopu OT WMETO Ha CBOUTE MpPaBUTENCTBA M CTPEMEHKU ce Ja OCHTYpAT 3a
BCAKA CTPpAHA-Y4aCTHUYKA CIIPABE/JIMB JST B Pa3KPUBAHUTE OT Hesl CEKPeTH U B MOJTy-
YaBAHATA OT JApyruTe cTpaHu MHGopmauus. Te pa6oTexa MOYTH Ha TBMHO, KATO CH
npoSuBaxa OBT Npe3 OrPOMHH KyNWIIA JOKYMEHTH. YCHexbT Ha KoHdepeHUMATA Ce
ABJDKSIIE H3LIANO HA TEXHUTE YCUNIMs. EAMHUAT OT [BaMATa aMEpUKAHLIM B FPyNaTa Ha
cefemMHanecetTe 6ewe Opegepuk ne XopmaH, TpUAECETIONMILIEH thu3uk, xoiito no to-
Ba BpeMe paboTellie KaTo sapeH cneuranuct 8 Cextopa KoHBebp Ha ﬂmeﬂepan Haiina-
muke Kopriopeituren B Can [uero, Kanndopuus.

Bennara cien sapbpiubsatero na denenckata cpewa Opegu ne Xodman peﬁ.uér, qye e
AOILIO BpeMe fa ce Aale CEPHO3eH TJAChK HAa MacoBOTO MMPOU3BOACTBO HA SAPEHA
€HEpris. 3a NPBB UBT LEIlE Ja € Bb3MOKHO [a Ce CTPOAT PEeaKTOPH H a ce npogaBaT
HQ OTKPUTUSA Ma3ap, HeobpeMeHeH 0T BOpOKPATHYHUTE NPEUKH Ha cekpeTHocTTa. Toif
ybenu Buciuata ynpasa Ha [xenepan Jaltnamukc Kopriopeliurst fa cb3gane HOB cex-
Top, HapeueH DxeHepan ATOMUK, M Ja IO Ha3HAYM 32 HETOB MPE3UIEHT. JxeHepan
ATOMUK 3a110YHa KHBOTA CH B HAYAJIOTO Ha 1956 r. 6e3 HUKAKBM crpaam, 6e3 HUKAKBY
CBHOPBKEHNS H 63 HHKaKbB NepcoHall. Dpeu Hae enHa MaJIKa YUUITUILHA nocTpoiika,
KOATO cHcTemaTa Ha obulecTBeHUTe yuunuila Ha Can [Juero Gelue H30CTaBUIA KATO
ocTapsina. Tol cmaTalle Aa ce HAHECE B Hesl W IPE3 IOHU [1a 32O HE IPOEKTHPAHETO Ha
peakTopH. : .

®pean Gewe pabotun B Jloc Anamoc saenno ¢ Enyapa Tensp npes 1951 r. u Gewe
HAMPABUJT HAKOM OT KJIIOYOBUTE W3UMCIICHHH, BOJAEUIH 10 H306PETABAHETO HA BOLO-
poaxata 6Gom6a. Toit nokanu Tenwp aa ce MPHCHEAMHH KM HEro 3a JIATOTO Ha 1956 T
Tenbp fipue c entycuasbm. 3uaewe, ue Toit u Gpeay moraT aa paboTAT 3aeAHO MHOTO
Lo6pe u croJeliAllie FOpelloTo XKelaHe Ha Dpely 1a ce OTKbCHE 33 H3BECTHO BpeMe
OT 6oMbKTe M 1a IPABY HEILIO Ch3UATENHO C SAPCHATA eHepru,

(Ppean NOKaHK CBILO TPUAECET WK HETUPHAECET AYILM Aa MPeKapaT JISITOTO B yUH-
JIMILIHATA Crpaja, KaToO MOBEUETO OT TAX OAxa Xopa, MMALUK eQMH WIH APYr ONHT ¢
ANPEHATA eHEeprus - QU3ULUM, XUMHLM MM MHKeHepH. Po6bpT Yapny, no-mnaz u ot
Gpenn, Geie APYrUAT aMepHKaHeL B FPYMIaTa Ha HAYYHHTE cexpeTapu Ha JKedesckaTa

vl(OH(I)GpBHU,HH. Ten Teitabp noiine Hanpaso ot Jloc Anamoc, Kp1eTo 6elile CTaHaJ Oc-

HOBOIMOJIOXKHHK Ha HOBO H3KYCTBO - MPOCKTHPAHETO HA MAJIKH U Cd)l’I‘KZlCHH 6OM6H, KO-

HUTO MOXeXa aa ce C'bGCpZ]T MNBTHO B MaJllKKM NPOCTpaHCTRBA. [To usixaxea OpHYHHA, -

Makap ue HHKOra He BaX UMaJl Hello o6Llo ¢ AApeHaTa eHeprus U faxe He Gsix aMepH-
KIHCKHM TPAKAAHIH, a3 Cbulo 65X B criebka Ha Gpeau. BeposTho ToBa e 6uno cBbp3a-
Ho ¢be cpelata Mu ¢ Tensp npeAnmHoTo naro. Gpenu Mu oberma akca fa paboT ¢
Tenvp. Ipuex nokanata ¢ ygosonctsue, Hamax npegcTasa Aaiu msx na npeycrnes
KaTO NPOCKTAHT HA PEAKTOPH, HO MOHE WAX Aa onmuTaM. Lleny nepeTHanmeceT roauHu
65X HaKan Bb3IMOKHOCTTA [1a OCHIIECTBA MEUTATa Ha BAHHITBH.
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®peny ne XocbmaH Oeltle MOST 'BPBU JOMUP A0 CBETA Ha rojiemus OusHec. Hukora
npeir TOBa He GAX cpelilajl X0pa, YHATO BAACT € LOCTATBYHO rojigMa, 3a Ja Morar
Obp30o 1 6e3 npoTakaHe Ja B3MMAT pelleHus. beule 3a0enexuTenHo, e TakaBa BJIACT €
JajeHa Ha ToJaKoBa MJtag yoBek. Dpeau He ce 1yBCTBallle ocobeHo obpeMeHeH OT BJlac-
TTa cH. belue noGpoxkenarenen, cTpemMelle ce Ja ciywa i Ja ce yud. Cp3gapallie Blle-
YaTNEeHHe, Ye BUHATH pasfioliara ¢ Bpeme. ‘

[Mpes 1oHu ce cLOpaxMe B YUMNUILHATA crpaja H Gpein HU U3NOKU CBOA IUIaH 3a

pabora. Beska cyTpuH 1welle Aa MMa Mo TpH Haca JieKLUMH. XopaTa, KOUTo Beue O6axa .

CITeUHauCcTH B JaeHa O0JACT OT TEXHOJIOTHUATA HA PEAKTOPHTE, IAXa Oa YeTaT JIEK-
LMK, a APYIUTe - Aa CC y4aT. Taka B Kpasd Ha JIATOTO HHE BCHYKH IIAXME 1A 6'b£(CM
CHEUNAIUCTH. MC)KJIprCMCHHO npes clenobenuTe HIgXMe Oa ce paszneijiiMe Ha pﬂGOT"
HU 'pynia 1 ga pa.3p1160TBa.Me HOBH THIIOBE pPEAKTODU. OcHoBHATA HH 327244 Beule Aa

‘M3SCHUM JIaJI1 ChILECTBYBA KOHKPETEH BUJ PEAKTOP, KOMTO fa € NOAXO0 AL 32 CEPHIHHO

NPOH3BOACTBO, Taka ue JlxeHepas ATOMUK a 3alIOYHE [a IO MPOMU3BEXKAA K IIPOAABA.
Jlekumure 6s1Xa OTNMYHY. 32 MeH, HaBIM3aLIMs B PEAKTOPHOTO JeJI0 OT MO3HLMATA Ha
ITLIIHOTO HEBEXECTBO, Te Gsxa ocobeHo no6pu. Ho gaxe yTBBPAEHUTE ClELHANKCTH
MOJKaxa J1a Hay4yaT MHOT'O enH oT Apyr. GusuLmTe, KOUTO 3HAEXA BCHYKO, KOETO TpsA6-
BA A C€ 3Hae 3a (JU3MKATA HA PEAKTOPHUTE, CE 3aTI03HAXA C XUMHUGCKUTE H MHKEHEPHHU-
Te acrekTH. XMMHLNTS ¥ MHXXEeHEPUTE HaydaBaxa U3MKaTa Ha BbIpoca. B pamkuTe Ha
HSIKOJIKO CEMHMLM HHe BCHMYKM CTAaHAXME ClI0CcoBHM Jla pasbupame B KaKBO ¢€ ChCTOST
npobaeMHUTE Ha BCEKU eIHH OT Hac.

CnenobeHUTE HY 3aHATHA 6BHP30 U3KPUCTATIU3UPAXa B TpH pabOTHU rpyIH, Hape-
ueHu cboTBeTHO: “BesonaceH peaktop”, “Ilpoben peaktop” u “KopabeH peaktop”. be-
1lfe IPHETO, Ue TOBA ca TPUTE MIABHM 0BIACTH, B KOUTO GM ChIECTBYBAJ FOTOB Ma3ap
32 IPAXIAHCKM peakTopH. PeTpocrekTHBHO H3MIEXk1a CTPAHHO, Ye PeakKTOPHTE 3a Npo-
H3BOJICTBO HA €JIeKTPOeHeprHs He (urypHpaxa B Hawus cnuchk. Openy 3Haelle, ue
JhxeHepalt ATOMUK BEPOSTHO B KpaiiHa CMETKa L€ Ce 3aeMe U C TO3M BUJ PEAKTOPH, HO
Toil MCKallle KOMIAHMATA Ja 3alIOYHE C HELo Mo-MajKo M Mo-MpoCTo, 3a Aa HATPYNA
orut. KopaBuusar peaxrop ce npefHasHAYABAILIE KATO SAPEH ABHIATeN 33 ThProBCKH
kopabu, a NpobHUAT peakTop iellle fa 6bAe MaI'bK PEaKTOP ¢ MHOIO MOLLEH HEYTPO-
HEH NMOTOK, koHTo OM ce M3MOoJ3BaJ 32 NPOBEPKA HA OTASNHUTE CHCTABHM YacTH Ha
eHepronpousBexaalnTe peakTopH. [locnenHuTe 1Ba peakTopa LisfXa [1a cé KOHKYpU-
_PAT HEMOCPENCTBEHO Che ChIUIECTBYBAILMTE PEAKTOPH, KOUTE Beye DOsixa paspaboTeHu
3a (noTtaTa u 3a KomucusTra no AtomHa Eneprus. Y neaTta 6sXa npoekTUpaHK Npes
JIATOTO M cAefd TOBa M30CTaBeHM, koraTo' dpenn cTUTHA A0 3aKIOYEHUETO, Ye HAMAT
HMKAKBa [a3apHa NepciieKTUBa, BeaonacHusT peakTop Gellle eAMHCTBEHUAT MPOLYKT
Ha HAILATA MaJKa YUIIHIIHA NOCTPOiiKa, KOUTO AeHCTBUTENHO Oelle OCTPOEH.

BezonacuuaT peaktop bette unes Ha Tesbp U ToH ce 3ae ¢ HEro OT CaMOTO HavaJio.
Belue My sicHo, ue TpoGiieMbT 3a Ge3onacHOCTTa 1ie ObJe peraBalll 32 AbAT0CPOUHO-
To Gbelle Ha IpaXAaHCKHTE PEaKTOPH. AKO peakTopuTe HAMaxa rapaHTupaHa 6eso-
NaCHOCT, B MepCIIeKTHBA HUKOH HMalle Ja McKa [a rH uanonsea. Tensp kaza Ha Gpe-
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Au, ue Hal-106puaT Hauun Hxenepan ATomux Obp3o ga Hapnese B nasapa 3a peakTo-
PH € lla ce oCTpou peakTop, KOHTo L:a ¢ oueBMAHO Mo-Gesonacen OT BCeKM Apyr. 3aTo-
'Ba ONpe/EeN 33 4a4aTa Ha rpyraTta no 6e30MacHH PeakTOPH M0 CHEAHNS HAYMH: rpyna-

Ta Tp;16Bame Ad NpoeKTHpa peaxKTop, KOHTO Ja ¢ TOJKoBa 663011(106]-1, He 1a Moxe a ce

AA[E HA yYEHHUM OT rMMHA3UATa da cU UTpastT ¢ Hero, 6e3 Na CbIIECTBYBA HUKAKBA
onacHocT 3a Tax. Ha mMeH TakaBa ues mu usrnexnarue TBBP/Ee pasymua. [puchbenuuux
€€ KbM rpynarta no 6e3onacHu peakTopu u Mpes cleABAILMTE 1BA MECELA 3ae0HO ¢
Tenbp cu npobusaxme mbT KbM YCMEUIHOTO pelieHre Ha npobliemMa.

Ha ce pabortu ¢ Tensp Bewe Tonkosa BBJIHYBALIO, KOJIKOTO OsIX CU mpefcTaBgi.
Houtu Beekn neu roii TIPHCTHTAILE B YUHIIHILHATA CrPajia ¢ HAKAKBA MAJIaBa HOBA naes.
Hsxou ot uneure my Gaxa OaecTsun, HaKon Gsixa NPAKTHYHH, a HAKONKO OT TAX Gs1Xa
bstecTan u npakTyunn. Manonasax HIEUTE MY KATO M3XONHU TOYKHM 32 MO-CUCTEMEH
aHau3 Ha npobnema, HeropaTta HHTYHLHUST U MOATA MATEMATHKA B3AMMHO C€ JOIThIIBA-
Xa B IPOEKTHPAHETO Ha Ge30MacHUs PCAKTOP - TOYHO KakTo HHTYHLHATA Ha Ty Daiin-
MaH ¥ MOATAa MaTEMAaTHKA ce NOMbBaxa 3a pasbupaHeTo Ha enexTpoHa. Cropsx ¢
Tenawp Taka, kakto 6ax ciiopun ¢ GaiiHMaH, pas6usaiiky Half-eKcTpaBaraHTHUTE My
CXEMM 1 IPECOBANKH MHTYHIUATA My [0 ypaBHeHus. OT cBUpeNHTe HU CONBCBLK OG-
TENEHHO 3aMOYHAXA A& ce 0UEPTABAT KOHTYPUTE Ha Ge30nacHug peakrop. C Temsp
obaue a3 He 6ax Taka CaM, KaKkTo Mpeau TOBA 6IX ocTaBas eNMH Ha efnH ¢ Dalinmar,
I'pynara no 6ezonacuus peakTop Geule oT6Op OT AeceTuHa ayuru. Tetbp U a3 Haii-
YECTO C& HAABMKBAXME, HOKATO XHMULIUTE U MHXCHEPHTE B IPynaTa Bhpilexa noBeyeTo
OT MCTHHCKaTa pabora. ' ‘

Peaxtopute ce ynpasnapar ¢ MOMOLUTA Ha JbJIFH METAHHU NPbTH, CBBPXALUMN Ta-
KMBA BELLLECTBA KATO 60p M KaAMU, KOHTO CHITHO MOrNbLIAT HeyTpouuTe. Korato ue-
KQLI Ia Hakapat peakTopa 1a 3apaboty 1M0-6p30, M3TernsuL KOHTPOITHHUTE [PBTH MAJIKO
HABBH OT ChpUEBHHATA Ha peakTopa. KoraTo bk nckan 12 IO U3KJIIOU KL, BKAPBALL 10
AOJy KOHTpoHUTE NpbTH. [ThpBOTO NPaBKiIo 3a paboTa ¢ peakTop e HUKOra BHE3aMHO
Aa He H3TEerIAIL KOHTPOJIHUTE TIP'BTH OT U3KIIOUEH peakTop. Pe3ynTaTuT oT BHe3amHO-
TO M3TEIIIHE HA KOHTPOJIHUTE MP'bTH B 1OBEYETO cayyau 6u 6un katactpodaneH uu-
UMIEHT, B KOHTO Hall-MankoTO oT nocneAcTBUATa Gy 6una CMBPTTA Ha MIHOTA, KOHTO
€ M3Ternun npwbruTe. [lopanu ToBa Benuky rosemy PCAKTOPU ca MoCTPOeHH ¢ aBToOMa-
THYHW CHCTEMH 32 KOHTPOJTUpaHE, KOUTO MPaBAT HEBB3IMOXKHO BHE3AMHOTO U3TEIIAHE
Ha npbTUTe. Teau peakTopu npurexapat “KOHCTpYHpaHa besonacHocT”, KOeTo 03Ha-
HaBa, ye katacTpodasieH UHLMIEHT TEOPETHYECKH € Bb3MOXKEH, HO NMPAKTHUECKH TOl
CE€ IIPElOTBPATSBA OT HAYKHA, N0 KOHTO e NPOCKTHPAHA CHUCTEMATA 3a yripaBiieHue, 3a
Tensp xoHcTpyupanata 6esonacHoct He Gerue 3anoBonutenda. Toll u3suckBawe oT Hac
Aa POCKTHPAME PEaKTOp ¢ “BBTpeLHO NpHChILa 6e30MacHOCT”, KaTo Mo Tosa pas-
bupalue, ye HeropaTa BezonacHocT Tpsbea aa e FAPAHTHPAHA OT 3aKOHHTE HAa pUpo-
AaTa, a HE IPOCTO OT KOHCTPYKTOPCKMA 3aMUCBIL. Toii TPA6Ba Na e 6e3onaced gaxe B
PBUETE HA MAMOT, NMPUTEKABALL HOCTATHYHATA CbOBPAIUTENHOCT Aa MBKITFOUM LsIaTa
CHCTEMA 32 KOHTPOJI M 1a B3PHBU KOHTPOJHUTE Np®eTH ¢ AnHaMuT. Kasano no-ToyHo,
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"OCHOBHOTO NpaBuio Ha Tesrbp 3a Ge30macHus peakTop ce cheToeme B TOBa, Ye Ipu

BHE3AIMHO OTCTPAHSABAHE HA KOHTPONHUTE NMPBTH OT €AHH H3KIIIOYEH peakTop To# aa ce
YCTaHOBHU Ha YCTOHYMBO paBHMILE Ha PaboTa, 6e3 12 CTOMM HAKAKBA YACT OT rOPUBOTO CH.

- EIHA OT MBPBHUTE CTHIKY KbM NPOEKTHPaHeTO Ha He3omaceH peakTop Gellle BLBEX-
HAHETO Ha UfesTa, HapedeHa “NpHHLMIT Ha TOMUIMTE HEYTPOHM”, criope KoHTo Tomu-
TE HEYTPOHM C€ 3aJIaBAT 0-TPYJHO OT CTYAEHUTE M 3aTOBA €A MO-MAJIKO e(huracHu 3a
ACJICHHETO Ha ypaHosuTe sapa. HeyTponute B peakTop ¢ BogHO oxIakmane ce 3abaBst
OT CO'bCHUMUTE C BOJOPOJHUTE ATOMH, TaKa Ue TEMNEPATYPATA UM NMPAKTUYECKU Ce
U3PABHSBA C Ta3u Ha BOAOPONa, KOHTO HEMocpeaAcTBEHO I'o o6kphikasa. B oBukHoBe-
HHS PEAKTOP ¢ BONHO OXJIak/aHe, cliel] KaTO NMOCTYMPAHUIT UANOT & B3PUBHIT KOHT-
POJIHHTE NPBTH, FOPHBOTO 6bP30 il Ce HArOpelH, HO BOAATA BCE OILLE Ille € cTyAeHa,
Taka ue HEyTPOHUTE ILe OCTAaBAT CTYACHH U 3aTOBa TAXHATA eDERTUBHOCT 34 IIPHYHHS-
BaHE Ha Ie/IeHHMe HAMA [1a € HaMaJleHa M TOPHBOTO LHE MPOLLIIKH A2 Ce Harpsea, HoKa-
TO Hakpas ce cTonu Uy usnapu. Bmecto Tosa ofade ga cu npescrasum, ge peakTopsT
© IPOSKTHPAH TaKa, 4e caMo [OJIOBHHATA OT BOAOPOAA € B OXJIAKAAIIATA BOJa, a Apy-

- FaTa NoJIoBMHA OT Hero & ¢hOpaHa B TRBPLOTO BENIECTBO HA FOPUBHUTE NpETH. B Takss

city4ai, KoraTo HAMOTBT USTENTH KOHTPOJIHHATE NpPBTH, FOPMBOTO ILIE CE 3arpee, a 336/~
HO € HEro M BOAOPOXBT B rOPUBHKTE NPLTH, HOKATO BOAOPOLHT BLB BOJaTa OCTaBa
CTYAEH. B pesynTaT ToraBa HeyTpOHHTE BbTpe B ropHBHUTE NPBTH LIe ca NO-TOIJIM OT
HEYTPOHHTE BBB BojAaTa. TOMIHTE HEYTPOHH NPUYHHSIBAT MIO-MANKO NeJIEHHE U MOMa-

AAT T10-JIECHO BbB BOJATA, KbAESTO CE OXJIQXOAT W 3aJ1aBAT, Taka e peaKTopr’ uie ce

CTaOMNIN3HPA aBTOMATHYHO 32 HAKOJIKO XWIAAHU OT CEKYHIATa - MHOTO Mo~6bp30 oT
NeHCTBUETO HA KOATO M Aa € CUCTEMA 33 MEXaHHYHO obeszonacssate. Taka 4e peakTo-

- PBbT, B KoHTO TNOJIOBHHATA OT BOJOpOLa ce HAMHKpa B FOPHUBHUTE NIPBTH, € C B’I?Tpeﬂ_IHO

npUchILia be3onacHocT.

MHoro 6s1xa IpakTHYECKHTe TPYAHOCTH, KONTO TpsGBallle Na ce NPEONONEsT, Ipeu
TE3M HIen Na ObAAT BHILILTEHH B paboTelwa MarnHa. B npeononspaneTo Ha NpakTU-
YeCKHTe TPYAHOCTH Haii-rosiam Gere npuHocsT Ha Macyn Cumuan - upaHcky mera-
JTYpT, KOHTO OTKPH KaK 1A Ce IPaBAT FOPUBHU NPBTH, CBABPKALIN FOJIEMH KOHLIEHTpa-
LuK Ha Bofopo.. Toii HanpaBu NPbLTHTE OT CHIAB Ha YpaHHes XHAPHJ ¢ UHPKOHMEB
xuapun. Hamepu npaBuiHKTe NPONOpUUM Ha Te3H ChCTABKH U BEPHUA HAUMH 33 H3rOT-
BsiHE Ha crinaBTa. KoraTo ropuBHHTE Ipb1H 6 MOKa3axa oT MelTa Ha Macyn, e uar-
JTIeXKIAXa KATO MEPEH, TBBPA U OJIecTAll MeTall, 34PAaB U YCTOMUMB HA KOPO3US KaTo
no6pa HepbiaaBeella CTOMAHA,

Haxe cnen kato 6sxme pasbpanu huskkata Ha 6e3onacuus PeaKkTop ¥ XUMHATA Ha
HEroBMTE FOPHBHA NPLTH, TIPEJ| HAC 0CTaBaxa MHOKECTBO HepaspellleHH Bhlpoch. Koii
OH *KeJlaj1 Aa KYMM TakbB peaktop? 3a kakBo 64 ro nanonzsan? Konko MOILeH 61 Tpa6-
BAJIO 12 € peakTopbT? Kosko 61 ctpysan? Oule oT camoTo Hauaso Tenbp HacTosBa-
1lle TOBA Ja HE € NPOCTo Mrpauxa B pbLETE Ha PEaKTOPHHTE CNIELMAHCTH. PeakTopbT
TpAGB2a Ja & He caMo 6e30MaceH, HO M JOCTaTBLUHO MOILIEH, 32 Aa BBPILUH HELLO NoJes-
Ho. KaxBo 61 MorbJ1 Ja BBpiLm? - :
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Hait-npasnonono6uara yrnotpe6a Ha P€aKTOp OT TAKBB BHJL € 1a IPOU3BEKAA KpaT-
KOXWBYIUH DANHOAKTHBHH M30TOMM 38 MEAMLIMHCKM M3CNIeABAHMHS M AUarHocTHKA. Ko-
TFaTo paNHOAKTUBHHMTE H30TOMM CE U3MOJILBAT KATO BHOXHMHUHU COHAM 32 H3C/IeABAHE
Ha HapyLeHH QU3MONOrHYHU (BYHKLIMK Hil XOpPa, TOFABa € MHOIO no-gobpe na ce npu-
J1araT U30TOMH, KOUTO C€ PasNafaT B pAMKHTE Ha HIKOJIKO MMWHYTH HJIH YaCOBE, Taka 4e
OPTAHU3MBT J1a € OCBOGOMEH OT TAX MOYTH BEAHATA clle]| 3aBbPILBAHE HA usclieBaHe-
To. Heyao6cTBOTO Ha KPaTKOKHBYILHTE H3OTOMH €, Ye Te He MOraT Ja ce TpaHCNopTH-
paT Ha ajiedHu pasctosuus. Te TpsGsa ga ce MPUI'OTBAT TaM, KBAETO Ce M3M0JIBAT,
Taka ue HawmaT Gezonacen peaxTtop it ce 0Ka3aJ1 MHOTO MOAX0SILY 34 IoJisiMa 6oHH-
L2 W 32 MEAHUMHCKH LIEHTBP, KOHTO OM XKea Ja Mpou3BekIA CBOM COBCTBEHH H30-
Toru. IlpecmeTnaxMe, Ye 3a Tasu Len e € HEOBXOAUMO HUBO Ha MOILHOCTTA OKOMO
eaMH MeraBaT. KaTo Bb3MOXHM APYrd NpUTOKEHUS Ha HALLIMS PEeakTop HHE IpeBHX-
A4XME TIONFOTOBKATA HA CTYAEHTH OT ()aky/NTeTHTE NO SAPEHO HHIKEHEPCTBO HA YHH-
BEPCUTETUTE, 32 u3C/IeloBaTe/Icka paGota B 06/1aCTTa Ha. MeTAJIypruaTa U hUsMKaTa
Ha TBBPAOTO TAIO, KHASTO HEYTPOHHH CHOMOBE GHXa CIIyXKE/H 32 M3y4aBaHe CTPOSKA
Ha Be[ecTBOTO. KoraTo peakTopsT ce H3M0/13Ba 33 U3CHENBAHNS C HEYTPOHHU CHOTIO-
BE, MOLIHOCTTa OT eAH MerasaT 61 Guna TBbpAe HHCKA, IOpPafl KOETO MIpoeKTHpaxMe
¥ 110-MOILeH BapHaHT, paboTell npu Aecet meraBaTa. Gpeau faje Ha GesonacHus pe-
akrop uMeTo TRIGA (cbkpanienue, CBHABPKALLO NyMUTE: 0byueHKe, H3CIeABaHU, H30-
Tory, JlxkeHepan ATomuk). ‘

IIpes centemppu narHaTa pabora B Can duero npuGIKaBallie KbM CBOS Kpal 1 a3
B3ex aBTOOYyca 0o TrxyaHa 8 Mekcuxo, 3a JA KYIIsL HSIKOH N0 p'bLiv 33 CeMeHCTBOTO CH.
Beuepta, okaTo ce pasxoxnax U3 YIHLUTe Ha TuxyaHa, e1HO MaJKo Kyde ce npokpan-
Ha He3aBeJ1g3aH0 0T3a/ M Me yXana Mo Kpaka. [panst 6ewte musiel ¢ 6ostHM B KpacTasu

'Ky4eTa W HAMalle HMKaKBB ILAHC Ja Ce YJIOBM H M3caeipa Ky4eTOo, KOETO Me yXana.
Taxa ue Mu ce Hasoxe B MpoabIKeHME Ha YETUPHHALECET IeHA BCEKH JIeH [a [10cea-
BAM efHa kiuHMKa B Jla Xona u na mu npassat IMactboposu npouenypu cpemty 6sc.
Jlekapar, kolito mu Guerue HHXEKLUKUTe, ocobeHo Habnsrawe Ha dakTa, ue ¢caMoTo
JIEUEHHE TIPEJCTABIISBA U3BECTEH PUCK, Thil KaTO B €AMH OT LIECTCTOTHH ciyvas npu-
AMHABA AJIEPrUYeH eHUe(asuT, KOHTO € Cbilo Taka BaTalleH KaTo GechbT. Hakapa me
BHUMATEJIHO la 06MUCIIS TOBA, NPEM Aa & 3ar0UHAIIO JIeYEHHETO. Penmx ga ce urokek-
THPaM, HO B PE3YNITAT Ha TOBA NPE3 MOCHEAHUTE 1BE CEIMULIM OT JSTOTO Ce HaMUpax B
ChCTOAHME HA EMOLMOHAMHO HANpeXeHHe. Eayapn Tensp Mu nomorna U3BBHPEIHO

Mhoro. Kato roHowa B Bynanela toit Geue 3aryOnI eIMHUS CH KPaK NPH TPaMBaiiHo
MPOUSIIECTBYE U 3HACLIE KaK Jia OKA3Ba e(UKACHA MOpaJHa HNOAAPBXKKA B MOL06HO
noJjioxeHne. B bepknu 64X pelun ga He ro cMaTaM 3a Bpar. B Can Juero Toit My crana
NPHUSTEN 32 USAN KUBOT. ‘ '

Cren xato nue ¢ Teasp 1 noBeveTo Xopa OT AATHATA rpyna ¢y 3aMHHaxMe, MaJlLii-,
HaTa, kouTo ocTaHaxa B [ixenepan ATomux, ce 3aexa 1a MpeBbpHAT HalLIMTe CKHLHpa-
Hi poekTH Ha TRIGA B pa6oteiu peaxrop. OxoHuaTeHUAT npoekT Hele HipaboTen
ot Ten Telinbp, Cren Kayu u EH,llpIO‘MaKpCH’bJTL[C. 30 no-Manko ot TPU TOJUHM clie]
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opurﬁﬂanHOTo npensnoxedue Ha Teapp npes NATOTO Ha 1956 r. mbpBaTa cepus oT
TRIGA 6elie MOCTpOeHa, THLEH3MpaHa ¥ pogafeHa. OcHOBHATA LieHa Geilie ¢To Ue
TUPHAECET W HeTHPH XHISAM fonapa, 6€3 Ja ce BKJIOYBA [TOCTPOABAHETO. TRIGA c:
npoaaBaiie Jo6pe U Npoibikasa Ia Hamiipa 1o6bp nazap. Tosa betlie elMH OT TBHPL
MAaJIKOTO PeakTOpH, KOUTO Hocexa neqasifa Ha KOMITAHMSTA, KOSTO TH MPOU3BEXKIA.
ITpes roHy 1959 r. yuacTHUUMTE B JISTHATY IPYra B YIHAMILIHATA crpaja, bsxa noka-
HeHU [a NPHCHCTBAT HA LEPEMOHNH 110 OGMUMATIHO OTKPUBAHE HA JIaGopaTopnme;a
Jlxenepan AToMHK. 3a TpH FOIVMHM HellaTa ce 64Xa U3MEHWIIN 10 HEY3HABAEMOOT. Ha

‘MSACTOTO HA U30CTABEHATA YUMIMIHa TTocTpoiika Ppeny Beue pasnosarailie ¢ BEJIMKO-

nerneH aHcaMObJl OT Crpajii, MOCTPOEHH 3 MOJAEPHUCTHUYEH CTU/ HA EIHO IUIATO B CceE-
BepHaTa nokpalinuHa Ha Can [uero. Ilog Heroso pasnopexnaaHe 6sxa nobpe ‘0640py11—
BaHM J1aGOPATOPUM ¥ MaTa3MHM 32 MAILMHKTE, @ LWATBT My Bede Oellle HAPACTHAI [0
HAKOJKO CTOTMUM. B efiHa oT crpafuTe 6e1e HacTaHeH npoToTHITbT Ha TRIGA, roToB
32 eMOHCTpALMH TIpe] eBeHTyanHuTe Kynysaun. Gpenu Geure yensi 1a y66,uu camus
Huutc Bop, koiiTo no 061110 MretHe Gelie Hali-roneMyusT oT KUBUTE QUIULIM CI1e] CMBD-
TTa Ha AMHIaiH, Aa npucTHrde oT KoneHXareH u Ja npe/jcelaTe/IcTBa OTKPHBAHETO.

KyJMHHALMATA Ha EPEMOHUSTA [0 OTKPHBAHETO Oellie IEMOHCTPALMATA HA 3153:
moxHocTuTe Ha TRIGA. ®peau belue npokapall KbM I0AKMYMa BKIIOUBAIIO YCTPOUC

' TBO M To/iiMO OcBeTeHO Tabno. B kpas Ha peuta ci Huic Bop mipakHa kitoua ¥ OTKLM

crpagata, kbaeto Getie TRIGA, ce uy NpuriylieHo CBHCTEHE. IIyMBT HABALUE OT BHE-
3aITHOTO'M3MyCKAHE Ha CIbCTEHUS Bb3JYyX, KOHTO ce M3MoM3BaLle 3a Obp3o pfa’rcmmge_:
Ha KOHTPOJIHUTE NIPBTH OT CHPUEBMHATA HA TRIGA. CTpesnikaTa BbpPXYy rojiiMOTO Ta _
JI0, HAa KOETO MMallle cKaJia, TOKasBaiia fojiyyaBaHaTa oT TRIGA MoWHOCT B Merana

TH, 32 MUr nopckoeud no 1500 meraBaTta, cief KOeTo. 6bP30 Cce CIyCHa A0 MMOJIOBHH
MmeraBat. JleMOHCTpALIUATA Geme CEBPILMIIA. Bsixa 1 peneTUpaJyd MHOFO IbTH npem—x
TOBa, 32 [Ia ca YBEPEeHH, Ue HAMA 43 UMa HellpUSTHHA U3HEHAH, Manxusar peakTop Ha

ucTHHa NpopaboTu ¢ MouHocT 1500 Merapata B NPOLB/KEHAE Ha HAKOJIKO XMILALHY

OT CeKyHIATa, IPe1 HOFOBUTE TOTIM HEYTPOHH Ja IO BKApaT B YCTOHUUB pexé:u:z ;{J;e)i

‘LepeMOHUATA OTHIOXME U o BHAAXME K]?OTKQ na qu cellii Ha ABHOTO Ha “6 q3ﬁ.m
oXJIAXKAAIATA BOAA. BY Ji MOI'bJT la IOBAPBA YOBEK, Y€ MPUPOAATA Ie C€ CHOOPA3ABI
C BCHUKHMTE TEOPETHYHH CbOOPAKEHHS 1 PECMATAHUS, KOUTO BAxXMe TTPEMHUCIISITH ngzzg_l
TpM rOJMHY B yuuauiHaTa crpaga? Ho oka3aTeIcTBOTO 32 TOBA Bete npet Hac.

; HauMcTUHA padoTexa. v '

MTgeiZ?;é :Iladame OpFaHI»I{JBI/IpaHa. IMMKHUK-BEYEPS Ha OKEaHCKuUs Opsr, KaTOEHpMC’bC}'{I‘;
Baxa Hunc bop, ®pesyt 1 pasHu Apyrv 3SHAMEHUTOCTH. Cnepn noxansaHeTo bop crta a
HecrnokoeH. TpuBnukaTa My feie [Ja XOOH WU pasroBaps. [pes uenus cu f(H’BgT ;ooyf
Gelle ce PA3XOXkIAJ M pasroBapsi, 0OUKHOBEHO ¢ €MH caMO crymaTe;i, KOHTO ];4 g
FBb Ja KOHIEHTPHpA LSUIOTO CH BHHMAHHE BBPXY 3aCYKaHWTE M3pedeHHMs Ha o;ﬂa‘Tq
HesicHUs My riac. Tasu Beuep ToH Hekante 1a pasrosaps 3a 6bIemeTo Ha aTOMHc.mc)
eHeprus. [lae MU 3HAK Ja TPBrHA C HEMO H HUE CE€ 3aPa3XoxKaxMe Harope-Hanonoyxm—
6pera. bax oLIaCT/IMBEH OT Ta3u uecT. Muciex cu 3a abata oT MaHacTHPa B NOAH :

Clemsm na pusukama - 3/97 187




Ll

'‘BTTP uma tonkosa rossm KanauuTeT 3a Mornbluade H

~€To Ha F6 v ragaex ganum cera Hamalue 1a e MosiT pen na ce B3pa B KPUCTANTHOTO K'hJI-
00* . Bop mu kasa, 4e cera npen Hac e OlLlE €IHA TOJIAMA BB3MOXKHOCT A3 CMCYETHM
AOBEPUETO HA PYCHALMTE, KATO Pa3sroBapaMe OTKPHTO ¢ TAX MO BCHUKH ACMEeKTU Ha
AApeHaTa eHepreTuka. IThpBaTa Bh3MOKHOCT 32 TOBa € 611a nponycHata npe3s 1944 r,,
korato bop e rosopun ¢ Uspuun u ¢ PyssenT, 1o He e ycnsn aa ru ybenu, ye e qUHCTBe-
HHAT HaiH Aa ce uaberte rubesinata Haanpesapa SAPEHOTO BROPHIKABAHE € A Blle-
JSEM B OTKPHTH OTHOLLICHHE C PYCHALITE, NPEAM Aa € 3aBbpLUna BoHHATA, Bop ataro
paskasBaie 3a cpelute cu ¢ Ybpuun u Pyasent u 3a pasroBopuTe ¢ TAX, KOUTO BbIpe-
KM OTPOMHOTO UM HCTOPHYECKO 3HAYCHHE HUKOTA He ca BUITH 3aTTHCAH. Crapaex ce ¢
BCHMUKH CHIH NIa yNoBa BCsKa oTAeTHA Ayma Ha Bop. Ho Herosust riac s noeeueTo
Cllydait eniBa ce yysaiie. Tam Ha Gpera, BCekH MbT, KOraTo CTUraIle 40 HAKON ocobeno
BUIKEH MOMCHT OT cOibebumTe ¢ ¢ Ubpuun u Pysgent, riacst MY ce CHMX)aBallle Bce
foBEUE 1 Hakpast ce sarybBauie B iyMa Ha nipubos. Tasu Houwy KPHCTAIHOTO KbJI6O Ha
abata Gewle 3ambrieHo., ' ‘
3a ®peau TRIGA 6ewe camo nauanoto. Toil no6pe pasbupaiue, Ye oueasBaHeTO
Ha [breHepan Atomuk B kpaiiHa cMerka e ce onpejens OT Bb3MOXKHOCTTa MY la
CTPOM M NPOAABA PEAKTOPU ¢ rosiiMa MOILHOCT. Orpie npes 1959 r. ocHoBHUTE yeuns
Ha maBopatopusTa Gixa HACOYEHH KbM paspaboTBaHeTo Ha MolueH peaktop. ®pean
fellte pewn ga 3asomu ObaeleTo cu BLPXY onpenenen THn MolleH peakTop - Buco-
koTemnepaTypuust ['paguren Peaxtop unu BTTP. Benuku HHUE, KOUTO GAXME CBbP3aHK
¢ Ixenepan ATomuk, nolAbpkaxMe Tosa pellienue. Tosa Gele Urpa ¢ ronemu 3a1o3u
W TH 3aBBDILK ¢ Heycnex. Ho a3 Bee owe cmstam, ve pewenuero ha ®peau Gemwe npa-
BHJIHO. Axo ¢ BTT'P 6ewe mman ChUIHS KBCMET, KOHTO mocTurHa ¢ TRIGA, toxenepan
ATOMMUK LeIle na e Ha hobpa newan6a, a wsuiaTta ANPEHA IPOMHILIICHOCT Ha Crenutie-
nute [Matu wente ga e B MHoro 10-000po ChCTOSHUE, OTKOJIKOTO ¢ cera. Bes na ce
PHCKYBa, B TCXHOJIOTHATA € HEBB3MOKHO Aa C& NOCTHIHE peajleH HAaNpenbK. A pUCKBT
HE BUHAIM BOIM 1O YcIIex.
BTI'P ce konxypupaiwe TIPAKO ¢ MOLIHUTE PEAKTOPH, M3MOJ3BALLN JIEKa BONA, KOHTO
OT CAMOTO HaYaJIO 6AXa MOHOMONMIUPAHH OT SAPEHOTO EHEPIroNpPOH3BOACTRBO Ha Ch-
eaunenure [latu. Huro BTTP, nuto PEAKTOPUTE C JieKa BOAA PUTEXaBaT B'preLLIHO
NpUcbIIA 6E30NACHOCT B CMHCBA, B KOiiTO € 6e3onacen TRIGA. U IBATA BULA 32BU-
CAT OT KOHCTPYUPAHHTE CUCTEMHU 34 6€30MacHOCT, NPU KOHTO B ClIyuait Ha HyX1a KOH-
TPOJIHHTE NPBTU MOTAT Aa Co BKapBAT H R4 NpekpaTsBaT sAPEHATa PeakLus. W B nBata
THIA UMa J10CTATBYHA OCTATBYHA PaAHOAKTUBHOCT, KOSITO MOYXKe A M3NapH ChpleBU-
HATA ¥ la foBelie N0 TEXKKA aBAPHA, aKO OXJIKAAHETO Ha CbPUEBUHATA HE CE NPObIl-
KU clie u3kmouBaHeTo, OCHOBHATA pasiuKa MEX Iy BaTa peakTopa e B Tosa, ye BT'P
HM2 MHOTO M0-TOJIIMA CPLEBHHA MDY ChLUMA N0GHB Ha ToriMHa. ChpueBUHATA Ha
a TOIUIMHA, Ye cje] U3KJIouBa-
HETO ILe H3MHHAT MHOI0 HACOBE, MPEAM 4a Ce CTHTHE A0 TOUKaTa Ha TOMEHE Jadke aKko
ABAPUIHMTE OXJIAXIAILY CHCTEMH 6 OKAXAT HAITHJIHO H3BBH CTPOSL. Ipyu cbmute ye-
JIOBUSA CBPLEBUHATA HA MOLUEH PEAKTOP C Jleka BOAA ILE Ce CTOMMH CaMO Crie] HAKONKO
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] onsgMa GbpPKo-
muHyTH. Haif-TexkaTa BB3MOXKHA aBapus € BTI'P 61 gosesna o TBBPIAET a 6Bp
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AHAJUTE OOUTATENH HA yHWIHIIHATA IOCTPOMKA. Haii-mocae

Eayapa Tensbp v ocT oo e

' eHeTOH
ce yuexme Ia BKapBaMe APeHaTa CHeprus B no-go6pa ynorpeba ot npas HeToHa SoNon
Hait nvocnc HigXxMe Ja NpaBuUM Helilo 106po ¢ sapeHaTa eHeprud. Hait-n ° 6;;1_10”,;”1

- He ‘
,EL';JICM Ha CBETA TOJKOBA MHOTO €HEPIHd, Ye TEXKWUAT qOBemm?prn
, L euTh?
nsxa aa 664aT npemaxtHaty, Kakso cObpraxMe B HALLIMTE Muqecm T
. d ‘ TOp
‘ oTroBop. MHOXeCTBO HC
3a TO3U BBIIPOC HAMA NPOCT ) ce ooeT
Xa B 3aTOBOp Ja HATMPABAT Pa3BHTHETO HA AJPEHATA eHepreTuka no Tfﬁ;emmmw -
<l [4 ' -
; -MBIPH, HHE LIFXME A7 ,
vakBau. Ako 0sxve 110-M “
110, OTKOJKOTO OsXMe O , ‘ A8 IpEBHN, ¥
' elle 1a BB3HHK
HEURTbIHEHH oberaHus 1
clie TpuJeceT TOAMHM Ha : o noxone
Hmeﬂrwnpmemu W NONUTHYECKH JIHepH, KOUTO rieaT Ha siApeHaTa SHepreTHka K {
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KallaH W TAXHOTO NMPU3BAHMUE € 2 HH OCBOBOIAT OT HEro, CoBceM ecTecTBeHO € MeuTH-
TC HA XOpaTa OT Npean TPUAECET TOAMHM fa He BBJTHYBAT OHEIWIHUTE MJaaH xopa. Ha
TAX Ca UM HYXHH HOBH MIEH, KOUTO Aa I'M TEriAT Hanpen. JlecHo e na ce pas6epe no
MPHHLIMIT 32110 MONMTHYECKATa aTMOC(epa OKOJIO AAPEHATA EHEreTHKA ¢ BAOILY TaKa
PAAMKAJIHO OT BPEMETO HA MAJIKATA HEPB2HA YU HIMILHA nocrpotika. Ho a3 sapeam, ye
HMA MO-KOHKPETHO oBACHeHHE 31 MHOFO OT NpoBeMUTE, KOUTO B AHENIHO BpEMe ClTb-
BaT MpoW3BOACTBOTO Ha siipeHa eHeprust. Topa e (GakTBT, ve BLTpe B ToBA NPOH3BOIC-
- TBO HE MOXa Aa ce HAJIOKU AyXBT HA YU HIIHILHATA nocrpolika.

OcHoBHusT npoBiem HA ANPEHATA EHEPreTHRA He & BEe30MaCHOCTTA Ha peakTopuTe,

HHTO CBXPAHEHHETO HA OTNAABUMTE, HUTO OMACHOCTHTE OT pasnpocTpaHeHye Ha aape-
HOTO opbiKite, Mpu Bee ye ToBa ca Bee peasiHy npoGiemu. OCHOBHUAT MpobiieM e B
TOoBa, e Beue HUKOH He HAMHpa YAOBOJICTBHE B focTpogBaneTo Ha peaktopu, [pocto
€ HEMHCJIUMO MPK [HEIIHUTE YCJIOBHA TPYNa eHTYCHACTH Aa ce chlepe B yuuaMiHa
Crpaja, Aa 3aMovHe Aa NpoeKTHpa, CTPOH, M3NNTBA, TULEH3MPA, a Cel TPH rOAMHM fa
fipodasa peakropu. Hakbae mexcny 1960 u 1970 rr. YAOBOJICTBHETO OT Tasu paboTa ce
3arybu. ABaHTIOpucTHTE, CKCNIepUMEHTATOPUTE, M306peTaTenTe Gaxa M3TUKAHM BCTpa-
HH 1 paGoTaTa nonaaHa B phueTe Ha CUETOBOAMTENH M ynipaBJsBally. e camo B wyac-
THATQ MPOMHILNEHOCT, HO M B NPaBUTE/ICTBEHUTE nabopatopuu, B Jloc Anamoc, Jlu-
BBPpMOBD, Oyk Puns u Aprow, TPYNHTE OT CHOCOOHM MITaaK XOpa, KOUTO c¢Tpoexa, n3ob-
PETABAXA 1 eKCNEPUMEHTHPAXA C OFPOMHO paBHOOGp:I?MC OT peakTopu, 6saxa pasdop-
MupoBaHu. CyeToBOAHTENNTE U YIpaBUTeNHTE pelnxa, ye He e peHTabUTHO A2 ce oc-
TABK HA CMIOCOBHMTE Maau Xopa xa cH HIpasT ¢ BbaebHuTe peakTopu. Taka Hayes-
Haxa BbieGHHTE PEakTOpH, a 398AHO ¢ TaX W LIAHCBT 34 HAKAKBO KOPEHHO Nnofobpe-
HHE U3BLH ChIULECTBYBALLINTE cHCTeMMU. Cera pasnonarame ¢ MHOro Mafibk 6poii THIO-
BE NEMCTBAILM .PEAKTOPH, a BCEKH SIHH OT TSX € 3AMPa3eH B OrpOMHa BropokpaTHyHa
‘OPTaHU3ALMS, KOSATO NPABH HEBBIMOKHA KAKBATO U na Ouna chllecTBeHa NpoMsiHa,
BCEKM elNH OT TAX TeXHHYECKH He3a10BOSMTEEH B MHOT'0 OTHOLLIEHHS, BCEKH eUH OT
TsX n0-Maiko BesomnaceH oT MHOro APYTH BB3MOKHU ANTEPHATHBHU NPOEKTH, KOUTO
ca Oun oTXBBpAEHN. QHec Beve HUKOH He CTPOM peakTopw 3a yaosoncTsue. MbpThE €
AYXBT HQ MaIKaTa uepBeHa y4WaMIIHA noctpoiika. ETo Tosa cnopea men e HelioTo,
KOETO TPBLIHA HAKPUBO B AAPEHATA EHEPreTHKA.

KoraTto Mosar Gawa e 6u MJIaX HoBeK, Toi obHuas fa MbTyBa M3 Espona ¢ moro-
unkner. Mecraecer roguun npenu PobtpT Mupeur toit ce HayvaBa 1a LUEHM H3KYCTBO-
TO Ha MOANBPKAHETO HA MOTOLMKIETA 1 AOCTOMHCTBOTO Ha eqHa TEXHOJIOTHSA, OCHOBA-
HQ BBPXY pecneKkTa KbM KauecTBoTo. IToHsKora nonanan B cena, KbAETO XopaTa He
OuM BIKIAIK MoTouuket. I[To onoBa BpeME BCEKM MOTOLIMKETHCT e Bua efHOBpe-
MEHHO M PEMOHTEH TeXHHK. MOTOUHKIETIICTH 1 TIPOU3BOAMTENN Cca OHIIM 3aeHO aHra-
KUPAHH B H3NPOGBAHETO Ha OrPOMHO pazHoo6pasue oT pasnuugn MoJiesIH, yueliku ce
MO MbTS Ha NpobuTe W IpellkuTe Ko MonenH ca 'PYOH M MIPAKTHUHM W KoM He ca,
[IpaBenu ca xunsan OIMTH, MOBEYETO OT KOMTO 3aBbPLLBAT ¢ HEYCIIex, 34 1a ce CTUrHe
AO HAKONKOTO THMA MOTOLMKIETH, KOHTO fHec BHXAAMe ro mbTHIAaTa. EBostonmsaTa
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Ha MoToUMKeTHTe € 61ia JlapBuHOB NPOLEC, IPH KOHTO ouenﬂizlTe:au-npuqnooo6e
uuTe. ETo 321110 CHBpEMEHHUSAT MOTOLIMKJIET & E(bZK:Z:;I::?GHHACCi;m,mom oo
2 CHIMOCTABHM HCTOPHATA HAa' MOTOLMKIETA ‘ ]
Bo;ﬁ;"a?peamopn 3a sppeHaTa eHepreTHka. B cBETOBHOTO ycp?:;ﬁa;fnza;::;g;z ‘
HOMMYHA SAPEHS eHepreTyka ca U3NPoOBAHU MO-MAJKO OT CITBCH»[»}O AL
BpodaT Ha pa3snUuHUTE TUIIOBE B npobHa excryioaTalms HCHpGﬂ(T no‘—pMCKoBMTe, i,
KAaTO TIOJIUTHYECKHUTE BIIACTH B PA3WUHU CTPAaHU enMManpt.m D sk,
oT chobpaxeHud 3a MKoHoMuUs. Cera UMa camMo OKOJIO ﬂcceTuB;BMm}(Ho D
POCTAHLMH, KOUTO UMAT Hﬂkmgm Haﬂe)m%S:HO;;TC;:‘;?B:;;HB” . Town o o0
eHHO HOB THI Ja ObJe u3npobss rps *
Z{ZJ::{?\:Z ﬁ(;l:mqu, MOpajH KOSTO SAPEHHTE eJIeKTPOCTAHLMH naie:?’frllg 225;3;2 i;r;;t;q
HH kaTo moTourkneruTe. Hue HIMaxme Hy)XXHOTO ThpTEeHKE, 38 AL Hep6,m .
pa3IMYHH MPOEKTH W 3aTOBA MCTHHCKH J06pHTe peakTOpH Hufoersomoum; ‘e oopere
HH. BeposSTHO ¥ B TEXHOJIOTUATA, CBHILO KAKTO B BHOIOrHUHAT? esortoun ,Lom,q'ecmo
MPUHLUMITBT, Y€ KIHUBT KbM e(pUKaCHOTO (byHKuHOanaH: ZBomo,,,paT romectho
GpakysaH MaTepuan. VI B ABaTa ciyuas Majikute C’bU_IgCTB‘ N aprs . o1
rofnieMuTe. [ITHIMTE ca EBONIOUPANH, IOKATO TEXHHUTE OPATO
”31\/3{3::;”;[“ HAKAKBa Hadexnaa 3a ObJeuleTo Ha SsAPeHaTa eHepreTuKZ?;;ﬂaingspzz, 2:
uMa. B%ﬂéﬂlCTO e Henpejackasyemo. TlonuTHIecKuTe gaCTpoeH:fBOTO e
meusT. Ho eamn GakT, KolTo HAMA [a ce IPOMEHH, &, He qoaeqee T B
oT drpOMHu KOJIMUECTBA EHEPrusl, ClIEA KATO Beve METPONBT meHH o 1310 o
TBOTO L€ C€ TIOTPHKHM 32 NPOU3BOACTBOTO HA EHEPIUs - H:qiﬂo T
Korato My noiiie BpeMeTO, XOpaTa We HeKaT AAPSHUTE e " :ﬂumc A
no-6e3onn.CHM OT Te3H, KOWTO cera ce cTpoaT. Moxe 6u Torasa H e yIpamTenn ¥
' W ILEe UMAT MBAPOCTTA Aa ckbepaT rpyna eHTyCHacTH s Matkd
CqCTOB:iZE]ﬂnmm MocTpoiKa ¥ L UM TPefoCTaBAT cpobogaTa 1a qom;pknr U
YEPBEH? ‘ |

po6BaT, KOIKOTO CH HCKAT.

Berbnutentu -Genemm 14 NpeBoA ot aHmMVIC.KMI Mu?(aw‘n B_vmsf;r;
ing the Universe, Harper & Row, New York, Cambridge, Philadelphia,

(Freeman Dysqn, pistut Francisco, London, Mexico City, Sao Paolo, .Singapore, Sydney, 1979)

y
\ 1 h it

BoTO. - Besi. mpes.

Cllemsm na pusukama - 3/97




	Реализиран е мислен експеримент на Файнман
	Мехурчестата камера: една забележителна глава от физиката на елементарните частици
	Нова възможност за пряко регистриране на гравитационни вълни
	Ролята на науката в американското общество
	Една разходка из историята на физиката в най-стария европейски университет
	Сага за радиоактивността и нейните откриватели
	Наука без правила
	25-та конференция
	Служител на мира
	проф. дфн Ангел Николов (1934-1997)
	Из "Да смутиш Вселената"

