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HOBEJIOBUTE HATPAJIM 3A 1997 r.

Mo TpaaMuys Beska rojuHa npes Mecel oxtomspu HoGenopuar Komuter KBM
Kpasrckara Illpencka Axanemus o6sssisa HOBUTE CH JlaypeaTH. 3a 1997 r. Te ca:

dunmurc

3a QusHKa: TIpo¢. Crupsn Uy (p. 1948 r. B Mucypu, CAIII)

Physics Department of Stanford Univer. Slfy, Crandopa, Kamudopuus, CAIL,
TIpod. Kaox Koen- Tanym:m (p. 1933 r. B rp. KoncrauTes, Amkup)
College de France u Ecole Normale Sup érieure, Tlapuk, ®paHups u

" JI-p Vausm ®@winane (p. 1948 r. B Iencunpamug, CAID-
Natzonal Institute of Standards and Technology, Atomic Physics Division,
" Teitnspcospr, Mepunang, CAIIL
“30 pa3pa6omeuu om MAX memoo 3a U30AUPAHE HA AMOMU ¢ nomowma Ha
NA3epHO nvuenue, Kotimo bu uman npu.rzowcenue 6 MEOUYUHAMA U KOCMUUHUME
C % mexnonozuu”;

3a ghuanonomx " Megngun CTemm Ipy3uuep (p. 1942 r. B CAII) “3
OmKpuearemo Ha “NpuoHume” - HeU3BECHING Yacmuya, nodobna Ha 6auu/zume u
supycume, Ho PA3AUNHA OM MAX, NPULUHUMEN HA 6oarecmma Ha Aayxaimosp U
/tyc)a kpasa’;

38 XAMUS: Tloxt Boirwp (p. 1918 r.B rp I'Ipono Vra, CAIIL), Jxou Yoxsp (p. 1941 r.B

rp. Xanud)axc AHFJImI) " I/Ienc Clcoy (p- 1918 1.8 ,Ilal-mﬂ) ‘3a usCAe08aHUAMA um

- 8DPXY eH3uMUme”;

3a JIATepaTypa; ,Zlapno @o (p. 1926 I, Kpan Jlaro Mamxope, Utanus), “Jcoumo ce cspes-
HOBABA C Uiymoseme. om Cpeauoeelcoeuemo 8 buyyBanemo Ha agmopumenume u nod
dwporca J0CMOUHCMEOMO HA YZHEMEHUME ~ 30 OPAMAMYPZUUHOMO MY meopuecmeo
34 MKOHOMUKA | Poﬁ’bp’r M’Bp’l‘bﬂ (p. 1944 r. B rp. Hro Hopx, CAII), CTathopcm
YHHMBEPCHUTET 1 Maiipbh Cioyiic (p- 1941 .8 Kanmbopmm CAIII), XapBapAckd
VHUBEPCHTET “30 HO8 Meod 3a onpedessine CIOHOCMMA HA NPOU38oOHUme”;

3a Mip: MexayHapoaHaTa KamMIAHHs 32 3a0paHa Ha NeXOTHHTE MUNHK i HUHHHAT
rxoopmuuarop Jxoyuu Ymsme - CAIL, “sa pa6omama um 3a 3abpana u
VHULONCABAHE HA GHMUXYMAHHUME MUY,
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KOMETATA XEMJI-BOII

Hukona Hukonop*

TIpes ﬁocnc,uﬂa'ra YeTBBPT Ha HAIIETO CTOJIETHE HE @ UMAJIO ['oJiIMa KOMeTa, KOsITO
Ja € npuKoBaBaja roreauTe Hi. Bee rak He MoXkeM Ja ce omnavem: npe3 1996 r. Ha
MHO3HHA ce YAale Ia 3bpHAT KoMeTaTa XUAKyTaKe, a npe3 HactoswaTta 1997 r. owe
HIOBeue ca Te3H, KOMTO BUIAXa KoMeTaTa Xeiin-bomn. [la He 3a6paBgaMe cbI10 U BhjIHE-
HUSATA, CBBP3aHU ¢ NOPELHOTO 3aBpblliaHe Ha XaJleeBaTa KOMeETa NPeAU €JHO NeCeTH-
JeTHe, Makap 4e npe3 1986 r. ManuHa ycngxa Ja sl BUAST. AMH OILUE NMO-TONEMHUTe
BbJIHeHUS nipes 1994 r., KoTaTo OTIIOMBLUUTE OT Pa3kbCaHaTa OT PaBUTAIIMOHHITE CU-
Jivt Ha FOmutep xometa Ilymeiixbp-JleBr B IPOXbIDKSHHE Ha HIKOJIKO ACHOHOLLHA OT-
MbIIaBAXa Ha MJlaHeTaTa, CO'bCKBAKK ce KaTO KaMUKaJ3e C Hed ...

3a pa3nyKa OT MHOTOKPATHO 'OCTYBajiaTa HU XaJleeBa KOMETa, Ta3u, HapeueHa Xekn-

EOH, ce Ha.6mo;1a}3a 3a [TBPBH ITBT. ITone ot ChbBpEMECHHATA HHUBUIIU3allHA. Wzuncnena-

Ta 1o okono 1500 HabmroneHHs opbuTa nMokaspa, ye T8 € MUHana nokpai CabHIETO
npeau 4200 roguu.

HosaTa xomera Ge oTkpuTta Ha 22 rond 1995 r. MouTH eIHOBPEMEHHO OT ABaMa

Jrobutenn acTpoHoME - AsrbH Xednu ot wata Hro Mekcuxo 1 Tomac Bon ot Apuso-

Ha. ToraBa xoMeTaTa ¢ Ouia Ha HoBeYe OT 7 ACTPOHOMHYECKH eAMHHULM oT CI'bHLETO.
KaxTo e mpuero, Ts 66'HapelleHa ¢ UMeHaTa Ha HeHHHTe OTKpHBaTeJ M. HanmbiHo 3ac-
JykeHo. Ol1ie oBeve, ue 3a [IbPBY BT ACTPOHOMU-IKOOUTENH OTKPUBaXa KOMETa, Ha-
Mupania ce Taka fajede. Torapa Ts e 6uia no-ciaaba oT 12-Ta 3Be3IHA BEJTHUHHA, T.e.
npubauautenHo 10 000 bty no-cstaba oT 3Be3guTe, OUEPTABALIM MO3HaTaTa (QUrypa
Ha [NonsmaTa Meuka.

DaxThT, e KoMeTaTa 6 cTaHajla JOCTATHYHO APKa U 110 TAKLB HAUKMH JOCTBIIHA 32
CPAaBHUTEIHO HEroJleMH TeJIECKOIIH Olle Korato e Ouma muoro pajieue ot CnbHIETO,
ropopeiue 3a “deobuuaifHa aKTHBHOCT” Ha HeifHOTO 1po. B Hero 6u Tpsabaiio fa uma
3HAYMTEHH KOJIMYECTBA 3aMpPa3eHH ra3oBe, KOUTO CyGIMMHPAT MpPH MHOTO HHCKH
TeMrtepaTypH. KakbBTo e Hanpumep B‘bI‘.IICpC;,IIHI/IﬂT oxuc’ CO, za koiTo ca HY)XHH caMoO
25 K. JloxaTo 3a BojJiaTa, KOSATO ¢ peobiafapaliata KOMIOHEHTA B KOMETHUTE s4pa, 32
Ja cy6numupa, ca i Hyxuu ey 200 K. Ilpu cyGnumanusaTa ce ocBo6ox1aBaT 3aMpa-

' 3CHUTE B SAPOTO MPAXOBM YACTHULIM M OTPA3eHATA OT TSAX CBETJIMHA MPaBH KOMETATa
BuauMa. Taka Xelin-bon gage Bb3MOKHOCT Ha HAKOM CIIELMAJMCTH BeHATA ClIe]] OTK-
pUBaHeTO H Jia mpenckaxart, 4e TH ILe CTaHe efHA OT “TOJIeMMTe KOMeTU” Ha BeKa.
OnTUMHCTUYHHTE NIPECMSITAHMS [TOKA3BAXA, Ye OKOJIO EPUXENTHs Ha opbuTaTa cu Xeitt-

* dgfn Huscona Huxkonos, npogiecop 6u6 Pus. Pak. na CY “Ka. Oxpudcru”
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Bon we 616 apKa ToYTH KonkoTo FOmuTep, a AbJkKyHATA Ha OMallKaTa H Moxe Ja
JNOCTHIHE HAKOJIKO JECeTKH rpamycal

Meceuute cnell OTKPUBAHETO Ha KOMETATa norm,pzmm ovaKBaHUsTA: OJIACHKBT
pacTelle ¢ TeMIIOBETe, KOMTO 0AXa H3UKUC/EHH NpeNBAPUTE/THO. Hsikou creLyanucTu
obave ch3paXa Hello HepegHo B MOBEJeHUETO HA koMeTaTa. BaHa “aKTUBHA” KOMETA,
KaKBATO BCUMKH CMsATaXa FEPOMHATA Ha HAILIETO MOBECTBOBAHME, Hall-ueCTo yBeJIM4ana
6nscrKa cu ckokoobpasHo. A ToBa npu Xeiin-Bon Ge TBHpIe cuokoifHo, “HexHO”. Ta-
Ka ce pa3BMBaxa cbOUTHsATA JO JIITOTO HAa MUHANaTa roguHa. K'bM Kpast Ha I0JIi KOMe-
Tata cTaHa Beue BUIMMA ¢ HEBhOPhKeHo oko. Clel KOeTo, HEHIO KaTo 4e JIM CTONHpPA
yBeJIMUEHHeTO Ha Helihus 6nscbk. M cTana Taka, e KbM cpejlaTa Ha CelTeMBpH HaG-
JIONATeUTe s 3aBapuxa IOUYTH TOJIKOBAa SpKa, kojkoTo e ABa Mecela Mpeau Tosa.
ToBa MaJIKO oo6bpKa ONTHMUCTHUTE, 3aTOBA LK OHE3H, KOUTO Osxa MMO-NeCHMHCTH B
CBOUTE QUAKBaHML, KaTO Ue JIM U3NUTBAXa 3a/0BOJICTBO.

Taxka npes CrelaJlucTUTe 110 KOMETHA ACTPOHOMUSA Bb3HUKHA HeTpMBmanHaTa 3a-

aya Ja KaxaT KakBO Ce OUakBa [ja CTaHe no-HaTaTbk. OTKpUTO TpHGBa Ja KaxeM, ue
Te He MOXaxa Jia CTUTHAT JO KOHCEHCYC.

Cera fa npoXbIKaBaMe croposeTe ¢ kKbeHo. Ha 22 mapT T.r. Xeidn- Eon MHHA Kpai
3emsiTa Ha 6530 200 MIH. KUJIoMeTpa, okodio 1,3 a.e., a HAKONKO AHU MO-KBHCHO - Ha 1
anpun - ¢ 6pbeHent nojieT oT 44 km/s T MuHa Hai-6nuzo fo CrbHLETO. HeitnoTo
nepuxesiHo pascrosuue 6e 0,9 a.e. win 137 MiH. KuitomeTpa.

Ouwe Npe/ii HA4aN0TO Ha MapT KOMETaTa Ce BIDKIaLIe poGpe HaJl HALLMs XOPH3OHT,
Ha CEBEPO-M3TOK, B PA3BU/EIISIBAHETO NPE/U U3TPEBa Ha CnpHuero. Oxono 20 MapT T4

“Ge TIPeXBBPIM” HaJl BeUSPHIs XOPU3OHT Ha ceBepo-3anall. MRO3UHA Beve yorsixa Ja 1
BHAT, BBIPEKH METEPEOJOrMYeckUTe HOMEPa, KOUTO Ce Moraxaaxa Ha aCTPOHOMMUTE.
U npu cBosTa Hali-g06pa BUAUMMOCT T4 He ce HaOMBaIlle B 04X HUTO €HC CBOA BIISICBK,
HMTO ¢ JBJDKMHATA Ha oflalukaTa cd. Bee Mak mued(ypT - Tasy OTIIMIMTENHA YepTa Ha
KOMETHTE - C& OTKPOSBALIE JOPH BBbPXY Taka 3aMbPCEHOTO ¥ TaKa OCBETCHO Hebe Hall
Codust.

Cera komerata Xeiin-Bon ce orpaneuasa 1 6apHo racHe. KOMETHOTO NIOY € KbM
cBost kpail. Ho koMeTaTa HAMa fa W3ueaHe W3BeAHBX. Ts Il OCTaHE HA BEUSPHOTO
He6e. Ho Bee ro-caba 1 Bce Mo-HUCKO HaJl Xopu3oHTa. Y 1ie ce ABIKM BCe 110-6aBHO U
Bee 110-0aBHO 0 OTHOIUEHME Ha 3Be3uTe. Cera TS € B Ch3BE3JMETO Tlepceit. KeM xpas
Ha Maif ILie MOXe Bce ollie fa ce 3LpHe B ch3BesaueTo buk. Wiy, ako npeanovnTare,
Testel, kakTo TO Ka3paT acTponozute. TaM e MuHe 6nmso go [Ineaoure, sSHaMeHUTATa
kBauka ¢ maieHaTa. KuM cpefjata Ha Mal 1 ce PeXBBPJIU B OpHOH, KOETO CH3BE3-
IMe I[e TpeKocsBa Jo cpejaTa Ha loHu. Ho 6aBHO racHema u Gbpsainia ja ce IMypHe
IO XOpH30HTa. AKO 1 BUAUTe, MaxHeTe i 32 c6orom He, 3a IOBIDKAAHE. 3a10TO [Ie Cé
BbPHE OTHOBO - TO3U IIT cJief] okoso 2400 roxuHu.

14 anpun 1997 2.
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naykama IR | |
HEYTPHHHA ACTPOOM3UKA

l'eopru NBaHos *

1. HEYTPMHO

Tlpu sBNEHMETO BeTra-pasnaiaHe, KOETO & U3BECTHO NIPY M3yYaBaHE Ha eCTECTBEHA-
Ta PaJlHOaKTHBHOCT, OT AAPOTO Ce MOABABA CJIEKTPOH WK NMO3UTPoH. Buno yctaHose-
HO,'ie Py GeTa-pasrajjaHe OT eAHAKBY Spa U3THTAT €JICKTPOHU € PA3TMIHU EHEPIHH,
KOMTO 06pa3yBaT HENpeKbcHaT cnekTwp. Hall-rofngamara eHepris Ha enexTpoHuTe 61-

Jla paBHa Ha eHepruATa Ha ABLICPHOTO AP0, &8 MUHUMAJIHATA - HA CHEPrusTa Ha HOKOI\/II,

Ha eJlekTpoHa. Tesn excriepuMeHTaIHN (hakTH MOXKeNH na 6bIaT HHTEPIPEeTUPAHU Ka-
TO HapyllleHHe Ha 3aKOHA 34 3al1a3BaHE HAa SHEPrUATa, KOUTO € OCHOBEH 3aKOH BbB ¢u-
3uKata. U3X04bT OT TO3M NapamoKe M3IIexaan paspeLIM, aKko ce NpeaonoxelIo, e
OT ALPOTO M3/IUTA OLIE HAKAKBA YACTHLA, KOATO HE C& PErHCTPHPA OT YPELUTE U OTHA-
C# MaCT OT SHEPruiTa NPH pasnajaHe Ha aTOMHOTO fApo. TakaBa XMITOTE3a M3Ka3Ba

npes 1930 r. usBecTHUAT QUIMK-TeopeTHK Bongranr IMaymu. Ta varnexnana Toakoa -

HEBEPOATHa, Ye TOH JOpH He 5 my6JIHKyBat.

“SmpoTo ce ¢beToM oT Z poToua U A-Z, HeYTpoHa. A ce HApHYA MACOBO UKCIIO H &
UPHOJINSUTEHO PABHO Ha MacaTa Ha SIPOTO, T.€. Ha CyMaTa OT MacHTe Ha MPOTOHUTE
H HEYTPOHHTE, a Z & CyMApHHUAT 3apsaf Ha ANpPOTo, U0 YHCNIO OT eJIeMEHTapHH 3apsif]
Ha CJISKTPOHA WM POTOHA. AKO ATOMHOTO PO HE ChAbPKa EJIEKTPOHH, TO He MOXKE
A2 U3MyCKa caMo e[ItH eNleKTPOH Npu GeTa-pasmaiane, 6e3 Ja IpoMeHs NpHHALJIEK-
HOCTTA CH KBM (DEPMHOHUTE (YACTULY C MOMYLAIT CIHH, KOUTO Co MIOQYMHSIBAT Ha CTa-
THCTHKAT2 Ha DepMu-Jlupak, HallpUMep eIeKTPOHUTE, TIPOTOHUTE U HEYTPOHUTE) UITH
GosonuTe (YaCTHLH ¢ LN CIIHH, KOMTO C€ MOJAYMHSBAT Ha CTATMCTHKATA Ha Bose-Alin-
IaiiH, Hanpumep doTonute). IIpasunoTo aa chOMpaHe Ha CIIMHOBETE €: OT YeTHO HYHC-
110 hepMHOHH e NoJTy4aBa GO30H, a 0T HEUETHO THCJIO hepmutons - hepmuon. Snporo
Ce ChCTOM OT A (hepMHOHA (MacoBoTO uKCI0) i Z NPOTOHA. M Snporo Moxe na uma
st (6030H) WK NOMYLS CITUH (pepmuon). ITpasunoTo 3a ¢L6HpaHe Ha CITMHOBETE 6:
OT YETHO YHCJI0 HePMUOHH (T.e. 6POAT Ha MPOTOHHTE 1 HEYTPOHUTE) ce 1osiyuaBa Go-
30H, & OT HEYETHO YUCIIO (PEPMHUOHM - depmuon. Obaue npu GeTa-pasnagaHeTo Maco-
BOTO THCJIO A He ce NPOMEHS, a caMO TO ONpe el falli A1poTo e 6030H MK hepmu-
OH, T.€. CIIMHBT Ha ANPOTO He ce ¢ NpoMeHu. CaMo ako XUNOTeTHYHATA YaCTHULA, HA-
PeHeHa HEYTPHHO, ¢ (HEPMUOH, & BB3MOXHO NpH GeTa-pasnafaHeTo 4a ce OTAENAT ABa
epmuoHa (eNeKTPOHBT U HeyTpuHOTO). [To mpaBunoTo 32 chBHpaHe Ha crHHOBETE
MaCOBATO YHCJI0 HA IAPOTO HE ce npoMeHs. Camo XHIOTe3aTa 3a HEYTPHHOTO MOXKe [ia
06siCHH JIBATA eKCIIePHMEHTAIHHU akTa: 3amazBaHe Ha MacoBOTO YHCyO A 1pu bera-
Pa3NaflaHeTo U 3aKOHA 34 3aIla3BAHETO Ha GHEPrUATa, KOUTO € BanMIeH TIpH BCHYUKH

* 0gfn I'eopzu P, Heanoe, npogiecop eve Dus. Gar. na CY “Cs. Ka. Oxpuéc;cu”

|
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MpUPOAHH NpolecH. XunoTesaTa Ha [Taynu naBa TeopeTUYHO pellieHHe Ha ABaTa fapa-
Jlokca, ako rpy 6eTa-pasnalaHeTo ce OTAEeJIAT ABE YACTULM - eJIEKTPOH U Apyra Heus-
BecTHa yacTULa. OCTaBaJl HesICeH BBIIPOCHT KbJE B APOTO € PAa3NoJIokKeHa TasH Hac-
THa. OTroBOp HA TO3U BBITPOC JaBa TeopuaTa Ha Expuko ®epmu 3a GeTa-pasnanaHe-
TO cJle[l OTKpHUBAHETO Ha HeyTpoHa npe3 1934 r., criopes KogTo eIUH OT HEYTPOHUTE Ha
SJAPOTO C& NPEBPBLLA B IPOTOH KaTO W3IYCKA OIS ABE YACTHLM - eJIEKTPOH ¥ aHTHHeE-
YTPHHO: ) )

: nypte +v. '

Cnopén TeopusTa Ha DepMU B U3XOJHOTO SAPO HEYTPUHOTO HE ChILECTBYBA CAMOC-
TOSITENIHO, & € TIPOMYKT OT OeTa-pasnaiaHeto. Tasu Teopus e 6ua MbPBOTO MOTBBPXK-
JeHue Ha xurnoTezata Ha [Taynu, Ho He e Ouna JocTaTbyHa, 32 4a ce IIPU3HAe OTKPHBa-
HETO Ha HEYTPUHOTO. |

ITepBUTE EKCTIEPHMEHTAIHM OMIMTH 33 OTKPHBAHE Ha HEYTPHUHOTO OMJTH HEYCTISIUHH.
TopHaTa rpaHMIa B CIIEKTHPa Ha eJISKTPOHUTE, U3TyCHATH NPy OeTa-pasnaaHeTo ChB-
najana (B rpaHULETE Ha TOYHOCTTA Ha U3MEPBAHHATA) € OTAENEHATA OT AAPOTO EHep-
rus, KOeTO BOJHM IO W3BOJA, Ye MacaTa Ha HEYTPUHOTO € MpUOJU3HTENHO paBHA Ha
Hyna. ®epmu onpeliens 6eTa-pasnagaHeTo KaTo MPOLIEC Ha NPEeBPhILAHe HA eAHH HyK-
JIOH B ApYT C MopaXKIaHe Ha JBe YacTHLM cbe criH h/2. Tosu npouec e npe,uuasmc.a,ﬂ oT
T. Hap. cnabo B3aumMonelcTBHE U ce OCBIECTBSBA C E/HA OT CIEAHUTE PEAKLMIL:

ny»ptre+yv ‘

pante +v, o . )]
KBJAETO N U P Ca CUMBOJIUTE HA HEYTPOHA ¥ MO3UTPOHA, € - HA SJIEKTPOHA M ¢ - Ha
rio3uTpona . HeyTpuHOTO MoXe fa Gble 1Ba BUIA: HEYTPUHO (V) H V - aHTUHEYTPUHO.
ITo xakBo Ce pasjMuaBa HEYTPHHOTO OT aHTHHEYTpUHOTO? Te ce pasnyuvaBaT 1o Jien-

' TOHHOTO YHCJIO (JIETITOHEH O3HauaBa JIEK), KOeTO 3a HeyTpHHOTO ¢ L = 1, a 32 aHTHHe-

yrpunoTo L = -1. ChluTe JENTOHHU YHC/Ia C& NPHUIICBAT HA EJIEKTPOHA L=1Du Hz}
noszutpona (L = -1). Cnopen 3aKoHa 3a 3al1a3BaHe Ha JISITOHHOTO YHCJIO eﬂHOBp?rM?.H
HO ce PAXJAT eNeKTPOHBT M aHTUHEYTPUHOTO MK MO3UTPOHBT ¥ HEYTpUHOTO. loun e
nonoBeH Ha 3aKOHA 3a 3ana3BaHe Ha 6GapHOHHOTO 4HcJIo (BapUOHEH 0O3HAYaBa TCéK’I:K):
TIpoTonsT e Texbk (B = 1), aHTUIPOTOHBT € CHILO TENbK, HO ¢ OTPULATENICH apn_
oHeH 3apdaj (B = -1), enextpousT ¢ ek (B = 0) u T.H. B BeTe 3anmcanu mo-rope peax_
UMK 0TNSBO ¥ oThsacHo B =1, a L = 0; ocBeH ToBa U 3apalbT OT JBETS CTPAHU & 6J[HA
K%B. ‘ | uTe B A1poTo. Bropa-
ITbpBaTa peakuus Opearoara pasnajaHe Ha eJHH OT HYKJIOH
Ta He MOXe [Ja C€ M3BbPIUBA H3BBH AAPOTO, T KATO NPOTOHBT € no-siex oT HeyTpoHa
¢ 2,5 eJeKTPOHHHI MaCH, TOPAJH KOSTO € YCTOHUHB. Hey'rpo.m,T e HeyCTouq@ C eKcre-
PUMEHTANHO YCTAHOBEHO CPEIHO BPEME Ha KHUBOT 15,5 min., [TOpajii KOeTO IbpBaTa
peaxLs MOXe Jla ce OChILIeCTBABA M H3BBH AAPOTO Ha aTOMA. -
Tlpes 1934 r. Xanc Bete u Pynong Ilaitspiic fokassat, 4e ako CbIIECTBYBA HEYTD
HOTO, TO € NpaKTHYecKy HeyoBuMo. HanpuMmep, 3a na ce PErucTpUpa efiHo HEeyTPHHO,
e HeoOX0 UM Bo,u'eﬂ c1Ten6 ¢ febennna 1000 cBeTIMHHEM FOIMHH. Haii-6nu3KaTa 386312
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¢ Ha pascTosHue 4,3 cB. r. [Topagy HUCKaTa BEPOSTHOCT 34 B3aHMO-
JeHCTBHE Ha HEYTPUHOTO C BEILIECTBOTO, OFPOMHUAT IOTOK OT HEYTPUHO, H3JI'bUBAH OT
CrnpHueTo, npemuHasa Ge3rnpensaTcTBeHO Npe3 3eMATa. BeposTHoCTTa 32 B3auMofetic-
TBUE HA HEYTPUHOTO C APYrH €JleMEHTAapHU YaCTHIM ce 0KazBa MHoro MaJjika. Heytpu-
Ho ¢ eHeprus oT 3 go 10 MeV tpabsano ma npemuHe pascrosuue 1000 cb. r. BB Belliec-
TBO C IUIbTHOCTTA Ha BOJATA, 3a Ja Ce OCBILECTBH €IHO B3auMoaeicTBue. Peructpa-
L(MATa Ha TaKoBa ¢HOMTHE € MHOTO TPYAHA. 32 OTKPUBAHETO HA HEYTPUHOTO Hali-BasKHU
ca peakLHHTe: s ‘
V+pas nte
‘ v+tnspte S @)
KOMTO ¢a Mpejcka3aHd TEOPETHIHO U €a M3BECTHH KaTo 06paTHo Gera-pasnamaHe.
Ibpsata oT mocneqHuTe ABe Peakiuy € LoKasaHa eKCTepUMEHTAIHO OT PaifHe u
Koyen npes 1956 r. AHTUHEYTPHHOTO OT PEakTOp Ha MPOTOHU € PEarupaso ¢ BOAEH
pasTBOp OT CdCl,. PervicTpupan ca M IBaTa MPOLYKTA OT MEPBATA PeakLUs - TO3HT-
POHa U HeyTpoHa. [I03UTPOHBT MOUTH MHMIHOBEHO € aHHXMJIMpPAN C eleKTPOHHTE Ha
pasTBOpa, KaToO € [aBajl IkpBAaTa CUMHTHIIALUSA, KOSTO C& PETMCTPUPA OT JIETEKTOp.
HeyTpon®T ce e pasceiiBan ot H, kato ce e 3a6aBan B Ipoabiikense Ha 5 - 10 us, cien
KoeTo ce e 3axBamiaj oT saporo Ha Cd. Bp3abynenoto siuypo Ha Cd M3Ib4Ba -KBaHT ©
eHeprus 3 - 10 MeV, koitTo ce perucTpupa kaTo BTOpa CUMHTUIALNS OT JeTeKTopa.

2, C'/bHYEBO HEYTPHUHO

TemnepaTypaTa B ueHTpanHaTa oba1acT Ha efHa 3Be3Ja ce Ol'IpC,L(eJ'IH C ypaBHEHU-
eTO:
Tec = ‘14.106 M/R, :
kbAeTo M u R ca ¢bOTBeTHO MacaTa W pajJuychT Ha 3BE3JaTA B CIIbHYEBH e IMHUIIH.
[Tpu TemmepaTypa B UenTbpa Ha CnbHiero 14.106 K B equa obnacT oT okoJo 1/3 ot
pajguyca Ha CJ'I’I:HL(ETO NpOTHYA P-P UHKBJ
,ptpasD+et+ v 3)
HeyrpuxoTto e eneMenTapHa yacTHua Ge3 eleKTpHUeH 3apsif ¥ Maca okojo 10° oT
MACaTa Ha eNekTpoHa Wid m =107 m . Broparta 4acT oT p-p upkbiaa:
v - 2D+p-)‘He+ph “4)
KpaiiHaTa peaAKIHS e: :
*He + *He » “He + p + p. (5)
OmeneHOTo npu pealcuumc (3) - (5) HeyTpuHO ce HapH4Ya p-p HeyTpI/IHO BuamonxHa
€ M Ipyra BEPHra Ha p-p UHKbJI:
*He + “He » 'Be + ph,
Be + e » Li+ v.
OT,Z[CJICHOTO TPy Tasy peakLus HEYTPUHO Ce Hapuya Oepuiueso. Hpn peaxuusTa
‘ Bs®Be+e+ v (6)
Ce OTHeNs T, Hap GOPHO HEYTPHHO, Bepana OT peakuny (3) - (5) maBa eHeprus, KOATO
ocnr‘ypﬂBa okoyo 83% oT cibHYeBaTa CBETHMOCT, a (6) - (7) okomo 15% wim obmio
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98%. OcTaHaAMTe ABa POLIEHTA CE OCUTYPSABAT OT BbIyiepofo-asoTHMsA ke (CNO):
RC+psBN+et+y
BN BC+et+v
BC+pa"N+y
UN+psBO+y g ™
BO 3 PN+et +v
BN + p » 2C + “He.
3a CNO- L[Hl(’bﬂa 12C e T. Hap. AOPEH KaTalIu3aTop, 3al0TO C€ Bb3CTAHOBABA MPU I10C-
JIelHaTa peakyus.

TaMa-KBaHTUTE OT TEPMOAIPEHATA PeaklLys ce pa3lIpoCTPaHABaT OT SAPOTO KBM
doTtochepaTa (Habnogaemus cioif oT CIrbHIETO) 9pe3 TbYUcTa AUQy3ns, icaTo BCEKH
()OTOH ce MOMTbILA U NPEH3IbYBa OT HoHuTe BbTpe B CIIbHLIETO HIIK Pa3celBa OT CBO-
GomHUTE eJIeKTpoHN. MoaensT 3a BpTpellHus cTpoek Ha CIBbHIETO ce 6a3upa Ha TpH
OCHOBHM (PM3UUYHH 3aKOHA: XMAPOCTATHYHO paBHOBECHE, TEPMOAMHAMMYHO PaBHOBE-
CHE U 3aKOHA 32 MIPEHOC Ha eHeprusATa. [IpeHOCHT Ha eHEePrysTa OT AAPOTO KbM (HoTo-
chepaTta Moxke sa G'bJIe IBUHOT UM KOHBeKTHBeH. OT Te3n OCHOBHM 3aKOHH cjielBa, ¥e
TemrepaTtypaTa B aapoto Ha CirbHueTo e T = 15.10°K, HasiaraneTo e P =34. 10" atm
U mrsTHOCTTa e p =150 000 kg/m?. Ipu Tesu (u3UYECKY YCIIOBUA Hall- Bepomﬂa e Tep-
MOSPEHaTA PEakUMs HapeyeHa p-p HHKBI. [JoTOKBT OT HEYTPHUHO C& OTIPEIENIS C ypaB-
HEHHETO:

N =2L,/Ae,
KBAETO A € eHeprooTAe/IIHETO npn ¢IHOKPATHO MPOTHYAHE HA P-P LIMKBJI, T.¢. 32 06-

,pa3yBaHeTo Ha eHO XeJIMEBO SIAPO OT YeTHUPU MPOTOHA. ,D;O JeMaATa JOCTHUra IMMOTOK

F =N /dna?= 10" m?fs,
KbJETO 4 —1Ua e achOHomnqecxaTa eJJUHHIA 32 ThJIKUHA. Hopa;m cj1aboTo-cH B3a-
}IMO,U,CHCTBMC ¢ BELECTBOTO HEYTPHHOTO MpeMUHapa pe3 3emsATa 6e3 NOUTH HHKAKBO
B3auMoselcTpue. C Majika BEPOSTHOCT HEYTPHHOTO B3aMMOJEHCTBA C BEILIECTBOTO,
KATO c& OCBILECTBABA egHa OT peakuuuTe (1).
3BesauTe ¢ Maca fO-TojiiMa oT Tazk Ha CITBHLETO UMAT Temnepatypu T, = 16.10°K,
npu xosTo npotuya CNO-uuks. EHepruuTe Ha HEYTPMHOTO, MIONTYYEHO OT PasTHYHN-

- Te BEPUTHA Ha TepMosgapeHaTa peakuys, CHIIHO ce pasznuyaBaT efHa OT Apyra. Hanpw

Mep, p-p HEyTPMHOTO MMa MakcuManHa exeprus 0,42 MeV, nokato GepUIMEBOTO -
0,86 MeV. BOpHOTO HEYTPHMHO MMa IUMPOK CHeKTHp OT eHepruw: 0 - 14 MeV. Amepu-
xaHckuaAT usuk PakiMons [leiBuc nocTposBa NbPBHS NETEKTOP 3a PETUCTPHpaHe Ha
crbHueBKTe HeyTprHa. Tolf ce cunTa 33 OCHOBATEN Ha HEYTPMHHATA aCTPOQU3HKA. 3a-
TIOYBA ITbPBUTE OMMTH 33 PETHCTPALUS HA HEYTPHHOTO B Haumonanunara rabopaTtopus
Bpykxeitpri B 6Gnusoct go Hio Wopk npes 1948 r. HerousiT geTekTop € NpeacTasis-
BaJ Bapes ¢ BMecTUMocT 250 I, HanbJiHeH ¢ BBITIEPOJACH TETPAXIIOpH], CCl, (mepwieH
npenapat). Ha pbuHa KoJiiuKa TOH OTHACS CBOS ITOABUKEH NETEKTOp Ha em{a nuBazna,
KOSITO ce HaMupa Ha okojio 500 m ot gapenus peakrop. Cres kaTo pelasa, 4e J0¢Ta-
THYHO KONUUECTBO HEYTPUHO OT SAPEHUS PEAKTOP ¢ OONBUMIIO TEHHOCTTA, TOM st OTHA~
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Cd B CcrielaJIHa 6apalca, oGopynBaHa KaTO XMMHUYECCKa J'Ia60p21TOpHH, 3a da YCTAaHOBH

AAJIM B TEYHOCTTA He C€ & MOIBUJI OYaKBAHUS XUMMUEH €JIEMEHT aAProH BCNICACTBYE Ha -

obibusaneTo Ha CCl, ¢ HEYTPHHO, KOETO Ce IPEANONarajo, 4e ce OTAE/S B FoMIMO
KOJTM4eCcTBO OT HAMUPAIIKS Ce B ChCEACTBO sAPeH peakTop. [leiiBric npexnosara npo-
TUYAHETO Ha ClIe[iHaTa AAPEHA PEaKLHs B HEMOBUA CaMOJSIIEH JETEKTOpP. ‘

‘ ICL+ v 3 YAr + ¢, (8)
KbAeTO *Ar e 30TON HA aproHA W MOJXe Ja Ce OT/EJH OT BhIVIEPOIHIS TETPaXIOPHL
upe3 XUMHYeH aHaiu3. Tosu excriepuMeHT Gesiexu HAYalloTO Ha CepHs OT HeyCIIeLIHN
ONUTH 32 OTKPHBAHE Ha HEYTPUHOTO KAaTO eJleMEHTapHa YaCTHIIA U € M3BECTEH B HayKa-

Ta KaTo XJIOp-aproHeH MeToll. PervicTpupaHne Ha HeYyTPHHOTO ce OKa3Ba £4HA OT Hall-
TPYAHHTE eKCNePHMEHTAIHH 3aauu BbB Qu3HKaTa. : ‘

Bropusit cu onut 3a peructpanmsata Ha HeyTpunoTo [efiBic nposexaa npes 1954 r.,

KaTO yBeJHuaBa o6eMa Ha TeyHocTTa Ha 450 | W 51 mocTaBg Ha ObaSourHa 6 m nog
3eMsTa, 32 Ja eKPaHHPa MIOOHHMTE OT KocMuueckus (oH. Criell ToBa yBeIMuaBa IIb16o-
unHata Ha 20 m., Ho He OTKPMBA HUTO elMH aTOM aproH. [Ipes 1956 r. NOBTaps OIUTAa ©
ABa pesepsoapa ¢ 1o 2270 1, Ho pe3ynTaTHT OTHOBO € HyJeB. [Ipes chiaTa roquua @,
Peitric n K. Koyen excriepuMeHTasHO perucTpHpat aHTHHEYTPHHOTO MPH 06pPaTHOTO
GeTa-pasnajiaHe, U3pa3eHH ¢ TbPBATa PEAKIMA OT (2). Te nsndnasaT JApyTa eKxcliepH-
MEHTaJIHa Ues - B3aUMOIeiCTBHETO Ha aHTHHEYTPHHOTO C IPOTOHA OT BOAEH pasTBoOp
Ha KaIMHeB XJIODHJ, TPH KOETO NPOTHYa peakuusTa (2). ClieiBa aHUXHIALMS:
: e +e* s ph+ph,

TIpu KOSITO Ce M3JIbuBaT JBa PoTOHa B 06paTHa Mocoka. POTOHUTE ce PErHCTPHPAT OT
6posty Ha rama-(oToru. TO3M ONUT & IPU3HAT KATO OTKPHTHE Ha TEOPETHUIHO MpeacKa-
3aHOTO HEYTPUHO. '

ITpes 1995 r. Ha epuHus oT oTkpuBaTenute Opeaepux Peline e npucbieHa Hobeno-
BaTa Harpaja 3a Qusuka, koaTo Tol pasgens ¢ Maprtus ITepa 3a OTKPHUTHETO Ha Tay-
JIeNTOHA. :

EHTycuasupan oT OTKPHUTHETO Ha cBOMTe Kojieru [leiibuc npeHacst pesepBoap oT
4540 1 818 BapoBUKOBa MiHa Ha 700 m KbIGOUHH, 32 12 eKpaHMPa MIOOHUTE C BUCOKH
CHEPrHM OT KOCMHYHHTE JTBYH, HO ¥ TO3HU ITHT OMUTBHT € HeycneleH. Enpa npes 1958 r.
Ce IMOABABAT TEOPETHYHM Pa3paboTKH, KOUTO 1aBAT 0GSICHEHNeE Ha HYJIEBITE Pe3y/ITaTH
OT ekcriepuMeHTUTe Ha JleliBuc. ClibHYEBAaTA CBETHMOCT TOYTH H3LSJIO Ce noJTyuaBa
oT (hoToHUTe, 06pasyBaHH B P-p LMKLJI, IPH KOUTO ce oTHensT 98% or ob1us MoToK
C'bHYEBO HeyTpHHoO. TTopan HICKaTa M eHEprHs TOBA HEYTPHHO HE MOXe Jla Ce pe-

. THCTPHPA YPE3 XITOP-aproHHKs METOJ, JOKATO 6OPHOTO, 6EPHIIHEBOTO H CNO-HeyTpH-
HOTO MMAT NOCTATHYHA €HEPrHsl, 33 [Ia Ce PerHCTPUPAT OT XJIOp-aproHHus Meton. Ka-
TO MMa Mpe MBI TO3M TEOPETHYEH pe3ynTat, elisuc nocrass HoB oruT. Toit yBennya-
Ba 06ema Ha TeuHocTTa 100 eTH. Pesepsoap ¢ obem 454 000 I, wbJieH ¢ mepxinopeTu-
Jen C,Cl, e nocTaBeH B 3naTHa MHHA Ha ABAGOUMHA 1,5 krﬁ, KOETO OCUTYpABa IOUTH
IBIHO EKPAHHPAHE HA BUCOKOSHEPTETHYHHTE MIOOHH OT KOCMHYHHTe Jbun. Ha Tasu
JAbI60UNHA MOXKe [ IPOHKMKHE EIHH MEOOH 34 3 CEIMHMITA. Envn ot Haili-no6pure Te-
OpPEeTHLIM Mo siApeHa (puanka NpecMsATa, 9e B IETeKTOpa Ha ,Heifmrfxc oT 2 10 6 xyopuu
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aTOMa JHEBHO I11e Ce MPEeBPHILAT B aproH Npu gapeHaTa peakuus (8) BeseCTBHE [TOTO-
Ka cJIbHYeBO HeyTpuHO. B mpomxbinkenue Ha 30 rogunu J{efBrC perucTpypa CpeiHo no =
eJ1H aTOM Ha aproHa 3a 3 AHH, K0eTo € 3 I'bTH Mo-MaJlKo OT TEOPETHYHO NpecMeTHa~
Tusi IoToK. Tasu rojiaMa pasiiuka MexIy TEOPHATA M eXCIIepUMEHTa JOBE e 10 NocTa-
BSIHETO Ha HOBH eKCIIEPUMEHTH 3a PErHCTPUpPaHe Ha CITbHYEBOTO HeYTPUHO. T'bH KaTo
XJ10p-apPTOHHUAT METO/ He AeTEKTHpa HEYTPHHOTO ¢ HUCKA €HEPTHs OT P-p KDL, Bsi-
Xa Cb3IAJEHH HOBM FaJTMeBU NETEKTOPH 3a HEYTPHHO ¢ HUCKa eHeprusi. TakiBa ca exc-
nepHMGHTme GALEX (Mrtanus) u SAGE (Pycus), mpy KOUTO c€ U3NOJI3BAT OTPOMHHU
pe3epBoapH ot rajnuit - 30 Tona B Utanus u 60 Tona B Pycus. Te3u ekcriepUMEHTH ce
OCHOBABAT Ha peaKLyATa: ’ ,
' "Ga+tv s "Ge+e. )
Pe3y/iTaThT OT TE3U OMUTH NOTBBPXKAABAT peaynTaTa Ha HeiiBuc. PerucTprpaHuAr mo-
ToK & okono 50% oT TeopeTHYHO ouakBaHMA. [I0TOKBET OT CNBLHYECBO HEYTPHUHO € IO~
Ma'bK OT TEOPETHIHO NMpecMeTHaThs. ViMa [Be Bb3MOXHE OOGSCHEHHS HA TO3U He-
OYAKBAH PE3yNTAT:

1) He nosHaBame HAITbJIHO CBOICTBATA HA HEYTPHHOTO KAaTO JIEeMEHTAPHA 1aCTHIIA
WU . ,

2) TeopeTHIHUSAT MOZEJI He € aleKBATEH.

CobBpeMeHHaTa (M3KKa MO3HABA TPH BMAA HEYTPHHO: eJIEKTPOHHO V , MIOOHHO V H
Tay HeyTPHHO V_. Hakon QU3MIA-TeOPETULIM CMSATAT, 4& HEYTPHHOTO UMa Maca m,, # 0.
Bb3MOXHO & HEYTPUHOTO 2 OCLIMIIKPA, T.e. la ¢ IPEeBPbIIA OT eAUH BUJ B APYT, AOKa-
TO W3MHHABa Pa3cTOSHUETO OT CIBHLETO A0 3eMsTa 3a 0KoJ10 8 MuHYTH. [TocteAHHAT
BHJ HE MOJKe Jia ¢e OTKpHe. ‘ .

BropaTa pp3MoxHocT € CirbHLEeTo fia € ¢ okono 10% no-cTyfeHo oT TeOPeTHIHO
npecMeTHaToTO. OT TOBa MPEANOJI0KSHUS CIIEBa, e TeMIIEpaTypaTa W paguychT Ha
CI'bHIETO ca MO-HHCKHU 0T HabJIIOHaBaHUTE, KOETO € HEMPUEMIIMBO aKO c& HMAT Npef-
BUI HabTrogaTenHUTe JaHHu. EqHa qpyra xuroTtesa €, e BeeneHaTa ¢hABPIKA MHOTO
MacUBHHM ciabo BiaumodeiicTBally YACTULM, KOHTO MMAT Maca KaTo HEYTPOHA WK
TIPOTOHA, HO ITOI06HO Ha HEYTPUHOTO CJlabo B3aMMONeHCTBAT ¢ BelllecTBOTO. Tesu dac-
THIM ca FPaBUTAIUOHHO CBbP3aHH ¢bC CI'BHIETO M Ca ABIOOKO B HETOBOTO SLAPO. Te
[PEHACST KOCTATHYHO SHEPrHs, 34 12 [OHIKAT TeMIIepaTypaTa B LieHTbpa Ha CirbHIe-
To ¢ okoJio 10%. ChiuaTa xuroTesa gonycka 90% oT MaTepusTa BbB BeelleHaTa Jla ¢ B
TakaBa (OpMa, KOETO € U3BECTHO KaTO ThMHA MaTepus BbB BeesnenaTa. ‘

3. CBPLXHOBATA 3BE3JA SN 1987A _ : §

Tasu 3Be3a n3byxna Ha 23.02.1987 r.  lonemus MaresiaHos Obnak, KOXTO e rajak-
THXa-CITbTHUK Ha Mneunust meT. CBpbXHOBaTa 30yXHa B OTPOMHA EMHCHOHHA MBIJIH-
BMHa, U3BecTHa kaTo TapaHTyna, mopalu nogoGHaTa Ha nask Gopma WK H3BECTHA
onle xaTo 30 Doradus. B MaKCHMYMBT Ha CBOATA CBETMMOCT T € Ousia TOJIKOBA SIPKa,
ve ce e HaBIOHaBaNa ¢ npocTo oko. Tasu cBpbXHOBa Oe HeOOUKHOBEHA 33 ACTPOHOMHU-

: . .
~re. [IspeaTta ocoSeHocT Ge, Ye B MakcHMyMa TS UMa cBeTUMocCT 10% oT cpeniHaTa 3a




CBPBXHOBHUTE 3Be3au. Bropo, IlpapoautensaT Ha cBpbxHOBaTa 6€ CUH CBPBXTUTAHT, 10-
KaTO Ha JIpYyruTe CBPBLXHOBH OOMKHOBEHO € UepBeH CBPBXIUIaHT. MacUBHUTE 3BE3H ©
Maca M = 20M , onucBaT Ha guarpaMata Ha XepLILTIPYHI-PbCes eBONIOLHOHEH TpeK,
Taka ue npeau U36yXBaHeTO KaTO CBPHXHOBA 3BE3JATA C€ NMPEBPBILA B CHH CBPBXIH-
raHT, KoiTo uMa paauyc R = 10R , u Temneparypa T = 3000 K. SlapoTo Ha cBpBXHO-
BaTa ce cbeTou oT He, C 1 He3HAUUTENHO KOJIHYECTBO OT APYTH eJIEMEHTH C O-BUCOKA
aToMHa Maca. MacaTa Ha anpoto e M = 6M_ . HemocpeAcTBEHO Npely B3pUBA Ha
CBPBXHOBATA AAPOTO C€ € ChCTOANO OT XKeJisizo ¢ Maca M =1,5M , u Temnepartypa
T, = 10° K. Bep Fe s1po He mMoraT ja npoTwuaT TepMOSAPEHH PEaKLMH, KOUTO Aa
TMOABPHKAT XHAPOCTATHYHOTO PAaBHOBECHE Ha 3Be3/laTa. FMa nBa Bb3MOXHM Qusuyec-
KH MEXaHM3Ma, KOUTO MOTaT Jia NoJIbPXKAT paBHOBEeCHETO B eHo Fe sapo:

1) Axo macaTa Ha sapoTO M, e no-masika ot 1,4M , HajlAraHeTo Ha U3POJEHHS eleK-
TPOHEH ras crnupa Kojarca. Obpasypa ce 6s1o Ky nxke. :

2) Tt xaTo MacaTa Ha SAPOTO HA CBP'EXHOBATA & M, = 1,5M, npu koJarnca sapoTo
C€ MpeBpBILla B PENATUBYUCTKY U3POJEH ra3. CKOpPOCTTa Ha eJIEKTPOHUTE v, = c. EnexT-
POHUTE NPEOJOIISBAT ANPEHUS GapHep Ha AAPOTO, MPH KOETO POTHYAT PeakLiuTe:

’ : pteas nhv,

Konarncupamoro sapo ce npeBpblia B HEYTPOHEH a3 ¢ BHCOKA IUTBTHOCT. PascTo-
AHUETO MEXTY HeyTpoHuTe € 107" m. TTosBsBAT Ce supeHUTE CHITH Ha NPUBIMYAHE U
oT6IbCKBaHe MeXJy HeyTPOHHTE. SIApeHNTe cuiM Ha OTGNBbCKBAHE MOTAT Aa TIpoTH-
BOCTOAT Ha rpasutalusaTa. [lTossssa ce HoBa ycToiiuKBA 3Besna, HapeUYeHa HeYTPOHHA
3Be3/|a, KOETO 03HAUABA, de Ha MACTOTO Ha cepbxHoBaTa 1987A Tpsbea ma e ocranana
HEYTPOHHa 3Be3/la, HO TaKaBa He € OTKPHTA. ‘ .

ITo-ronAMaTa 4acT OT eHepruATa Ha CBPHXHOBATA CE OTHACS OT HEYTPHUHOTO, KOETO
ce o6pasya B u3oGunue npu kontanca Ha Fe snpo npea mepeute 10 s. [ThiHaTa eHepru4,

~ OTHECeHa OT HEYTPHHOTO 110 BpeMe Ha KoJanca, e E = 10% 'W. Tasu orpomua SHeprus
e caMo 10 MbTH Ho-MaJTka OT ONITHYECKOTO H3ThYBAHE HA BCHUKH 3BE3H BbB BoelieHa-
Ta, a T4 € U3TbYeHa 3a cekyHIn. Heyrpunnure netextopu B CAUL u Snonus oTkpusat
HEYTPUHEH B3PUB TPH 4aca NPe/iu BU3YaJIHUI B3PUB Ha CBPbXHOBaTa. CBPBXHOBATA Ce
oka3sa oT Tuna SN II. AcTpoHoMHUTE KITaCHDULMPAT CBPBXHOBUTE B [Ba THIIA B 33BU-
CHMOCT OT TexuuTe crektpy: SN II umar ApKK JIMHUM Ha Bojopoza, a SN I mamat
CHEKTPAJIHK JIHHUA Ha Bojopona. Cepbxuosute SN II ce nonyuasaT oT B3pHB Ha Ma-
CHBHM 3BE3[14, KONTO UMaT W306e oT H B aTMochepaTa cu npenn Bapusa, 10kaTo
SN I npexy B3puBa ca 3arybuiu Gorature Ha H pvHIEM cnoese. IocnenHUAT THIT ce
Jenut Ha gBa noaruna: SN Ia, SN Ib.

ITepsuar noptun SN Ia e B3puB OT 3Be3/1a, KOSTO & IPeMMHANA CTa s Ha YepPBeHUA
CBPBXIUMAHT M Ce € NPEeBBPHAIA B 6110 JKYIDKe, KOeTo ce ¢beTou oT C i O U e KoMIIo-
HeHTa Ha TIoJlypasje/ieHa JBOHHA cucTeMa. JIpyraTa KOMIIOHEHTa € YepBEH CBPBXIUTAHT,
KOMUTO € MPEITBJIHIII FPAHMYHATA TOBbPXHMHA Ha Pour, OT YepBEHHA CBPBXTUTAHT I1PO-
THYA Ta3, KOWTO ce HaTpymBa BhpXy GsioTo mikymke. KoraTo ofmara Maca Ha 610To
Axymxe crae M = 1,4M_sanousa TépMosApeHaTa peakius Ha ropere Ha C. C Hapac-
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TBAaHETO Ha TeMIIEPAaTypaTa HajlaraHeTo He pacTe, 3aIL0TO ra3bT e M3poaeH. KoraTo rem-
TepaTypaTa NpeMUHe onpe/ieJieHa MPaHULA, rasbT B GAI0TO JHKYKe npecTasa a Oble
U3POJIEH, TIOPAM KOETO HAJIAraHeTo HapacTBa M 3Be3faTa u3byxpa Karto CBPBXHOBA, KO-
910 B ¢cBos ciiekThp Hsima H u He. Axo TepMosiipenaTa peakius Ha C ce pasnpocTpaHi-
Ba B GAJI0TO [UKKy/IXKe NI0-6bP30 OT CKOPOCTTA Ha 3BYKa, I10JIy4aBa C& TOIIMHHA CKCITO3HA.
Axo TepMosiipeHaTa peakuya Ha C ce pa3snpocTpaHssa B GsUIOTO JUKYIKe N0-6aBHO OT
CKOpOCTTA Ha 3BYKa, [0JTyyaBa ce TepMosiapena excnnosud. [1o Bpeme Ha B3pUBa ce 06-
pasysa Ni, koifTo upes paJlMoaKkTUBHO pasnafaHe npeMuHasa B-Co, KOHTO OT CBOA CTPa-
Ha ce npespbila B crabuneH usorton Ha Fe. ITo BpemeTo Ha B3pWBa CBETUMOCTTA Ha
CBP'bXHOBATA C€ MOMAbPIKA OT GeTa-PasNajaHeTo Ha TEXKM eJleMeHTH. To3H pollec MoA-
I'bp7Ka CPABHUTEJHO IbITO BpeMe NOCTOSHHA CBETUMOCT OKOJIO MAKCHMYyMa Ha CBPBX-
nosata. [Tpy GeTa-pasnajaHeTo B H3XBbPIIEHATa OGBUBHA Ha 3BE3[aTa ce 00pa3yBaT XH-
MHYHH eJIeMeHTH C aTOMHA Maca I10-BHCOKa OT MacaTa Ha Fe. ‘

BropusaT noarun SN Ib e u3byxpaHe oT 3Be311a, KOATO € IPEMUHAJIA TTPE3 CTaNsd Ha
WR 3Bezma unu e 6uUia B TACHA OBoiHa cucTema. M B aBaTa ciiydas 3Be3fiaTa MpU
CBOSITA €BOJTIOLSA I'yGH BBHIUHUTE cH coebe. [lopau ToBa cBpbXHOBaTa SN Ib HsiMa
B cBos criekThp H, a e GoraTa Ha He. }

Capbxrosure SN I excriioaupat nopaau komamnc Ha Fe sapo. Thi kaTo s1poTo e
TIPO3PAUHO 32 HEYTPMHOTO, TIPH B3PUBA Ha CBPBXHOBA 3BE3/Ia CE HATBYBA OTPOMEH TIOTOK
OT HeYTPUHO. 32 PerHCTPHPAHETO HA TOBA HEYTPUHO C€ CTPOAT CIIELMasIHN NE€TCKTOPH.
Te ce 0OCHOBABAT Ha B3aUMOJEHCTBUETO Ha HEYTPHHOTO C BOZATA, KOATO € 6oraTauHa H,a
CJIeOBATENIHO U Ha MPOTOHHU. B pefiknTe cilyuau, KOraTo HEyTPUHOTO B3aMOAGHCTBA C
BEILIECTBOTO, MPoTHYa peakuusTa (2). ITosyuasa ce oTKaTeH eNEKTPOH MM [TO3HTPOH.
AXO CKOPOCTTa Ha Te3U YaCTUIM & [0-ToNIiMa OT CKOPOCTTA Ha CBETJIMHATA 32 ChOTBET-
HaTa cpefa, HaOJiofaBa ce kKbca CBETJIMHHA TPAGKTOPU, T Hap. CBETJIMHHO n36yxBch,
W3BeCTHO BBB (usnkaTa Kato ehekT Ha Yeperkos. Ha 23 despyapu 1987 r. Ha HeyTpHH-
Hus feTekTop B SInoHus ca HabGniogasanu 12 cienu oT Yepenxobus edext, a B CAIIL - 8
cited. AKO HEyTPHHOTO ¥MA HyJIeBa Maca, HETOBaTa CKOPOCT € paBHA Ha Tas Ha CBET-
nMHATA (v = c). B TakbB cityyaif BCMUKH HeyTPUHA LLe IIPUCTUTHAT A0 JSTEKTOPA CAHOB-
peMenHo. HeyTpuHaTa ¢ pas/idHy eHePriy ¥ MacH e JOCTUTHAT A0 NeTEKTOPA B HAKA-
KB MHTEpBaj OT BpeMe. VIHTEpBAILT OT BPeMe, B KOWTO ca NPHCTHTHAJIM PErHCTPHpa-
HuTe HeyTpuHa oT SN 1987A, mpearoara Maca Ha HEYTPUHOTO Msexmy 0u 16 eV, xoqaro
¢'bOTBETCTBA Ha FOpHa MPaHuLa Ha MacaTa Ha HeYyTpUHOTO M | 10~ m_. OcBeH HEYTPHUHO-

" To, MH(OPMALIHA 32 KOJIATICA Ha CBPHXHOBHTE 383/ MOTaT 14 OBJIAT rPABUTALIOHHUTE

BBJIHY, KOMTO Ca NO-TPYAHY 32 AETEKTUPAHE OT HEYTPUHOTO.

4. PEJIVMKTOBO HEYTPHUHO
CJ’IG,H,‘I_‘OJIGMI/IH B3pHB B paHHaTa BoesieHa ca NpOTHYANIH PEAKIMUTE HA aHUXKIALHUA
M paxaaHe Ha HEyTPOHH W MPOTOHH. Eneprusrta Ha ejleMeHTapHUTE YaCTHLH, KOUTO

AHUXHJIMPAT, Ce aBa ¢ M3BeCTHaTa opmyia Ha Ajruaity B = mc? Tasu eneprus

cpoTBeTcTBa Ha Temnepatypa E = kT, TemnepaTypara Ha paHHAaTa Bceenena, pu Ko-

o B
" 4TO TIPOTHYAT MPOLIECH Ha paskJiaHe W aHUXMIIALHA Ha HEYTPOHUTE & T =1,093.10" K:
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n+71 s ph+ph

ph+phasn+id o (10)
C pasuipssaneTo Ha BeeneHata Temnepatypata Hamansea. ITpu T < 1,093.10" K He
NpOTHYA BTOPATa 4acT OT PeakLUsTa, I0pai1 KOETO HEyTPOHUTE NoBeYe He ce 0bpasy-
BaT. HeyTpoHbT e HecTabuNHa YacTULa, IOpaiy KOETO MpoTHYa GeTa-pasiafaHe:

' nsp+e+ 7.
Bpemeto 3a monypasnagawne e 15,5 min, MoOpajiu KOeTo Te3H HEYTPOHH OT paHHaTa Bee-
JIeHa, HApEYeHU PEJIMKTOBH, HE Ca Ce 3alla3uilM, HO ca HAI'BJIHUIX BeeyleHaTa ¢ peuk-
TOBO AHTHHEYTPMHO. MaJjiko no-kbeHO TemrepaTypaTta Ha BeenenaTta e cnaguana no
T = 1,088.10" K, ipu K0sITO 3a1104BAT Aa IPOTHYAT peakuuuTe Ha 0O pasyBaye ¥ aHHXU-
JlaMs Ha IPOTOHMTE:
' p + P s ph+ph u

ph+phs p+p. ‘ (1)
Ipu BB3pact Ha BeeneHata t = 2 s 6posT Ha IPOTOHUTE H HEYTPOHUTE & NPUGITI3HTEIHO
DaBeH Ha NPR‘:NH. B 1031 MoMeHT BeenienaTa cTaBa npospauna 3a HEyTPHHOTO U AHTHHe-
yTpyHoTO. ITo-HaTaThk Np > N, . Benipexu 4e oT T031 MOMEHT HATATBK HEYTPOHHTE Hama-
f14BaT Nopaju GeTa-pasnafaHero, Beenenata He Moske ma ocTane Ges HEYTPOHH, 3a1I0TO
3arouBAT TEPMOANPEHN PEaKLMHK Ha CJIMBAHE MEXIY MPOTOHUTE M HEYTPOHHTE B JEyTepH-
©BU 5ipa ¥ 0GPATHOTO pasnaiaHe Ha JCYTEPHEBHTE AAPA HA IPOTOHM U HEYTPOHU.

ptneD+et + v,

HeyTepuennTe siipa ce paspymaBaT oT BUCOKOGHEPIETHYHUTE rama-otonn. Topa sis-

JICHNC & U3BECTHO KaTO IeyTepHeBa Tala, KOETO NpeyH 3a obpasyBaHeTo Ha He sapa.
Korato Bb3pacTTa Ha paHHaTa Beenena t =3 min, eHeprUsATa Ha OTOHUTE HAMAJISBA U
AeyTepUeBUTE Apa Beue He ce paspymaBaT oT GOTOHKTE. 3arouBa P-p UUKBI. B Tosu
MOMEHT, Nopalu 6eTa-pasnaJaHeTo Ha HEYTPOHHTE, CAMO YacT OT THX MOTAT Ja yuac-
TBAaT B P-P LIMKBJL. BPosAT Ha NPOTOHUTE € MHOTO Mo-roJisam: NP = 6N_. Ilpu npotuuane-
TO Ha IbpBaTa CTBIIKA OT peakuusTa (3), BB (oHa Ha BeeneHaTa KbM AHTUHEYTPUHO-
TO 0T GeTa-pasnaaHeTo Ha HEyTPOHUTE ce fo6ass olile neyrpuno. Tazu TepMosIpeHa
peaxuma npogbikasa oT 2 s 10 3 min. [Topaju Tosa, ue Beenenata cTapa [po3payHa sa
HEYTPHHOTO B IIBPBUTE 2 § OT PA3LIMPSBAHETO, T.6. MHOTO [IO-PaHO, OTKOJIKOTO 3a to-
TOHUTE, 32 KOUTO t =10°r., HOHBT OT HeyTpUHO U AHTMHEYTPHHO BCNIEACTBHE PA3LLIM-
penneTo Ha BeesieHaTa € 1o-CTygeH, 0TKONKOTO (hoHbT Ha (poToHuTe, KOUTO CE 0Gpany-
BaT MPH p-p WMKBJT IO 3 min M BCJIeICTBUE paslIpIBAHETO TEeMIIEPATYpaTa € CralHa-
Ja Ha 2,7 K. KoHueHTpaLmaTa Ha HEYTPUHOTO, KOETO ce & obpasyBayo no 25 e 5,5.10%
m*. Kato ce nma npensus, ue Gpost Ha TNIPOTOHUTE € IIECT II'bTH M0-TOJISM OT TO3M Ha
HEYTPOHUTE, Np = 6N _, oxasBa ce, ue 0T 2 s 50 3 min oT 12 NPOTOHA M JIBa HEYTPOHA Ce
obpasysat eano He sapo u 10 TIPOTOHA, T.e. CMIA3BA C& ChOTHOMICHHETO 6:1. Cnen 3 min
TEPMOSANPEHUTE PeakLMK CIMPAT, 3alI0TO TeMIIepaTypaTa cTapa TBbPJie HUCKA 32 ITPO-
THYAHETO Ha TePMOANPEHN PEakUMK Ha ciHTe3 Ha He., Jlo TO3H MOMEHT ¢'bOTHOMICHY-

- eTo Ha He simpa u nportonute e 1:10. Pannata BeeneHa ce okazsa bjIHa ¢ QoToHH,

HEYTPUHO M aHTUHEYTPHHO, KOMTO OCTAaBAT KaTo (IOH Ha ChBpeMEeHHATa Bcenena, T.
HAap. peJIuKTOB (oH. | i
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Y1 HA 100 T'OJXHY EJEKTPOHBT E
HEYMOPUM

Hukona banabawos *

“Ha8APHO eACKMPONBI We 302Y0U C80CMO NPUSUALZUPOBANO NOAOACEHUE U 1YE
Ccmane npocmo eOuH OM UAEHOBENe KA ACNMONHOMO CeMelicmeo” - maKka 3a8apuiea
emamuama na JI. IT. Tomcon, noceemena na “cedemdecemeoduunusn enexmpon” [1].

CriepaluyTe JeCeTHIETHA ONPOoBepraxa Tasu IPorHosa.

EJEKTPOHDBT JHEC ,

e Hail-e(MKACHHAT CHAPAA B pblieTe Ha (PU3MLITE, HACOUEH HABBTPE B rm:?mmm Ha

MaTepusaTa. Toll He Moxe Ja 3ary6u cBOeTO “NPUBHIIErHPOBAHO MOJIOKEHHE”, 3AU10TO:
nbpBo, [IpHpojaTa WieApo HU Io ¢ NPeJoCTaBuNa, KaTo I'o e HP’bcHala U3 LAnaTa

Beenena. Besiko Kbeye BEIECTBO OKOJIO HAC IbMYKH OT eJIEKTPOHH; i}

BTOpO, [TIpeAHMcTBaTA Ha EICKTPOHUTE KATO MPOOHM YaCTHLY 34 H3y4asae cBoOlic-
TBATa M CTPOEXA Ha BELeCTBOTO ca sHaunuTenHu. Te ca Hail-usyyeHHUTE M Hal-IpelcKa-
3yeMMUTE elIeMEHTaPHU YacTHIHM. TAXHOTO B3aUMOACHCTBHE C IPYTHTE HACTHIM € B [TBJIHO
CBHOTBETCTBUE C NMPECMIATAHUATA Ha KBAHTOBATA eJICKTPOAMHAMUKA.

W3BeCTHO €, 4e KBAHTOBATA eJIEKTPOJMHAMUKA [J'bJIXKK CBOCTO BE3HHKBAHE U Pa3BU-
THe Ha eJekTpoHa. VICTOpUYeckH HauanoTo | e CBbP3aHO ¢ PENaTUBUCTKATA TeOpI/I‘Sl Ha
eJleKTpoHa, npeanoxena npes 1928 r. or IT. Jupak. Muoro o6pazHo B’bBMO)KHOCT%Te
Ha KBAHTOBAaTa eJIEKTPONMHAMUKA C2 KOMEHTUPAHU B eJiHa OT jekuuute Ha P. GakH-
man: “TlpescTaBeTe cif, 4e CTe M3MepHIn pascTosHueTo oT Jloc Anmxenec go Hio
HFlopk ¢ TOYHOCT 70 AebeniHaTa Ha Y0BeIK)s kockM. ETo ¢ KakBa T(i‘lHOCT Hewe npo-

BepEeHa KBAHTOBATA eJIEKTPOAXHAMUKaA Npe3 nociennnTe 50 roauHu [2].

V3TBKHATUTE MpPEAUMCTBA HA €JEKTPOHUTE I'M MPABAT HE3AMEHMMH ITOMOUIHMLU
IIpH U3yUaBaHe BHTPEIIHATA CTPYKTYpPa Ha 06eKTUTE OT MUKpocBeTa. OlLle B HayanoTo
Ha HAIIIETO CTOJIETHE TAX 3AI0YBAT A T M3TI0M3BAT 32 U3CIISABAHE CTPOEKA HA ATOMH-
te. [Tpes 1903 r. Jlenapl mpoBexaa MbpBUTE OMUTH ¢ pasceiBaHe Ha eJIEKTPOHHH CHO-
noee oT atomute. Ha dur. 1, 3aumcTBata ot “ATomHaTa dusuka” Ha M. BopH [3], ¢
TokazaHa kapTMHATA HAa IPEMUHABAHE HA eJISKTPOHNTE MPe3 BEIECTBOTO MPH MPEATIO-
floXKeHKe, Ue ATOMUTE ca MACUBHM HempoHulaemy cepuuku. Ilpu cOIbCKBAHETO HA

CHEKTPOHUTE C THX TC Tpﬂ6Ba Oa oTckKavaT H HAMa Ja Morat ha IpeMHuHaBaT npezy

THHKH IuiacTiHk. OrmutuTe Ha Jlenapk rnokasanu oOpaTHUTE pe3ylTaTH, HO TOU He
YCIAa Aa JOCTHTHE [0 MPABMIHM U3BOJIM 32 CTPOEKA HA ATOMUTE.
3a ussAcHIBaHe CTPYKTypaTa Ha aToMa b. Peabpdopa usnonspan 3HAUUTEIHO 110~

w [Ipn H. Bunabanos, npogecop 8 Ilnosduscrusn yiugepcumem “llaucuil Xusendapeku
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MacHBHHTe asiha-4yacTHLH, CTIOCOOHH Oa
TIPOHUKHAT JO ¢hplieBMHaTa My. Hero-
BMAT MOJXOJ MOXe Jla ce Hapeue

HemocpencTeeHa excTpanonays Ha
TO3H IOAXOJ ca MPOBEXJaHUTE Mo-Kbe-
HO €KCIIEPHMEHTH 33 H3Y4aBaHe CTPYK-
TypaTa Ha sjpaTa W eJeMEHTapHUTe
yacTUUM. ToBa MpeBpBlla MeTOIA Ha
Prospdopn B MeTOHOJIOTHS 32 B3yya-
‘ BaHe Ha siApeHATa Y cyOsiipeHa cTpykK-
Typa. 3a LieJiTa ocobeHo e(PeKTUBHO ce OKa3Ba 6oMOaApAUPAHETO Ha M3CIIeABaAHUTE 00EKTH
C €IEKTPOHH, ThH KaTO Te He NOJIeXAT Ha BAUIHUETO Ha AAPEHUTE CUIH.

EcrectBeHo, K0NKoTO I0-ABIO0KO HCKaMe Jia HaBJIe3eM B CTPYKTYpPATa Ha MaTepH-

Our. 1

ATa, TONKOBA [10-BUCOKH eHePTHH TpsGBa ia NpuTexasaT enekTpoxnTe. [Tpy pasceiiBa- -

. HETO UM OT eJISKTPHUUYHHUTE 3apsdH Ha U3y4yaBaHUTE obexTH pasgciiuTeJiHaTa criocob-

HOCT Ha €JISKTPOHHHTE CHOYIOBE CbOTBETCTBA IO MOPANBK Ha TIXHATA ﬂbOGpOﬁﬂOBCKa -

ABLJDKHHA Ha BBJIHATA (TOBA yCNIOBUE € AaHAJIOIMYHO Ha YCJIOBUETO B ONTHKATA).

Ha ¢wur. 2 ca nokasanu pesyntaTn oT pasceiiBade Ha eeKTPOHU OT PARTHYHY MH-
weHy: atomMu (a), sxpa (6) u Hykieonu (s). Pesyatature oT nono6HuH ekcnepHMeHTI/I
AABAT BB3MOXKHOCT Jia C€ UTPAJAT IpeACTaBHTE 32 CTPYKTYPAaTa HA MUKPOOBEKTHTE.

A

=]
NC)
e

6)

B)

Bpoi Ha pascesHnTe
enexKTPoOHK
-~
Bpof Ha pa3cenHnuTa
eneKypoRn
Bpo# Ha pascesHuTe
enexkTpoHn
>
O\l -~

R 1 | 1 \l

00250300350 P R T
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0 4 &8 1216
Eveprm, keV

Y

[ 4

o P Gur. 2
‘Brnarosapenne Ha cHcTeMHUTe H3C/IGABAHNS HA : »
PA3CEVBAHE HA EJIEKTPOHU OT ATOMHWTE SIIPA

. feme HOCTIf,FHiT OrpOMEH NMPOorpec B pa3BUTUETO Ha HAILMTE NPeJcTaBy 3a AApeHa-
a “aHoMasua” 1 “Mopdonerus”. 3a OTKPHBaHETO Ha eeKTH, OGYCIIOBEHH OT KpaitHu-

Te pasMepy Ha anpata (~10 105 m), e HEOBXOMMO eHepPrUUTe Ha eJIEKTPOHUTE fa -

QT)OTBCTCTB&T Ha peJlaTUBUCTKaTa obmacr.

|
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METOJ HA BUCOKHTE EHEPT'UIH.

WmenHo Takusa enektporn (E, 2 10%e¢V) sanousa 1a NpOH3BexkAa pe3 50-Te rogu-
MU STUHeHHMsT estekTpoHen yekoputed B Crandopn (CALI). I'pyna uscniegopaTeni noa
PBKOBOACTBOTO Ha P. Xopian, pasnonarania ¢ Hali-cbBbplileHaTa 32 OHOBa BpEME
g4IpeHa TeXHHKa, € IPOBeJIa eKCTIEPUMEHTH B LeJIUs SAPEH Uana3oH - OT NPOToHA 10
s,IPOTO Ha ypaHa. Biiarojapenue Ha Te3u M3C/eABAHNA € Ouna mosydeHa borata UH-

Q)opmam«m HE caMo 3a pasIpeAcsICHHETO Ha CHSKTDH‘IHHTG 3apgaau B gApara, HO H 34

TEXHHUTE pasMepH, 0cO6EHOCTH B [IOBBPXHOCTHHTE MM 0GnacTH, AeTalliv B CTPYKTYpa-
Ta, pasnpe/eJeHHETO Ha MUIbTHOCTTA Ha AApEHaTa MaTepud 1 T.H. :
VernexuTe B U3CAeIBAHUATA HA AApeHATA aPXUTEKTypa Jajoxa Haiexna, 4e ¢ Io-
MOIIITA HA YITPAPENaTUBUCTKN SJIeKTPOHM MOXe Aa Ce NMPOHUKHE Ol [O-HABLTPE B
MaTepHsITa - B OHE3H YaCTHLY, KOUTO HapUiame “gnemenTapHu”. CpeJi TsX, pasbupa
ce, OCHOBEH WHTEPEC NPEAMU3BUKBAT TPOTOHUTE U HEYTPOHUTE. 3a
ONIMITBAHE CTPYKTYPATA HA HYKJIEOHHWTE
ChILLECTBYBA EHO ACTAUBO OGCTOATENCTBO - C TOJIsIMa TOYHOCT EJIEKTPOHHTE MOTaT
[ ce Pa3ryexJaT KaTo TOUKOBHU YacTUIM. TeopeTHIHHTE OLCHKY aBaT 3a pasMepuTe
UM cTolfHocT 1079 m, T.e. Te ca feceTKH XWIAAM MbTH MO-MaJkKi OT pasMEpPUTE Ha
HYKITEOHHUTE, ‘ '
[TBpBUTE NPUGIH3UTETHY CBECHIA 38 CTPYKTypaTa Ha AApCHATE YACTHIU ¢a [1OJIy-
UeHH OT EKCHIePMMEHTHTE MO eJIaCTHYHM B3AUMONEHCTBUS HA CHCKTPOHUTE C Tsx. Ho
0c06eHO MHTEPECHM PE3yNITaTH GUIM MOMy4eHM MpY H3CNE/IBaHe Ha HEENaCTHIHOTO

pa.BCGﬁBaI{G Ha eJICKTPOHUTE. KapTI/IHaTa, KOATO ce IoJiydyaBajia npH Te3H ONWTH, TIOH- ..

CKA3BAIA HAMUYMETO Ha HAKAKBA “IbPHECTA” CTPYKTYPA Ha HYKJICOHMTE (dur. 2, B) -

. KATO He JIU Te ¢a ChCTaBeHU OT OTACJIHM TBBPAL TEXKHU H MHOI'O MaJIKu qaCTHHH, opy

cOI'bCHKA C KOUTO GJ'ICKTIZ])OHI/ITQ orcKavart. -

~3a Ja obsiciyl 0COGEHOCTHTE HA HEETACTHIHOTO (e-N) - pasceiipate , P. @aliHMaH

IPeJIONIN T.H. TAPTOHEH MOJEN Ha HYKJIEOHHTE. IIpu B3auMofeiicTBUE HA BIUCOKO-
CHEPreTHUHY eJIEKTPOHHU C HYKJICOHHTE (T.H. “I'bIGOKO HEeJaCTHYHH npouecu”), moc-
NEJHUTE Ce ILPXAT KaTO CUCTEMA OT MHOXECTBO MPAaKTHIECKH cBOGOAHH - 4aCTUIIH.
Te3u TOUKOBH, caboB3aMOAEHCTBAILIM ITOMEXAY CH HaCTHLH, HaMMpallly ce BhTPE B
HyKkJieoHa, Ouin HapeyeHH MapToHU (oT part - yacT). ‘
[To-HATATHILHNTE EKCTIEPHMEHTAIHU M3C/IEABAHMS HA BUCOKOEHEPreTHYHU NpoLe-

cH HOK&SHJ’IH, ‘{é IapTOHUTE ca GKBHBAJICHTHU Ha KBapKUTC - XUIIOTeTHYHY YacTHLH,

sLBeeny oT Ten-Man 1 LIBai;'uj ripes 1963 - 64 rt. Criopes KBapkoBaTa XHIOTe3a AP0~

HUTe (TaKa ce HAPHUAT BCHYKH CUTHOB3AMMOIEHCTBAILM HaCTHIM - Me3oHu U 6apn-
OHU) e CHCTONT, OT KBAPKH M aHTHKBAPKM. KBapiuTe TpUTERKABAT Ipo6HH eTeXTPUHHY

sapsagu - 2/3 1 1/3 - sgrpu 12, CinnTe B3AUMOJEHCTBUA MEWY THX C8 OCBIIECTRS:

|, pat dpes OOMeHsHe Ha APYIH XHUIJOTETHYHY YACTHUH, HAPEHCHM riooHu: (glne '—.};énﬁ—,
Sl e n0). Xapaxwpﬁcmmﬂrﬂtﬁa h‘aﬁiéﬁmc,;ﬁbnyqéﬁu pH TeopETHYHHT aHATIHS, HE eNek-r

" TpOH-HyKJIEOHHUTE B4a1IMOISICTRIS, CHBIIAMIAITH C [pe/iCKa3aHNTE OT KBAPKOBHS MOJE.
MHOroroguuIHHTe 66§ychémnu THPCEHUS Ha KBAPKUTE NOCTaBHXa nqh -CBMHEHHE
' TAXHOTO PeajHo d’l’;ﬁlﬁg’r_»layﬁé.ﬂq.; E’bsMbm{o Pj‘ Te fa’ca MIIOK Ha Tp'amfi_‘l.fmo&ﬁﬁf; CTpe :

It
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MEX 32 ONMMCcBaHe cBoifcTBaTa HA MAaTEPUATA C NOMOLUTA HA “KOPHYCKYISAPHUS” €3UK.
V6eauTesIHO 10KA3aTENCTBO 32 CHILECTBYBAHETO HA KBAPKUTE OpeacTaBJIsiBAT ONUTH-
T€ 0 “COHAMpPAaHE” Ha HYKJIGOHHUTE C YJTPape/laTUBUCTKU eJIEKTPOHMU.

KapruhaTta Ha pasceiiBane Ha eJIeKTPOHA OT HAKOM OT KBAPKMTE B POTOHA € NOKa-
3aHa Ha ¢ur. 3a [4]. Ha Tasu Qurypa npoToHbT € 0UepTaH ¢ roJiaM KPbr, a KBAPKUTE - ¢

UEPpHU TOUKHU. B nenboko HeenacTHUHUTE IIPOLECH EIEKTPOHBT PSA3KO H3MEHS CBOUTE
HMIIYJIC H €Heprus,

OTAABAMKU 3HAYH-
TeJIHa 4acT OT TAX
Ha eJHH OT KBAapKH-
Te.

o npuHLumn Ta-

3H KapTHHA MHOTO
NpuaK4a Ha pas-
cellBaHETO Ha o -
YACTHLM OT IAPOTO
Ha aToMa, KoraTto 19
C-4acTHIATa, Ha-
ThKBaliku ce Ha : v
ATOMHOTO SAPO, PA3KO MPOMEHS CBOS MMITYJic - (ur. 36 (Ha QurypaTa aToMbT € npei-
CTaBEH C TOJIEMHS KPBI, @ AAPOTO - C YepHATA Touka B UeHTHpa). MIMeHHO B TakuBa
CKCIIEPUMEHTH, IPOBEICHH B HAYAJIOTO Ha CTOJIeTUETO, PBAbphopa oTkpu aTOMHOTO
aapo. Moxe 5ja ce kaxke, ye ako OMUTHTE Ha Peabpdopa ca 6unn fpama 3a aTOMHUS
Mozen Ha ToMCEhbH (pPaBHOMEpHO 3aIbJIHEHA U OJIO0KHUTENHO 3apefeHa cdepa ¢ npbe-
HATH B Hesl €IEKTPOHH), TO ONUTHTE IO pascefiBaHe OT HyKJIEOHM Tpe3 60-rofuHH ca
Beue ipaMa 3a HalUWUTE NPEeJCTABU 10 OTHOLIEHHE HA T.H. €JIEMEHTAPHM YaCTHLIH,

C pasBUTHETO HAa YCKOPUTENIHATA TEXHUKA H NpPoOrpeca B eKCrepUMEHTAJHUTE U3C-

JleBaHns Berle JOKA3aHO ChUIECTBYBAHETO Ha BCE NO-HOBH YAaCTHIIH, B TOBA YHCJIO U
HOBHM KBapku. BaxkHa pons mipw Tesu oTkpuTHS M3Mrpaxa €KCIePUMEHTUTE, B KOUTO
EJEKTPOHBT CE CBJABCKBA C ITO3UTPOHA.
ToBa ce 0chiLeCTBSBA B T.H. KBJIAHIbLPY - YCTAHOBKH C HACOYEHU eIMH CPeLLy APYr CHO-
TIOBE OT EIEKTPOHH U MO3UTPOHHU. MaksrouuTe o WHTEPECHM Pe3yJITATH C TAKaBa yCTa-
HOBKa MOJiyuH rpynata Ha B. Puxtep B Ctandopa npea Hoemspu 1974 1. B Teaun excIiepH-
MEHTH 0wl H3ciIeBal NPOLECHT Ha PAXIAHE Ha aIPOHH NIpY HACPELHH eJIeKTPOHHO-
MOSUTPOHHU CHonoBe ¢ eHeprus no 8 GeV. llpu eneprus 3,1 GeV 6w HaBmomapan
TMFAHTCKH MaKCHMYM B CEUEHHETO Ha W3CJIeqBaHHS npouec (pur.4). Tosu makcumym
Gerwe upeHTHGHULMPAH KaTO HOBA PE3OHAHCHA YaCTHIIA, HO 32 Pa3JIMKA OT CTOTHIUTE
“pe3oHOHN”, OTKPUTH Tpe3 60-Te roUHU, TOH “XHBee” MHOTO TIO-IIBLJITO BpeMe.

‘ABTOpPUTE HA OTKPHTHETO HAPEKOXA CBOSI 06EKT CL-YACTHIA (zapagu ciaequre Ha pas-
NagHATe | YaCTHIM) U A UASHTHULUMPAXa KATO ME3OH, ChCTABEH OT HOBH - YETBBPTH
BUJL - KBADKH, HApeUeHH “0YapoBaTeNHU” (MO-KOHKPETHO (L-YACTHLATA € ChC CKPUTO

dur, 3 6
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2086 3,090 309% 3088 302 3108 C Pur. 4
McE B

OUapOBAHME, 3AILI0TO CE ChCTOU OT 0UAPOBATESHU KBAPK M AHTUKBADK, | = cq).

TIpes cireBALINTE TOANHU B HACPELIHHU € "¢ -CHOTIOBE 651Xa OTKPUTH Bb30YACHH CBC-
TOSHU Ha \|)-M6301~Ia'- y’, ¥” ¥ T.H., a cbiio D-me3on (1976 1.) F*{VIGBOH (1977 r.) u op.
C te3u oTKpuTHs Gewe GiecTIIlo MOTBBPACH YeTHPUKBAPKOBUAT MOJEJT 32 CTPOEXKa
Ha BELLECTBOTO. »

He cnyualino cbOMTUATA OKOJIO OTKPUTHUSATA Ha \J-ME30HA Ce OIpeleaT KaTo

“HOEMBPUIICKA PEBOJIIOLINA”
B MCTOPUATA Ha eJIEMEHTAPHUTE YaCTULY. 3HAUEHHETO HA T€3M OTKPUTHS 3a hH3KMKaTa
Ha eJIeMEeHTAPHUTE YaCTHIM MOXE Jia Ce CPaBHU C POJIATA, KOSTO H3yUaBaHETO Ha BO-
JOPOJHHA aTOM € H3ITBbJIHABAJIO [IPH Ch3IaBaHeTO HA KBAHTOBaTa MeXaHMKa Y KBaHTO-
BaTa eJIeKTpoIuHaMuKa. JloKka3aTeNcTBO 3a TOBA ¢, 4e npes 70-Te rofuHy, 1o 0bpas u
nonofue Ha KBaHTOBAaTa eNEKTPOAMHAMUKA, Oelle ch3lafieHa TeopHs 3a KBapKHUTE W
TJTIOOHUTE, Hape4eHa KBaHTOoBa XpomouHakuka (KX]I). |

C NoMoOILITa HA BE3ECHILUS eJeKTPOH bellle eKCIePUMEHTAIHO oka3aHa Heobxo-
AMMOCTTA OT BBBEX/IAHETO HA HOBA KBAHTOBA XapAaKTEPUOTHKA - UBAT Ha KBApKUTE -
IeJIOUHCIIeHO KBAHTOBO YMCII0, KOGTO Ce 3aTa3Ba NPH CHIHUTe B3aumMomeitcTaus. KX
BbBee Ta3K XapaKTepycTHKa, 32 Ja 060CHOBe HAJTHIMETO Ha EIHAKBH KBAPKU B afipo-
‘HuTe (HanpHUMep JBa U-KBAPKH B ChCTABA Ha IIPOTOHA WJIH /iBa d-KBapKa B HEYTPOHA) M
3a Jla MOJYMHY CBOSATA “HAEOJIOTHA” Ha eJMH OT OCHOBHHTE IIPUPOJHK 3aKOHH, H3BEC-
TeH kato “npuHnun Ha [aynu”. ‘ ,

- TTpu c6bcKBaHUsT HA EJIEKTPOHH G TIO3MTPOHM €2 BE3MOXKHH peHiia IPoLecH, MeXIy

‘XouTO ocobeH HHTepec NPeJCcTaBlsABaAT [Ba: PaXKIAHETO Ha MIOOH-aHTHUMIOOHHH JBOH-

KH Y FeHepupaHeTo Ha aJpoHH. EKcnepuMEeHTaTHO MOTYyUeHOTO cxomqmennc MEXIY
BEPOATHOCTUTE 3a Te3u JBa mpolleca Oemue oOACHEHO ¢ AOMYCKAHETO, ue KBapKHTe,
TOSIBSBAILY C& B IPOMEXIYTHUHMS CTaJui [IpH MPOLESCHTE Ha 1?3am:m;xeucmmc, uMart
TPH pasiuyHy LBsTa (YCIOBHO HAPEYSHU “depBeH”, “3e/IeH” U “CHH”). ‘

ElHa OT OCHOBHUTE 0COOEHOCTH Ha KBADKMTE €, Ye Te He MoraT Ja ChLUICCTBYBAT B
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cBOOONIHO CHCTOSIHHME - 3ATBOPEHH Ca BhTPE B 4 APOHUTE (TOBA CBOMCTBO ce HApH4a“KOH-
GaliHMBHT”- 3aTBOP). VIHTEpECHO € TOoraBa OTKhAE ChIUM 34 TAXHOTO CHIIECTBYBaHe,
Kak I'i HaOsrogaBaMe. KaTo ocHoBeH cnocof 3a BU3yaNu3alldsiTa Ha KBAPKUTE CIIYKAT
AITPOHHUTE CTPYH
- TACHO KOJIMMHPaHU CHOTIOBE OT aipOHM, FeHEPUPAHU NTPH BUCOKOCHEPIeTHYHUTE B3a-
HMOJEHCTBH MEXy eleMeHTapHHTe yacTHUM. Heka obgcHuM To3u (eHOMEH, KaTo
pasriefaMe B3aUMOJIEHCTBUETO MEXIY eJIeKTPOH M MO3UTPOH, cOILCKBAIM C€ MPH
BHUCOKH CHEPIHH.

Ha Qur. 5 ca nokasaHys nocjiefoBaTeIHUTE ETANH OT BH3HUKBAHETO HA AJPOHHUTE
cTpyw [4].

Ilpu anuxunalyaTa Ha eIeKTpOHA U MO3UTPOHA Bb3HHUKBA ENIEKTPOMATHHUTEH KBAHT,
KOHTO Ha cBOif pel “paxia” nBoHKa KBapK-aHTHKBapK. PasjnuTaliku ce, BcekH oT TAaX
reHepupa rojam 6poit (J)-ABoHKH, KOUTO “KpUCTATU3UPAT” B GE3LBETHN KOMILIEKCH -

pt 'E‘t 7 g*
y TNy AT
7 q
e” e~ q e
2, a;

dur. 5

TOBa ca UMeHHo agponuTe. (Criopen KXII aJIPOHBT e KOMOUHALIMS OT KBapKH, cymap-
HMST UBAT Ha KOUTO & PAaBEeH Ha HyJa).

Kato xpaeH pesysTaT Ha Npolieca 110 HaNpPaBJIeHHe Ha BCEKU OT H3XOIHUTE KBApKH
M3JIMTA CPaBHUTEJIHO OCTPO HACOUEH CHOIM OT aJipoHH. OcHTe HA CHOIMOBETE UMAT 'hbI-
JI0BO pasNpenelieHue, KOeTo CbBNa/a ¢ TOBa Ha IpapofuTeNickaTa qd-apoiika. Karo ue
1 “KBapKbT U AHTUKBAPKBT M3IIBJIHABAT POJIATA Ha ITAHT, KOHTO HACOUBA JABHIKEHM-
€TO Ha JIBeTe afipoHHU cTpyu” [5].

AXo KBAapKUTE HE CHUIECTBYBAT PEallHO, PAXIALIUTE CE B npoueca Ha e'e*-anuxuna-
LM aflpOHH OuxXa ce pasNuTald PaBHOMEDHO BB BCHUKM HallpaBlieHUs. B ‘excrepu-
MEHTHUTE He ce HabJlIofaBa TakoBa pasTpe/ielieHye, a UMeHHO NpecKkasaHaTa o KX
ABYCTpy#iHa xapTrHa. O6pasyBaHeTo Ha JiBe aiPOHHM CTPYH NpHU AHHXUJIALNS C6 Paar-
JIeX/ia KaTO HOKA3aTENICTBO 3a CHIIECTBYBAHE HA KBADKHTE.

W3BecTHO e, ue eNEKTPOHNTE M BCUUKH 3ape/IeHH HACTHLH OCTABAT CETH B cpena-
Ta, IPe3 KOATO IPEMHHABAT, HOHUBUPAKU 1 BB30YXIaHKH aTOMHTE 110 CBOS ITLT. MIMeH-
HO 110, Te3H CliefH (a He 3alll0TO HEMOCPEACTBEHO TH BIDKIAME) HHE ChIMM 32 BUIA U

"
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XapaKTePUCTHKUTE HA M3yuaBaHUTEe YaCTHUM. AIPOHHUTE CTPYM NPEJCTABNIABAT aHA-
JIOT Ha CJISAUTE 32 KBAPKUTE BbB BaKyyM, CPEJCTBO 33 TIXHOTO HASHTU(QUIIMpaHe.

KX/ npelickasa, ve ¢ yBelMuaBaHe BHEPTUATa Ha cOJIbCKBAHE Ha eJISKTPOHA U IO~
3UTPOHA PACTE BEPOSITHOCTTA 3a TOBA eIMH OT “NpPapoJHTeuTe” - KBapKH Jia U3MyCHE
BHCOKOGHEPTUEH TTIOOH MOJ ['OJIAM 'BI'bJI CIIPSMO PA3JIMTALIKUTE Ce KBAPK M aHTHUKBAPK.
ToraBa BMeCTO IBe aJpOHHHU CTPYH cielBa Aa ce Haburofasat Tpu (dur. 6). Taxusa
TPUCTPYHHM cHOUTHs Osixa HaGmoaBanu ipe3 1979 r. (XamOypr). TsaxHOTO OTKpUBaHE
TIOCHY MU KaToO JOKa3aTeJICTBO 3a ChILECTBYBAHETO Ha IJIHOOHA.

T10 TaKkbB HauMH B EKCIIEPUMEHTUTE MO aHUXMIIALUA HA eJISKTPOHA C JIO3UTPOHA
fs1xa TIOTBbpJeH! BCHUkH npeickasaHus Ha KX 3a xapakTepHCTUKHTE Ha KBADKUTE,
TIIOOHUTE M TeXHUTe B3aMMopeitcTaus. He ciyuaiiso ce kaspa, ue npes 70-Te roJuHK
(usMKaTa Ha EIeMEHTAPHUTE YaCTHIM HABJe3e B “IEPHOA Ha IJIAHWDAHUTE OTKpH-
THA.

HeoBxoquMo ¢ 1a 0TOesIeXKUM, Ue eKCIIEPUMEHTUTE 10 cOIbCKBaHe Ha eJIEKTPOHHM ©
TO3UTPOHM [aJ0Xa THACBK M Ha (QU3MKaTa Ha JISITOHUTE - YACTHIMUTE, KOUTO HE CC

NOAUMHSBAT Ha CUJTHUTE B3auMO-

o+ netcrsus. [Ipes 1975 r. M. [Tepn

, M HelOBHUTE CHTPYIHULH OTKDH-

[eg Xa “TexbK JIETITOH™ - Tay-4acTH-
nara B IIpoleca

et+e a1+ T
! Tasy yacTHLia KMa Maca, paB-
Ha Ha ABe NpoToHHM Macu. “Io
OTKPHUBAHETO Ha TaoHa MOXEUIe

Pur. 6 Ia ce MOJo3upa, 1e NpocToTaTa

U eleMeHTApPHATA CBUIHOCT Ha

JIEITOHWTE ¢ CBBP3aHa C TAXHATA Maca ... O6aue TAOHBT C€ OKa3a NO-TEXBK OT MHOTO

aJIpOHM U caMHMAT (AKT Ha CHIECTBYBAHETO MY BEHBIK 32 BHHATH M3K/IIOUBA BpB3KaTa

Ha [PEJICTABATA 32 EJIEMEHTapHOCT C POJIEMUHATa Ha MACaTa Ha yactauara” (M. H'prI)
I10-HABBTPE! 110-IbJIEOKO!

BB (usukaTa Ha eJJEMEHTapHUTE YaCTULM BUHATH € Hecnokoiino. Upesta Ha JleMok-

DUT 32 ChIIECTBYBaHe Ha Hal-MaJIKi 4acTULIM Ha MaTepuaTa NPOLB/kaBa 1a BhJIHYBa

yueHuTe. B 1.1, “cTanfapTeH MoJien” ce MOCTY/INpPA CHIIECTBYBAHETO Ha JOEeCETKH ChC-

TOSTHHs! 32 KBAPKUTE, JIENTOHUTE U G030HHTE, OCHIISCTBABALLH B3aMMOIeHCTBHATA MEX-

gt g

hy TAX. TaKOBa HU300MIMe Ha 4acTHON © ‘CHT'HAJI 34 HaJIN9Ue Ha TTo-eJIEMECHTapHO CTPYK-

TypHO HMBO B MaTepHATa. 3aTOBa BeUe ce NpeJinoara ChbUecTByBaHETO Ha cyGKxBapKi
- HADMYAT I'Y “TIPeOHH”, “PHIIOHK”, “alIOHK” 1 T.H. [6].
Hpyro “uzo6pereHue” Ha ChBpeMEHHATa TEOPETHYHA (uznKa e cynepcnme’rpnma.
B Hes ce mpejAmnonara chbI{ECTBYBAHETO Ha CYNEpPNApTHPOPH Ha M3BECTHUTE €JIEMEH-
TAPHHU YAaCTULM - HAPUYAT TH CJIENTOHH U CKBAPKH. BBBEXKIAT CE CK3OTHIHH 0bexTH,
MapTHLOPM Ha 6030HKTE - POTHHO, BUHO, 3MHO, XUTCHHO U T.H.

CBemsm na Qusukama - 4/97 . 211




3a IIpoBEpKaTa Ha TE3H XHHOTEBH, 3a YTBBPKHaBaHE Ha 066}.’(PIHI/ITCJIHI/ITC TeHIEH-
{{MH BBB (bmsmcam Ha eJISMEHTAapHUTE HacTHUIH ca HCO6XO}1PIMH EKCIICpUMEHTH TIPpU

OrpoMHH eHepruy. ToBa H3UCKBa CH3JABAHETO Ha cymnep e'¢ ' -kbnaiinspu. bes comue- |

) .
HHE eJIEKTPOHMTE U B Objelle 1lle 3a1a39T CBOSTO IojIgMo 3HAUeHME 3a (U3MKaTa Ha
(byHaaMeHTANHHTE YaCTULM U Ha (hyHIaMeHTaJIHUTe B3auMOJeHCTBHSI.

Taxa, ¢cTo roEMHM cliell HErOBOTO OTKpHBaHe, eNSKTPOHELT MPOJBJIXaBa ga 6nIe

CHMBOJI Ha YCIIEXUTE M HaASIKAUTE B HALLIETO ThPCEHe Ha FpaJUBHHTE YaCTHLH Ha Ma-
TepHusTa.
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s T e o N
| OTKPUT E Bb3MOXHO HAR-TEXXKWAT ENEMEHT! |
| Ouanunte 0T Xapyen OTKPUXa Hail-TEXKIA UIBECTEH Ha HAYKATA BNEMEHT 1 r0 Hapekoxa AAMUHU- |
| cTpatyMm. HOBMAT BNEMEHT HM3 NPOTOHY W BNEKTPOHMA 1 € C ATOMBH HOMEp Hyna. Hesasueumo ot 1082 |
| TOI UM BMH HEYTPOH, B NOMOLLIHNK-HEYTPOHM, 10 HEYTPOHU-U3MbAHKTENM, 35 BULE-HBYTPOHM ! 258 |
| MOMOLLHUK BULIE-HEYTPOHM. ‘ : |
l Apmunuctpatym (*'"SAd) e ¢ atoMHa Maca TouHo 311,5, Thit KaTO HEYTPOHBT 8 HABNIOAABA Camo |
I MnonoBuHaTa 0T BPEMETO. 312-Te YACTUUM Ha BnemMeHTa GUBAT OfibPXKAHY 3a80H0 OT CUNA, KOSTO BKMIOYBA |
| HenpekbcHarata 0bMaHa Ha NOQO6HY HA ME3OHA YACTULM, HAPEUEHN MOPOHU (Ha 6bA. CNaBoyMHN).
Tbil Karo Hsima enekTpoHm, ABMUHUCTPATYMBT € HAMBAHO UHEPTEH. He3aBUCUMO OT TOBA NPUCHC- |
] TBUETO My MO3XE [ia 6bfie YCTAHOBEHO, Thil KATO TO € NPENSTCTBUE 38 BCAKA PBAKLMA, C.KOSTO BNE3s B I
| KOHYaKT, ENUH BKCNBPUMEBHT, KOIITO TPSBBALLE A TPAe CaMO HAKONKO [HW, NPORLIKABA BEYE MNOBEYE !
| or nee ropunu, it kato Gewe n06aBeH TOYHO eanK Munurpam Ad. l
| Cna6o akTiseH e v 1Ma HOpMareH Mepuop Ha Monypasniafake OKkono tueet meceua. Cned To3u |
| wHvepsan Ha npakTuka TOW He Ce pasnana, a npeTbpnAsa METamopdo3a, npu KOATO MOMOLHMK- |
| HEYTPOHWUTE, HEYTPOHUTE U3NLAHUTENW, BULIE-HEYTPOHUTE Y IOMOLUHMUK BULIE-HEYTPOHUTE CUU PA3MEHAT [
| MecTata. ToBa NOUTU HEU3MEHHO BOAW A0 HAPACTBaHe Ha aTOMHATa MAca, OT KOBTO CefBa, Ye T4 & |
| camonommbpkala ce. ‘ . |
| Maxap ue ce cpewa vecto, Ad ce cTpemy [ia C& KOHUEHTPMPA OKONO roneMn KOpnopauu, |
l 13CNENOBATENCKN NaBOPATOPUN U IbDIKABHY ABNAPTAMBHTI. Mo»ge fa 6bae OTKPUT No-CNeLManHo B |
l Peopraiu3npannTe HanoCcneabK OpraHu3auny U UMa OCHOBAHWE 13 CB BAPBA, UE € CUIHO 3aMECEH B .|
npouecyTe Ha 06e3NecABAHE Ha rMOBARHOTO 3aTonnsHe (MapPHUKOBUS edexT). o |
| Tps6sa fna ce nPUNOMHY, Ye Ad CbC CUIYPHOCT & TOKCUYEH NPU BCWUKH KOHLEHTDALMY 11 MOXKe I
| necro A2 paspyLun BCAKO NPORYKTUBHO B3aUMOMECTBIE, NI KOETO yCnee aa ce HaTpyna, Hanpasenu l
| ca penuua onumu ga ce OMIPBAENY KAK MOXE ia Ce KOHTPONupa Ad, 3a 4a ce npepoTapaTaT Heobpatumu |
| Bpemm, Ho peaynTaTute 3acera He ca 0BeLLABALY. [From: tornberg@netcom.com (Neal E. Tornberg)] |
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[IMOHEPUTE HA IIMOHA
(50 TOIMHU OT OTKPUBAHETO HA TTMOHA)
Oyex Jiok*

C wiacudeckuTe cu oTkputTis ToMChH i PrAbpopa OTBOpUXA BPAaTUTE HA cyba-
TOMHATa U iApeHa (pusuka. U3MKaTA Ha eJIeMEHTAPHHTE YACTUUHM CTApTHPa C OTKpH-

BaHeTO HA [IO3MTPOHA B ChCTaBa Ha KocMuueckuTe Jibun o Kapn Anaepcsh B [lacaze-

Ha ripes 1932 ., ¢ koeTo Bellie MOTEbHPAESHO MPESICKa3aHHETO Ha Jlupak 3a ¢bIIeCTBYBa-
HETO Ha TaXaBa YacTHIA. v
AugepcbH B [TacaeHa H3MON3BAIIE MBIJIMHHA KaMEPa, TOMECTEHA B CHITHO MATHAT-
HO moJie, PasIMpsABalla ce B cJlydaitHn MOMeHTH. B ¢bIIOTO BpeMe [TaTpuk brnexer B
KeM6pu K, 36 IHO C MJTaJUTe M HHUIMATHBHU UTATIMAHLM OT DIOpeHIws xysene Oxu-
anuui 1 Bpyro Pocu - malictopu Ha aiirep-MroneposuTe 6poAuM U TEXHHMKATA HA CBB-
nazenusiTa, G5Xa MOCTABMIIM YHICHHOBATA KaMepa B PeXUM Ha YNPABJIeHUE U OTKPUIIH
€J1eKTPOH-NIO3UTPOHHKUTE ABOMKH - KITIOUOBOTO MPEJICKa3aHUe HA TCOPUITA HA Jupaxk.
MBIJIMHHATA KaMepa Urpae peliaBallla pojis B M3CJIeABAHHATA HA KOOMUYECKUTE
YUY U 1pe3 chegsamute roguai. B 1937 r. e oTkpUT “Me30TpPOHBT”, PEACKA3aH OT
Xugexu FOxapa nipes 1935 1. kaTo NpeHOCHTeN Ha saApeHuTe ciitd. Ilo-kbero (1940 1),
Ha6TI04aBAHOTO paslafaHe Ha “ME30TPOHA” Ha eJIeKTPOH TPYAHO CE CBrIacyba C Be-
Ta-pasajaHeTo B xuroTesata Ha FOkaBa. A cepusTa OT EeKCTIEPUMEHTH, NAK C yHpas-
JISIEMU MbIJIMHHHA KaMepH, Tpopesery oT Mapueno Koxsepeu, Erope Taguuny v OpecTte
Tuuuonu B Pum npes nepuopa 1943 - 1947 rr., AeMOHCTPUPAT HENOCPSACTBEHO MHOTO
cnabaTa sifpeHa aKTMBHOCT Ha Ta3W YacTHIA. o
B13MOKHO OGSCHEHME Ha Ta3H TPYAHOCT e Npesioxena npes 1942 - 1943 rr. B Arno-
nus ot Sleyraka Tanakusa, Mowdu Caxata u Taxerm WHou ¢ AOIYCKaHETO 32 CbIeC-
TBYBaHE HA JIBA THIA ME30TPOHM, EAMHUIT OT KOUTO Jla OTroBaps 3a ANpeHATO CWJTH Ha
FOxkapa, a ApyruarT - 3a caabute pasnafanus. Obade nopajyn BOMHATA TASM WASH HE ©
ny6JUKyBaHa Ha aHIIMHCKH 631K U He JOCTHra 10 Epporra u Amepuka go 1947 .
EQHOBPEMEHHO C STIOHCKUTE IMyOIHKaLiy, PoBepT Mapiuak i3ka3pa mofobHa xumo-
Tesa 10 BpeMe Ha TeOPeTHYHaTa KOH(QEPEeHUMA HA aMEPHUKAHCKHTE (uzuuym B Jlonr
Altnagn mpes roHu 1947 r., xoaTo Mmy6IMKyBa FoJiHa CJlef TOBa B ChaBTOPCTBO C XaHc
Bete. Camo cies Hakonko cexmury Cecuit llayen u HeroBuTe CbTPYIHUIH B BPHCT'bH,
AHIIMs, IOTBBP)KAABAT Ta3d XUIOTE3a Che cnbuTHS, HAOIIOMaBaHK B [1€0€JJ0CTeHHH
siipeHy hOTOoeMyJICHH, 06/ TBUeHN BbB BUCOKHTE CIOCBE HA aTmocg)cpaTa. Tazu Manko
W3BECTHA JOTOTaBa METOJHMKA Ha M3CJIe[IBaHE B PBLETC HA AHIINMCKATE yIeHH CKOPO
ce TIpeBpbILia B MOLLIEH METOJ 32 SIPEHA U3C/Ie/(BaHUs. : o
Cecuyt [Tayes Npasy MbPBUTE CTHIIKKM B HayKaTa OLE KATO CTYACHT MOJ p&xosogc-
tBoTo Ha C. T. YuncoH B Kasenuukara jaboparopus B KeMGpHﬂ)K, a IrepBaTa CH

* Oyen Jlok, npogecop, Teopemuuen omoen Ha CERN, Kenesa
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HayuyHa cTelleH Imojtyuasa npes 1928 r. B bprucTeiickusa yHHBEPCUTET, KBASTO OCTABA Ha
paboTta xaTo acuCTeHT Ha jupekTopa Ha Dusnyueckara nabopatopus ApTep Talnba.
Te u3yuyaBaT MOJBHXHOCTTA HAa HOHUTE B ra3oBM cpeiy 1o cpejaTa Ha 30-Te roauHu,
xorato ITayen, Brievatiied ot oTkpuTHaTa B Phabpdopnosata nabopatopus B KaseH-
JMIL, ce OPHEHTUPA KbM siipeHaTa (usnka. 3aegHo ¢ Mnanus cu kojera Ixedpu Pap-
Tes TOY ce 3aHMMaBa ¢ nocrTpossaHeTo Ha 750 keV yckopuren Ha KokpodT-YonTeH,
KoHTO 3apaboTBa npe3 1939 r..

ITBpBOHAYANIHOTO HAMEPEHHE € Jla Ce U3yuaBa B3auMOJeHCTBUETO Ha OaBHH HEYTPO-
Hu B VinicbHoBa kamepa. O6aue oule npes 1938 r. TeopetricsT Bantep Xaittiep, cbiiio
oT bpucTbi, 3anosHaBa [layen ¢ gBe BueHyaHku - Mapueta Bray u Xeprta Yanbauep,
xouTo npeauiHoTo JiaTe (1937 r.) ca excrnionupanu dotorpagexu mnaxu Ha 2300 m Bu-
courHa B ABcTpuiickuTe Ay, B Tax Te goHo HabmogaBaT “3se3qu”, o6pasyBaHH OT IO-
" cJ1abo HEPreTHYHH MPOTOHM OT C'hCTaBa HA KOCMHYECKOTO JIbYEeHHe MPH cOIIbCKBaHHU-
ATa MM ¢ 4Apa oT cheTasa Ha hoToemyncuata. KomentapsT Ha XaliTnep ¢, 4e “MeTOLBT
€ TOJIKOBA IIPOCT, 4e CHOUTHUATA Ce BIKAAT Taka, KAKTO TEOPETHKBT CU I'M MpeAcTaBs”.
IMayen e 3auHTpUryBaH, a XalTiiep - eHTYCHA3UPaH, TAKa Y& HATOBAPEHH C TIOJIOBUH TOH
doTorpadera emyncus Ha Gupmata “Mindopa” (opopMeHH KaTo suApeHH (OTOMIAKH C
Jebenuua 70 MIKPOHA Ha CJIOS) Te 3ar0YBAT Ja M eKCIIOHUpAT Ha BUcourHa 3500 m oy
Bpbx FOurdpayiiox. B 6enexxkara B "Nature” npes asryct 1939 r. Te uskaspar Giarogap-
HocT Ha Brnay u Yaubeuep 3a crojiesieHOTO ¢ Tax HabnroieHue,

B To3u1 nojoBUH ToH hoToeMyncus ce HabMoNaBaT cliequTe caMo Ha GaBHU NPOTOHH
¥ anda-gacTiuy, Ho ITayen U3rio/i3Ba HaTpyNaHUs MaTepyal 3a MOBUILIABAHE HA YYBCT-
BHUTCJIHOCTTA 34 PErMCTPUPAHE Ha B3aUMOJIEICTBUATA Upe3 yBenuuaBaHe Ha cpeGhpHUs
Opomup B chCTaBa Ha eMyJicuaTa. Bropata cBeTOBHa BOiTHA NMPEKLCBA TE3W U3CTIEIBAHNUS,
Ho ITayen Beue e roxasa NpeBb3XOACTBOTO HAa METOAUKATA HA ANPEHUTE eMYJICHU HaJl
Ta3H HAa MBITIMHHATA KaMepa IIPH UsyYaBaHe Ha AIPEHUTE B3aUMOJSHCTBHA,

bneket, no-sb3pacten konera Ha ITayen ot Kasengumkara nabopatopus, 1o Topa
Bpeme (1945 r.) 3aeMa BAMATENSH NOCT B aHMIMACKOTO IPaBUTENICTBO W YCIIsiBa J[a Tpo-
Kapa peaJIU3MPaHeTo Ha JBA MPOEKTa, KOUTO UIPasiT OCHOBHA POJS B CleJBOSHHATA
sinpeHa Qpysuka Ha cTpanaTa. BAMHUAT - NOCTPOSBAHETO Ha YCKOPHTE, KOWTO PBKOBO-
I4 caM Tol, ¥ BTOPHUAT - Pa3BUTHUETO HA TEXHUKATA U METOJHKATA HA YYBCTBUTEIHUTE
HebestocoiHy sapeHH GoToeMylichu, prkoBojeH oT Ixosedh PoTbnaT, 6baemuAT HO-
cutes Ha HobGenopa Harpazna 3a mup (1996 r.).

KnM kpas ua 1945 r. Bneker nokaHsa cBost otap chTpyaHuk OKMaIMHM, [0 TOBa
BpeMe B Bpasunus, 1a cbTpYAHUUY BHB BOEHHUTE aTOMHHU paspa60TKu'Ha Benukobpu-
TaHMs, HO KOraTo TOU MPUCTHra B AHIJIMA, TOPAIM UyKIECTPAHHOTO CH MPaXKAAHCTBO
He ¢ JOoIycHAT Aa y4acTBa B TaX. [Ipes nsiToTo Ha 1946 1. OKMaMHK ce NpUChEANHABA
kbM [layen B BpHcTEN, BKIIIOYBAHKY C& aKTHBHO B U3C/IEIBAHUATA 34 YChBhPILIEHCTBA-
He Ha TeXHWKaTa Ha sapenuTe hoToemyncuu. [To ToBa Bpeme Te npusivuat 3a pabora
¥ TexHus acnpanT Yesape Jlatec.

Tesn uscnenpanusa ce NOANBPKAT OT MOIHUA QOTOrpadcKH MHAYCTPHATIEH KOH-
uepH “Undopa” u ¢ TaxHo chAsiicTBHe npe3 ecenta Ha 1946 r. Jounann [lepkunc ot
Vimmapusn Komax B JIOHOOH yensABa Aa OpraHu3Mpa eKCHOHUPAHETO HA M3BECTHO
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XOJIMUeCTRO sApeHy QoToruiaku Ha BucounHa 9000 m mo BpeMe Ha MOJIeTH Ha camosle-
tH, 2 OKMaJIMHK - 13 Ka4W HAKOJIKO Hy3WHU MJIAKU Ha 2867 m Ha Ilux gn0 Muan BBB
®dpenckure Anmi. [To Toa BpeMe MBTAT KbM BbpXa € OTKPAT €amo Mpes JAToTo, 2
Tpes 3MMATa € JOCTBIIEH CaMO 32 YMeJU CKHOpPH, HO 32 OXHasIUHK, C HeTOBUA OTIMT HA
pofay B BpasuICKUTE IUIAHUHH, TPYAHOCTUTE ca MPEOJONUMH.

IpernensT Ha eMyncuuTe B BpueTsi 1 JIOHIOH pa3KkpuBa Npej yieHHTe ¢JUH HOB
cat. To-kbero IMayen me mume: “Kato ue au cTena Oelue MafHana W IPEA Hac ce
pasKpy HeOOUKHOBEHA IPajiMHA, KbETO PACTAXA U 3peexa B uzobunye Haﬁ-e’x’caomqﬂu
ionobe”. OKMANKMEY OICBA TIO CleHAS HauiH aTMocdepaTa B BpHCTHI. Hebpbe-
HAT M 4€CTO HeMHUT a3 paboTex celieM JHU B CEAMMUATA, [TOHAKOTa 10 YCTUPH CYTPUH-
Ta, HalUBallky ce mpes LANOTO BpeMe ¢ FoJIeMH KOJIM1ecTBa HEOBGHKHOBEHO CHIIHO Ka-
(be. Thpueiky, Kpemenky, [UeryBaHku ce Ui criopeiKy pasropelieHo, Hue npunmjxx-
Me Ha BaHfa Ty3eMiH, 3aBnafend jaboparopuara Kpancka KperocT B Kapengumt” ...
“Bewle HAMCTHHA TEXKKA, HANPErHaTa W TPOAB/IKHUTENHA paboTa, 3aBBPIIAIA ¢ 0Ch-
LIECTBSBAHETO HA HeBepOsiTHA MeuTa. ToBa feilie OTKPUTUETO W

IlepxuHc € ITLPBUAT, KOlTO 3abens3a sceH clyyadl Ha SIPeHo 3a/iaBaHe Ha TTMOH OT
IO Ha EMYJICHS, IPEAM3BUKAJIO HErOBOTO PasmajaHe. Wamepsaiiku 6pod Ha MHOIOK-
paTHUTE pasceHBaHUs B 3aBUCHMOCT OT npoBera, Te OLEHABAT MacaTa Ha yacTULATA
mexay 200 u 300 enexTpoHHN Macy. HabaoaBaBuaT OT [epkutc cityuait ¢ 11y6IuKy-
BaH 11pe3 sHyapu 1947 r., HOTBBpAEH 0T OKHATHHK U [Nayen ¢ wecT feTalIHO pasriie-
naHu ChOMTHS JBE CEAMMIM IMO-KbCHO. BB BCHUKM TE3H Cllydan ME3OHDT € SCHO u
KAaTEeropMyYHO PasMuiM OT MPOTOHA MOpajH 3HAYUTENHO MO-TOeMHA 6poit MHOTOK-
pAaTHMU pasceilBanus H IUIbTHOCTTA HA 3BPHATA B AAPEHATA EMYJICHAL.

B no6aska I1pes MpoJeTTa Ha ChIIATa MOAMHA e[iHa OT MUKPOCKOMMOTKUATE OT otbo-

~ pa Ha INayesn, Mapuera Kypll, ce HaThKBa Ha JAPYr SK30THUCH INION: CHHPAHCTO Ha

TaKasa 4acTuua, paana,uaincn ce Ha Jpyr ME30H, KOWTO M3Jir3a HU3BLH €MYJICUATA. A

®ur. Kaacunecicu bpucma.ic-
xcu nuoi. Caedama HA ROAO-
DICUMEAHO 3aPeOCHUA RUOH,
cw3daden @ “3gesduma’” Hu
azaumodelicmaiie (2ope AA60)

- e cpazana Ha 08¢ 3d YAECHEHU-
e. Jlony 80ACHO NUOHBM CC
pasnada Hd MooH, Koumo
ened oxoao 600 m ce pasnadd
O C80A CMPAHA, KAMO ce
noayuasa eaexmpon. Tasu
neaAHA gepued HA pasnadane e
PERUCHPUPAHA 8 YYBCINGUMEN -
HA KBM eACKMPOHIL eMYACUA,
naauuna caed 1948 2. u no-
yygcmeumenta 0opu om
CHeyuUaIHO paspabomenume
emyacuy 3a A0peHU uscaedsd-
HUSA, 8 KOUMO HUOHB M be
omxpum npes 1947 2.

Ejaction, ., :}f-r_rguu- . Keditr

' - Teaplaspent i
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3ae[IHO ¢ Jpyr CBOM MiTaJl chTPyAHHK, Xio Miopxen, [Tayen Ha6niogaBa cbOUTHE, B KoeTo -

C€ BIDKIA BPb3KaTa MeXTy ABATA BHAA ACHO pasMyaBaliiy ce Me3oHa. Clle/l HIKOJIKO AeHa

nofo6Ho cLOUTHE € HabmonaBaHo oT Apyra chTpyaHuyka Ha [Tayen, Mpen Po6bpTe, npy

KOETO CJIe[aTa Ha BTOPHYHMS MHOH B EMYJICUSTA € ¢ IbJDKHHA 610 MykpomeTpa.

Hrete cubutus, nyénuxypanu ot Jlatec, Mropxen, Oxuanunn 1 [layen B 6pos ot 24
malt 1947 r. na “Nature”, ca y6euTe/IHO JOKA3aTeJICTBO 32 ChILIECTBYBAHETO Ha JBaTa
BUIlA ME30HU M pasliaflaHeTo Ha eJyHWs BUA B Apyrus. KomeHTHpaliku BbIpoca 3a

'MAEHTUQHULUMPaHETO Ha ME3OHHUTE OT ChCTABA Ha KOCMUYHOTO JIbYeHHE, NPeJCKa3aHy
ot FOxaBa kaTo HOCHTEJIH Ha ANpeHUTE CHJIH, Te IMIIAT “AKO HaleTo Habliro4eHue ce
NpHeMe KaTO HOB HauMH 3a pasnajaHe Ha Me30Ha, Bb3MOXKHO € TOBa Jja € PELLSHUETO
Ha TPYAHOCTHTE ChC ChILIECTBYBAHETO HAa ABaTa Me30Ha”. .

Heobxoanmu ca Hobr HabmoeHN 32 TOTBBPIKIABAHETO HA TAKBB PaJHUKaJIeH U3BO,
WsBecTHO Bpeme B eMyJicuuTe, ekcronupany Ha [Tuk Ax0 MuJH He ce BUKAAT ABYME3OH-
HU ¢b6uTHs. JlaTec npeftara sapenu (GOTOMIAKHA Ia Ce eKCIIOHUPAT Ha MOo-TojIsIMa BHCOo-
1HMHA, HANPUMED B METEOPOJIOrH4HATA CTAHLMS Ha BpbX Yakasras B bonusuiickure An-
Ay Ha Bucouuna 5200 m. Aptep TUHABN NpenopbyYBa TOBA a cTAHE M0 BpeMe Ha Mojet
3a Puo ne XKaneiipo, Ho NpH pealH3supaHeTo Ha NPOEKTAa CAMONETHT HAa BpHUTaHCKuTe
ABUOJIMHUY xatacrpoupa B Hakap u emyncuute nponajat. O6aue eKCro3WLMATA Ha
nyaxy B BoJIMBYUS CKOPO J0CTaBs M0BeUe OT AECET CHOUTHA ¢ BTOPUIHH ME30HH, BCsAKa
enHa ¢ npober okoto 600 MukpoMeTpa. B ny6nukaupsra ot okromBpy 1947 1. B “Nature”
Jlatec, Oxuamiuy u Tlayen numaT “BraMoxHo & HaGJIHOAABaHUTE OT HAC ChOUTHS Ha
ABYHAaCTHYHO pasnalaHe [a NPeCTaBABAT pasfajaHe Ha TbPBHYHUA ME30H, HapHYaH
OT HAC IHOH, HA BTOPHYEH, HAPHYAH MIOOH, 1 HeyTpasiHa wacTuiia. OUueHKaTa Ha MacaTa

Ha Te3U YacTHLH, Bb3 OCHOBA Ha Mperyie/ia Ha JBaliceT cbOUTHUS, faBa cToiiHoCTH 260,30

1 205,20 enexTpOHHN MacH CHOTBETHO 3a THOHA 32 MIOOHA. BpemeTo Ha sxuBOT Ha NUoOHA
MOXE€ Jia ce olieHH Ha oxosio 10 s”. [THelHuTe TOUHH CTOMHOCTH HA Te3W BeJIHYMHH ca:
273,31 1 206,76 enekTpOHHU Macu M BpeMe Ha KMBOT 2,6.10s!
Ho-HataThumuTe HAGIIOACHUA TIOKA3BAT, Ye BPOST Ha CIIpEIUTE B EMYJICUATA Me-
- 30HHU € NIPUBJINUTENHO PABEH Ha 6POS ME30HH, KOUTO NIPEAH3BUKBAT SAPEHH peakilii.
ToBa jaBa ocHOBaHue Ia ce MOCTyIMpa PA3IMYHETO MEXIY ABAaTa BHIA ME3OHH - pas-
NaIaHeTO Ha MONIOKHTEIHO 3aPEACHUTE THOHH U ANPEHOTO 3aXBAILAHE HA OTPHLATEN-
HO 3apenenuTe. SICHO e, Ye HabmOJABAHUTE MUOHH ca mpeinosioxeduTe oT FOKxapa
HACTHLM. A TOJIIMATa YACT OT ME3OHMTE € FOMISIMA TPOHMKBAIA CIIOCOBHOCT U ripo0er,
HaOnrofaBaHU Ha MIaHUHCKK BMCOYMHY, Ca PE3YJITAT OT PasNafaHeTO Ha MHOHUTE, 06-
PasyBaHU OT sAPEHHTE B3aUMOJCHETBHA HA KOCMUYHHTE JI'b4M B aTMoc(epaTa.
IMayen nomyun HoGenosa narpaga 3a (usnka ome npes 1950 r. 32 pa3BUTHETO Ha
TCXHUKATA M METOJMKATA Ha AAPEHUTE (OTOEMYJICHH U OTKPMBAHETO Ha MHoHa; OKu-
anuHK 6e oTrued npes 1979 r. ¢ narpagata Gond (yupenena ot Jxopmxk Ynenbex) 3a
HEroBOTO y4aCTHE NPY OTKPUBAHE Ha [TMOHA M 06Pa3yBaHETO Ha €J1eKTPOH-[IO3UTPOH-
HH OBOMKY, 3ae1HO ¢ Breker, nonyunn HoGenoeaTa Harpaga 3a (usuxa npes 1948 .M

| Mpesoa ot aurnuiicku; H. Axa6a6mi
CERN COURIER, v. 35 (1997) n. 5
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PABOTHUTE MECTA - KPU13A 3A BCEKH

Muep Asepoyw *

ITuep Aeepbyw om Llenmspa 3a u3Ca08AHUA NPU CEBPBXHUCKY MEeMNepamypy. 8
Iperoben, KOMEHMUPATUKY KPUSAMa 8 nasapa na pabomua peKa 3a Maadu yueHu,
HACMOABA ONMUMUIMBm omnpedu 50 200unu da e ce u3Xgspas npes npo3opeya,

mail KAMO Coujecmaysa puck couomo 0a cmane u ¢ maadume @usuyi.

TIpes ropuduTe ciel BropaTta cBeTOBHA BOMHa OOIIOTO BrewaT/EHUE U 3006@1{0
MHEHHMETO Ha (MMHAHCOBUTE OpraHusauyy Oelle, de HaykaTa NPeJCTaBIABA “HOBUSAT
XOPH3OHT, KAKTO C€ TBbP/H B 3aIV1aBHeTO Ha KHUraTa Ha Banesap by JHaubxoruiaT-
[UTE C& ChITIACHXa, a CJIeJ THX M NOJHUTUIMTE U [10-TOYHO YWIEHOBETE Ha HapnaMeHTa,
KOUTO HOCEXa OTTOBOPHOCTTA 3a pasIpefielieHHeTo Ha mapute. Bonuku cmaTaxa, ye
KOJIEKTUBHOTO MHBECTHPAHE B HAYUHM M3CJIelBaHus 61 MOIJIO CaMo [ia € OT IIo/13a 3a
YOBELLIKMS TIPOrpec.

BposT Ha ydeHuTe He Gelite MHOrO FoJisIM U PUBIEKATEIHOCTTA HA HayKaTa, KaKTOo
W OTHOCHTEeIHOTO HAPACTBaHE HA CTAHAAPTA HAa UBOT BOJEXa O pa3pacTBaHe Ha YHU-
BEPCUTETUTE U Ha HayduHUTE (aKynTeTH. Boekn HOB Ph.D. Mosele fa 3arouHe IIOHE

KaTo JOIEHT. PrxoBoguTenuTe Ha ACITUPAHTHTE HE Tpﬂ6BaH.Ie Ja ce NMpUTECHABAT 3a

6'bIEIIETO HM M MOJKEXa Ja ['M MOJATOTBAT 32 CBOH 3aMECTHULIM. o xpas Ha 60-Te wIu
HawajioTo Ha 70-Te rofuHu ToBa Gerle mpaBuiioTo. Pazbupa ce, HIKOK OT HAlIUTe JOK-
TopaﬁTn HATlycHAXa YHUBEPCUTETHTE, 3a Jla OTUHAT B MPOMMILICHOCTTA. Te npaBexa
TO3HU u36op 06MUCIIEHO U He Oelie HeoBX0qMMO CTIELHAIHO Aa ObJaT MOATOTBAHM 34
TOBa. B MHOTO KOMITAHMM CBILECTBYBaXa rojieMH U3CJIef0BATEJICKH OTAS/IH, TaKa 1o
NPEeMUHABAHETO OT YHUBEPCUTETA B MHIYCTPUATA HE Gelre BHe3aMHa nipoMsiHa. B Tesyf
W3CIe0BATEICKY LIEHTPOBe JeHHOCTTa He Ce OTJINYABAlle CBIIECTBEHO 0T YHUBEPCH

* IT. ueﬁ Agepbyws e usuic 8 obaacmma Ha mespOOMo MALO, 6uem‘ Hpeb_ceagmeﬂ 5};&,0” i
Cexyunama no gusurxa Ha Memanume Ha EPS, 3anouiaa 0a op2arHusupd mpyoosd 0o}
PhD. 6 nauasomo na 70-me 20dunu. ITs psonavasnama yea e buaa 0a ce nomaza Ha
maadu @usuyu, no Gpenckomo nPAGUMeIcmso, ULGopMuUpano 3a masu uucm’o ercnepil-
Menmanna detiocm, peuiasa da £ paswupu u cesdaea I'pyna no nayuiama s‘aemocam
(Mission a I'Emploi Scientifique). Ilo-xocno ms e npessprama 6 Acoyuayua bepitap o
pezopu - opeanusayusn ¢ uoearnd yea, - Ha Koamo 0-p Aeepﬁyuf cmaed euyenpesu
u ocmaea Ha mo3u nocm 0o lonu 1995 2. Eona om detinocmume il e noddsprCAHemo Ha
6asza daunu 3a nasapd na pabomuu mecma upes Humepiem .(/zttp://abg.g:'renet,fr/abg/).aemo
Acoyuayuama opeanusupa 1 eOHOCEOMUYNIL CeMullapl 3d dipenciu ()vo;unopaumu, K o
UM NOKA38AM Kai 6uxd mo2ail Od YCReANl 8 11e-U3cae008dmencicu aeltr{ocrrzu ype3 npu
6uaane Ha HAKOU OCHOBHL HE-MEXHUUECKIL YMEHUA U ROSHAHUL.
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TeTckuTe jabopatopunellenTa Ha uscnensanusTa 66 pasiiuHa, HO M6TOZUTE - CBIL[H-
Te M A0pH ako efuH Ph.D. He npexapaiue He/THs c¥ KUBOT B H3CJI610BATECKUS LEHTBP
Ha KOMIaHMATA, IPEBPBLIAHETO MY B MH)KeHep M OU3HeCMeH cTaBallle annabaTHo.

IIpes 70-Te roauuu, KoraTo pasiUMPsIBAHETO Ha YHUBESPCHTETUTE 3alI0YHA Ja Ce 3a-
6aBg, mpeMuHaBaHeTo Ha Ph.D. B npoMuILIIeHOCTTa 3aUecTH. B HAKOM IbpkKaBU TOBa
He Oellie JIECHO OCBILIECTBUMO, THH KaTo MaJiko npodecopy umaxa HeoOXOIUMUTE 3a
NOATOTOBKATA Ha [IPEXBBPIIHUATA KOHTAKTH C IIPSANPHATHS. A JOKTOPAHTHTE Ce cTpa-
XyBaxa OT cBeTa Ha MHIYCTpUsATA - TOH Oells ferra incognila 3a pPbKOBOIUTEIUTE UM, 4
CIEeN0OBATENHO U 34 TaX. [lUpeKTopHTe Ha MPeANpUITHATA ce D0SXa fa Ha3HAYaBaT Te3H
MJ1aJ1 X0pa, 32 KOMTO 3Haexa, e ca KBaMM()HIMpPaHH, HO He 3HaeXa 3a KaKBO [0-TOYHO.,
Bie Opaniys ce HaJIOKM Ch3JaBaHETO HA HOBA UHCTHTYLWUS, Acoyuayuama Bepuapd
I'pezopu, 3a fa ce nognomorte HaemaneTo Ha Ph.D. o koMnanuuTe. Beire chagageno
HOBO “nemorpadcko® IMHAMHYHO PaBHOBECHE M TO NPOCHIIECTBYBA O HAYAJIOTO Ha
90-Te rogyHu. ‘ ’

PABHOBECHETO E HAPYIIEHO

ITpeau Haxonko roguHy, ciensakiky npumMepa Ha CAILl, MHOroO ABbpXaBM peluMxa 1a
3aCHJIAT Npou3BoAcTBOTO Ha Ph.D. [IpuunnaTa Gelue, 4e Ha MHOTO YHHBEPCUTETCKH
npotecopu npegcroente neHcHoHnpane. HeobxoaumocTTa oT HabupaHe Ha KaJbpHU
XOpa MpeAM3BHKA HapacTBaHe Ha Opos Ha CTHUIIEHOUUTE 3a HokTopaTu. CMsaTallle ce H
4e 06eMBT U3C/IE[BAHNUA B NPEANPHATHATA llle HAPACTBA. Y HUBEPCUTETCKUTE upode-
COpH MOJXexa Jia ObJaT JOBOJIHU: TE MCKaxa Ja UMAT KOJIKOTO € Bb3MOXHO IIOBEeYe
JOKTOPAHTH M HAMCTHHA ITOJIyYMXa MOHe 1o Hakonko. [IpotecopuTte He Tpabpalie na
ce 6e3NOoKOAT, 4e JOKTOPAHTUTE UM llie yMpaT OT IMiak. Y ako ToBa MOXeIle Ja cTaHe,
TO Ilelle Ja e OTBBJ XOPH30HTA, KOMTO HUKOIl He BIKIalle M 3a KOHTO HUKOI He ce
npuTecHsBaile. CerallHoTO ChCTOSHUE HA NMasapa Ha paboTHa pbKa MOKa3Ba MHOTO
SICHO, Ue TOBA HapacTBaHe Ha 6pos Ha cTHIeHAUUTe Ge HeompasiaHo. Moxe JOpH Ha
0€ Tpe/IJIoKK OBSCHEHUe 3a U3TOYHMKA Ha rpelukata. [IpodecopuTe, koUTO yuacTpaxa
B KOMUTETATE, HAMPABIIIA NIPeJIOKEHHETO 32 yBeNHuaBaHe Ha Gpos Ha Ph.D., 6saxa
npodecopy B CTapH, YTBbPAEHH YHUBEPCHTETH. BAPHO €, e Ha MHOTO OT TAX MM TIPe/-
cToele NeHconupane. ChillecTBYBaxa M MHOTO HOBH YHHBEDCUTETH, Thif KaTo Hapac-
TBAILMAT 6poit cTYNEHTH 3aCTABSILE IPABUTENCTBOTO H MECTHHUTE BJIACTH 4 T Ch3Ja-
BaT. TeXHUTe npodecopy, U3PACHAIIM B CTAPUTE YHUBEPCUTETH, 651Xa OIS MIIAH, Taka
Y€ KaTo IAN0 NPOLEHTRT Ha IEHCHOHMPALIUTe ce He Oellle TO3W 3a €4Ha CUCTeMa B
JAMHAMUTHO fnemorpadicko paBHOBecHe; TOH Gellle MHOrO MO-HHCLK. BH Tpsbeano na
NPUIIOMHUM OIIE, Y€ Te3W HOBH YHUBEDCHUTETH MOTrbJIHaXxa MHoro Ph.D. B KPUTHIHHSL
nepuof npes 70-Te romuHu. .

HapacrsaneTo Ha notoka ot Hosu Ph.D., cb31a€H0 OT MPABUTENCTBOTO B Peayil-
TaT Ha NPENIOPBHKUTE HA YUEHUTE, Jloliie TOUHO BB BPEMETO, KOraTO M3CIeZOBATENIC-
KaTa akTUBHOCT Ha MHOTO MHIYCTPUAJIHU KOMIAHHK crafiamie, He e Taka JlecHo na ce
pasbepe 3ailo ce nonyuu Tosu cax. CbKPaulaBaHETO HA BOSHHHTE [IporpamH, KOeTo
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CHIPOBOXAAILE Kpas Ha CTY/IeHaTa BOMHA, OUeBUAHO He Gelle eJUHCTBEHATA IPHYHHA.
Tlomy/apHOCTTa Ha U3siBJieHHeTo Ha Banepap by HechMHeHo cniafatue. PegoBuTe rpax-
JaHH, KOUTO 6gXa YCETWIH MHOIO TIPOMEHH B HAYMHAa CH Ha XUBOT B PE3YJITAT HA HO-
BOCTHUTE, 3all0UHaXa Ja ce yMopsBaT OT TsX. MHoro xopa pa3bpaxa, ue IPOMEHUTEe HE
ca OesIUIaTHH; Te OTKaszpaxa Ja ITallaT LieHaTa U XKejaexa Ja ce BbpHaT KbM GTHO
nneaﬁmnpaﬂo muHajio. Paz6upa ce, 3abpassxa, ue Npe3 OHE3H 3JIATHH CTapU BPEMEHA
SKUBOTLT Oellle MOo-TeXbK, SHEPrUaATa - OCKBJHA U MHOI'O XOpa He MOXEXa Jia CH TI03BO-
74T Ja AT Meco, TBhPJE CKBIIO, 3al10TO 110 OHOBA BpeMe XHBOTHHTE 65Xa XpaHEeHH
caMo ¢ Tpesa. '

BbB BCEKM cjly4ail HCTUHATA €, Ye Haytmme H3CJIeIBaHMsl cTaHaXa J10-MaJIKo oMy~
JIAPHH C J1BE BB3MOXHH H3KIIOYEHHS - aCTPOHOMUATA, KOATO Kapale xopaTa Ja med-
TasT, i MEIUIMHCKUTE M3CTIeIBAHH, 3a1[0TO BCEKH c& CTpaxyBa OT HoyiecTH U CMBPT.
KoJikoTo 1,0 UHAYCTPHAJIHUTE NPSAIPUATHS, Te Tpabpalle fa OLENesAT B TeKKO KOHKY-
PEHTHO OOKPBKEHHE M yoelllaxa, 4e He € TOJIKOBA JIECHO Jla e NpaBiT mﬂulrocpoqmrr
WHBECTULIMM, CJIe KATO 3HAAT, 1e TPA6Ba Ja HpeooiABaT HapacTBalll 6poit npengaTe-
TBUA.

JAHHUTE PUCYBAT E[{HA MPAYHA KAPTHMHA

Moske [a ce IViefia KOJIMYECTBEHO Ha CErallHOTO ChCTOSHUE Ha asapa Ha paboTHa
pbka 3a Ph.D. [Topanu eCTeCTBEHMUs peduieKc JaHHUTE Ja Ce PasriexaaT KaTo OlMcBa-
M €JHO CTabMIIHO CHCTOSHHE, HA TIPAKTHKA KMBOTHT MOXS [ € M0-JIOII OTKONKOTO
usrnexga. B ®paHius MpousBoIcTBOTO HA Ph.D. e oT nopsabka Ha 9000 - 10 000 Ha
Tro[MHA U HapacTBa (Topa BKIouBa Ph.D. B 0611ecTBEHNTE M XyMAaHHTAPHUTE HAYKH, HO
He ¥ B MeIMLUHCKUTE, KOUTO He ca u3cjejoBarejicku). EnHo oT Beeku TpH TaKuBa -
3BaHNs C6 MPUCHIJ(A HA Ty IEHELl, 8 6IUH OT BCEKH JBaMa OT Te3M TYXHACHIH o Bpb-
Lla BKbIIM H HE y9aCTBa BbB dpenckud nasap Ha paboTHa prka. [10 To3M Ha4UH Opost
IATHH MeCTa, KOUTO Tpsa6Ba fa ce PUHAHCHPAT, & MEKIY 7500 u 8000. YaupepcuTeTH- .
Te ¥ IbPKaBHUTE naGopaTOpyM BesKa TOAMHA peIIaraT MaJko 1oBede oT 3000 mec-
Ta; MHAYCTPUAJTHATE naGopatopuu - okosio 1000. Ome 1000 Ph.D. 3aeMaT MecTa B
aIMHHICTPAIHATA ¥ KaTo [MMHA3MAJIHY yauTesH. Taka HeJOCTUIBT OT €XErofHO He-
06X0MMHUTE TTIOCTOSHHM paboTHU MecTa ¢ ot 2500 mo 3000.

JlaHHMTE 32 APy CTPAHU He Ca MHOTO PA3JIMYHH, KATO FOLUIIHOTO IPOU3BONCTBO
e oT nopsakka Ha 45 000 B EBponefickaTa obuiHoCT 1 25 000 (6e3 xymanmapﬂmc) B
CAIIL Yncnoto 3a CAIll e B3eTO OT HOK/IaJ HA KOMHTET, HA3HaUCH ot HaioHaiHaTa
akageMus Ha HaykuTe, HallHoHaHaTa MIDKEHEepPHA akaZleMUs U Me IMLIMHCKUS HHCTH-
TYT Ha CALL. B fmokiaja ce NpaBy OMUT HEe CaMo Ja Ce ONHMILE MOJNOKEHNETO, HO Ce
NaBaT M HAKOM NPEUIOKEHHS 32 TOBa KaKBO [ia Cé IPaBH; 3aJIaBHETO My M3SCHSBA
TipenopbuBaHaTa ocoka: Ja 6v0e npomeHeHo obyuenuemo Ha OKMOPARMU C TIOJ-
3amiasue Ja 6sdam noaaomeenu 3a pa6omuume Mecma, Koumo mozam 0a HaMepam.

TYHEJ BE3 I/IBXOII | - .
Hexka cera cy IpMIIOMHIM, 4e N1a3apbT Ha paboTHA PBKa & CBETOBEH U He ce Xapak-
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Tepu3Upa ¢ ABe NPOCTH NMpaBujia: caMo elHH oT Tpuma Ph.D. Moxe fa Hamepy MACToO
B aKaJeMHYHAa MHCTHTYLMs; CAMO e1H OT ABaMa Lie HaMepH H3cienoBaTesicka pabo-
Ta. AKo GeJICTBHETO He & OYeBUAHO, TOBa € 3ai0To HopuTe Ph.D. obukHOBEHO 3aeMaT
MecCTa 3a CITelMaJIMCTH ¢ TAKABA CTeleH JocTa Jajied OT MICTOTO, KbJETO ¢a MPaBHIIU
JOKTOPCKHUTE CH gucepTaiuu. KakTo kazaxme no-rope, Tosa MoJjioKeHHe JaBa [peM-
CTBO Ha PHLKOBOAMTEJIMTE fa He ce 0e3MoKoAT 3a ObJeIeTO Ha CTYAEHTHUTE CH, HO He
CclecTsBa HMIO HA CBETA KATO LIAJIO.

CTaHa HOpMaJIHa TIPAKTHKA CJie] MPUKIJIFOYBAHE Ha eIMH JOTOBOP MHOI0 [OCT-JOK-
TOPAHTH [la HAMAT JPyr U360p, OCBeH Jia ce ONMTBAT Ja HAMEPAT HOB JOIOBOP; Beue He
€ M3KJIIOUEHHE CAYYasiT, nppi koliTo Hax 40-rofuilieH 90BeK c& CKUTa OT eJUH eZHOro-
JHIIeH JOTOBOP Ha JPYT Ollie OT BpeMeTo, koraTo e cradai Ph.D.

Hsxou ot Té31 paboTHH MecTa ca (UHAHCOBO obe3leueHy OT MPOMUILIEHOCTTA,

Cera uMa TakaBa MOJa B MEHHIXMBHTA: “Oa ce CBCPEOOTOMH AKTUBHOCTTA HA KOMHa"‘

HMATa BBPXY CHIIMHOKHA GU3HEC - TaM, KbAETO TOl cb3gaBa MapH™; BCHYKO OCTAHAJIO
ce NPeXBhpJIs Upe3 BTOPHUHM JOrOBOPH Ha ApyrH clieluanuanpany upmu. Taksh e u
CJIYYasT C IIOBEUETO CTPATErHUeCcKH YaCcTU Ha uzcjeasaneTo. OT Apyra cTpaHa MHOTO
YHHUBEPCHUTETH HAMAT JOCTATEYHO NApU 3a cOOCTBeHUTE cu u3cnenBanus. CbanabaHe-
TO Ha HOBM NaB0PaTOPUH He & BHIIO Moc/eBAHO OT yBeIMuaBaHe Ha GOMKETa 32 U3C-
Jeasanus. [To Tosu HauuH nabopaTopuuTe ca MOATOTBEHH 33 OCHILIECTBABAHE HA H3C-
Jle/IBaHus 10 JOTOBOp C NPOMULUIEHU Npeanpusatus. [IpaBuresicTBaTa noimomarat
nofobHa MONUTHKA, Thit KATO Ce PAJBAT, Ue Ce MPABAT M3CJIEIBAHMS C IPAKTHIECKA
Uest. W HAKOM H3cieBaHHA, KOUTO OHXa OUIIM OCBHLUSCTBIBAHK B JIAOOpAaTOPHMTE Ha
KOMITaHHHTE, ceTa ce OChHIIECTBSABAT C BTOPUYHH JOT'OBOPH OT MOCT-TOKTOPAHTH B YHH-
BEPCHTETCKHUTE aGopaTOpHHU.

ToBa He 61 OuJIO CBIIECTBEHA NPOMIHA, AKO HA3HAYABAHKTE B NIPOMUIIJIEHUTE Jia-
GopaTtopuu Ph.D. npexapsaxa usnata cd kapuepa tTam. Ho e 106pe u3BecTHO, ve Bpe-
' METO Ha JKMBOT Ha eIHH YYeH B eHa [[poMHUlLIeHa JIabopaTopus € OT MOpALbKA Ha 5 -
6 roguuu. Te ce MeCTAT Ha ApYro MSICTO B KOMIIAHUATA, ciieBalKu pa3paboTBaHETo,
IIPOM3BOACTBOTO U KOMEPCHANIM3UPAHETO Ha HaydHUs IpoaykT. [Ipemectsat ce nipoc-
TO 3aIMOTO UM € MPEJJIOKEHO HELO NMO-UHTEPecHO. Te UMAT TakaBa Bb3MOXHOCT, 32~
ILOTO BeYe Ca YacT OT KOMIAHUATA. AKO ca B YHMBEPCUTETCKA 1aB0OpaTOPHs, KbAETO
paBoTAT MO JOTOBOP, HAKOH HUIIO HAMA 1 MM HpesIoxu. Taka MpakTHKATa HA BTO-
PHYHMS JOrOBOD 3aTBaps MeXaHU3Ma Ha H3THYaHe Ha YUeHUTE KbM HPYrH JAeifHoCTH U
11e TPOMEHH APAcTHYHO OOUIOTO AMHAMUYHO paBHOBecne Ha npogdecusTta HU. Hama
M3XO[ OT IOCT-AOKTOPAHTCKUS TYHEN.

T'vit kaTO Ta3su HOBM MHAYCTPHAJIHA ITOJIUTHKA € CAMO Ha HAKOJIKO T'OIVHHU, MOXE J1a
ce TNpeJcKaxe, Ye Npes cleJBAlUTe JABe WM TPH FOJUHU “IPBCTEHLT HA HATPYIBaHe
Ha rocT-JokTopadTH e 6bae HacuTeH. e uma xpusa 3a ot 50 000 go 100 000 Ph.D.,
KOMTO 6ITy)KIaAT 110 cBeTa MoA0BHO Ha CKMTHHUMTE OT BpeMeTo Ha Jlerpecuira B AMe-
prka npes 1930 r. U koii me 06LpHe BHUMAaHWE Ha HECTIOCOBHOCTTA Ha Te3H KBanudu-
LMPaHK Xopa Ja ce HHTErPUPAT B Hello, KOeTo Beekd 61 Hapeksbyl HopMaJHa JeitHocT?
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AJAIITUPAHE KbM PEAJTHOCTTA

CpILecTBYBa ©[IHO PEILEHNE, KOETO & CBBP3AHO ¢ YOEKAEHHETO, 4e CaMo X0opa, KO-
UTO M3IHMTBAT aGCONIIOTHA HEOOXOUMOCT OT OMNpeesieHO HUBO Ha KBaTH(pUKAIS, LIie
ObAAT NONYCHATH Ja r'o NocTUrHat. Ho ToBa € eHa MUHUMAJIMCTHYHA TIO3ULMS ¥ aKO
HellaTa ¢e POMEHSIT, MOXe Jja Ce MOoNTyYH HeJOCTHT Ha kBaju(uunpany xopa. Jpyra
BB3MONKHOCT € Ja He ce orpdHu4aBa OposT Ha JOIMYyCHaTHTE 0 TOBA HMBO, a fa 6b0aT
HakapaHu [a pazbepar, ue HAMa rapaHllKd 32 HAMHpaHe Ha paBoTa, KOsTO e TOJKOBa
KBaJu(ULUMpaHa, KOJIKOTO Te BEPOSATHO ce HajgeaT aa 6bae. ToBa ¢hLUl0 MOXKe 1a I1o-
ponu pasodapoBanud. B ciiydas na Ph.D. B HaykaTa To o3HauaBa na ce Hamaau 6posT
Ha jgokTopanTypuTe. Ho BBb3MOXHO Jiu ¢ ToBa? Koif wmie 3a0paHu Ha eIuH Ipafcky
ChBET Ja JlaJie CTHIIEH AU Ha HAKOH MJIal MECTEH afeKBATHO HHTEUIeHTEeH CTYAEHT !
Ha npakrtuka HAMa HaYKH 2 ce H30erHe CBPbXNPOM3BOACTBO Ha xcsanmbnumpaﬂu xopa
" B gacTHOCT Ha Ph.D. ‘ A :

Tyk HAMa HHMLIO TOTPELIHO MO MPHHLMII B MHOTO MHTEPeCHH paGoTHM MecTa 3a
HHXeHePH, BU3HECMeHH ¥ MeHUIXbpH ouakpaT Ph.D., ako Te ca roTOBM fa Cé KOHKY-
pupat 3a TaX. Te TpaGBa Na OLIEHAT MCTHHCKOTO ChCTOSHME Ha Ma3apa Ha pabBoTHa
pbKa 1 Ja IPUCIIOCOOAT HAMEKIUTE CU KbM peajHocTUTe. BbB BenikoGpuranus ot 20
T'OOWHHU Ce OpraHusvpat CHQHI’I&HHI/I CIHOCCIMUYHU CECHH, KbICTO JIOKT‘Opa.HTI/ITC ce
TIQJrOTBAT 3a TOBA KaK [1a cH U3KapBaT xnstba B npoMuiieHoctTa. [lomo6Ha cxema ce
excnepumeHTHpa BB OpaHuus ot 1994 r. B CAIll, kbpHeTo XopaTa He ce CTPaxyBaT OT
NPacTHYHH peIlieHys, B IMTUPAHUS 10-TOPE JOKJIak & FOBOPH 32 “He-M3CJIeIOBATEIIC-
ki Ph.D.“. Mosxe 64 ca OTHILIM TBBPJIE Aajied, HO B NpaBuiHaTa nocoka. OMHUCaBMETO
Ha CeraliHoTO MONOXKEHUE ACHO TTOKA3Ba, Ye Helllo TPAGBa Ja ce HallpaBH, aKo He HoKa-
Me 50-roAMIIHATE, KOUTO 3all04Haxa ¢ eHTycHasMa Ha Bauesap Bym, na crurnat po-
TaM, Y& Ja 3aXBBPIAT HayKaTa, NPOAYKTHTE i U yueHUTE, U 0COBEHO MO-MJIaJUTe OT
THX. '

Mpesopg, ot aHrnuicku: Nnus Pycea
Pigrre Averbuch, ,Jobs - a crisis for everyone”, Europhys:cs News, 27, 5, 1996

w
~byndnsuka, E00T npu COB,
1126 Codwms, Gyn. [bxeimc bayyep 5, Ten. 62 76 60.
3a KOHTaKTM - BTOPHUK 1 YETBBPTLK 0T 16 10 17 u.

OcHoBHa 3apnava Ha ,,byndgmanka,, e ga nognomara 1 passuea HayuHUTE
WN3CNEaBaHMA, TEXHUUECKUTE PaspaboTKy, U3CNeAoBaTeNcKara, y4ebHo-
METOAMUYECKATA, COUMAnHata, nonynapuaaTopekara u BCUYKI APYrin AeAHOCTY,
UMALLM CTOMAHCKI XapaKTep KM HAUMH Ha U3BbPLLBAHE, Ha Cbi03a HA GuanLMTE

B bbnrapus, KakTo 1 Ha BCUYKN YIEHOBE Ha (GU3NYECKaTa 0BLLHOCT.
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HACJIEACTBOTO HA
KBAHTOBHUA XX BEK

AceH Metpos*

1. Pasuoemerka. Ciiexn 6/1130 €JHOBEKOBHO Pa3BUTHE Ha KBAHTOBATA Teopmz e pelt-
HO Jla ce BrilefaMe MO-BHHUMATEJIHO B CUETOBOAHMs 0ajlaHC M Ja ce 3aluTame ajii
JOCETralllHUTE PE3YJITATH OTTOBAPAT HA W3KOHCYMUPAHOTO BpeMe M TI0JIOKEHUTE yCu-
nua. asoaute Moxe GH Iie Npo3BydaT 3a MHO3HHA M3HEHaBalllo, HO TOBA caMo Io-
Ka3Ba, 4€ aKO C& Pa3pOBHM MO-IbJI6OKO, MOXE Ja OTKPHEM HEIllo HEeTPUBUAJIHO. TaKu-
Ba ca 1 HAMEPEHHATA Ha aBTOpa.

BE3xuTHTEIHO KPaTKUAT nepuol (no majiko ot 10 rogunu ot [{po Bpoitn no ®on
Hoiiman), npes kKOHTO ce paxIa UCTHHCKATA KBAaHTOBA MeXaHMKa, 3aeMa LEHTPaJIHO
MSCTO IPH BCEKU OTUT 32 UCTOPUUECKH aHanu3. Jlopu KoraTo BKJIIOYHM CTapaTa KBaH-
TOBA TEOPHUS, JOPH KATO C& BPHEM KbM paborara Ha [1nanK oT kpad Ha MUHANIUS BeK,
IIaK Ce OKa3Ba, ue MPeXo4bT OT KJIACHYECKa KbM KBAHTOBA MeXaHHKa o6XBaIa He NOBe-
ye oT 30 roquHK. AKO cH faBaMe ICHA CMETKA 33 MallaGHOCTTa Ha IPOMEHHTE, TPYIHO
MOKeM fla CH NIPEACTaBUM T0-CI'bCTEH X0/ Ha chOUTHATA. A M He TpA6Ba Aa 3abpaBs-
Me, Ye 110 JHEIHUTe KpUTePUY Te3d ChOUTHSA ca JeJI0 caMo Ha Lieria Xopa.

TlosiBaTa Ha HepellaTHBUCTHUHATA KBAHTOBA MEXaHHKA € KJIFOUOB MOMEHT H € €¢-
TECTBEHO [1a & oYakBa, 4e OT HadajioTo Ha 30-Te rOJMHM 111 3aITOYHE MTO-CIIOKOEH, HO
U IIOJYEPTAHO POJYKTUBEH MEPHOJ, B Pa3BUTHETO Ha Teopusra. HeitHaTa mbpBa BUIHU-
Ma nen (KBaHTOBa TEOPHUA Ha MOJIETO C TMPUIOKEHNE B TCOPpHUATA Ha eneMeHTapHm‘e
YaCTHLHM), KAKTO X HacOoKaTa, B koaTo TpsabBa a ce IBIKH MaTeMaTHUECKaTa # CTpyk-
Typa (0bobuiaBaHe Ha OMEpPaTOPHMA 3MK HA KBAHTOBATA MEXaHMKa), M3JIeXKIaT Joc-
TATHYHO SCHO U KaTeTOPHYHO ApeHauepTaH!. 3aTOBA MOIIHUAT UMITyJIC OT 20-Te ro-
IUHU Npenonpeleis IBHKEHUE o UHepMs 3a ciaedpaiiute 30 roguHH, Ipe3 KOUTo
JOMUHHpPa ycellaHeTo, Ye npobnemure ca [JIaBHO 0T TeXHHYecku XapakTep. [IpaBonu-
HeHHUTe 0000IIeHNs Ha KBAHTOBAaTa MEXaHHKa Ce 0Ka3BaT o0aye TPYIHO OCBILECTBU-
Mu (M3HeHanBano?) u ot 70-Te roauHu ce 3abels3Ba cBoeoOpaseH HayueH ONOPTIOHH-
. 3BM - TEOPHSATA 3all0YBa Aa H3npoOBa OGMKOJIHY, TIOHAKOTa EK30THYHH ITbTHINA, Oe3
rapaHuyH B opH Oe3 BApa, Ye Te MOraT Aa JOBelaT Ao MpearosiaraeMaTa KpaiHa 1ed.
Taxa Bb3HUKBAT [10-CKOPO CATENUTHU TEOPHH-XUIIOTE3H, YMATO LEHHOCT caMa 1o cebe
CH MOXe [a ¢ HeChMHEHa, HO € CbMHMTEJIHA BPB3KaTa UM C KBAHTOBATa NpobiieMaTHKa
B cobctBeH cMuCBN. MuHaBar omge 30 TOAHHY B Pa3HONIOCOUHU HeyOeAUTENHN ThpCe-
HMS U ceTa, B Kpast Ha Beka, Bce ollle HIMaMe MaTeMaTHYECKH KOPeKTHO 06061eHue Ha
KBaHTOBATA MeXaHUKA; CTPOro B3€TO TS CH OCTaBa MOCJEAHUAT I'OJIIM KBaHTOB XUT.

* Acen Ilempos, Hayuen compyOHUK 6 h’ncmumym 3a aopenu usuzeaeauuﬂ u AOpeHa
enepzemuxd, bAH .

T
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ONUTHTE J]a C& HAMEPAT OPUEHTUPH 33 GIIM3KOTO MITH N0-HaJleYHO GbAEIIe ChILO HE
Morart J1a ce HapekaT yonelnrHd. (T'psabpa fa oTnafeM SbJIKUMOTO 00ave Ha MOCTHIKE-
HUATA B 06n1acTTa Ha (DEHOMEHOJIOTHATA Ha eJIEMEHTaPHUTE YacTHIH.)

Topa Beue e cepro3eH TOBOJ 3a OesnokocTso. [1o0agHaTa OLEHKa Ha KBAaHTOBHSA
XX Bek roBOpM 3a yuyIBalia Hee(eKTHBHOCT: 6I6CTALIO U 6ypHO HAYAJIO TIPE3 TbPBU-
Te 30 roAMHHU, OC/IEIBAHO OT AECETHIIETUS HA TPYAHO 06ACHHM 3acToil. Ta oT Bpeme-
To Ha HioToH ca MunaiM Manko noseue oT 300 rogunHy ¥ oT THX Beue G130 ¢To (ellHA
TpeTal) ca NoJ 3HaKa Ha KBAHTOBOCTTa. ToBa ca CpaBHMMM BEJIMUMHH, @ 0CE32EMUTE 1
HaJe)KIHY PE3YJTATH OT NOCNEAHOTO CTOMETHE - HEKA MPU3HASM TOBA - Pas04apoBar.
Moske Jid Ia ce TIpelJIoKuy HsikakBo obsgcHenue? la ce Hamepu Hskakss usxon? [lono-
MEHMETO. € He caMO CJI0KHO W HETIPUATHO, TO € rapajiokcanto 1 Tpsabpa fa NoATUKBa
KBM MO-CME/IY H HeCTaHAAPTHY peIleHHS.

Haii- 1o6poTo, KoeTo JHec MoXeM Ja HanpaBuM, € 1a npmemeM TOBA BEKOBHO Hac-
JNelcTBO M Aa ro npeaageM Ha XXI Bex ¢ ACHOTO ch3HaHHe, Ye B Her'o UMa M YCIIeXH, U
TIPOBAJIH. '

2. IIpornosa. 3aenHo ¢ npo6ieMa 3a JOBLPIIBAHE HA KBAHTOBATA TEOpHsl 3aBelLa-
BaMe Ha cJieBAILHA BEK M OTHOILIEHUETO CH KbM HEro, JHEIIHUTE HALLM NPeJiCTaBy 3a
BB3MOXHHTE TIOAXONHM U CTpaTeruu. Te BapupaT B IIMPOK IMAlla30H, HO ¢ M3BECTHO
HacWJIMe MoraT ga ObJaT BKapaHH B clie[[HaTa TIpOCTa cxeMa.

(A) MoxeM Jla ce OTKaXeM OT LeliTa Aa CTUTHeM Jo o0oblieHie Ha KBAaHTOBATa
MexaHMKa 3a cucTeMH ¢ Ge3bpoit cteneHn Ha cBobona. ToBa o3Ha4aBa Na ce NPUMH-
PHM C MOJIOKEHHETO, KOraTo pecMsATaMe KBAHTOBH e(ekTH, 6e3 fa iMaMe eIHHHA U
CaMOCTOSATESIHA KBAHTOBA TEOPUSL. o , ‘

(B) MoxeM Ja IPOJBJIKMM Jla U3po6BaMe IPUrOJHOCTTA Ha BCe HOBH U HOBY HJIEH
M MaTeMaTH4ecKH CTPYKTYpH, 6e3 ja mposBiBaMe IPEKOMEpPHA B3HCKATETHOCT KBM
TeXHHU$ NPOU3XOJl U Al[PUOPHMTE UM ILaHCOoBe 3a yorex. OTKpOoBEHO [IparMaTHIHA 110~
3MLMS, OCHOBABAILIA CE Ha HAJeXAaTa, Ue pasTBapAIloTO C& JHEC BETPHUIIO OT XUITOTe-
TUUHM KOHCTPYKLMK MOJXe fa ce cBHe (0T camo cebe cu?) M Jla ce MPeBbpHE B eIMHHA,
HENPOTUBOPEUHBA TEOPHL. :

(B) Haxpas MoskeM fia IPUIIMILEM TPYJHOCTUTE H KOJIEOIMBOTO pasBUTHE HA Te-
opusaTa ciesl 30-Te roJMHK Ha HeChBBPILIEHCTBA Ha CaMaTa KBAaHTOBA MeXaHHKa. Topa
npexnmnojara ga ce B’BpHCM Ha3aJ W Jla 3cjleBaMe BhIIPOCa JOKOJKO KBaHTOBAaTA Me-
XaHMKa - ¥ IpeJy BCHIKO MaTeMaTHyeckaTa it CTPYKTypa - Moxke fa 6bae MoaHbHIH-
paHa. Crnen Takapa MogudukaLys nie MoxeM OTHOBO /2 OITUTaMe Hall-eCTECTBEHUTE U
TIPABOJIMHEHHU o6o6mem/m C TTOIHOBEHU U MoXe OH Mo-pealliCTUYHI u3LyIe/u 32 yo-
Tiex.

AKO HckaMe [a U3ThKHeM KOHTPACTHUTE PasIHYHs MEXIY Te3H CTPATErHH, MOXKEM
Jla TY XapaKkTepU3HpaMe HakpaTKo C JIO3YHIHTe [C’I:,OTBGTHO 3a(A), (B)u (B)l: “Z[a cIIpeM
JoTyk”, “IInnen Hanpen!”, “O6BpHHU ce ¢ THAB Hazax”.

HasstpHO HUKOM He 64 ce MoAmucan nyGJIMYHO o MbpBaTa nosuuus (A), HO TaKaBa
PesuTHaLMs IPHCHCTBA B TEHASHIMATA (Ch3HATE/IHA WIIH HE) /1a ce Pa3MHBAT rpaHuid-
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_ucmopus

Te MEXIY KJTacHueckaTa H KBaHTOBaTa Teopusl. TasH JIMHYS HA Pa3BUTHE € JIOTHUECKH
HATTBJIHO JIOTlyCTHMa, HO BCBIIHOCT e/1Ba JIM MOXKE HAUCTHHA “Jla cripeM JoTyk”. CTpe-
MEXBT KbM €IMHHA TEOPHs JHeC € TOJIKOBA CHJIEH (1 BEPOATHO TPAEH), U€ OTKa3bT OT
o606i1aBade Ha KBaHTOBAaTa MeXaHHKAa GU MOBNILKBA cnel cebe cH OTKa3 OT camMata
KBAHTOBA MeXaHUKa; Hakpas GMXMe ce 0Kasajy ¢ HellO KaTo TeXHMYECKH ChBBLPIICH
BAPUAHT Ha CTapaTa KBaHTOBA TeopHd. TBLple 6e3panocTHa NepelekTHBA. '
Msuoro npubiekaTelHy Hemla obemapa crpateruara (b). [lon Hes TBBPAO CTOAT
TOLMUCUTE HA MHO3UHCTBOTO (PM3ULM W TS CUTYPHO L¢ 3aTa3y BAHSHUETO CH Aajied B
XXI Bek. Jacera Ts PyHKIMOHHPA 6e3yNpeyHO U cpellly Hes ¢a Bh3MOXHH caMo TPUH-
LHMIMHY Bh3paxeHnd. OueBHAHO €, Ye UMa NpeJoCTATBYHO WAESH M AOTalKH, OT KOUTO
MOXe Jia ce U3BJieue HEILO I1oJ1e3HOo. ToBa 00CTOATENICTBO HEChbMHEHO BJEXHOBSABA, HO
€ IEKOMHCJIEHO 1A CE 3aJ1ara caMo Ha TasM KapTa. Ako He 3a6papsiMe LiesiTa cH, TpAOBa
Ja ce MHTEPECYBaMe H OT TOBa KOJIKO OT eKCIIOATHPAHHUTE ¢ YACTHYEH YCIIEX XUIIOTE3H
1e MOTAaT Ja MPeoHoNesT [TOCJIeIHOTO UMHTaHNe - fJa OBbIAT ChITIACYBAHU ITOMENIY
CH, KOraTo me Tpabpa fa BIA3aT KATO ChCTaBHM elleMEeHTH B Obaema obuia Teopus. 1
JIaJTd TOBA W3061110 & Bb3MOXKHO. JJOKaTo MOSHTE Ce PA3MHOKABAT Oe3KOHTPOJIHO, TPYIHO
€ a ce ovakBa JIOTMYecka ChBMECTHMMOCT MEXAY THX, OCBEH [0 HSAKaKBa IIAacTIMBa:
ciy4aitHocT. Cunata Ha (B) e B borataTa pexkosiTa OT CTPpaHHYHM pe3yJiTaTH, HO TOBA
He roMara MHOIO Ja Cé OTKpMe BT KbM KpaliHaTa HeJl. B n3BecTeH cMHCBN Takaba
cTpaTerusi paboTH NPoTUB cebe CH - BCEKH HEHMH YCIleX aBTOMATHUYHO NOPaXxAa cepus
BBIOpOcUTeNHHU. JKanko e, ue AyXbT Ha BPEMETO H3IVIeKAa MPUHYKIABA LIEHHH WAEH,
ObcKaliKK ce C JIAKTH, B3aMMHO Ja ChKpaIllaBaT KMBOTA CH, KaTO B KpaifHa cMeTKa ce
CTMTa [0 TsIXHaTa oIa JeBajiBalys. v
Tpetara ctpaTterus (B) HacTosBA Aa ce OTHENH JOCTATBHUHO BpeMe U BHUMAHMHE Ha
NPUMAHUTE 32 KPH3aTa B KBAHTOBATA TEOpHS. BpblluaHe KbM KBAHTOBATa MeXaHHKa
KaTo obeKT Ha W3CJieABaHe PAHO WJIH KBCHO IIE ce oKkake HeoBXOAHMMO U MoXe 6U e
PpasyMHo oule JHEC YAapeHHUEeTO Jla Ce IIOCTAaBH BbPXY Hesl. [HEeBBT Ha “ChbpIHTHA cTap
YoBek” (B JHLETO Ha aBTOpA Ha Te3H PeloBe) He & HacoueH KbM Ch3HaTe/IUTe Ha KBaH-
TOBATA MEXAHUKA; TEXHUTE NEHCTBHA Ca PAABLK IPUMEp 32 PUCKOBAHO HAUMHAHME, YBEH-
* 4aHo oT 6'bp3 U HeocnopyM yorex. Ho raBozamaitaio 6bp3MaT IPEX0] MMa H cBOATA
ThMHa 00paTHa CTPaHa, KOSITO CTAaBa aKTYaJlHA IECEeTHIIETHSA M0-KbCHO. Pasmumnpasane-
To Ha obcera Ha KJTACHYECKATA TEOPHs M3MCKBA IpeBApUTENHO oTciabBane Ha MaTe-
MaTHYecKaTa i cTpykTypa 1o crenuduyeH HauuH (KOUTO Bee olle He MoXe Ja Objie
ONMCaH AOCTATBLYHO IPeUU3HO). Tazu TOrHUecKH HEeOTMEHMMA CTBHITKA Ou TpsaOBasio ga
npeniiecTBa BCAKo MalabHo 06ob1IeH e, HO € HaITbJIHO NpeHebperHaTa B Npolieca Ha
NpexoJ KbM KBAHTOBAaTa MeXaHHKa. TakaBa cThIKa He O Moruia Ja Objie oChIlecTBeHA
€ MaTeMaTHYECKHA HHCTpyMeHTapuyM Ha 20-Te roguuu. HauBHO e ga ce cmsita, e
OTKa3bT OT KOMyTATHBHOCT Ha KJ1aCHYECKUTE BEIMYHHHM € OHOBA OTciabBaHe Ha Kila-
CHYECKATA TEOPHSA, KOETO eJIEMAHTHO OTBAPS BPATHTE TOUHO TOJKOBA, KOJIKOTO € HYX-
HO, 32 Jla BJIA3aT KBAaHTOBHTE CHCTeMH. Ch3AaTENIUTE HAa KBAHTOBATA MEXaHWKA ca M3~
NoN3BaJIM JOKpall BCHYKY JOCTHIIHY 33 TSX CPEACTBA; Halle NpodeCHOHAIHO 32 bJIXKe-
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Hue e Ja TOLTOKMM aeKBATHOCTTA } CTABUITHOCTTA Ha ONepaTOPHKs KBAHTOB e3UK Ha
0)KeCTOUeHa KPUTHKA ChC CPECTBATA Ha ChBPEMEHHATa MaTeMaTHKa. Tbpcum CKPUT
gedexT, koifTo Aa 0BSCHM aHOMANMKUTe B PA3BUTHETO HA KBAHTOBATA TEOPHA U KOHTO
caM Ja HaMepH ofsicHeHKe BbB BPEMEHHOTO Pa3MHHABaHe Ha HYXANTE HA dus3MKaTa ¢
BB3MOKHOCTUTE Ha MaTeMaTHkaTa. TYK BCSKAKBB IHSB BCBUIHOCT € HEYMECTEH. He
MO3KEM JIA CU [O3BOJIMM JOPH A2 6b1eM HETBPIIENBY - TbPBUTE MATEMATHHECKH Pe-
3yJITATH, OKA3BALIH KaK MOXE [1a U3IVIeX1a SlMH aJ TepHaTUBEH (¥ BEpOATHO TO-UKO-
HoMmuueH) GopmajieH e3UK Ha KBAaHTOBATA MEXaHUKA, Ca MOJIYICHU ¢/1Bd Ipe3 mocJes-
HuTe 15-20 roOUHM U JOPH He ca BIIE3/IH B CEPHO3ECH KOHTAKT C (usuveckaTa TEOPHS.
CrparerusTa (B) e cTpaTerus Ha ThPIEHHETO; T NPAEMA, Ue NOBBPIIBAHCTO Ha KBaHTO-
RATA MEXaHHKA € HeoOXO0IMMAa TPEIOCTaBKa 3a HelfHOTo o6obilaBaHe.

Kost cTpaTerus we ce okaXke ycrleliHa, NpsikaTa i MHOTOMMCTOBA aTaka Ha (B) unu
3aaHuAT X0 Ha (B)? My cnelt TexeH 06111, IpoBat Ilie c& HaJIOKH OKOHYATeJIHOTO OTC-
rornenue Ha (A)? [pyBaTa nporHosHa OlleHKa Ha [AHCOBETE Ha TPUTE CTPATCrHH Mo-
xe na 6bae (A) : (B) : (B) =1:49:50. Ensa mu TpsabBa Ja ce gobaps, ue 3] Te3H
YCIOBY TIPONOPLME CTOAT I10-CKOPO JIMYHM TPEANOUUTAHAA Ha aBTODa, OTKOJIKOTO
HEroBH NPOPOYECKH CIIOCOOHOCTH. Cnen 50 roiuHy, KEM CpefaTa Ha X X1 ek, BepOsT-
Ho ILie 3HaeM OTroBopa. )

Ho fajiy ToBa € Haii-BaXHHAT BHIPoC? | _

3. Mpemuspuxartencrso. Moxe fa ce TBbPAM, 4e ¢ roJIaMa BEpOATHOCT eJJMHHA U
MaTeMaTHYeCKHd KOpeKTHa KBaHTOBa TEOpHA HAKora Mie 6bme nocTurdata. OTKPUT €
BBIIPOCHT AAJIH TOBA Ille U3UCKBA WM HE CBHILECTBEHN pasMecTBaHHs Ha IIJIaCTOBETE B
MATEMATHUECKUTE OCHOBY Ha [HEMIHAaTa KBAHTOBA MEXaHMKA. Jlo ToBa ce cBEXIAT aB-
TOpOBHTE Pa3CHKAEHHS, aK0 ce abcTpaxupame oT [0~ [MICKYCHOHHUTE MOMEHTH B THX.

U B gsaTa cirydast obade ocTaBaT ChbMHEHUSATA NN ryobaigaTa MaTeMaTHYecKa
CTPYKTYypa Ha KBAaHTOBATa TEOPHA € u36pana “npasusHo”. Heka 3aMeHHM naucxf‘saﬂerci
3a “ripaBUITHOCT” (¢ Hero ce paGoTH [0-TPY/AHO) ¢ TO-CKPOMHOTO U3NCKBAHE 32 "€/HO3 .
HauHocT”. ChMHEHHATA Ce MOJXPAHBAT OT (PaKT, KOMUTO HUKOTa He 6uBua na ce 3abpabst:
IPEXOLbT OT KJIACHIECKA KbM KBAHTOBA TEOPHS HE & NPOCTO CKOK, TOH © HEKOHTPOJIH-
paH (4 Bce ouie HeKOHTPOJMpYyeM) ckox. [Ipu HOpMajiHY yCJIOBHA JASHCTEA HAKAKBB
Tal{HCTBEH W MOLISH MEXaHHM3bM, KOHTO rapaHTHpa eAHO3HATHOCT B pa3BUTHETO Ha

pusHUEecKaTa TEOPUs HE3ABMCHMO OT M3IMTARMATA 1 MPOMEHHUTE, Ha KOUTO T4 C€ MOA-
nara. HeMuCIHMO € HaMCTHHA - TIOHE 32 0603pAMOTO 6'baellie - TEOPHATA 1a NPETHPIH
CbILIECTREHH 1 TPalHU paskioHeHus. [TospaTa Ha KBaHTOBATA MeXaHHKa cTaBa obaue B
YCJIOBHS, KOTaTo T03M MeXaHU3bM MPAKTHHECKH € PI::K.III-O‘ICH; (urypaTHBHO lgaaaﬂo
“KBAHTOBATA PEBOJIOLMS CYCIIEHANPA KOHCTUTYLMATA . Camo ’I;ElKa MOXe, ¥ TO OBpP30,
[la cé PA3UMCTH HOCTATBHYHO MSCTO 32 Helllo TOJIKOBA HeoOuuaiHo KaTo obia Tcopm;f
Ha KBAHTOBOMeXaHHUHUTE cyicTeMy. ToBa MOJIOKEHHE He MOXKE A 6'b1ie THPMAHO ABJL
ro BpeMe GesHakasaHo. [lHec OrpaHVMUTEHUAT MexaHuabM (WK TOBa, KOETO & 0CTa
HaJlo OT Hero) Tps6Ba Ja ce eKCINIMIMpPa, PEMOHTUDA, MOJIepHU3KUPa U OTHOBO 11&;3 ce
TycHe B fleficTBHe, 2 TOBA & 3a/ja4a, YHHTO maiaby IpeacTou Ja 6baaT 0OCH3HATH. DBB
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BCHYKH CJlyqau T JbJI6OKO I1e 3acerHe HayyHaTa IOJIUTHKA B HHTUMHATA i ChpLEBH-
Ha: BCE MO-TOJIAM A U [O-TOJISIMO TETJ10 B TEOPHATA ILE NPHL0GUBAT MPoGaEMHU, CBBD-
3aHM G rAPAHTHPAHE Ha COBCTBEHATA i €JHO3HAUHOCT. CurypHu rapaHuuu, pasbupa ce,
Ca HEBB3MOXKHH, MOXEM CaMo Ja HOpMyJIUpaMe CBOUTE OYaKBAHHUS - orpaquuTenHM-
AT MEXaHW3BM Jla IIpecTaHe Ja ObJie TbJIHA 3arajika, HeroBoTo AeiicTBHe fa Gbie rmoc-
TaBeHO, NOKOJIKOTO ¢ BB3MOXHO, NoJ Hall KoHTpos. Illom HamycHeM knacuveckaTa
TEPUTOPUS HE MOKEM ITOBEYE [ia IPUEMaMe JIEKOBEPHO, Y€ Tak'hbB MEXaHU3'bM CHIIECT-
BYBa M CH BBpIIN paboTaTa u 63 Hallla Hameca. ToBa 03HauaBa B 4ACTHOCT, Ye TP6Ba
Aa ce CTPEMHM [a 3aITbJIHUM JIOTHYECKaTa IPOMACT MEXAY KIaCHIeckaTa i KBaHTOBA-
Ta Teopus. CKOKBT CH OCTaBa CKOK, MOXKE JOPH Ja CTaHe OlLe [O-T'OJIM, HO BAIKHOTO &
A2 6'b/1¢ N0/ Halll KOHTPOJ - H360P'BT Ha HOBHTE MaTeMaTHIECKH CTPYKTYpH Ja ¢ 0Goc-
HOBaH [10 cTereH Ha (Jloruvuecka?) HeobxoauMocoT. (Heka He cMecBaMe Tasu He06X0mH~
MOCT ¢ HeH36eXHOCTTA Ha MPOLECUTE TIPH PEANTHHA HCTOPHYECKH Ipexol OT KJiacH-
4ecKa KbM KBAHTOBA CHTyallHsd.) - ' '

KBaHTOBaTa MexaHuKa U.0CO6EHO TPYAHOCTUTE OKOJIO HEHHOTO obobIaBane npu-
AaBaT aKTYaJIHOCT Ha MoJOGHH NpobJIeMH 3a €JHO3HAUHOCT, HO T€ Ca Hello NpUHLHI-
HO HOBO 3a (pU3HUECKATA TEOPHS H ABHO 1€ OCTAHAT B IOpTQeilia Ha ClIeaBALIAL BeK.

Kaxso 61 cTaHaJI0 aKo NIPOABIIKUM Ja npeHebpersame HeobXOAMMOCTTA OT TAKaBa
HOBA OpUEHTaLMA Ha HayuHaTa roauThka? Himo pagoctHo. Heka ce BBpHEM KbM I10-
HATHETO NPAaBUHOCT. KakTo ¥ Ja ro ThikyBaMe, Tps6Ba fa npHsHaeM, e IpaBUIIHOC-
TTa Ha eJIHA TEOPHS UMILTHIIPA HEHHATA e[HO3HAYHOCT. 3aKTIOUSHHETO & HeJIByCMHC-
JIHO: aK0 HE ce IPMXUM 32 PasyMHO 060CHOBAHA €[HO3HAUHOCT HA TEODHSTA, HMA
OTACHOCT HEWHHSAT HaNpelbK Ja CTaBa 32 CMeTKA Ha HATpYIBaHe Ha 320y meHus.
Axo cMe TocTaThuHO M306peTaTEIHH, MOXKEM 1A OTHJAEM TBBLPAE Jajieue, OBIXKEHKY
Ce B norpeiuHa rocoka. Kakso Moxe a Hu cnpe? ,

B 103 110-06111] KOHTEKCT 3ajauaTta Ha nporpama, mofo6xa Ha (B), He e ga ce npoTH-
BOMOCTaBs Ha (A) WK Ja ce KoHkypupa ¢ (B); T8 UMa 1o-IbIG0oKY KOpEHH M Io-Jatiey-
HHU LIeJIM. 327 TIPU3MBA 32 CTPATErHYECKO OTCTBILIEHME OTKpUBaMe yOexIeHUeTO, e
TIPEACTOH KH3HEHO BaXeH 1 HeoBPATHM 3aBOH B HayyHATa MonuTHKa. ETo Kkoe e Hali-

CEPHOSHOTO NPEAN3BHKATENCTBO HA KBAHTOBHS XX BeK, OTIIPaBEHO K'bM HEroBys, Ja
Ce HaJiABaMe JOCTOeH, HaCHeIHUK, B

Denpyapu 1997 1.
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cKOTO BIOpO 33 CTAHJAPTH 32 POBEPSBAHE HA CTBIKOBUTE M3M

N3MEPUTEJHATA TEXHOJIOT'WA -
HEM3MEPVIMO BAJKHA

Po6wpr Yaat*

‘ | I I | a ce
Ba MEH, KaTo q)l/{3lfﬂc" Cope I’IK; pﬂ6BaIlIe Ia HBMHHC MHOTI'O BpeMB, IIpemd pit
H

X, ue
cBIbCKaM © METPOJIOTHSATE - HayKaTa 332 U3MEpBaHUATA. Enpa HeoTZaBHa OCh3HaX,

i » . KaspaM ToBa 3aI110TO
METDOJIOTHATA € Hal{-KpUTHIHATA OT “KPUTHUHHTE” TEXHONIOTHH K

[IOBEYETO TEXHOJIOIHH 3aBUCAT OT YIIPABJIEHHETO Ha (uU3UIHNA BETMUUHU. « rone-

B [pou3BOJCTBOTO Ha ABTOMOOHIIM, HANPAMep, Snonys TOALBPXKA ﬁg::;:ﬂn g
panc) ot 7 Ko 8 um NpH NpPON3BOACTBOTO Ha MeTaJlHO-MAaTPUUHUTE KOM A
7la 3a HOBOTO CH Mokoyienye gsuraTesu. B CAIl chiriecTBYBAIMTE CKOP e Aonycm;
GII0KOBE Ha OBUIATENM W [IMIMHAPOBH INIaBU ¢a ¢ AOTIYCK 12 pm. Tlo-mank

ey
B IO-BHCOKO KAYECTBO W U3ITbIHEHHe. AMEPUKAHCKUTE NPOU3BOLUTEN
¥ Ha (abpuuno HuBO. Te

OYHOCT, 32 Ja

TIpeMMHABAT v b
3aM0YBaT Ja W3MON3BAT KOOPAUHATHO-M3MEPHUTENIHH Ma

T
obaue He MOXaxa Ja IMOCTHUIrHaT CTaHOAPTHU 34 AbIXKKHHA C aJcKBaTHA

CBITA, e TpsAOBa Ja uanpaljame Te3H ypelu B Espora 3a ipoBepka, bu TpabBajo na
2

HY TIPUTECHSIBA. ‘ v -
AHAOFMYHO HAIIMTE BH3MOXKHOCTH 32 M3MEpPBAHE [IMPHHATA HA HM;I;P; fo u sanv-
CHTE IIPH TIOIYNPOBOAHHKOBUTE suTorpadicky mpotiecH e orpa};/mn HaMc il
HOCTH 3a paspaboTBaHe Ha YCTPOHCTBA C TMO-BHCOKA TIBTHOCT. anpg p
MuUAT 32 3aTiicBaHe Ha 256 MB DRAM pomyck & ‘O,(\)86um.  rortro HemepHTOHTA
7 Ha OT MHOTOTO 0DMacTH, :
JluHeifHUTE pasMepu ca caMo eJ PHTENIT
TEXHOJIOTHS AKTHBH3HPA ChILIECTBYBAIIOTO MOJIOKEHHUE. B ofjacTTa Ha 6HT;; ; o oo
\ TH, KOHTO MOT -
UTe Ge HyX[adT OT CTAHHapTH,
TPOHMKA M YCIYruTe KOMIaHu o
pE’IJ'[I/IBI/IpaHI/I B cOBGCTBEHUTE UM JIabOPaTOPHH U KOUTO €& pobnuxapaT A0
‘ .

Ha (yHJAMEHTaJHATS CTaHAAPTH.
Hanpumep dpoBUAT MyITHMETED
1989 r., ocurypsisa 8,5 udpu pasaesnTesHa ClIoco o
‘ aprsae
HCTPYMEHT & U3UCKBANI0 CTAHI
o koo [MocTOSHHUTE HATIPEXKEHHs HecTo ce mojydasatr oT
TOYHOCT caMo IABE JacTH

HP3458A Ha Xronet-Ilakap[, IpecTaBeH Npe3
GuocT. CrenoBaTesHoO paspaboTpa-
anpeKeHHe ¢ TOU-

08,
HOCT OT HAKOJIKO gacTd Ha 10°%
CTAHJAPTHMA eJIEMEHT Ha Y €CTBH C HANpeXeHNe 1,018 Vune

nHa 108

Vai 106 ' - 0B PHO UHIHKCE-
*JTpogf. Pobepm Yaiinm e pBKOBOOUMEN HA omdena no Enexmpo- u /caMnlomlapm%peow

. : ’ Y - A » ) F . -
Hepf'meo na yuusepcumema Kapneau Menwn. Toil e BueUL 30M. -MUHUCINBP HA |

ama u mexnonozuume na CAI].
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B CAIIl crangapture ce NOAABPXAT 0T HauWoHANHKA MHCTHTYT 3a CTAHAAPTH U

Texnonorust [HUCT/ (6uswrero HamuonaHo Bropo 3a crangaptu [HBC/). Ot Xionet-
Maxapn nayuuxa, ue p HUCT pabotsat BBpxy 10-BONTOB CTaHAAPT, KATO HU3IIOMA3BAT
npexon Ha JIkoyse(ebH, pu koliTo HeTOUHOCTTA & eiHa vact Ha 10'°, HUCT mpegoc-
TaBH eKCIIEPUMEHTAIHOTO YCTPOHCTBO Ha KOMITaHHUATA, KATO [0 TO3M HAYMH YJIECHH
TyCKAaHETO Ha MyNITHMETBbPA Ha Ma3apa. Kopropauuara RMC Bede mycHa Ha masapa
kaybpupaHa ¢ npexon Ha Hoxoyse(erH crcTema ¢ MukpovuI.

AHaJloruHo cera oMbT ce Peajlisipa upes NoNynpoBOAHUKOBA CTPYKTYpPa C Me-
TaJl-OKHCCH MOJYNPOBOAHMUK, [IpHHIMITET My Ha paboTa nouusa Ha KBaHTOBUA e(heKT
Ha Xou. IMpu TEMIIepaTypaTa Ha TEYHUS XEJIHIT B YCTPOHCTBOTO, KOTATO € ITOCTABEHO B
CHIIHO MATHHTHO 110Jle, ce hopMHpa KBAHTOB ABYMEDEH eJIeKTPOHEH ras. OcHrypsisa-
HOTO OT TaKOBa YCTpOICTBO CHIPOTHBIEHME Gelie uxcupano upes mexaynapoaHo
cropasymeHue Ha 25 812,807 0. ‘ '

Hctopuaecku TognocTTa TpH U3MEpBaHe Ha BpeMe ¢ Guila MOBMINABaHA MOpalH
HYKAUTE Ha HayuHUTe Npunoxerus. Hanpumep npes 70-Te rofuHu ycTpoiicTBaTa 3a
[peAaBaHe Ha UH(bOpPMaLKs 3a BpeMe I0CTABUXA OTPaHMYEHHUE, KOETO CTAHIAPTHHAT
ToraBa aToMeH 49acoBHUK NBS-6 ¢ To4HOCT oT enHa vacT Ha 10" mpeogons mecho.
Pasputieto Ha Metomm 2a TIPELH3HO NMpeJaBaHe Ha CHTHAJIM 32 BPEMeE U YECTOTa
HOMOINTa Ha CirbTHHLM cTumyupa HUCT ma samoune paboTa BBpXy cienBamoTo mo-
KojieHue ctangapti - HUCT-7. Huec Xioner-TTakapy NpolaBa YeCTOTHHI CTAaHAAPT
HP5017A, xoiiro € ¢ TounocTTa Ha HBC-6. Tosu CTaHIAPT Ce U3II0/I3BA OT TeJIEKOMY-
HHKaUMOHHUTE KOMIAHHH 32 CHHXPOHM3ALMATA HA TEXHUTS MPEXKHU,

MexnyspemenHo HoBu HayuHU npunoxenus tiaackaT HUCT xbM omie no-ucoka
TOYHOCT. EAMH NIpHMep 32 TOBA & TIPo b IKHTeHATA cTabUIIHOCT, KOATO Ce U3UCKBA 3a
U3Y4aBaHe HA MUJTUCEKYHIHUTS ylcapy sa nOKasBaHe Ha I'PABUTALMOHHUTE BbITHMU.
Usrnexna, ue moxe Aa ce MOCTHUTHe TOYHOCT oT 1015 4pe3 H3MOoMA3BaHEe Ha ONTHYESCKH
TIPEXOJ B CHEKThPa HA KHBAYHMSA HOH. Konxperro 3a Tosu Hou egno IBJIFOXUBYIIO
(0,1 s) D-creTosmMe BogH A0 LIMPHHA Ha JIMHUATA OT CaMO HAKOJIKO Xepla IpH 4ecTo-
Ta Ha npexoga 10V Hz. 3a PCAJIM3MPAHETO Ha Ta3M UIHpUHA Ha JIHHUATA 0Dave e Heob-
XOAMMO HOHBT fa Gblle oX1afeH A0 TEMIEPaTypH OT MOPALbEA HA MHJIUKENBHHH, KATO
buBa ynaBsH 4pes rburcTo HasLTaNe, ‘ ‘

O6paTHO Ha OHOBa, KOETO MOYKe Aa CME TIPOYe/IH B y1eOHHINTE, METPOJIOTHATA He 6
TIPOCTO N1a G€ C'bXPAHSBA MNATHHUEB IP'bT MITH HIKAKBA Maca B kamepa. Ts e quHamuy-

. Ha o6JyacT Ha (uznkaTa, KosTo © CBABOHOCHO BaXKHA 33 HAILATA TEXHOJIOrUYHA HHb-
PACTPYKTYpa U 332 HAUMOHAIHATA HU KOHKYypeHTHOocroco6HocT. Bee ore He ce nossspa
B KOHTO U 1a 6MITI0 clMebK Ha Had-BaXKHHUTE TexHoMoruu. Thil KaTo HallMOHAJIHUTE J1a-
GopaTopuu TBPCAT HOBH 3a71a4H, Te 61 TpsbBaNO K2 06MUC/IIT BB3MONKHOCTTA J]a IpH-
JIOXAT EKCMEPTHUTE CH BH3MOKHOCTH B MeTponorusra. Toa ocurypssa enua ectect-
BEHA BPB3Ka € IPOMHULLUTEROCTTA. [ToyTH TIOBCEMECTHO ce cMsTa, e henepaHoTo np
BHTEIICTBO HOCH OTTOBOPHOCTTA 33 MeTponorusta. Huro npomuiunenoctra, Huto ax
ASMHYHATE HHCTUTYLIMM MoraT 1a OCHTYDAT KOHKDETHOTO M JBITOCPOUHO (DMHAHG

a-
a—
“.—
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e HMO. ’
aHe, koeTo I e Heobxon e
i H,GSaBI/ICI/IMO OT OrpOMHATA B3AMMHA 33aBHCUMOCT MEXIY TeXHOJOTHATS P

3¢

nabopaTtopuu npe3 80-Te rofHHHU. C

HUCT 3a
B 61oxeTa Ha npesugenta bym 3a 1992 r. ce npeasnarame OHOMKETHT Ha

5 rogunu. Konrpe-
HAyYHU ¥ TEXHMUECKH U3CIeBaHHA 12 6bJe yABOEH B PAMKHTE HaaT_n ngmmcm—ra
obT 0Bade He MOJKpeny ToBa npeiokerue. [To Bpeme Ha Kaka_;ILIp/xIxé SNy
out xamrianmsa Byt KIHHTBH ChLIO NPeJTOKH OIOHKETHT Ha“n CT na o npomma -
EnuH gokyMmedT Ha Benus fom oT 17 Qespyap, ozariaseH “Lp T o
OCBILECTBABA :
” oxkeHMe 3a “yIBOSIBAHE Ha 6 OT 7120
T oenonart ” yapae Ha obmus 6ronxet Ha HUCT
wsita HUCT uzcnenpanns fo 1998 r.” u 3a yBesin4an: S e
. 80(; wiviona $, no 1,2 munuapna $. Io-rojiiMaTa 4acT OT yBEJIH To obare I
. " a : a HU .
OTHIC 32 TaKyBa BBHHIUHU MPOrpamMH KaTo ITporpamata 3a amrg;?gr I
s 33 ‘ ‘
YecKaTa poJis Ha ¢
a OT BHUMaHUE HCTOPH ’
BaxHO & Ja He ce UBNYCKE ;
i ETPOJIOTHSATA.
He HA HalllaTa TEXHOJOTHYHA HHd)paCprKTypal‘{pe?’ MeTp T apaT BaRoCTT
A ay4HaTa ¥ TEXHOJIOTMYHATA oBIIHOCTY He 3armouHdar Ja p i
o ; 6 a U3Mep
‘ HOCTTA, CH [T
‘ raT [ia 3aryoar crnoco rann
- meTpojiorngTa, CAIL Mo S
a0 MlmI:m JlOCT'lT:b'{HO TOYHO, 3a /la OCTAHAT Ha MpeJHATAa JIMHHA
BeJIn 7

nayeare. Mpesop, ot anrnuiicku: Wn. Pyces

Robert M. White, Meaéurement technology: immeasurably important,

Physics Today, April 1993, p. 55

_____________ -
e oesen ako
"
| UTe OHOBA, 33 KOEBTO roBOpuUTE,
[ AKO CTe B CbCTOsiHME fa u3mep eT,e O oCanra, AKD HE
MOXKETE [a ro uspasuTe C u1cna, BUue 3Ha O S O neR0e.
| TOBA C Yyucna, Bawero
MOXKETE fa Hanpasute
: " TATbUYHO. -
| mc
HNopp Kensus (Ywiam To
l ’ (1824 -1907)
|
L e e e e e
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KOH®EPEHIUA “TEPEKTOCKOIINA’97”

Ot 9-111 mo 12-TH souu 1997 r. B rp. Cosonon ce mposene XII Hauuorxaﬂnﬂya kondﬁe-
peHumI“no bespaspymmTeeH KOHTPON ¢ MeXIYHAPOLHO yqacme u VII Mnagexxka
IKoJa “BespaspymumnTesieH KOHTPON Ha CTPYKTYpaTa U (H3MKO-MeXaHMYHUTE CBOHCT-
Ba Ha MaTepuajmute”. [IpucbeTsaxa oxoo 120 nymm uexeHepH, GU3HLM K CRELMANTHC-
TH-1e(EKTOCKONUCTH OT LsAIaTa ctpara. Kondepenuusara ce oprauusupa ot HHT/]
iﬂc:;TyT o Mexarmxca: BAH, CUME-KOHTPOJIL, HTC 1o MAaIIMHOCTPOEHE U o%é
Cngﬂcz;B,MZTg%:é g/c;z):grcxm Ki1oH Ha Cpro3a Ha (DusHLuUTe B.ngnrapm. I'enepanen

Kontepenuusra umante Tpu ocHoBHY pasjesa: TeopeTHYHA YacT; QUPMeHH ceMH-
HapH 1 XpBIIIA-MacH; u3/10%6a. OCHOBHO TeMAaTHYHO HAIIPABJICHHE HA KoH(epeHIUATA
6s1xa Mpo6JIeMUTE H PasBHTHETO Ha Ge3paapylIUTen 1A KOHTPOI 1 6e3paspyIIUTeNHU-
TC U3CJIeIBAHUS HA CTPYKTYpaTa M (PUSHKO-MEXaHMIHHTE MOKA3aTEe/ M Ha MaTepuanu-

TE,
» KAKTO M HAKOU yHAaMeHTaHM Ipo6ieMut. B TeopeTHYHATA YaCT 65Xa MAHECEHY U |

obc¢
©0 BACHU HaJl 70 rUIeHaPHH, COKLMOHHM U HOCTEPHH JOKIAJa. Kondepeunusra 6ente
28nr0TBeHg U IpOTEHe NPH AKTUBHOTO YYACTHE Ha uiieHOBe Ha CPB, KouTo H3HecoXa U

Ih_xlayqnu Roknana, Ynernose Ha Cbro3a UMaIe i B OPraHU3alMOHHMS KOMUTET
. 063 eBpeMe ga bupMeHUTE CeMHHADH M KPBIVIMTE Macy Bsxa 06CBIEHH aKTyaJHU
Cr; > M B 00J12CTTa Ha Ge3paspyIIUTENHUA KOHTPO U 65Xa OCBIIECTBEHH KOHTAKTH

:}E)_I ,ZICTaBH'l'GQﬂH Ha BOJCeIIM Cbl/lpMPI B 06J’IaCT’ra Ha ,ZICCDGKTOCKOHI/UITB.

aus .
ot éxmg aTa 6sxa NpeJIcTaBEHH anapaTypa, ypeau u NPHCIIOCO6IeHNs 3a MoAro-
yqacn:Baxpa(Doma H U3C/ICLBAHC Ha MaTePHAIUTE IPH Ge3pa3pyLIMTEHIA KOHTPO
a gupmure HAT-TIC, Onumnyc, H ‘ '
5 -I1C, aMuKoH, M -
o , » Mynrurect, Pocunanr-doro,
‘Bbe ' - i -
il J?f;sxa ¢ 35-ropumus o6ueil Ha Hanponannoro HTI no medexrockonus
OBS - yyacTHMUM B epexTockomus’97 - 6
! - baxa

i ‘ Harpaqegn c 6iarogapcTBeHa

Tema ‘ -
o BTxquaTa HaCOYCHOCT Ha KOH()epEeHIMMTe 110 BeapaspyluTeneH KOHTPOJI Npe -

BACHIMTE CH W3TAHUA OLLIE NO-aK ‘
THUBHO y4acTue Ha (U3HILM, BKIIOY

wieHoBe Ha Chro3a Ha QU3MLUTE B Bruarapus. B, e

CT. H. ¢. B-p Pycu [o6pes

o

| Tpa6ea KD, KBTI HOX® A e War o 1 oo 1'

0a Ce U3MepBa BCUYK

I orues HeUmOpOY p 0, KOETO MOXe Aa ce usmepu, u aa ce

I k NN 0 00 TO3KM MOMEHT ha ce Hanpaeu N3MEPUMO. :
|

| Fanuneo Fannneit (1564 - 1642) }
b ‘
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_ knueonuc

SEMETPECEHUMATA -
T'EOPM3UYHA AHOMAJIMN, ECTECTBEHHA

ABJIEHIS NN PASPYIIUTEIHA BEACTBUA?

Boitko Paunrenos™

Pasbupa ce, OTFOBOPBT Ha TO3M BBIPOC € “H TpUTe”. 3aI0TO 36METPECEHUATA KATO
U3MYHY ABJICHUS TPEeJCTABIABAT AHOMAJIMK B MIOBEJCHUETO Ha NOJIETO HA Hallpexe-
HUSITA B 36MHATA KOPa, IPUCHILH ca Ha BbTPELUHMA reoJHHaMUYEeH XUBOT Ha IJTaHeTa-
Ta, KOATO OBUTABAME, 4 KOTATO CTABAT C TOJISIMA CHIIa U B I'bCTO-HACENIEHM PaiiORH Ha
3eMsTa, NPeAU3BUKBAT MHOTO XEPTBY M TEKKM Pa3pylIeHUI Ha crpaiuTe H ChOPBKe-
HusTa. BIHO MOMYIIApHO MaNokeHNe Ha IPHYMHUTE, TOCSAUIUTE K PrsiyeckaTa Cbul-
HOCT HA Te3W ONacHH TIPHPOIHY KATAKIM3MH € HallpaBeHO B HOBOMBJIS3/IATa KHHIIA HA
CHexuHa Puxxosa “CBeToBHHTE 3eMeTpheHM kaTacTpodu”. ONUTEH CEU3MOIIOT, CBC
COJIMHH [O3HAHMS BHPXY CHINHOCTTA HAa 36METPECEHUATa W TEXHHTE MOCHCACTBHA,
aBTOpPKaTa € yclisja 3a I'bPBH BT Ja OJHECE Ha UNTATEJIMTE Ha OBJTaPCKH €3HK U3-
BECTHI CAMO Ha OTPaHHYeH KP'bI' CIELMAIMCTH JTaHHH, PakTH ¥ 0COBEHOCTH Ha 3eMET-
PBCHHA TIPOLIEC, KOUTO BUHATH ca Guiu BB hokyca Ha ChBPEMEHHUTE U3C/ISABAHNS 110
Cen3MoJIorus. BehbIHOCT 0CHOBHATA 3aCJIyra Ha aBTOpa e MOAHACAHETO Ha crieluany-
3upaHaTa HH(BOPMaLHs 38 3eMETPECEHHUSATA, TAXHOTO MPOCTPAHCTBEHO PA3NONOKEHAS
BBbPXY NNaHEeTaTa ¥ APUIHHKTE, KOUTO TH MOPaXAaT, Ha HOCTBIICH, JIECHO pazbupaeM
eauk. [Tony/isipU3aTOpCKUTe Ka4eCTBA Ca G PA3BHIIM BBB BPEMETO (HATIOMHSIM, Y€ TOBA
¢ BTOpaTa KHMIa Ha aBTopa - cjiel “3eMeTPECeHHETO - GencTBHE M U3TOYHUK Ha ITO3HA~
‘HMe”, M3iisgaita peau 1 5-HHa TOMHY) 1 ca MPHeJIH Bewe [0-aTPakTHBHA M MHTEPeCHA 32
wuraTens Gopma. MHOTO cxeMH, TabIUIM U TPa(UUHU TIPUITOKEHHS HIIOCTPHPAT YB-
JiekaTenHoTO YETUBO. ‘

Haz 300 kaTacTpo(anHy 3eMeTpeceHus, OBede OT 2 MUJIHOHA XKEPTBH, 3aryou 3a
CTOTHLIY MUJIMAPHM JOJIAPH - TOBA € CHBCEM KPATKa CTATUCTUKA Ha ONMCAHUTE B KHM-
raTa cBETOBHM 38METPBCHU KaTacTpOo(Qu. BChlUIHOCT 3eMETPECEHHUATA, KaTO 8iHa OT
Hail-OMIACHMTE H PAa3pYLUIATEHA NPHPOJHM CTUXMHM Ha 3eMATa, Ca MPOCTO SCTECTBEH
“npX” Ha KHBeel[aTa MilaHeTa. [1o CBOM 3aKOHH, ChC CBOHU NMPABUTIA - Oe3 312 yMHCHJ
K'BM XOpaTa, XuBeeld BhpXy Hest. Tosa, de MpeIU3BHKBAT CMBPT, PA3PYILIEHHA U 4O~
‘BEILUKH TPare/Iii, € 10-CKOPO Pe3ysITaT OT HecnocobHOCTTA HA UOBEKa [ Ce PUCIoco-
61 NOCTATHUHO HOBPE KbM eCTECTBEHUTE MPOLISCH Ha 3eMATA, OTKOJIKOTO 3112 OpHC.

BCBUIHOCT eJHO OT Haii-rojieMHTe MOCTHKEHUS B HayKaTa 3a 3emsaTa e GopMynupa-
HaTa npeau okolio 40 roguHu “Teopys Ha ruiouute”. T ce rpajiv Ha JBa OCHOBHU CTBJI-

" % J]-p Foitico Panzenos, cM.1.C., CEUIMON0 8 Hncmumyma no 2eofusukca na BAH.
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Qur. brok-cxema 3a gBuxenuemo Ha
NAGYUME NP CyBAYKUUS

6a: MbPBUAT - EPHOAMUHATA NPOMSIHA Ha MATHUTHUTE IOJIFOCH Ha 3emsara, 3anevaTa-
Ha B CKAJIMTE Ha HEMPeKbCHATO PAsILHPSBAIIOTO CE OKEAHCKO IbHO (OTKpUTa npes 50-
Te FOJIMHY Ha HALUWS-BEK i HapedeHa “pudTorenesa”™) u BTODHAT - HAJTHYUETO HA IBJI-
boxu u cunHM 3eMeTpeceHus (OTKPUTO Mpes 30-Te FOJMHM OT anoneua K. Bazatn).
Cnopes TeKTOHUKATA Ha IIOUHTe KOHTMHEHTHTE Ha 3eMsTa NpeACTaB/sABAT FUTAHTC-
KU I1oYy, “rutyBamiu” B MaHTHHHNA cyGCTpaT. Te ce ABIXAT OT BBTpEILHO-3eMHU npu-
YHMHH, KaTo ce “cObekBat”, “pasgaieuaBaT”, “NMoOAITbXBAT” WIK “IUTH3raT” eHa CIIps-
Mo Apyra. B pesyaTaT Ha ToBa B nepudepuaTa UM PL3HUKBAT CUJTHM 36METDECEHNUs,
BYJIKAHW Wi ce 06pasypat miakuuu. Cera ce cMATa, ye seMeTpeceHuaTa B Brarapus
ca “oTrnac” oT c6bChka Ha KOHTHHenTHTe EBpona u Adpuxa. Tasu cTpoitHa xunore-
33 HaMupa ITOTBBLPXKAEHUE B MECTOINONOKEHHETO U AbJIGOUMHATA, HA KOUTO CTABAT
CHJIHWTE 3EMHU TpycoBe. [Topaau ToBa cera HaykaTa cMsiTa, 4e ca U3BECTHH MecTara,
KBIETO MoraT Ja C€ 0YaKBAT CHJIHH 38METDECEHHS H KL TAKUBA Ca MPAKTHYECKH
HEBB3MOXKHH. ‘

32 CUJIHH 36MeTPECEHHS B IPEBHATA HCTOPHS HA YOBEYECTBOTO, 34 MOLOOHN GencT-
BCHM fABJICHUS M y HAC IPE3 MUHANMTE BPEMeEHa, CTaBa OlIe JyMa B Tasu xaura. Ho He
camo ToBa. LINTHpaHu ca M3BaJkM OT XPOHUKH M XYN0OKECTREHH [IPOU3BEIeHHsI, OTHC~
BaIll{ [OC/ICIUIIUTE Ha HAKOW OT HaH-M3BECTHUTE 3eMeTPhCHU KaTacTpo(y Mo ceeTa:
Jlucabon (TToptyranus) - npes 1755 r., Mecuna (Mtanus) - npes 1908 r., Acam (I/IHILHH)

: | | CBemsm na pusukama - 4/97

(ur. Brok-guazpama Ha XOpUSOHIMAAHOMO NAb32aHe Ha Tanac-(epeanckus pasnom npu
gBuxerHuemo Ha Tamup cnpamo TsaH LLak

- npes 1897 r., Tanwan 8 Kuraii - npes 1976 r. [TocenHoTo & B3es10 500 000 1;1;%;?:1;.
He ca 3abpasenn 1 GbIrapckute 3eMETPECEHHA: KpecHa (’}904 r.), Kamaxpa ( (19:77,
Coous (1858 r.), nosauscko (1828 r.), a  “no-npecHuTe™: Bpanua u BenHrpan
Tpaxuua (1986 r.). ' A

F'),giigz:oiﬂ?dMaﬂliw(aBTOpKtha € OTAEeNMJIa Ha T.H. “BTOPUYHK aBneHm”. WaBecTHO
¢, ue 3eMETPEeCEeHUATA KaTo NpUpoHy 6eACTBUS HECTO ca CHIPOBOACHU OT IpyrHt Hfi
TTO-MaJIKO ONACHH SBJICHUA: IPel- ¥ CIeA-TPYCOBe, ByJIKaHU, BBIHU-IYHAMU, paslien
BaHMs Ha 3eMHATA KOpa, TUIAHTCKH CBJIAUMILA, JIABUHM, CPYTBaHUS U JID.

JlazeHy ca ¥ cpaBHEHMs MeXIY PasJIMYHATE CKAJH 32 MSMcpraHe.,Ha 3emeTper; e
ara, KAKTO Y OTIMCAHUS 34 HPYTH HeobUuailHY CHITbTCTBALIM ABJICHHUS: CUJIHM 3BYK :
CBETJIMHHM ABJICHUSA, H30HKBaHE HA TOPEILY TOA3EMHH H3BODY, IIACHHHM HBpI/Il"BaHI/In-.

C gpyru LymMy HA BHUMAHMETO HA YMTAaTeNs € NPeJIoKeHa eiHa nmepecni;qna;:?'a
HeHa ¢ (hakTH ¥ omucaHusd, GoraTo HIFOCTPUPAHA KHHTa, KOATO Jana qu;cz)p al 2 o0
CBETOBHUTE 3eMeTPbCHH KaTacTpo(y oT Abjib0Ka APeBHOCT A0 HALH JHHU. UCBEH oo
CIIPaBOYHMK 32 TIOCJSAHLATE OT CHIIHUTE CBETOBHH 36METPECCHHS, KHIraTa © anomo
TEeNHO YEeTHBO ¥ MOXe a Gbie NoJeaHa 1 32 MIaJUTe JIFO603HATEIHA YATATeIIH, K °
ce BIIeYaT/IABAT OT NPUPOJHU KATAKIM3MH, KAKTO W 32 IKHpoKaTa ny6JinKa, KosiTo po
sBSBA MHTepec B 0BMacTTa Ha HaykuTe 3a 3emsra. M

HH-
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IHOATI'OTOBKA HA CIIEINIMAJIUCTHU IO
METULIMHCKA ®UUKA U PAJINOEKOJIO-
't B IIYMEHCKHSA YHUBEPCUTET

X. Bacunesa*

Creupanusanms “meanuuncka (Gusuka u PaZiHOeKONIOrus”™ KbM YHUBEPCHTETCKATA

cneyuasHocT “@usuka” Gelle cbagajeHa 3a ITbPBY BT Y HAC NPEAH LISCT FOAMHY B
- IMymenckua ynusepeuter “Emmckon KoHOTaHTHH Hpecnascku™. [Tpes 1996 r. zapnp-
IIH TEPBUST BUITYCK (PM3HLIM C TaKaBa CHEeLMATTU3A LS.

YuebuuTe nnaHoBe Ha crenuajiM3aMaTa ca H3TPajeHH BbPXY HIEATA 32 CTENSHHO
obyuenue. ITpes mbpBUTE TPU rOAUHM CTYAGHTHTE MoJiy4aBaT ofllla [104roTOBKA 10
dusmka B o6ema, npensuned 3a YHHBEPCHUTETCKATA CHELMATIHOCT, KOGTO ChOTBETCTRA
Ha IpelIBIbKAAHATA CTeMeH “Gakamapbp mo (husuka”. Mpes CJIeABalMTE IBE FOAVHH Ce
TIpeMUHABa KbM CNIELHATH3HPAHO OBYYeHHe B ClleIHUTE HaTIpaBleHus:: Paguoornana
3aiuTa, KnuMartHuna AosuMeTpus, HykneapHa MeauumHa, O6pasHa AuarHocTHka, Pa-
Auoexonorus, GUIMYHE METOAM B MeAMUMHATA, PUIHYHK (axTopu Ha paGoTHaTa u
OKoJIHaTa cpeda. [TpenonaBaTenckusT ekun BKJIFOUBA, OCBEH LIATHUTE IIPENONaBaTe I
Ha YHHBepcuTeTa, nektopi ot Cothus - Bomeu CMeNHANIHCTH B CbOTBETHUTE HalpaB-
JICHUS Ha MeJUUMHCKaTa QU3MKA U pafHOeKOJIOrMATA. '

IIpakTnueckoTo obydenue BBB BTOpaTa CTeneH ce OCBUIECTBABA B JJabopaTopuuTe
10 O3MMETPHUSI M PATHALMOHHA 3aLUTA, PAJHOEKOIOrHS i ANPEHa eIEKTPOHUKA Ha
[Mymenckus yuusepcuret. YacT ot CHIeLMaNN3MpaHaTa MOArOTOBKA ce NpoBesxna B Ofe-
JNUHEHUA palfoHeH GoHNY el KOMITIeKE B MTymen, nanonspaitku 6azata Ha PenTrenoso,
Panuonoruuno u Burpewino oTneenne u JIabopaTtopusta no pagmonsoronma muar-
HOCTHK3, a Taka ¢bi1o B JJabopatopusaTa “®usnynu taxropu” na XEU - lllymen. [Tpor-
pamata Ha oOyveHHe IPeABMAKAA U eAHOCE IMUYHA yuebHa npaktuka B Codus - 8 Ha-

LHMOHAJIHUSA OHKOJIOTHYEH LEHTDBD, B JIbpikaBHATA YHUBEDCHTETCKA bomuuua “Llapuna
Woauna™, B LlenTrpa 1o pagnobuonorus u PanualMoHHA 3aMuTa, B ANleKcaHapOBCKa
6onumLa, B LlenTbpa no xuruena, a Taka cbito B Haumonanuata naopatopus o met-
POJIOTHS Ha HOHM3MpaluMTe JIbYedus B JIoBeu U B AEL - Kosnonyit. B xpas Ha nietu
Kypc ce MpoBexja efHOMeceqHa Y4eGHO-NPOU3BOACTBEHA NPAKTHKA, Ype3 KOSTO ce
PeANlU3Hpa H3NUCKBAHETO 3a NPAKTHKA Ha KOHKPETHO PaGOTHO MACTO [oJl PbKOBOJICT-
BOTO Ha KBaaupHUMpaH cneupamucT. CTyNeHTHTe paboTAT Mo eHa cenmMuLa B TpH

oThenenus Ha PBK - Papuonoruuno, Penrrenopo u JlabopaTopusTa o paguousoTon-

* WKenn Bacunesa, Daxyamem no Pusura, Hlymencru

yuusepcumem “Enucxon K, Hpec-
Aageru”
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Ha JMarHOCTHKaA U BJiabopatopus “©usuund Gpakropu” va XEU - Ulymen. OGyuenneto
3aBBPILBA ChC 3aMUTA Ha AUMJIOMHA paboTa.

3aBBpPILIMINTE IOMYYaBAT KBANU(HKAIHs “OU3MK CBC CHIELUaT3aLus 110 MeTHLHH-
cxa ¢usuka ¥ paguoekosiorus”. Tasu kpanuduxalusa chOTBETCTBA Ha NpeJBIKIaHATA
crerneH “MarucTsbp no GU3MKA U MeJULIMHCKA (PU3MKA”. ,

CTyleHTUTE, KOUTO 3aBbPILBAT Ta3H CHEUHAJIHOCT, MOTAT [ia ce Peau3upaT KaTo

* (pu3uLM BB BeHuKH QuanyHy nabopatopuu. [Ipnaoburara CreNUaT3ALHA [0 Mepu-

LrHCKa (PU3KKA UM JaBa Bb3MOXKHOCT Ja paboTAT ¢ ycnex KaTo:

* DUz B MEIULIMHCKY 3aBeJEHU [0 YCTAaHOBABaHe, IPHIaraHe u KOHTPOJ Ha
JIHATHOCTUMHY U TEPAIIEBTHYHM METOH ChIVIACHO H3HCKBaHuUATa Ha EBponeiickaTa 06-
1iHocT. [To-KOHKpEeTHO TOBA BKIIIOYBA!

- B OTJAEJICHUATA TIO JIbUeTeParus - 32 JO3UMETPHYHO [UIaHHPaHe, KAaUeCTBEHO OCH-
TypsIBaHe HA JIbUSTICUCHHETO U JIOSUMETPHIHO KaguOpupaHe Ha JIbUETEPENeBTHYHH
anapaTu; ‘

- B OTJHeJIeHUsTa NO-HyKJleapHa MeIMI¥HA - 3a KaueCTBEHO OCUTYpsBaHE Ha pan‘n- .
o(hapmaLleBTHTe, HA PaMOMETPHYHATA aNapaTypa U TeKyUl JIbYe3aUTEH KOHTPOJ;

- B OTJeJIEHHATA 110 00pa3Ha AMArHOCTHKA - 32 KAYECTBEHO OCHTYPSABaHe ¥ KOHTPOJI
Ha J030BOTO HATOBAPBAHE HA NMALMEHTUTE B PEHTICHOBATA IMATHOCTHKA, (u3rYeH KoH-
TPOJI Ha YATPa3ByKOBaTa JUATHOCTHKA, IIPH NpuiioxkeHueTo Ha SIMP;

- EHUATA TI0 (PU3HOTEPArMs U Ap.

*?I)Cl);izj;,lzimrypﬂsg)mu pa;igauuom{am 3aMIMTA IPY MEAHLIMHCKO H IPOMHUILIJIEHO
M3IIO/I3BAHE HAa HOHM3UPAILNTE m;qergrm. \

* eKOJIOrHYHI JTabopaTOpUH.

* g:;[ﬁ;( : ?(?I:Il?d PHOIIC, pwosoimcnu 1 eKkcriepTH B jlabopaTopuu no Qpuand-

GOTHATA M OKOJIHATA Cpefia.
g ’?gzgsﬁuﬂz JI:ZGopaTopmee B HOBOOGDPA3YBAHUTE CHIVIACHO H3UCKBAHMATA HA Eb-
porieiickaTa 06IHOCT HHTEPJUCLMIVIMHAPHY OTIEH O TPYA0BA MEAULIMHA.

* MEeTPOJIOTHYHH JiabopaTopuu.

* gﬁiiﬁi E:m ocirypsfnaﬂe Ha 6e30MacHOCTTA Ha Ja3epHUTE CHCTEMH B CTOMAHCT-
BOTls/I.e,uMumIcmaTa (uzvKa ¢ BCHUKM HeHHM acleKTH, BKJIIOUBALLM PajnalOHHATA 2:;
| IMTa, KIHHAYHATA PafgMoJoTHYHA (H3KKa, & TaKa C'hLIO U KIMHMYHOTO HBHOJ]BBE;H: s
HelloHM3UpaIUTe JIbUeHUs (J1azepH, YITPa3Byk, UV-m:quJ:Ie, MUKPOBBIIHU U p. 2 a,—
IMTaTa OT BCMYKY BpegHY (aKkTopH Ha OKOJTHATA Cpelia - HOHH3UPALIA Cu Heuox{;apyI~
1Y, e TPU3HATA U yTBbPAeHA HayuHa CHeUaJIHOCT B PA3BUTUTE CTpaHH. Lenall uo_
ata “MemuMHcKa (puanka i paguoekosiorusa” B [IlyMeHoKUs YHUBEPCUTET 3aITbJIBa 1 ]
Cera ChIIeCTBYBalIaTa IPa3HOTA B HALIETO YHUBEPCHTETCKo obpasoBaue. Bonpeku ce
TaIlHATa TeXKa MKOHOMUYECKa CHTYalys B BbiIrapys IoAroToBKaTa Ha KBEIJTM(I)PIHI/IpaHI/I
MeIMUHHCKH (Qusuiy B Buarapus Tpabsa fa NPOABIKY, 32 Aa MMaMe FOTOE:IOCT 3a MpH
BeX(IaHe Ha HallleTo 3ApaBeomna3BaHe KbM MEXAYHAPOJHUTE CTAHAAPTH. B
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YPABHOBECSABAHE HA
I'IOBAJIM3AIIMATA

lenuz Akgerus *

[CnobanusausoHHUST npouec, KOHTO 3amo4Ha ¢ kpast Ha CTyAeHaTa BoiiHa, 3acerta
CHJIHO (u3anueckaTa obwHoct, Cnopen Tokuiickama dexaapayus na Pusuveckume
obunocmu , HanpaseHa Ha CeemosHuA Konzpec Ha Pusuueckume obugrnocmu (RACIP-
2; 18-22.09.1995 r.): “@usuueckama obiynocm e UINON3BA HOBU UHCMPYMENMU 3a
nO00BpABAHE HA MENCOYAUUHOCHIHUME KOHMAKML 1 3a pasnpocmpanasane Ha 3Ha-
Hue upes eAekmpoHnY nydaukayuy, cooblyenun, Hayuny uscredsanus u obyuenue.”
To Moe MHeHME eHO OT Hali-BaXKHUTE 3aKTIOUSHUT Ha KoHrpeca Oe, Ue rpes 31aTHATA
€MoXa Ha KOMYHHKAIMHTE r1o6anusaluaTa B HAYKATA MOXe Aa 6bae U3MOI3BAHA OT
BEJIMKUTE CHIIK UPe3 CKBIOCTPYBALUM MEKAYHAPOIHM HAYUHH CHTPYIHMYECTBA, CTAH-
JapTH3MpaHe Ha 00yueHHeTO Mo (bnamca, eJIeKTPOHHH IY6JIMKALMK U T.H. 32 II00IIps-
BaHE Ha COGCTBEHUTE CH MKOHOMUYECKH M KyATYPHU uHTepec. CaMo upes ycTaHOBS-
BAaHE Ha MECTHHU HayYHU U KYJITYPHH ChTPYAHUYECTBA, KOODAHHHPAHH OT MPaXJaHCKU
OpraHU3ALNK, PasBUBALIUTE C€ CTPAHM MOXe OM 1lie YCIIedT fa 3anassT coBCTBEHUTE
CH HAYYHH M KYJITYPHHU Tpaguiinu. ‘

Taxisa perMoHaJIHi OpraHM3aLMK MOTAT [[a IOMOTHAT H 32 3alI0UBAHETO HA EPHOL
Ha I'BJITOTPAEH MUD B PaHOHH, B KOUTO PasINYHH HALMM CIIOJENAT eHA o6Ia KYJITY-
pa. BankanuTe ca BaXeH npuMep 3a TakbB paifon. B apesnns Typxo-Brarapexy esux
“GankaH” o3HAYaBa JYBA, CKANMCTA ¥ IITAHMHCKA obmnacT, kKaTo gyMaTa 6e U3No/3BaHa

3a IJTaHHHCKAaTa Bepura, KosiTo npecnqa'B%nrapMﬂ OT U3TOK Ha 3anam. ITo-kwcHO Teor-

paduTe 3aMOYHANM Ha s H3MIOJI3BAT KATO UMeE Ha Esponefickits rorousToues nosyoct-
poB. lbnry rofusy xopata B To3M paifoH ca XKUBesu 3aeAHO 1o BuzanTuiicko u OTo-
MAHCKO ToCIIOACTBO - HCTOPUUECKH (AKT, KOHTO & OBes L0 Ch3AaBAHETO HA oba
Bankancka xyntypa. Crnen Tosa Openckata PEBOJIIOLMS [TOBJIMABA BEPXY TO3H paiioH 1
C€ Ch3N1aBaT HOBM AbpxkaBu. [Ipomenute Ha Bankanute cien [TbpBaTa cBeToBHA BOltHA
TNPOABILKABAT U 1O JAHEC. Heuto nogeye, 1o Bpeme na CTyneHaTa BoitHa HapoJHTe B
pakoHa 6axa pas/ie)IeHH B ABa Pa3IHYHU CBATA OT LIeHTPaTH3UPaHY TOJTHTHYECKH CTpe-
MexH. C kpas Ha CTyieHaTa BOHHA Te3M HAPOLH IOJTYUHXA BB3MOKHOCT Jla CH BB3BBD-
HAT KyJTYPHOTO HACNEACTBO. 3a ChXANEHUe BBIPEKH 10406PEHUAT KbM Mip Ha Bajt-
KaHHTe, KOUTO ce HabJiofaBaxa B NOCJIEAHO BpeMe, OMACHOCTTA OT MOJIMTHYECKH, pe-

* I Axdenus, docezawen npesudenm Ha banrxancxus cs103 na fusuyume
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JIUIMO3HU M STHUYECKU KOH(IUKTH NpoabikaBa Aa npeobiagasa.

Enna oT Half-aKTHBHMTE HETIPABUTEICTBEHY opranusalliy Ha Bankanure e bankan-
cKUAT ¢bio3 Ha Qusnuure (BC®) /Balkan Physical Union (BPU)/. Tpes 1985 r. A. Mu-
noileBNY, ekH roJiAM XYMaHUCT, OKaHH TIpeJcTaBUTeNY Ha bankaHckuTe CTpaHU Ha
xcombcpeﬂunﬂ B [IpHiuHa, 32 fa onoBecTy MaesTa cu 3a Coro3. B kpas Ha cpemaTa 6e
cBCTaBEH MPOTOKON 3a yupenssane Ha BC®. OxoHuaTesiHaTa opmajiHa A0OTOBOpe-
HocT 6e MocTUrHaTa Ha cieaBamaTa cpewia B Bykypent npes 1987 r. u M. Ypey Gewe
u36pan 3a npbs [pesunent Ha BCO., :

JTHec unenore Ha BC® ca HALMOHANHKTE CHIO3U Ha (usmumTe Ha Anbanms, bocHa
Xepuorosuna, Bunrapus, [bpuus, Maxenonus, Pymbaus, Typrus u Copbus. PalonbT
obxBaiua okoJjio 15 000 dusmiy, 200 yausepeuTeTa ¥ 20 rojieMd HallMOHATHY H3CAEN0-
BATEJICKH LeHThpa 1o (usuka. [lo Jexaapayuama om Tupana (1990 r.) wieHyBalIuTe
B BC® cTpaHM 3Haexa MaJIko 3a HAYYHMTE NOTEHIHAJM Ha OCTAHANIMTE B 00JlacTTa Ha
(u3MKaTa MO BEHA Ha HEHTPAJIM3HPAHUTE IPABUTE/ICTBA, TUIATO [IOJIMTHYECKA cTpaTe-
rus 6e Ja pasgens crpaHure. B lexnapanusara Ge 3as1BeH0 HAMEPEHHETO 3a NOANOMa-
rade ¥ nonobpsBaHe Ha HayKaTa, KakTO W 33 OOMEH Ha 3HaHILL, U MH(popMalyls upes
YCTaHOBSIBAHE Ha BPB3KHU, KOMTO fa AOBENAT 10 ChBMECTHH U3CJ1e0BATE/ICKH NPOCKTH
u obuy nporpamy Ha bajikaHckiTe cTpaHH. ‘ .

Crapanenusr ot JJekapalysta CTUMYJT JOBee 10 TBpBaTa rojiaMo nposisa Ha BCO
- [TbpBaTa Basikancka mxona rio Gusnka (Mo uacaeRoBaTeNcka 1 npunoxta Qusixa Ha
YCKOPHTENUTE, IPOBEACHA B WctanGyn - 09.1991 r.). TloeeueTo oT cpecTpara Gaxa
OCHTYPEHH OT MECTHHU TYPCKH CIIOHCOPH CBBMECTHO € CERN, DESY u Mexaysapon-
HUS LeHTBP no TeopeTnuna Gusuka (ICTP) B Tpuect. [o Bpeme Ha mIKOJaTa HA KPBT-
JTa Maca Ge HaTIpaBeH npernesl Ha cTaTyTa Ha (usukaTta B BajKkanckuTe cTpaHi M Oaxa
TOTHPCEHH, ILTHIIA 32 OKypakaBaHe Ha OBACIIM CHTPYJHMYECTBA, B TOBA TUCJIO 33
C'h3laBaHe Ha NPUOPHTETHA PETHOHAJIHM LEHTPOBS. '

Jlpyra paskHa nunuMaTuBa Gsixa Obujume Koufiepenyuu no Jusuka Ha BCO, mbp-
BATa OT KOUTO ce npose,ué B Conyx (09.1991 r.), kbJeTo 32 MpBB IILT B UCTOPHUATA HA
Tasu Hayka ce chGpaxa nopeue oT 600 ¢usuum ot Bankanckute cTpanu. Ilocaensa
Bropata mkosia 1o (uznka (Mo QU3MKa Ha He-KOHJAEH3UPAHATA MATEPHS, Tupana,
09.1992 r.) u Bropata o6ma xoudeperuus (Mamup, 09.1994 r.), Ha KoATO MPUCHCTBAXA

800 ¢uzuuu ot Banxanute, TperaTa bankancka mxosa rno (uduka ce npoBese B AHTa-

- s, Typrms (10.1996 1.), a husuumTe oT BajikaHuTe e ce GpelliHaT OTHOBO Ha Tpeta-

Ta 06i1a koupeperus Ha BCO B Kny>f<—Han01<a, PymuHug (09.1997 r.).

Tlpes 1993 r. Ge cr3mageH CTyAEHTCKHUAT KJIOH Ha. BC® (BPU-SB) 3a nojarnomarase
Ha MPHATEICTBOTO MeXIy CTyAeHTHTe Mo Qu3nka Ha Bankanure. [Ipes MuHaiaTa ro-
anHa Te ce cpelHaxa Ha TpeTata cu kondepermus B Bancko. B Utanus He cTapTUpaHa
Banxancka (puzruecka mporpama 3a KBaluGuKalus Ha CTYEHTH, CPECTBATA 32 KOATO
6sxa ocurypeny ro gorosop mexay ICTP u BCO.

B péaynTaT Ha Te3u MHULMATHBY Banxanckure QUanNLH NoNydHxa MHOro HHpopMa-
1M 34 HayyHaTa JedHooT Ha Kosierute ci. OTbessisBa oe, Ue Te3n HHULMATHBY MOTH~
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BUpaxa (U3MLMTE 32 OCHUIECTBABAHE HA MHAMBHMAYAIHU B3AUMHU MOCEIIEHUS B YHHU-
BEPCHUTETHTE M M3CJIE10BATEJICKHTE UEHTPOBE U Jla yHacTBAT B IPYIH AeiHOCTH B paiio-
Ha u3BLH Te3n Ha BCO ¢ moMolTa Ha YaCTHH M HALMOHAJIHKM CIIOHCOPH. 3aII04Ha KO-
opaunMpano oT BCO cp3faBane Ha ronemu bankaHcku GU3MYecKH HayuHO-U3CIIET0-
BaTeJICKM MHCTUTYTH U rpyrH. Haxonko bankaHcky npoekra ¢ yuacTHeTO Ha Te3U UHC-
TUTYTH U TPYIH cera ce KoopAuHUpaT oT Chrosa (BX. ClipaBkaTa). B TAX yuacTBaT OKO-
no 70 ¢usuim or Basixauute u Te ca QUHAHCHPAHK OT HALMOHAJIHU HHCTUTYLMU U
uscnenosatesncku neHTpose. ICTP u CERN ocurypssat 1aGopaTopuu, KOMITIOTPH U

6M6IMOTEKH M0 CTICLMAJTHA CIIOPAa3yMEHMSL; PA3XOUTE 3a JIHEBHU U ITBTHHM Gs1Xa MOKpH-
TH oT banxaHcku doHmoBe.

CbTPYIHHUYECTBA B PAMKUTE HA BC®

bankanexu (pusnueckn HayuHOM3CIeXOBATENCKH HHCTUTYTU U TPy

- Bogazici University Turkish Balkan Research and Application Centre (CTBP),
Istanbul (1993 r.); ; '

- University of Thessaloniki Balkan Environmental Research and Development In-
stitution (BERDI), Thessaloniki (1994); , o
- University of Thessaloniki Balkan Solid State Physics Research Centre, Thessaloniki
(1994);

- Balkan High Energy and Nuclear Physics Study Group (1991);

- Balkan Space Science Study Group (1992);

- Balkan Theoretical Physics Research Group (1993).

bankancku ¢pusnyeckn npoexTH

- Balkan Groop in ATLAS (CERN): CERN; ICTP; Thessaloniki University; CTBP;
Athens Univesithy;Athens Polytechnics; ‘ '

- Balkan Groop in CHORUS (CERN): CERN; TUBITAK; CTBP; Coduitcky yau-

BepcuteT (CVY);
- Balkan Groop in SMC (CERN): CERN; CTBP; CYV;

- Balkan Nuclear Physics Group: CNREC; CTB; CV; Bparapcka akazmeMus Ha Ha- |

ykure; IFA; IKD '

- Balkan Solid State Group: Thessaloniki University; CTBP; CV;

- Balkan Theoretical Physics Group: CERN; ICTP; CTBP; Tirana University; Sarajevo
Universiti; Skopie University; CV;

- Balkan Space Science Group: ICTP-Radiopropagation Lab; BERDI; CTBP; 06-
cepBaTopus PosxeH. ‘ ‘

ITpes 1993 r. BC® 3anovna u nyGJIMKYBaHeTO Ha CE30HHO HAYYHO CIMcaHue, Hape-
ueHo Balkan Physics Lettes (BPL). B xpaTxaTa cu uctoprus bCO yens na crumynupa
e(eKTUBHO CHTPYOHHYECTBO MeXay BalkaHCKuTe yueHH upes ChBMECTHUTE HaydHW
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ny6AMKALMY Y TOArOTOBKATA Ha AucepTaluy. ChUlecTBEHO e, Ye MEXy Te3U TPyAoBe
Moske Ha 6'be OTKPUTa IThPBATa CTATHS, MOArOTBEHA B PAMKUTE Ha BalxaHCKH CbB-
MEeCTEeH NMPOEKT Ha IpbUky U Typcky dusuy (o1 Conyn u Mctanbyn). B pamxure Ha
TaKHMBa NPpoeKTH Gu3niy oT bankaHCKM CTpaHM 3aMIOYHAXa Ja PBKOBOAAT AUCEPTALMU
Ha CTYJIeHTH OT Apyryu BajikaHcKu CTPaHK U OT TO3M THII ChTPYAHHIECTBO C€ TIONTYHXa
MHoOro nyOJIHKaIH.

MHo3MHa 6Kxa NpeLeHUIIH, e YUeHUTe 0T DaJlkaHnTe ce HyXHasT OT MoBeYe H?-
MOILL, 33 12 3aI1a34T CBOMTE HAyYHH U KYJITYpPHH TPAJULMHU U OT IOANOMAraHe Ha Tpax-
HO ChTPYIAHHYECTBOTO B paMKHTe Ha basikaHckud MoJyocTpoB, 3a Aa ce OCUIYpH MHpa
B paiiona. Haxpas, oT uMeTo Ha Benukd Gusuuym Ha bankanure, Oux uckaj na 6jaroga-
ps Ha CERN, na ICTP, Ha MHOro6poHHKTeE CIIOHCOPHPAIN H MEXKAYHAPOAHU 1 HALM-
OHAaNHM opraHuzalyy, obmectsa, Gonnauuu u ocobeHo Ha NPUATETUTE fo OT BCHUKH
BaJIkaHCKM CTPaHH 3a TPHHOCA MM B OCBIIECTBABAHE HA YOUJIMSATA U JEMHOCTUTE Ha
bee-® Mpesop ot anmnuiicku: Nn. Pyces

Europhysics News, 27/6 (1996),
Counterbalancing Globalization, Gediz Akdiniz

- - _ )
1 HU CME JAJIM HEIMO HA BbJITAPAS

Ha 15 aBrycT T.r. BbB BapHa ciiel cKkpOMHO TBPXECTBO, B IPUCBCTBUETO HA:
KyNTYPHH M HayqHM Aeiy OT rpana, 6e oTKpUTa MOMETHA m},oqa, BBDPXY POAHATA
KbIA HA AKal. Xpucero SIHkoB XpUCTOB Ha YJI. »Xanxd Ctana” Ne 6 B rpaja, Kbje-

oii e pozen Ha 15 1oHn 1915 T
B 1(; uzKJI;}oilmrenHOTo obIelicTBHE Ha yuuTeKaTa o ¢usuxa ot Bapua r-xa Ka-
nunka Iorosa 66 o6pasysaH apxiBeH GOHI OT MaTEPHaIIH, JaPEHH LeApO OT CbII-
pyrarta Ha akaj. XpucTos - r-xa Pocriia XpucToBa. Y ocTOBEpEHUS, JOKYMEHTH,
PBKOTIMCH ¥ CHUMKH C TIPHSATEIIN 1 KOJIETH ¥ AP. MaTepHaJi ChCTaBAT ocmo;xaTa,u Ha
apxuBHusa (oHI, KoiTo ce obpasysa B POAHUA Ipall HA yUCHHA. QT 1985 Toit e
TIoMeTeH rpamialmﬂ Ha Bapna. Axan. XpucToB nounHa Ha 20 mMapT 1990 1:

____________________________ N
7, . O
I Bbnpoc: KoAko Buna ¢puanum uma? @ |
I Orrosop: Tpu. Ennm, kouto moraT fa 6posT, 1 ipyru, KOUTo He Morar. |
: ek |
‘ I
} BepoATHOCT € OTYASHUAT ONUT Ha Xaoca fa cTaHe crabuaeH. |
S

N e e ————— e —
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MAJIAM BY

(1912 - 1997)

YNEH-IHKYHIT BY - enua OT‘Haﬁ—aBTOpI/ITGTI{I/ITC H3CJICIOBATENKY B
CbBPEMEHHATA CKCHEPUMEHTANHA (DH3MKa, TIOUMHA Ha 16 despyapu T.r. B
Hro Uopk. Ponena e Ha 31 mait 1912 r. B Jluye, Majko rpagye 0Jau30 110
[Manxai. By 3apbpIiBa. BUCINETO cH 06pa3oBauue B HalOHAITHIS YHUBED-
cuteT B Hanmkunr npes 1934 r. TIpes 1936 r. samunasa 3a CAlll u nonyia—

Ba HAYYHATA CTENEH

Gopsuiickus yHu-

xyim npes 1940 r.
IIpenonasa B xo-

Ph.D. B Kanu-
BepcureT B bop-

Jexa CMUT U B

HIpuncrboHCKUuN YHUBEPCUTET HO
1944 r., nocne noc- TenBa B Komym-
Outickust yHuBEp CH- TET, KBIETO npé—
NoOaBa ¥ Ce 3aHU- MaBa ¢ U3CIeHo-
BaTEJICKa OeHHOCT B

TPOIBIDKEHHE HA
JoTo Ha 1957 r.
rure # AmOIBD,

37 rogunu. B Haua-
Manam By u xone-

Xewtyspn, Xonc u XBICBH - OT
HaunmounanHoTO 6ropo 3a cTam-
JapTu nyOJIMKyBAT UCTOpHYECKaTa

cu cratusg “Excre- : : PHMEHTAaNHa
HIPOBEPXKa 32 3a11a3BAHE HA YETHOCTTA IIPH OeTa-pasnafaHeTo”, B KOSTO 33
IPDB IBT CC yCTAHOBSBA He-3ana3BaHeTo Ha yetnocTTa (P)  Hapymapa-
HETO Ha CHMETpuATa YacThua-aHTuyacTuua (C) BeB QusmkaTa - mBaTa
OCHOBHH 33KOH4, Ha KOHTO CE KpEIH IpHUpojaTa. ToBa PEeBOIIONMOHHO
OTKDHUTHE 32 32KOHMTE 33 3anassane Ha P u C B cnabute B3auMomeincTaus
Pa3KPH HOB IIMPOK KPBro30p U Bb3MOKHOCTH 3 H3YYaBAHE HA CHIIHOCT-
T4 ¥ IPOSBUTE Ha HAPYIIABAHE HA CHMETPHUTE B IPUPOLATA.
Wsyuapanero Ha smpeHuTe pasnanadus crasa HEHTBD HA HAYUHUTE U3~
crnensanus Ha Manam By. Ilpes 1934 r., cien ch3nasasero oT Depmu Ha
TEOpHATA 33 OeTa-pasmagaHeTo, MeXIy TEOPHI U EKCICPUMEHT Bh3HUK-
Haxa CepuosHu HechoTBeTCTBHA. Omme npes 1949-1950 rr., s cepus ﬁpe-
HH3HH CKCICPUMEHTAIHY U3MEPBAHUS HA PAa3peIICHUTE U 3a6paHeHn He-

\
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ta-cnekTpy, Manam By ycnsiBa ma monpasu HAKOW HOTPEIIHY CIEACTBUS
oT (hopmysiuposkata Ha KonomuHcku-YneHOek 1 kaTeropuyHO MOTBBPK-
nasa reopusita Ha Pepmu. [Toutn camocTosTeNHO TS peMaxHa GbPKOTH-
ATa OT TEOPUATA HA DETa-pa3NagaHeTo, KOATOo Oelle ChIIeCTBYBAIA B [IPO-
IbJDKeHre Ha 15 rogunau. ,

Ipes 1963 r. Manam By u coTpyauuumte it HabnromasaT cinabust mar-
HETU3BM, TIPU KOETO MOTBBHPKAABAT CUMETPUATA MEXKIY CIabuTe U eJieK-
TPOMAIHMTHY TOKOBE U ITOJIATAT KPAHbI'BJIHUS KAMBK 34 M0-KbCHOTO 0fe-
JUHSIBAHE HA TE3U IBE OCHOBHM B3aMMOJIEHUCTBUSA B’ €OHO-ECIUHCTBEHO -
eJIeKTpOoCiaboTo B3aMMOIeHCTBHE. '

OrromenuetTo Ha Magam By kbM QuzukaTa € TOBA Ha eIlHH CEPUO3EH,
J'b100K0 OOBBP3aH U M3KITIOYUTEHO EHTYCHA3UPAH YUEH, B HEWHHUA CIIy-
yal mo-CrennansHo B obmacTra Ha sapeHoTo Oeta-pasnamane. Excnepu-
MEHTAJTHATA ¥ IeWHOCT Ce XapakTepu3upa ¢ PEBHOCTHO YChpAKe, 3a1bII-
DOYEHO TBOPUECKO BhOOpAKEHHE M BUCILIE EKCIIEPUMEHTATIHO MaRCTOPCT-
BO, BIIEYATIIABA ChC CHBBPLICHATA CH OOOCHOBKA M OE3KOMIIPOMUCHH U3-
ponu. Pesynrature # ca OWin BHHAr'M M3TOYHMK HA MHOTOODOMHM ILIO-
JOTBOPHH, Majeu JOCTUrauy nocyienctsus. Ilpes pasninunm nepuonu ot
HeltHATa AeHHoCT 06exT Ha TBOpUYeckus it uHTepec Gsxa mpobiemu, CBBP- |

J3aHHu C aTOMa HA HO3HTpOHHH, CIIEKTPHUTE HA MIOOHHHATE aTOMU H MIOOH-

HOTO SIAPEHO 3aXBaluaHe, KAakTO ¥ Ouodu3HyHN MPOoOIEMH.

JIuynara Tornota Ha Majgam By ¥ MckpeHaTa U 3arprKeHOCT 32 IPYTH-
Te 0CEe3aeMO e JTUICBAT HA MHOTOOPORHUTE U IPUATENH, KOJIETH, CBT-
pynHuIM 1 yyenuunu. Koraro nmounna Mapam Kropu, Alirmais muca “B
MOMEHT, KOTaTO € IPHUKIFOUIII XXUBOTHT HA €AHA W3BHUCABALIA CE JIMUHOCT,
HeKa He Ce 3aI0BOJIIBAME CaMO C MPUIIOMHAHE Ha OHOBA, KOETO T4 € Haja
HA 4OBEYECTBOTO KATO pe3ynrara OT cBos Tpyd. HpascreeHuTe kadecTsa
HA BOJEIINTE JTHYHOCTH ca MOXxe OM IMO-BaXXHHM 3a €JHO MOKOJEHUE U 32
XOOA HA UCTOPHUSATA, OTKOJKOTO YMCTO HHTENECKTYAJHUTE UM MOCTHKEHUA.
Heiinara cuia, UUCTOTATA HA BOJATA i, 0OEKTHBHOCTTA U, HETIPEXOJHOCT-
Ta Ha NpENeHKHTE ¥, BCMYKO TOBA PAOKO cpelame OOe[MHEHO B SIUH-
eIVHCTBEH YoBeK. Bequbik n3bpajia npaBuiHus 3a ce0e CH IbT, Ts BhPBE-
ITIe 10 Hero 6€3 KOMIIPOMICH U C H3KJIIOUUTENHA yIopuTocT”. Tesn aymu,
xa3aHu oT AMHmAa#H 3a Magam Kroopu, ca CBINO TOJNKOBA BEPHU IO
orrowenue Ha Yuen-Mluyur By, H

o mamepuaau om CERN COURIER, v. 37, April 1997.
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‘MIAZHTE, KOUTO THPCexa Heroais
SITEJ, KOJIera, YUeH M HpernofaBaTel.

NBAH AJTEKCAHJIPOB IUMUTPOB
(1926 - 1997) |

Ioyuna eT.n.c. MBan Jumutpos, nodeted wie Ha Chlo3a Ha QusuuuTe B buira-
pusi, pbKoBoAHTEN Ha JlaGopaTopusaTa 1o cnekTpalieH aHaau3 B MHcTUTYTA 11O MeTa-
JIO3HAHHE U TeXHOJIOrHA Ha MeTanuTe kbM BAH.

WB. JumuTtpos 6e woBek ¢ HEYMOPHMA €HEPTHUs, YOBSYHOCT W IOJIeMU TpaKTHYEeCKH
3HaHHS, FOTOB Ja OKaxe Momoll BecekuMy. Toil Ge HHMUMATOP Ha OPUTUHAIIHM, HACH,
KOMTO OCBUIECTBABAILIE C GHTYCHa3Ma Ha UCTUHCKH yUeH. Y4acTHULIMTE OT KBaJaupaK-
LIHOHHUTE KYpCOBE IO CIIEKTPOCKONUs BB Dusnveckus (akynteT ¥ J0 JHEC [TOMHAT
HMHTEPECHUTE MY JIEKIIMH, UPe3 KOHTO Ce TIOAM0TRAXa CIEKTPOCKOTIMCTH 32 Isiyia Beira-
pus. UB. JumuTpoB 6e 0CHOBOMONIOKHUK H ABUI'aTe)l Ha MHOTO OT AeHHOCTHTE, YTBhP-
IUmK ce kaTo TpaguuuoHuK B Cotuiickus kioH Ha COB.

IloxnoH mpen cBeT/IaTa My ameT! ‘

Ynpasutenen crBeT Ha COB

CEOI’ OM, CK'-bII{_I/IKOJIEFA MI/IHEB!
| (1931 - 1997)

Ha 4 anpun 1997 r., cnen kpatko GosenyBaHe, Ha 65 I. TIOUHHA [bJITOrO JUIIHHSAT
WIeH Ha C®B u ysaxaBaH nperojasaTeli oT kaTeapa “Ousuxa” Ha Pycenckus yausep-
cureT - gou. J-p Munbo Pyces Munes. [ToBede oT 30 roiuHu oT cBOS )XKMBOT TOif Moc-
BETH Ha 00y4eHUEeTO H BB3NUTAHUBETO Ha CTyAEeHTUTE 0T PY.

Hou. Munes e poseH Ha 6 centemspn 1931 r. B ¢. [To6ur kambk, Pasrpagcka o6-
nact. Crief XaTo 3aBbpliBa crieunanHocTTa ¢usuka B Coduiickus YHUBepCHTET Npes

. 1954 r., Toit 3amouBa paGoTa kaTo yuures B IV rumnasus - Pyce, a ot 1962 r. 10 nencu-

OHI:IJpaHCTO cu nipes 1991 1. cpbpaBa NpodecHOHANHUS CH IIBT C BHCILETO 06pa3oBaHue.
Toit ¢ equu oT ch3naTenute Ha kaTenpa Ousuxa npu PY u Henn PBKOBOJUTEN B IEPU-
ona 1977 - 1984 rr, mpezcenaten Ha C - ko Pyce 1 wien na YC na C®. Hayunure
My H3CJIeJBaHMA ca B 06J1acTTa Ha (PU3MKATA Ha TBBPAOTO TIO U [O-TOUYHO Ha TpHIIo-

. XKEHHETO HA NOSUTPOHHTE 3a M3cJiefBaHe Ha Ae(eKTH B MeTAJIUTe.

Hou. Munes Ge: 0T3UBUMB KoJlera M He CKBIIELIE BPEMETO OH 52’ BCKH OT Hac To-

¢nReT., C HEroBaTa CMBPT 3aryGUXME M THICKH JIPH-,

IokJsioH npes cBeT/iaTa My namert!
I{onf:fure My oT kaTepaa “Ouanka” Ha Pycenckus YHusepcute

v
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N3 “TA CMYTHUIII BCEJIEHATA”

Gpumbh [lalicwH

KPATKM BCTBITUTEJIHU BEJEXKH HA IIPEBOJAYA

Tpenu ga TpeMuHEM KbM TPeTHs pasfen Ha KHUraTa, HAaKpaTKo MIe Mperiefame
CbIBPKAHUETO HA OCTABAILMTE [1ABH OT pasfena “Amepuka’. '

B 'n. 10 “Camypu xom 1970 2. Tep Tellnbp, repodt 1 Ha npeauiyniaTa riasa,
32)KUBSBA C WAEATA 33 KOCMMYECKH Kopad ¢ A1peHo roprBO KaTo aJITEPHATHBA Ha XU~
MuueckoTo. PazpaboTsa ce npoeKﬂ;T Opuon, B xoitro HaicsH yuacTpa mpes 1958-59
rr. IenTa e noner go EHuenan - crreTHHK Ha CaTypH - KbM 1970 1. SImpenuTte ABUraTE-
711 0bade ca M30CTABEHH KaTO eKOJIOrHYHO onacHH, JlaHchH BIOKIA NePCIeKTUBATA Ha
KOCMOHABTUKATA B KOCMUUYECKMTE KOpabu, Mi1aBalliy TOJ Hallopa Ha CJIBHUSBUS BATED.

B I 11 “Koaonucmu, ceemyu u xocmonaemu”™ JlalchH cpaBHsBA TIOJBUTA HA
KOJIOHMCTHTE, KOWTO 3aCeNBaT HeoOUTaBaHU 3eMHU, C [TPOSKTHTE 32 3ace/IBaHE Ha HAKOU
oT acTeponaute. ToBa e Hauaso Ha 3acesBaneTo Ha CrbHYEBATa CHCTEMA, KOETO BCC
HsKora Ie Tpsabsa a 3arovHe. .

ITax 3apajgyd KOCMUYECKHTE TOTIETH JaifchH Bauma yuacTue, npes 1959 r., B mocTpo-
ABAHETO Ha HeyTpoHHaTa 6omGa. B I'n. 12 “Bopba 3a mup” Toli paska3Ba kax, ybeaeH B
HeobX0aHMOCTTA OT 3a6paﬂa Ha SAPEHNTE OpBXMa, PaboTu 6130 ABE TOAMHH, 1962-
63 r., B ATeHLMATA 32 KOHTPOJ HAJl BbOPBKEHHATA U 32 PA3OPBHKABAHE, KOATO IOATOT-
s gpycTpanHus gorosop CAIIl - CCCP 3a 3aBpaHa Ha SAPEHUTE ONUTH. ‘

B I'n. 13 “Emuka na sayumama” [JalcbH THPCH IIbT MEXIY Crunia Ha MacUBHAaTa
3amuTa ¥ Xapubia Ha BbOPBKEHATA cpnpotusa. CTura 10 U3BOAA, Y€ &AWHCTBEHO
JOToBOp 34 HEHANAJEHUE, KOJIKOTO M HECHBBPILEHCTBA JIa HMa B HETO, & FApaHLIMA 3a
OlLe/ISIBAHETO HA YOBEYECTBOTO. ‘

Tlpes 1969 r. HaiiceH e CBULETEN KaK HeBHHEH UOBEK 3aryBa OT I0CTaBeHa ajicka
mawmna (Cn. 14 “Y6uiicmsomo na Jyssp Ilapn”). To cbuoro speme Ten Teinbp
anap‘MI/Ipa OBIIECTBOTO 32 ONMACHOCTTA TEPOPUCTH Aa OTKPaJHAT PELENTUTE 33 IOCT-
posiBaHe Ha AOPEHO opimue. TIpes 1976 r. cTynent B [IpuHCTBH NpaBU NOA PBKOBOAC-
TBOTO Ha JlalichH AurioMHa paboTa Ha TeMa “Snpen TepopusbM”. CTyISHTBT J10Ka3-
Ba, 4e ¢ MAJIK{ YCUAMS TEPOPUCTH MOTAT Ja ce CHaOIAT ¢ HYXHMTEe KOMIOHSHTU U
uHdopmanms 3a cb3laBaHETO Ha aToMHa 6omba.

3arnasiero Ha . 15 “Ocmpossm na 0okmop Mopo” € T1o KHUTa Ha X. Yenc (189%6r.),
B KOATO AyAMAT pHr3uosior Mopo, ¢b3/iaBa 06IIeCcTBO Ha YoBeKOTof06HH ¥MBOTHH. ChB-
pemeHHaTa (QU3MOJIOTHSI TPaBU pealieH YencoBust KOIIMAap: OBJIaJSH € e3UKBT _i»x'a JHK
U TI0 NPMHLMTI MOT'aT Jia ce Ch3JlaBaT yopekonono6Hu chiyecTBa. [To-KbeHO (1924 r.)
GuonorbT-ricaTes Xoei upes o6pasa Ha Guonora enan (HeroBUAT MUTOJIOTHIEH
CBIMEHHUK Ch3aBa MIUHOTABLPA) allapMHpPa 3a OTACHOCTTA OT GHOJIOTHYHOTO Oph-
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#ne. [Ipes 1972 r. Tosa opbiue e 3abpaHeHo ¢ ABycTpaHHus gorosop CAIIl - CCCP.
Ilosaura ce u BBIPOCHT 3a kioHMpaHeTo Ha JIHK Mosexyiu upes u3kycTBeHa peKom-
Gunauus. B I'n. 16 “Apeonazumura” ce ormmcsa paBoTarta 1o Tosu BbIOpoc Ha ['pax-
JAHCKUM KOMHTET, YMiTO uneH e 6uin HakichH. Hagnenssa MHeHUeTo, Ye 3710TO MBa HE
OT MOCTHXEHMATA Ha HayKaTa, 4 OT HOPMHTe Ha o81ecTBOTO. k
Tpetusit pasnen Ha KHHraTa, o3arnaBeH “Temu oTsbA”, 3amousa ¢ [, 17 “Janeuno
- 02nedano”. LienusT pasien e NOCBETEH HA PA3MUCITH 33 O'bIEIIETO Ha HQyKaTa u 4YoBe-
4eCTBOTO. JlalchbH XpaHH CTPACTEH MHTEPEC KbM MpobiieMuTe Ha 6BAEIIETO (TOBA T'o
AOBEXAA [opH 10 ydacThe BB (unma “Kocmuuecka oguces 20017), Ho cmara dyTypo-
JIOTUSATA 32 [ICEBAOHAYKA, KOATO NPABH KOJM4ECTBEHH NPOTHO3H, 663 ma MPaBH CMETKA
34 BB3MOKHMTE KauecTBeHN U3MeHeHH. [lo uaeaTa Ha ¢hBpeMeHHATA aHMIHIiCKa TIH-
caTenka bap6apa ThUMBH HCTOPHATA Ha HAJIEYHOTO MHHAJIO € OTJIEAJI0, B KOETO ce
oTpasfBa HacTosmeTo. [laiichH Ha cBOif pell Thpcy 06pasa Ha HACTOSIIETO, OTPa3eH B
OTJIEAaJIOTO Ha afieyHoTo Obaelle. | '
Pasmucnure Ha Jlalichh 3a 6b1e1eTO HA HAIIATA [J1aHETa ca TTOETHY HH BUJAECHMSA Ha
YHCHHA - ¢ MbPBOHAYANHUA CMUCBII HA TPBLKATA JyMa TotNotf - Cb3UIaHHE, TBOPEHE.

(npodwadicenue om ki, 3'97)

TJIABA 18. MUCJIEHU EKCIIEPUMEHTU

“Yuenuar Ha 6bACIIETO BCE MOBEYE [Lie 3AIPIIMUBA HA CAMOTHATA durypa na He-
AaJl, KaTo eNHOBPEMEHHO Llle 0Ch3HABA 3JIOBEILATA CH MUCHS U 1€ ce ropAse ¢ Hes”.
Wsmexny BeHuKY yUeHH, KOMTO CBM [O3HABA, Hal-6au3Ko 1o Henas - repos Ha Xon-
Jlelin - Beme He GHOJIOT, a MATEMATHK, YHETO HME € Ixon don Hoiiman. Ha ouesy,
Kxouto nosuasaxa ®on HoltMaH camo 1o BBHIIHOCT, 3aKpbIUIeH U YCMHUXHAT, BEPOSITHO
1Ie C& CTOPH CMELHO H Helteno cpaBHeHueTo ¢ Jenan. Ho Ha oHesu, KouTo ro nosgasa-
Xa 0TGJIH30 KATO HOBEKA, KOHTO Ch3HATENHO U LIENEHACOUEHO M3BEIE YOBEYSCTROTO Ha
IBTA, BOACIL KBM €paTa Ha KOMITIOTPHUTE, 11 CTAHE SICHO, Y€ OT ICHXOJIOTHYECKA e/~
Ha TOYKA MOPTPETHT Ha X0/ eHH € HanpaBo NPopoYeckHy.

ITpes Bropara cBeToBHa BoitHa ®on Holiman paboTH ¢ yBIIeUEHHE KATO KOHCYJITAHT
BBPXY POeKTa Ha aToMHaTa 6omba. Ho naxe Torasa Toif ch3HaBa, ue sigpeHaTa eHep-

THd He ¢ NTaBHaTa HacoKa B ObJelIETO Ha YoBeyecTBOTO. [Ipes 1946 r. cay4aitHo ce

CpewiaT cbe cTapus npuaren I'ne6 Batarun, koito e 6un B Bpasuius Npes rogHHHTE
Ha BoWHaTa. “3xpaBeit [konu - xazan Batarun, - MpeaIiosiaram, ye Beue He ce UHTepe-
CyBall oT MaTeMaTHKa. Uyx, 4e cera cu B3en Aa MUCHHIL caMo 32 6oM6i.” “ToBa He e
BAPHO - oTBbpHAN PoH Hoitmal, - Mucrs BBpPXY HEIIO, KOETO € MHOTO [10-BaXXHO OT
GombuTe. Mucns BBPXy KOMITIOTpHTE.”

Ipea centemspu 1948 r. ®don HolimaH u3Hece JIEKLHS, 03araBeHa “O6wa u joru-
HeoKa TeopUsl Ha ABTOMATHTE”, KOATO & BKJTFOYEHA B TOM 5 Ha ChOPaHUTE My TPYJOBE,
JlexuusTa Bee ome € cBexka KaTo CLABPKAHUE U JIECHO ce veTe. T'hil kaTo ce ropop ¢
OBILM MTIOHATHS, TAM HMa TRBPAS MAJIKO Hema, KouTo ca ocTapesiu. ®on HolimaHoBHTE

N
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aBTOMATH ca KOHLENTYAJHO 00061 eHIE Ha eJEKTPOHHHUTE KOMITIOTPY, YHUTO PEBOJIIO-
LMOHHH MEPCTIEKTHBU TOM MpPbB NPo3pst. ABTOMAT & BCEKH MEXaHMIbM, UMETO [I0Bee-
HHe MOXe TOUHO Ja ce neGUHUPa B CTPOTU MaTeMaTUuecky Tepmusu. Lenta Ha ®on
HoiimaH Gellle fa MOJTOXH OCHOBUTE HA TeOpusi 32 MPOEKTHPAHETO W JeHCTBHETO Ha
Tak¥Ba MEXaHM3MU, KOsITO 61 O1la NpHI0KUMAa K'bM 3HAUHTENIHO MO-CJIOXKHYU U H3THH-
YeHH MAIUMHH OT BCHYKM Jocera nocTpoeHu. Tol BApBalle, 4e OT Ta3u TeopHs OHXMe
MOTJIM 12 c€ HayuMM He caMoO Kak Jla CTPOMM [0-CaMOCTONTEIHH B necTBHATa CH

. MaIUVHK, HO UM KaK Ja cH o0fcHIBaMe cTpoexa U QyHKUMOHHPAHETO Ha JXHBHTE opra-

HU3MH.

®on HoiiMaH He XUBS JOCTATHYHO JBJITO, 38 Ja NOBELE KO OCHUIECTBIBAHE CBOATA
Teopust Ha aBToMaTuTe. Toll obaue KUBSt AOCTATHUHO ABJTO, 32 1a BUIY KaK HETOBOTO
cxBallaHe 33 QYHKUMOHMPAHETO Ha KMBHUTE OpraHU3MH HaMupa ONecTsIo NOTBBPK-
JeHue B 6uostorusiTa. OCHOBHATA TeMa Ha HeroBaTa Jiekuus oT 1948 r. e abcTpakTHUAT
aHaIKU3 Ha CTPOeXKa Ha aBTOMAT, KOUTO e JOCTaThYHO CHBBPLIEH, 3a Aa € criocobeH Jla
ce caMoBB3anpounssexta. Toll okasa, 4e caMOBB3NPOU3BEKNALIUAT Ce ABTOMAT Tpsi6-
Ba JiA IPUTEXKAaBa YeTUPH OTASIHH KOMIIOHEHTH ¢bC ciieguuTe GyHkimu. KomnonenTa-
Ta A ¢ aBToMaTH4Ha (habpuKa - aBTOMAT, KOITO cbOHpa CypOBH MaTEPHaJIM U I'M Npe-
paGoTBa Ao MPOAYKILMA B CHOTBETCTBHE C HAIIMCAHA MHCTPYKIMSA, KOSTO e I0JlaBa OT-
BbH. KomMnoHeHTaTa B e xonmupoBau - apToMAaT, KOHTO NoeMa HATIMCAHATA UHCTPYKLMA
u g konupa. KomnonenTtata C ¢ KOHTPONLOD - ABTOMAT, KOHTO € CBhp3aH e{HOBPEMEH-
Ho ¢ A u ¢ B. Korato C nojryuaBa HHCTPYKLMS, TOH I'bPBO 5 Npejiaba Ha B 3a komupane,
cjieJ| ToBa A IpenaBa Ha A 3a JeilicTBHe W HaKpas NpeAaBa KoNue OT MHCTPYKUHATA Ha
usxoja Ha A, mokaTo 3a cebe cu 3amaspa opurnHana. Kommnonenrata D e mucmena

" MHCTPYKLHA, ChIBPXKallla ITbjIHa CBBKYITHOCT OT KOMaHIH, KOUTO Kapar A Aa IIpou3s-

BeXIA KoMOMHMpaHaTa cucTema: A witoc B ruoc C. AHanusbT Ha ®ou Holiman 1o-
Ka3Ba, e CTPYKTYpa OT TO3M THII & JIOTHYeCKH HeoOX0AHMa M [[OCTATHYHA 32 CAMOBb3~
NpoU3BeXkK/alll ce aBTOMAT U M3Ka3Ba [PeIoI0KeHHETO, Ue Ta TPSOBa Ja C'bLISCTBYBA
¥ B XuBMTe KJeTku. [leT roguuu no-kbcHo Kpuk ¥ YOoTCBHH OTKpHXa CTPYKTypaTa Ha
JIHK u nHec Beue Bcekd TMMHA3HCT Pasro3HaBa OMOIOrMYHUTE eKBHBAICHTH Ha YETH-

‘puTe xommoHeHTH Ha ®on Holiman. D choTBeTCTBA Ha reHeTHUHUTe MaTepuaiy - PHK

n JIHK; A cwoTBeTcTBa Ha pubozomure; B choreeTcTa Ha ensumure PHK n JJHK
nosmMepasata; C oTroBapst Ha HHXMOUPALIMTE W aKTHBUPAIIHY KOHTPOIUpAlK MOJTe-
KyJIH, a CBILO HA APYrM 9acTH, YMHTO (yHKUMM BCe Ol He ca U3scHeHHU Jokpail. Jlo-
KOJIKOTO HY € H3BECTHO, OCHOBHATA CTPYKTYpa Ha BCEKW MMKPOOPTaHUIBM NO-TOJIAM
OT BUpYca, & TOYHO Takasa, kakBaTo PoH Holiman Gewwe kasaj, de TpsabBa na Obze.
BUpYyCUTE He ca CaMOBb3IIPOM3BEXAAILM Ce B cMHChIa Ha PoH Hoiiman, fokonkoTo Te
N0J13BaT PUGO30MUTE OT KJIETKUTE, B KOUTO HaXJIyBaT. _ ,
ITLpBuat Baxen uson Ha ®on HoliMaH ¢, 4e caMOBB3IIPOH3BEKAAILY C& aBTOMATH
¢ TAKHBA XapaKTePUCTUKU MOTAT 110 TIPHHLMIT #a 60T IOCTPOEHH. BTOPUAT My BaxeH
W3BOJI, U3BJIEUEH OT Pe3yJITATH Ha MATeMaTHKa TIOPUHT, & [10-MaJIKo U3BECTEH, HO MPo-
HMKBA M0-I'bJIGOKO B ChpLEBUHATA Ha NpobieMa 3a aBToMaTH3MpaHeTo, Tol nokasa,
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e OT TEOpEeTUYHA INIelHA TOUKA ChIUECTBYBAa YHHBEPCAJIeH aBTOMAT, T.6. MalIiHA C
ONpeeNeHH pa3MepH M CI0KHOCT, KOSITO, aKo H mofaieTe MPaBHIHM MMHCMEHU WHCT-
PYKLMH, 1€ U3BBPIUBA BCHYKO, HA KOETO € CITocOGHA KOATO M Jja € Apyra MaunHa. Taka
ue OTBBJ ONpe/ieIeHa TOUKA BeUe He € HeoOXOAMMO Ja ce MpaBU MO-ToJsSMa WM 110-
CLbBBPILIEHA MALIWHA, 32 Jd ce M3BLPLIBAT M0-CJIOXKHH JeiinocTu. Heobxonumo e enun-
CTBEHO Ja i ce NoJajaT no-AbJArd U Mo-moApoOHM MHCTPYKLMHU. Y HUBEPCAJIHUAT aBTO-
MaT MoOXe CBIIO TaKka Ja Ce HalPaBH M CaMOBBL3MNPOU3BEXIALL C&, KaTO CE& BKIEOUM
BbTPE B paMKuTe Ha habpuyHaTa eIHHULA (4acTTa A) B CAMOBBINPOU3BEIKIALLINS CE
aBTOMaT, Ko#To Beve Gente orucan. OoH HolimaH BapBallle, ye BB3MOXKHOCTTA 32 YHU-
BEPCAJICH aBTOMAT B KpakHa CMETKa JIeXH B OCHOBATA HA Bhb3MOXKHOCTTA 32 HEOrPaHH-
YEHO NPOAbJKaBalla GUOOrHYHA eBOMIOLMS. B €BONIOUUATA OT MO-MPOCTU KBM I10-
CJI0HH OpraHM3MHU He Ce Hajlara fa ce PecTpyKTYpUPaT GCHOBHUTE SHOXUMHYHH eJe-
MeHTH. Tpabpa camo [1a ce BIIOM3MEHAT H Pas3IIMPAT IFeHETHUHHTE UHCTPYKLMH: Beyuko,
xoeTo oT 1948 r. Hacam cMe HayuWiH 3a eBosIIOLUATA, Joka3Ba, ye Mo Hoiiman e
npas. : , ‘ » :
HBixkeiikn ce KbBM ABAJECET U MBPBUS BEK, HUE Ie paszbupaMe BCe NOBeYe KOJKO
OpSAKO OTHOLLIEHHE UMa aHaJlUu3bT Ha ®on HoiiMaH KakTO K'bM M3KyCTBEHUTE aBTOMa-

TH, TAKa K KBM XKHBUTE KJIETKH. 3a6HO C TOBa, KOJIKOTO ITOBgYe pa36HpaMe OHOJIOTH-

ATa, TOJIKOBA NoBeYe ce y6exaaBaMe, e PasiIMIMETO MeX/y eJIeKTPOHHATA 1 BGHOJIO-
THYHaTa TEXHOJIOTUM CTaBa BCE Mo-HeonpeeeHo. Taka de a3 noctaBsM npobyeMa: na
JOIyCHEM, Ye ILE Ce HAYYHM Kak [a NOCTPOMM H J1a IpOrpaMHUpaMe ToJIe3eH U [oBeYe
WY TI0-MaJIKO YHHBEPCAJIEH CaMOBB3IIPOM3BEXAAL ce aBToMaT. KakBo HH gaBa ToBa
Ha WHTeNleKTyaTHO HiBo? KakBo HM JaBa TO B YACTHOCT 3a MPUHILMITHUTE HA HKOHOMMU-
KaTa WK 3a HAIMTE U OTHOCHO eKOJIOTHATA MK 00IIecTBEHATa OpraHU3alus?
IlTe ce onuTam ga OTrOBOPS Ha Te3H BBNPOCH © OMOIITa Ha MopeaHla OT MUCTEHH
EKCTIEPUMEHTH. MVC/IEHUAT EKCIIEPHMEHT € Bhobpaskaem EKCIIEPUMEHT, KOHTO ce u3-
TIOJI3Ba, 32 13 H3SCHU AaleHa TeopeTHUHa Hes. Topa e MeTol, H306peTeH OT QH3ULHU-
Te-TEOPETULH; LIEJITa My € a Ce ChUMHH TaKaBa BLobpaxaeMa CMTyauuﬁ, B KOATO Jlo-
THYECKUTE POTUBOPEUHUs Wil abCypANTE, BBTPEIUHO NPUCHIM HA fa eHa Teopm, na
ObHAT paskpHTH BBB BE3MOXKHO Hail-sceH Bua. Komkoro TEOPUHTE CTABAT MO-U3ThHH-
UeHH, TOJIKOBA MUCJIGHUAT eKCIEPUMEHT CTaBa BCE I0-MOJIE3eH KaTo CPEICTBO 34 U3~
KOPEHsBaHEe Ha JIONIUTE TEOPUH U 32 110~ IBJIGOKO OCMUCIISHE HA nobpure. KoraTto muc-
JICHHAT EKCIIEPUMEHT [IOKaXe, Ye BCeoOLo MPUETH KeH ca B JIOMHYECKO MpOTHUBOpPE-
uHe, TOBa ¢e HapHua “napagokc”. onsama yacT OT Nporpeca Ha M3UKATA MPe3 HAIIETO
CTOJIETHE C& BJIKY HA PAa3KPUBAHETO HA MAPAJOKCH, KOUTO CTABAT OCHOBAHME 32 KpH-
THKA cpellly NaJieHa Teopusa. MUCTeHusT SKCIIEPUMEHT MHOTO 4eCTO € IMo-yBelHTeseH
OT peaJiHus SKCMIePUMENT - OCBEH Ye € U 3HAUUTENHO [10-eBTHH. KoHcTpyupaneTo Ha
MHUCJICH eKCMIEPHUMEHT BhB (DM3UKATA c& NPEBbPHA B CBOe0OPA3HO HM3KYCTBO, B KOETO
Alitrmaits Gewe MaitcTop oT Hali-BicIua Kaca. MUCIeHUST SKCITEPHMEHT € HELlO ChB-
CEM Da3/IMiHO OT NpelickasaHHeTo. CHTYaLMUTE, KOUTO Lie ONMILA, He ¢a MpeJHa3Ha-
HCHM KaTO MPEJNCKa3aHMsl 3a HEIla, KOMTO 1lie Ce CAYYaT B HeHcTBHTeNIHOCT. ToBa ca
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HaeaJu3sUPaHy MOJCIIM Ha CUTYAlUH, ¢ KOMTO HMe Iie TPA6Ba fa ce cOMKIM HHTEesIeK-
TYaJIHO, NpeJy Ja ce 3aMMUCJIMM 32 [IPAKTHYECKOTO M YCBOSIBAHE. .

MosT bPBU MHUCJIER eKCIIEpPUMEHT He € Moe coOCcTBeHO H3oOpeTeHre. OCHOBHATA
My uzes Gele mybnukyBaHa B Scientific American npe/in IBAAeCeT FOJUHM OT MaTeMa-
tuxa Exyapa Myp. CratusTa Gemwe osaraseHa “VIskycTBenu xuBy pacTenus”. Muc- |
JIEHHAT CKCIIEPUMEHT 3afio4Ba © IIYCKaHCTO BbB BOJA Ha NNOCKOABbHHA JIOJKA OT MAaJIxo
M3BECTHA KopaboCTPOUTEIHHLA, IPHHAIJIeNALd Ha KOMITAHKATa PYP B ceBeposanaj-
HOTO Kkpaiibpexue Ha ABcTpanus. PYP osHauasa “PocbM YHupepcainu PoboTu” - koM-
MmaHus ¢ Ibra ¥ 3abejexutesina netopus. Jlogkata 6aBHO OTIYBa HABBTpPE B OKEaHa
H ce u3ry6pa oT norsena. Mecel no-kbcHo Hiikbje B MHauiickns okeaH Ha MACTOTO Ha
eaHaTa JIOJKA ce rosBgBaT Ase. [IbpBaTa jioaka HocH MUHHATIOpHA (abprka ¢ LgJIoTo
HeoBXouMO ofopyBaHe, a ChIO U KOMIIOTBPHA MPOrpama, KosTo i mosBoiifBa 1a
KOHCTpYHpa IbJIHO cBoe komue. KonueTo ¢hIbpika BCHUYKO, KOETO € OWIO B MbPBATA
70Ka, BITIOUHTEHO habpuKaTa M KOIue 0T KOMIIOTBPHATA Nporpama. CTpouTen -
Te MaTepHasiy ca IJIaBHO BbIUIePOJ, KMCIOPO/, BOLOPO U a30T, NOJIyUSHHN OT BR3LyXa
W OT BoJaTa ¥ NpepaboTeHH B 34paBH IIaCTMACH € NOMOIITA Ha CJIBHYEBATA CHEPIHA.
MeTaJTHITE YaCTH ca IOCTPOSHH I[JIaBHO OT MarHesuH, koliTo ce HaMuMpa B U300KIHE B
MopckaTa Boja. Ipyry elleMeHTH, KOUTO Ce ChIbPKAT B Mamc‘m KOJIMYECTBA B M01301<a-
Ta BOJA, Ce W3MOJI3BAT To-TlecTeanBo. JloakuTe ca HapeYeHH “U3KYyCTBEHH LUBOTS ™, 3a-
1LIOTO CBC CBOMTE MALIUHI i KOMIOTPH Te MMATHPAT KUIHCHUS HUKBIT Ha MUKPOCKO-
TIMYHUTE PACTEHHs, KOUTO [J1aBaT B [IOBbPXHOCTHUTE CIIOCBE Ha OKeaHa. JlecHo e xa ce
TIpecMeTHe, de cjie]] efHa TOJMHA IOAKATE (e CTAHAT XMJIAAA, CJ1e/l 1BE TOAMHY TS 1Le
6baaT MUJIHOH, cjlel TPY TojyHM e 6bJaT MHUAMapA W T.H. ToBa e nomynauuoHeH
 B3pMB, UMMTO TEMIIOBE CA HAKOJKOCTOTHH IbTH NO-TOJIEMH 0T HAILIUTE cOGCTBEHH.

KomnanusTta PYP He mycka Tasu jiofka ¢ HelHOTO ckblio oGopyABaHe caMo 3a 33—
fapa. B [OMbJIHEHNE KbM aBTOMATHUHATA (pabprKa BCSAKa JIOAKA HOCH TOJIsAM CbA, KOU-
TO T$ TIOCTENEHHO HAITBJIBA C TIPACHA BOJa, H3BJIeHeHa OT OKeaHa C TTOMOLITA Ha CJIBH-
uepaTa eHeprua. Jlomkata Moxe fa cbbupa o ABXKOBHA BOAA, KOraTo MMa TaKasa.
Kommnannsta PYP e MHCTaIMpaTa MEOTO TIOMIIEHH CTAHIMM Ha YROOHM MECTa 10 kpaito-
pexcner‘o Ha ABCTpasHsi, KaTO BCSKa OT TAX € cHabeHa ¢ Pa.nm(bap. Bc;{ga JOJKa C
'ITbJIEH C'bJL IIPSACHA BOJA € IporpaMupaHa Aa IoTiyBa 1o an‘-6nmxam IOMITeHa CTaH-
1M1, KbAETO BOJATA M Ce M3TOUBA W TS C& OTNPABS OTHOBO HA IIBT. Crien Tpu roJIMHH,
KOTATO JIOZKUTE Ca NPBCHATH O BCHYKMA 3eMHH OKEaHH, KOMITAHUATA PYP npenara
HA BCUYKH KpaiiGpeiHy rpafiose, KOHTO ce HYXAAAT OT NpACcHa BOAA, 3 ¢e Bh3I0J3Bal

© oT HelfHUTe ycayru. [locTpoeHu ce MoMIIeHY CTaHIWK 110 kpaii6pexusta Ha Kanndop-

Hus, Adpuka, [lepy ¥ JOXoAMTe MOTHYAT B KAcTe Ha KOMIAHMATA PYP. TlycTunuTe
3armovsaT Ja pasb(TIBAT ... HO, CTPYBa MM ce, Bede CbM Cpelall TO3M U3pa3 U _go-
PAaHO - BbB BPb3Ka ¢ fApEeHaTa eHeprus. Tom BT KbJi6 © Kionkata?

B To3M MMCJISH eKCIIEPUMEHT UMa JIBE OUeBHAHM KJIOTKU. ITtpeata e HKOHOMchc:
xa. Jlonxure Ha PYP MoraT 1a HabapaT NpsicHaTa BOJa 6esraTHO, HO H3TOJI3BAHETO 1
'Bee mak cTpyBa mapu. IIpocToTo M3NMBaHE HA MPACHA BOJ2 B IYCTHHATA He cb3aBa
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rpailHu. B riopeueTo MycTHHHHM 061aCTH Ha CBETa AaXe M30BUIMETO HA BOJA HE MOXE
6bp3o ma cb3nafe 6oraTersa. 3a 1a ce M3NON3BA BOJATA, CA HYXHH BOJOINPOBOJH, TOM-
M, TpBOM, crpagu ¥ QGepMu, OMUTHU 3eMeeM U HHKEHEPH, BCHUKH HeoGX0quMU
MONPBYHH CPENCTBA, KOUTO IUe NMPOABJIXKAT a CE yABOABAT B pAMKHTE Ha J€CEeTUIeTH-
A, a He Ha Meceld. BropaTa U olle no-chIlecTBeHa KiIomKa Ha npoexta PYP nma exo-
JIOTUYEeH XapaxTep. I/IBKyCTBCHMTC PacTeHUuA HAMAT €CTECTBEHU Bparose. Ha TpeTaTa
TOlIMHA OT CBOETO ChilECTBYBaHe koMNaHMATa PYP Lile e BLB/IedeHa B MHOXECTBO Cb-
AeOHH Npolieck ¢ XOPabHH KOMITAHHH, YHHTO TPAHCTIOPTHH LeHHOCTH ca 3aTPYAHEHH

- OT IOAKUTE Ha PYP. Ha nerarta roguua joakute Ha PYP mibTHO wie MOKPUBAT MOBBP-
XHOCTTA HA MOYTH LieJHs CBETOBEeH okeaH. Ha IuectaTa rojiuna 6perosete Ha BCHUKH
KOHTHHEHTH Ije 6BAAT 3aAPHCTEHH OT OTJIOMBLUTE Ha JIoAkUTe Ha PYP, pas6utu npu
OKeaHCKH 6ypu Wi OT B3aMMHHTE UM cOIbCBLM. [To TOBa BpeMe Ha BCeKH Iie CTaHe
AICHO, 4e MpoeKThT PYP € exosioruyHo GeicTBHE U MTO-HATATHILIHOTO eXCITEPUMEHTHpA-
HE ¢ H3KYCTBEHUTE pacTeHHs ILie 6blle 3a6paHEeHO 10 MeXAYHAPOIHO CIIOPAa3yMEHMUE.
Ho 3a Molf kboMeT 3a6paHaTa He ce OTHACS 4O MUCJEHUTS EKCTIEPUMEHTH.

JeTalnnTe Ha MOst BTOPU MUCITEH eKCIIEPHMEHT ca OTYACTH B36TH OT eJIMH pasKa3s
Ha nucatess-anTact Alizak Asumos. Eto 1 mianeraTa Mapc - OrpOMHA TIO3eMJieHa
Ttoly Ges HUKaKBa MKOHOMHYeCKa CTOMHOCT, 3a110TO i JIMTICBAT JBE OCHOBHH Hela -
TeYHA BOJa U TOIIMHA. A OKoso nmnanerata CATYPH KPbXM HeHHHAT crbTHUK EHLe-
naj. Herosata Maca € paBHa Ha MeT MPOLIGHTA OT Ta3M Ha 3eMHHUTE OKeaHH, a INIbTHOC-
TTA My € J0CTa MO-Majika OT Ta3 Ha Jiefa. 3a UeIUTEe Ha MMCIIEHHA eKCIIePHMEHT
MOXEM [ia IpHeMEM, Ue CITBTHUKBT € ChCTaBEH OT 3aMBPCEHM JIel M CHSAT, KaTO Ce
npennonara,} 4¢ 3aMBPCABAHUATA UMAT MOJXOMAIL XMMUYECKH CHCTAB, 32 JA CIIYXAT
KaTo CTPOUTEJICH MAaTePUANT 33 CAMOBBL3NPOU3BEK AN C€ ABTOMATH.

Mucnenusr CKCIIEPHMEHT 3aNo4Ba ¢ pakeTa, KOSTO HOCH MaJIbK, HO MHOTO f106pe
OGMHUCJIEH MOJIe36H TOBAP; T4 € U3IPATeHa OT 3eMATA I CIIOKOHHO crefBa I'bTS CH KbM
Enuenan. [TosesHusT ToBap chIabpika aBTOMAT, KOWTO € criocoben Jla ce BB3NPOU3BEXK-
Ja OT MaTepUanTe, HAMUPAILHM ce Ha BHuenan, kaTo H3MoJI3Ba 32 H3TOUHMK Ha eHep-
rus cyiabaTa CBETIMHA Ha fanedHoTo CbHIE, ABTOMATBT € IIporpaMupan Ja ch3gasa
TIOTOMCTBO OT MHHHATIODHH CJ'EHYEBH IUIATHOXOAKH, BCAKA OT KOUTO HMMa nmpoico u
TBHKO IUIATHO, ¢ THATO MMOMOLIL MOXe JIa TLIyBa B IPOCTPAHCTBOTO MOJ HAJIATAHETO Ha
CJIbHYEBATA CBET/IMHA. [I1aTHOXOAKHTE Ce M3CTPENBAT B IPOCTPAHCTBOTO OT MOB'BPX-
HocTTa Ha EHNenan ¢ MoMolITa Ha MpocTa MallliHa, HAMOMHSAIIA katanynr. ['pasura-
LOHHOTO TpUTerIsHe Ha EHuenan e goctaThuHo ciabo, Taka ue 32 M3CTPENIBAHETO. &
AOCTATLUCH CaMO Jiek TJIAChK. Beska niaTHOXozxa HOCH B MPOCTPAHCTBOTO MAaJTbK
JefieH 6yiox ot Exenan. EquncrseHaTa sanaua Ha TUTATHOXOOKUTE € a JOCTABAT JO
Mape cpos ToBap ot siefl. [ILTAT UM e AbTBbr. OTHAYAIO Te Tpa6Ba Aa M3M0J3BAT IUIaT-
HaTa CH ¥ ¢JTa00TO HaJIATaHe Ha CI'bHYEBATA CBETIIHHA, 32 114 NpeofosABaT rpaBHTalu-
OHHOTO mpHTersHe Ha CaTypH. Cllefi KaTO BEAHBK Ca ce 0CBOBOIMIH OT CarypH,

~OCTaHajiaTa 9acT OT I'bTS UM € JIEKOTO CIyckaHe HaJoNy 110 HAKJIOHA Ha C'bHUGBOTO
TIpUTerJIsHe o cpentaTa uM ¢ Mape. ‘
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Hskonko roguHy cjiell kallaHeTo Ha pakeTaTa BBpXy EHIeNaj yMHOXaBaHETO Ha
ABTOMATHUTE OCTABA HEBUAUMO OT 3emsaTa. [10o-KbheHO 061aKbT OT MaJIKU MJIATHOXOLKA
3alo4Ba Ja ce BIXKJA KaTo cliMpajna, uafusauia or opburtata Ha Exuenan. Kakto ce
BIOKJa OT 3eMsta, okosto CaTypH csKall Bb3HHKBA HOB NPBCTEH, KOHTO € 6nu30 JBOH-
HO I0-TOJSIM OT cTapuTe npbereu. Cliel ollle HIKONKO TOJMHM BHHIIHUST Kpail Ha
NpbCTEHA Ce MPOCTHUPa Halajiey IO TakKWBa MecTa, KbJESTO IPABUTALIMOHHHTE e(EKTH
na CatypHs u CipHueTo ca u3pasHeHU. [InaTHoxogkuTe 6aBHO clIMpAT TaM, Cliell KOeTo
MOTETTIAT KATO ABJIra peka, Teuamla ¢soboHo kbM CIBHLETO.

HAKOJIKO FOMHHY T10-K'bCHO HOIHOTO Hebe Ha Mape 3armousa fa cusie ¢ HelnpecTaH-
HOTO MpPOCBETBaHE Ha Majikii MeTeopH. [IOTOKET MPOAB/IKaBa AeHEM M HOILEM, HO
Tpes HOILTA Ce BIYK/A No-AcHO. JleHeM H HoLLeM HeGEeTo & Tomo. MeKy TOTIJIH BETPOBE
JyXaT HaJ MOBbPXHOCTTA U TOIUIMHATA GaBHO NPOHMKBA B 3aJlefieHaTa nousa. Manko
I0-K'-CHO Ha Mapc 3a IpbB BT OT MWIMap[ FOJHHY 3aBajigBa Okxa. He ciien Kbjro
3aro4BaT ga ce obpasyBaT oxeanu. Ha EHuenaj nma DOCTATBYHO JIef, 32 Ja MOXKE
KJIMMaThT Ha Mapc fa ce oA bpika TON'bJI B MPOLBbIKEHHE Ha JeCeT XU AU TOTMHY U
MapCHAHCKUTE MYCTHHH Ja pasubdHat. Torasa 1a 0CTABHM Ha MUcaTeNUTe-PaHTACTH
[la 3aBBPIIAT UCTOPHATA HA GKCIIEPUMEHTa, a HUe Ja ce MocTapaeM Ja U3BJIeYeM OT
HEro HAKOK oBUY MPHUHIMITH, BaJIMJHM 32 PEaJIHUA CBAT. PesylTaThT OT eKCepUMEHTa
¢ MCTHHCKM Mapanokc. Tolt ce chCTOM B TOBa, e C IOMOILITA Ha KpaiHo mo Mamabure
CH YCTPOHCTBO, KOETO MOXKEM A TOCTPOUM, CTHIa Ja 3HaeM KakK, TP yMEPEHH pa3xo-
M, HUe ToJyyaBaMe MPAKTHUECK Ge3KpacH MPHXOK - NOHE TOJKOBA IOJISAM, e TOH
M3rJIexkaa Hanpaso abcyplieH Mo YOBSIIKMTE cTaHAapTu. Marnexsaa Taka, KaTo e Ju
nosly4uaBaMe HeLIO 3a HUILO, JOKATO rofifiMaTa 4yacT OT CypPOBMs HHM ONUT B peajiHaTa
NIPaKTHKA HU € Hayuu1, ue BeHuKo TpA6Ba Ja ce 3aIialia Ha. TBbPAa LieHa. [lapagoxcsTt
HM NpUHYXAaBa 1a 06CHAUM BBITPOCA JaH Pa3BUTHETO Ha CAMOBB3IIPOU3BENIALIMU CE
ABTOMATH 116 HY Ja e Bh3MOKHOCT fa peHeGperaeM I0CeTaIHOTO 0B1LoNpHeTo Yoex-
[eHue Ha MKOHOMHCTHTE U COLMOJIO3HTe. A3 He 3Has OTroBOpa Ha To3u BBIpoc. Ho
MMUCJIS, Ye TOM CHOKOIHO 61 MOT'BJI Ia C& MI0COUH KaTO e/IUH OT LieHTpaIH|Te Ipobiie-
MH Ha HOBELIKOTO 0BILECTRBO OT JBAJECET H MbPBOTO cTojeThe. He ¢ Hikak mpubbp3a-
HO. [a 3aIl0YHeM OTcera Ja MUCIIHM Mo Hero. ' :

Hexa 1a WIIOCTPHPaM BBAPOCA ¢ IOMOLITA Ha TPETH MUC/IeH eXcnepuMeHT. EauH
OT CTPAHMYHHTE MPOAYKTH Ha npoekra EHIENan € MajbK CaMOBB3NPOH3BEXKAALL €&
ABTOMAT, KOMTO & MHOro f06pe MpHrojeH Aa [eHcTsa B 3eMHUTe MycTUHH. Toli ce
M3TpaX[a FIaBHO OT CHITMILMIA M alyMHHUM, KOUTO MOXE 12 H3BJINYA OT BCsKa 06UKHO-
BeHa ckaja. OT H3BBHPEHO CYXHs IyCTHHEH Bb3JlyX TOH MOXE Ja U3BJIKYA AOCTATHI-
HO BJIAFA 33 CBOWTE BBTPEIIHH HYXIU. HeroBuAT eHeprueH U3TOUHHK € CJIbHYeBaTa
cBeTniHA. Tolf Mpou3BEkIa eJeKTPHYSCTRO C yMepeHa e(heKTHBHOCT, a 32¢JJHO C HEro
M eJIEKTPOTIPOBOJHMUIUTE, 10 KOUTO eJIEKTPUYSCTBOTO MOXKE 1A Ce JOCTaBs TaM, Kbje-
To & HyxHo. B Konrpeca uma ocTpy 1e0aTi OTHOCHO JIMLEH3MPAHETO HA Ta3¥ MALMHa
32 PasNpOCTPAHSBAHETO M B HALIMTE JamaiHy WaTh. [IOTOMCTBOTO HA Ta3H MallKHa
MOJKE C JIEKOTa Aa MPOU3BEe ECETOKPATHO MOBEUE MOLHOCTH CHPSMO MPOU3BEKAA-
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HuTe cera 8 Cregunenure [laTh, Ho HUKOHM He MoXe Ha € CUIYPEH, ue TO e YCUIH
KpacoTaTa Ha NyCTHHHUA neisax. B kpaiiHa cMeTka 0e6aThT € crieue/ieH OT IPOTHBHU-
LIMTe HA 3aMbPCABAHETO Ha OKOJIHATA cpelia. M ABaTa BUJa aNTepHATHBHNA U3TOUHHIU
HA SHEPTHA - TIPHPOJHUTE U3KOMAEMH U SAPEHUTE PEAKTOPH - MO CHILOTO BPEME CE
HATBKBAT Ha JKECTOKH ITpoBJIeMH, CBBP3aHH ChC 3aMbpCsiBaneTo. OCBeH MPpUYHHABA-

HOTO OT TAX XUMHWYECKO U PaJHOaKTUBHO 3aMBbPCsABAHC HOBATE MOIIHU CHEPronpous- |

BOJAHMTEJIM OT ABAT2 BUAa JOOaBIT U TOBapa Ha TOIUIMHHOTO 3aMBPCABaHE, KOETO 3a-
[0YBa fa CTABa BCE M0-Pa3PYLUHTEIHO 33 OKOJIHATA Cpelia. 32 PasiiHKa OT TAX aBTOMa~
TBT, KOWTO KOHCYMHpa KAMbHH, He Ch3JjaBa HUKAKBO TOIUIMHHO 3aMbpcaBaHe. Toif ripoc-
TO H3MOJI3BA HEPrisTa, KOATO MHAYE HATPABA yCTHHHMA Bb3/IyX, i [PEBPbIA YACT OT
Hes B mojie3Ha dopma. Tol ¢bILO He ch3JaBa HUTO CMOT, HUTO pafuoakTUBHOCT. Haii-
TocJie € YTBBPAEHO 3aKOHOAATeJICTBOTO, PA3PEIIaBall0 Pa3NpoCTPAHEHHETO Ha TO3H
aBTOMAT, K2TO YCIIOBMETO € BCsAKA MAalLIHHA Ja ChABLPKA B [aMETTA CH OPUTHMHAJIHU

' meif3ax B MSCTOTO Ha AeHCTBME U, AKO 110 HAKAKBA NMPUYMHA BL3HUKHAT HIKAKBU H3Me-

'HeHMs B 06CTAaHOBKATA, MAIHHATA ¢ IPOrPAMHpPaHa Ja BL3CTAHOBH Ile}i3akKa B I'bPBO-
HAYATIHUA MY BUA. ‘ ‘

MosT TpeTd MHCIEH eKCIEePHUMEHT OTHOBO NpeMMHaBa BLE (JaHTAacTHKA, Taka 4e
Ie ro 0CcTaBs KOTYK. TOH, KaKTO M3IJIeXK 1A, He Ce HATHKBA HA eKOJIOIMYHATA KIIONKa,
Npel kosTo ca usnpaseHy jgojxute Ha PYP. Ho nopjura Haxonko Bbpoca, KOUTO Lie
Tpsabpa a obcbauM. AKO CITbHYEBATA eHEepPrud € B TaKoBa u3obuinde u e Taxa ocBo6o-
JeHa OT npobJieMKUTe Ha 3aMBPCABAHETO, 321110 JJOCETa He CMe 5 U3MOJI3Balli B FOJIEMH
Maiadbu? OTroBopbT MPOCTO €, Y€ KallUTaJIHUTe PasXofu ca TBbpAe ronemu. Camo-
BB3MPOU3BENKAAMUAT C& aBTOMAT Ha MPBB NOMVIe] 3a00MKass npobjieMa ¢ KalHuTaJIoB-
noxenusaTa. Cliell KaTo BEAHBXK UMaMe MAIIMHATA-POTOTHUII, 3EMHUTE U CITHbHYESBATA
CBETJIMHA, OCTAHAJIOTO HU UABa GesmmaTHo. KaMeHosxbT, ako Moxe u306110 fa Gble
HakapaH Ja paGoTH, Peo/oNiABa MKOHOMUYECKUTE IPENATCTBHS, KOMTO JOCEra CIThBa-
Xa yroTpe6aTa Ha C'LHYEBA €HEpPrHs B rofieMu Mamabu. - '

Janu Tasu uaes e OMHCJIeHa KaTO MpaKTHYecKa Iporpama 3a JBajeceT U TbPBUS
Bek? EnHa OT HEM3BECTHHUTE BEJIMUMHM, KOATO LUE OMPENEIU IPAKTUUHOCTTA Ha o#06-
HU HJIEH, & BPEMETO, 3a KOETO €& ¢'b3[aBa SJWH CAMOBB3IIPOU3BEXAAIL CE aBTOMAT,
CPEJHOTO BpeMe 3a YABOSABAHE Ha [IONYJIALMATA Ha aBTOMATUTE. AKO BpeMeTO 3a YIIBO-
ABaHe e ABaJeCeT FOJAMHH, T.€. CPABHIMO C eJHO YOBEILKO IIOKOJIEHHE, TOTaBa aBTOMa-
THUTE He IPOMEHAT PaJUKATHO YCIIOBHMATA Ha YOBEUIKOTO 06ilecTBo. B To3u ciydall Te
MOraT a c€ yMHOXXAaBAaT ¥ Ja Ch3JaBaT HOBH OJiara caMo ¢ NpHOU3HTEHO CBIIOTO
TEMII0, C KOSTO HHE CMe CBMKHAJIM NPH HALIMs HOpPMaseH NPOMUILIIEH pacTex. AKo
obaue BpeMeTO Ha yJBOSIBAHE € e/{Ha IONMHA, MTOJIOKEHHETO e pasjndHo. Torasa egHa
MAalMHa Cb3/aBa 34 [BaJeCET FOIMHY MTOKOJIEHUE OT eJMH MUJIMOH, 32 TPHAECeT roju-
HY - eNUH MUJIHaph, Taka 4e MKOHOMHYECcKATA OCHOBAa Ha oBIIecTBOTO MOXe Ia ce
M3MEHH B SHO YOBELIKO MOKOJIeHHE. A aKO BPEMETO HA YABOSBAHE € SJ¥H Mecell, Xa-
PaKTephT Ha MpobIeMa APaCTHUHO ce npoMers. Torasa Hue Lie MOKEM C JIEKO cﬁpue

_ HA BCEKM HAKOJIKO i‘onmm Ja paspyluaBaMe POMUILJIEHOCTTA CH WJIH I'PaJOBETe CH U
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© Ja W [ocTposBaMe HAHOBO B TO-MpUsTEH CTUIL.

TpyaHo e Aa e OTKPHE JIorHHecka OCHOBA 32 MPEATION0XKERUS OTHOCHO BpEMETO 33
yIBOABAHE HA ABTOMATUTE OT TUIIA, KOKTO a3 MIOCTY/IMPAX 32 MOUTE TPH EKCTIEPUMEH-
ta. EAMHCTBEHOTO NPSIKO GBHAETENCTBO UAiBa OT BrostoruaTa. 3naeM, de 6aKTepUUTe U

npoTo30aTa, Haﬁ-npoom*rc UCTHHCKM CaMOBDB3IIPOU3BEXAalLN Ce OpraHH3MH, AIMaT Bpe-

MeHa Ha YIBOSIBAHE OT NMOPANBK Ha HAKOJIKO Haca OO HIKOJIKO [cHa. Ha BTOPOTO pas-

- HUILE Ha BuoJIoruuHa opraHu3saliys, 3a 1O-BUCHIA OprasM3MH, KakBHUTO ca NTHLUTE,

BPEMETO Ha yABOSIBAHE € OT MOPSAAbKA HA €fHA rOJUHA. Ha TpeToTo paBHullle Ha O1-
OJIOTMYHA OpTaHu3allks, PEACTABEHO MO J0CTA HEHAAEXKIeH HAUMH OT ¢AMHCTBEHUA
s Homo sapiens, uMaMe BpeMe Ha yIBOSIBAHE OKOJIO ABAAECET rOQMHH. I'pybo kasa-
HO, MOXEM Ja cMATaMe, ue efMH OMOXVMHMYeH aBTOMAT Ce Bb3NPOM3BEKIA 34 C/IHH
JleH, e[HA MO-BUCLIA LIEHTPAJIHA HEpBHA CHCTeMa - 33 e[IHA FOJIUHA, a SlHA KyNTypHa
TpaaMLuA - 32 ABafeceT rojunu. C koe OT Te34 TPY PABHHILA HA OpraHu3aliui TpsiGBa

' 2 6bIAT CPABHABAHH HALUMTE H3KYCTBEHU aBTOMATH?

B nexuuata ci oT 1948 r. ®on HoiimMaH ropopy INIaBHO 32 aBTOMATH OT JIOTHHECKH
HAl-NIPOCT BHJI, KOMTO CE BH3NPOMIBEN/AAT YPe3 MPSKO yABOABAHE. 3a Te3M aBTOMATH
Toil MOCTYNUpa CTPYKTYpa, ChOTBETCTBAIIA HA ¢IHOKJIETHIEH OPraHU3bM. [MpencTass
M KaTO HE3aBUCHMH eIMHHUIM, KOWTO IaBaT B 6aceiiH OT CypOBMHM H HE oGpbILAT
BHHUMAHHeE efiHa Ha Apyra. ToBa Hali-HMCKO PABHHMILE HA OPraHM3alys ¢ NOAXOAAILO 34
MOSs1 [IP'bB EKCTIEPUMEHT, HO He 32 BTOPHsA i TpeThd. TO He € LOCTATRHHO 33 ABTOMATH™
Te Ha Enuesiiaj [a ce pa3sMHOXABaT 1ofo6HO Ha MMM BBPXY MHIJIA a6bsika. 3a na
cpanafat eQeKTHTe, KOUTO OIMCaX 3a BTOPKS M TPETHA EKCTIEPUMEHT, ABTOMATHUTS TpHG-
BA [a Ce PAsMPOCTPAHABAT W AU(EPEHLMPAT 110 YIIPaBIAeM HAUUH, MoJI00HO HA KIeT-
KUTe B €1H [10-BUCIL oprannzbM. HaImb/IHOo passrTaTa NMOMyJIalis Ha MallIHHHITE TpAbBa
Jia e Taka 106pe KOOPAMHUPAHA, KAKTO Ca KOOPAMHHPANH KJIETKATE Ha ¢/IHA MITHLA. e
TpabBa Na MMa aBTOMATH ChC CTELMATU3HPAHUTE (YHKLHY, CHOTBETCTBALLIN Ha KJIET-
KN Ha MycKyJiu, uepcH 1po6 u nepsn. e Tpa6Ba ja KMa BMCOKOKAYeCTBEHH OPraHH Ha
OCe3aHMeTO U ¢IHA NEHTpallHa rPyNa KOMIIIOTPY, H3IThJIHABalla (QYHKLHHTE Ha MO3BK.

TTo Haule BpeMe MEXaHU3MUTE Ha KIIeThUHATA audepeHIHALHs U HA PETYIMPAHEeTO
Ha pAaCTeXka BB BUCILMTE OPraHNU3MH BCE OLLC CA HOHU3BECTHHU. BeposTHo efiiH J06bp
HAYHH 2 BHUKHEM B T3 MEXaHH3MHU € [a [IPOIBIDKIM aBcTpakTHUS aHANN3 Ha DoH
HoliMaH 32 caMOBB3NPOH3BEXKAALMTE CE aBTOMATH OTBBJ PAaBHAULLETO HA EAHOIe”
THUHUTE oprasuaMi. BeposTHO e TpsbBa Na aHANM3MPaMe MUHUMAIIHIA 6poit xon-
LeNTyajlHH KOMIOHEHTH, KOUTO Tps6Ba Ja ChIAbPKA ¢AUH ABTOMAT, 32 Jla MOXe Jia
CITYXKH KAaTO 3apOJMllIHA KJIeTKa Ha MO-BMCI OPraHUIbM. Toit Tpsbpa fa CHABPKA UH-
| CTPYKLMWTE 32 MOCTPOABAHETO HA BCEKU EJHH OT HErOBHTS MOTOMIIM 3ae/iHO € e/iHa
6J109KHA CHCTEMA 32 IIPERKITIOUBAHE, KOATO 1aBa rapaHI|H, 46 IOTOMIIUTE OT pasJTHIHH
BUIIOBE [[€ C& YMHOKABAT H IL[e PYHKLMOHUPAT 110 KOOPIUHNPAH HAHHH. CamusiT i He
M Ce 3aeMaJl CEpHO3HO JIa ipass Takbp aHau3. Moxe 6u cera, cnex kato ®on HolmaH
e MBPTBB, HUE HAMA Ja CMe JOCTATHYHO YMHH, 32 113 3aBBPILIMM aHAJIM3a Ypes3 JIOTH-
YeckH PA3ChAIEHHs, a e TpabBa Ja u3uakame, AoKaTo 8KCIIEPUMEHTATOPHUTE-eMBPH- |
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ojto3n oTkpuAT kak [Ipuponara e petuna Tosu npodiem,

MosT 4eTBBPTH MHCIIEH eKCTIepUMeHT € 0606LIeH BapuaHT Ha TpeTHs. Cliell yeriexa

cu ¢ apTomaTa-kKaMeHosn B Chenunenute Hlatu komnanusta PYP uzpaxna Ha nasapa
NPOMULUIEH KOMILICKT, PeiHa3Hau€eH 3a HyXAMTE Ha pa3BUBaILUTe ce cTpaHu. Cpeliy
HHUCKO NpeAnaliane JafeHa cTpaHa Moke Jia 3aKyNH MalidHa-"sifle”, KosTo 3a HIKOJI-
KO FOJMHH L1€ Ch3pee O IThJIHA CHCTEMA HAa OCHOBHOTO NMPOM3BOJCTBO 3a€1HO ¢ TPaHC-
TIOPTHUTE X KOMYHUKALIHOHHHTE Mpexu. KoMIUIeKThT & chobpaseH ¢ KOHKPETHUTE H3NC-
KBaHMs Ha KymyBaua. ["apanuMaTa Ha poJiaBaua e ¢ YCJIOBHME CaMo KYITyBaubT Jla OCBO-
6on1 OT HOBEIKO HACENIEHNE PaiioHa Ha 3aCTPOABAHETO 33 EPHOIA Ha pPacTeX Ha CHCTe-
MaTa. Cjie[1 KaTo CHCTeMaTa € B 3aBbpLUeH BU, KyMyBaubT MOXKE CIIOKOMHO fla ce HaMec-
B B HelHOTO AeHcTBUE MM Aa 1 MOIU(bULMPA, KOTaTO CMETHE 3a HeoBX0AHUMO.

Hpyro ycrieluHo HauyuMHaHUe Ha koMmaHusTa PYP e koMIiekThT 32 ypOaHHCTHYHO
o6HoBsBaHe. KoraTo JaJieH rpaj ce OKaXe B JIOIIO eCTETHYECKO MM MKOHOMUYGCKO Che-
TOSIHUE, HY’)KHO € CaMo [ia ¢e ¢b0epe rpyna apXMTeKTH U Ipaf0CTPOUTEH, 3a Ja paspabo-

' TH NIPOEKT 34 HErOBOTO NpeycTpoiicTro. Taka Ue KOMILIEKTHT 32 ypbaHUCTHYHO OOHOBY-
BaHe Ile 6bJle NporpaMuUpaH Aa BEPILUM Tasu paboTa cpelly onpeaeaeHa Takca.

He nipetenmupam, e 3HAS KaKbB 64 G e()eKTHT OT BB3MOKHOCTTA 33 TaKOBa 6bp-
30 pa3BHTUE Ha MPOMMILIECHOCTTA M PEKOHCTPYKLMATA HA I'DaJlOBETE BhPXY YOBELIKU-
Te CTOHHOCTH M HHCTUTYUMU. BIMH OT OTPHUATETHUTE e)eKTH €, Ue HEUOREIIKUAT Ma-
a6 ¥ CKOPOCTTA HA TE3U ONepaLMH i€ 33 1b160UH OTYYXKICHUETO MEX Y MHO3HHCT-
BOTO OT HACEJIEHUETO M MaJIUMHCTBOTO, KOETO YIPaBJsiBa MalUMHHTE. Ypba"uctiuHo-
To 06HOBABAHE IL¢ Ce MPEBbPHE B OMPAa3HO HEIIO 3a X0paTa, YHHUTO JOMOBE ca Paspy-
eny ot Hero. IlosioxuteneH edeT e, ye HOBaTa TEXHONOIUA IIe JOBEE N0 M3ue3Ba-

HETO Ha IOBEYETO OT AHCLIHUTE HU HKOHOMMYeCKY ripobgemu. ongmMarta uacr oT Ha-
CCNICHHETO HsiMa Jla C€ 3aHHMaBa ¢ TPOM3BOJCTBOTO H Pa3sMPOCTPAHEHHETO HAa MATEPH-

AJTHH ITPORYKTH. IToseyeTo X0pa ¢ pafocCT IUE NPeNoCTaABAT HKOHOMUYECKUTE CH I'pHxH ’

Ha KOMITIOTBPHUTE TEXHUUK U 1€ HAMEPSAT M0-3a6aBHU HAUMHH Ja [PEKapBaT BPEMETO
cu. pyr ronoxutesnen ehekT e, ue KOMINEKTEHT 3 IPOMULLTEHO pasBUTHe 6BP30 mIe
TIpeMaxHe pa3/IMIHeTO MEXAY PasBUTH U Pa3sBHMBAILM Ce CTpaHH. ToraBa BCUYKH HME
111€ XXVMBCEM B HOCTI/IH,H}’CTPHHJIHO O6LLICCTBO.

Kax 6y usraexnan xuBOTHT B MOCTHHAYCTPHAIHOTO 06IeCcTBO? XonnelH npasx
OIMYT Ja ro omnuile B cBog Jenan:

~ CunTeTHuHa XpaHa L€ 3aMCHH rpagHHATa, TOPEHETO W KaHULAaTa, Hali-rocse
TPagbT Ille MOXe caM Ja 3aJ0BoJigBa HyKAHTE CU.
MHoro wwe ca censHuTe-3ApaBeHALHM, YMUTO ChLA LIe ce NpbCHAaT,
KoraTo BuAAT B KaKkBo ce e NpeBbpHaNa rPaLcKaTa 3eMs.
HrvpBeTata npes usiaTta roouHa ca o6CHNIAHM ¢ IUIOAOBE 1 LBETOBE,
Pexute npenusat ¢ Haii-pasnuuna 6upa, _
Crapyk cBHPH Ha yKpaceHaTa CH ohe 3/1aTO M cpebpo raiiga,
W xpanyum ¢be cHHM KaTO 6UCTED Nel ouu TaHUYBAT Ha TBHJIITH.
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ToBa e NOETUYHO BUACHYE, a HE COLMONIOrUeH aHajiu3. Ho ce chbMHABaM, Ye HIKOH
61 Mor'BJ1 T1o-106pe ot Xonfeitn npes 1924 r. fa cu nNpeacTaBy YOBEIIKATA CTPAHA Ha
TMOCTUHIYCTPYAJTHATA CLISHA.

(Kpaii)

BetbnuTenHu 6enexku u npeBo 0T aHMWACKY: Muxaun bywes
(Freeman Dyson, Disturbing the Universe, Harper & Row, New York, Cambridge, Philadelphia,
San Francisco, London, Mexico City, Sao Paolo, Singapore, Sydney, 1979)
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KOHKYPCIA 11!

no npegroxerue Ha CBb mexgynapogHama gongayus , CB. ¢B. Kupua u
Memoguii“ yupegu Haepagu Ha umemo Ha GoHgayusama, koumo npes 1998 e. we

6Bgam NpuChgeHU Ha U3SBeHL y4UMmenu no gusLka

* 3a UBKNIOUMTENHN NOCTAKEHUS NPY OTKPUBAHE ¥ PA3BUBAHE HA MNaMW TanaHTy,

* 33 NOCTUXKEHUS NPY Ch3fABAHE HA YCROBUS 33 Hal-NoaxoaaLLa yuebHa cpena. ,

YYacTHULMTE B MPBYS KOHKYPC MOrart fa 6bpaT HAUBUAY aNHW UM KONEKTUBY OT yUUTENH, KOUTO
MOATOTBAT YUEHULM 1O Hr3uKa. MPEACTABSHETO MOXE 3 GbAE HANPABEHO OT rPYMNa UNEHOBE Ha Chb
WK OT PernoHanku knonose Ha CQOB. MpepnoxexnaTa 3a HarpaxnasaHe TpsGBa Aa CuibpXaT:

* [TOUMEHEH CMIUCHK Ha YYEHWULM, HArpafeHuTe NPes NOCHENHNTE NET rODUHU B HALMOHARHY U
MEXYHApPOAHW KOHKYPCH, TOAMHA HA HArpaXAaBaHeTo, Kbie Ca HarpajeHn U Ha Koe MACTO ca
Knacupanu; ' '

* TIOKYMBHTU 32 HAUMOHANHM W MEXYHAPOIHM Harpany, NPU3HaHKA W OLEHKN;

* CnUCbK Ha NPUETUTE CTYGHTU N0 duanka B yHusepcutetute 8 ctpanara (CY ,Ca. Knvwletn
Oxpuacku®, MY ,Mavicuit Xvneraapcku”, BIY Kokcrantuw Mpecnascku”, 103Y Heodut Punckin®);

* MyBAMKaUMIA HA KAHAMAATA U Ha HErOBUTE YUBHULMA. ‘

BTopaTa Harpana uie 6bne AaneHa Ha yuuTen unu yuntenn no ¢usnka 3a MOCTXKEHNA NPK
Cb3[ABAHETO ¥ PA3BUTMETO Ha MATBPUANHO-TEXHWYECKATA Ba3a - KABMHETY, naBoparopuy, yHedH!
KOMTINEKCH, HArNEOHY CPEACTRA 1 APYTA B NANEHO CPEAHO yuunuLUe. [PEACTABAHETO HA YUACTHULINTE
B KOHKYPCA MOXE Aia 6bfie HANPABEHO OT: CaMUTE KaHIUAATH, rpyna unexose Ha COB, pernoHanHure
knoxose Ha COB. MpeanoxennaTa 3a Harpaxnasaxe TpsGBa Aa ChabPXar, )

* KpaTku 6uorpaguuHu faHHu u cnpaakm 3a npo¢ecm0HanHaTa negarorMyecka AERHOCT Ha
'KaHanpaTa;

* QnuCaHue Ha NUUHIA MPUHOC Ha KAHAVAATA 3 Cb3NaBaHE Ha BnaronpuATHa cpena sa o6yueHue
Mo Gu3UKA C OKA3aTENCTBEH MATEPUan - OToCK, CXeMU U Ap.;

* Hcopmaums 3a CaMOCTOSTENHUTE Pa3paboTku Ha HarnepHu CPEACTBa, JlMLlaKTW{eCKVI wapyru
MaTepuani, a b0 U nybnukaduy 3a Tax,

* chmumanHm OT3UBY K NPENOPBKU,

MpennoxeHuaTa 3a ABaTa KOHKypca fa ce npegcrasar fo 30 mapt 1998 r. Ha anpec:
Cocus 1164, 6ya. [ix. bayyep 5, Curoz HA ¢usuyume 8 buazapus
Harpagute Lie 6baar BpbueHi Ha XXV-1a HaumoHanHa KOHqJepeHuMH MO BbIPOCH HA
o6yueHuero no ¢uauka, Lymed, 29 mait - 01 1oHr 1997 .
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CBETBLT HA QU3NKATA @ ChAbPYAHNE HA TONE XX (1997 1.)
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Ha BanyTteH 6opp - Hvlwax AxababsaH
(BU3NKATA HA HOBOTO BPEME
- HoGenosara Harpana 3a duanka - 1996 1.
- bespaboruuara He 3annaiwsa GUIKLMTE -
uHTepsio ¢ Ansapo [le Pyxyna
- Peanuaupan & Mucnes excnepument Ha Qaitiman

- Hobenosure Harpapu 3a 1997 .
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- (DoToENEKTPUYECTBOTO W HErOBOTO
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< EnektponyT - cToneTHuk - H. banaéanos

- OTKpUBAHETO THA Tay-nenToHa -

Maptur Mepn - 1w I vacT

- Pesontouns B onTukara - Msan flanos

- Mexypuectara Kamepa: eaHa 3abenexuTenta ma-
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- HeyTpunHa acTpoduaika - Feopru MsaHos

- W Ha 100 ropmHu eneKkTpoHsT 8

Heymopum - Hukona Bana6aHos

- MuoHepuTe Ha nuona - Oyen flok

OBIKECTBO ‘

- Quankara e Bb3CTAHOBMU
npenonpenengHuero cu - M. Anocton

- PonsATa Ha HayKata B aMepuKaHCKOoTo
0BLECTBO - BupTbH Puxtep '

- PaboThu MecTa - kpu3a 3a Boeku - [1, Asepbyu

NCTOPKA
- 1. . baxmeTbes u cpMSMKaTa Ha
Xusara marepus - A. [erpos
- ,YCTpema Ha MaTepusTa KbM KpucTanuay-
BaHe, - CTYGEHTCKM 3anvCKu U3 AEKLUN Ha
.npac. baxmerbes- MNeqka llasaposa
- lanuned y WHksuauuusTa Wsan Topopos
- Cara 3a pafmMoakTUBHOCTTA U HEWHUTE
otkpusareny - Auu MiuHkosa
- HacneacTOTO Ha KBAHTOBUS
XX-114 Bek - AceH Metpos
NPUNOXEHUA
- Ouankwt B neuetepanuaTa - M. faHues
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CbOBLIEHWNE HA ®OHOALUNS ,EBPUIKA®

Ha 22 maii 1.r. ot 18.30 vyaca B kade-cnapkapHuua ,MNadopama“ Ha H/IK ce npose-
Lie TbPXKeCTBO. 3a BpbyBaHe Ha Harpagata ,,EBPUKA® 3a nocTikeHust B HaykaTa u Tpa-
AMLMOHHA cpellia Cbe cTunengmanTuTe Ha QoHpaumsra, '

Harpapara ,EBPUKA" e yupeaeHa B Hauanoto Ha 1997 r. oT QoHpaups ,EBPUKA® u-
Bucuiata atectaumoHHa Komucus npu MunucTepckus cheerT. [pUchXaa ce exxerogHo
CNep NPoBeX/aaHe Ha KOHKYPC MEXXy MIiaauTe y4eHu 1 cneumanmcTy Ha Bb3pacT o 35
TOAVMHY, 3aumTNv aucepTaumsa npes CboTBeTHaTa roanHa 8 obnacTTa Ha npupoaoma-
TEeMaTU4eCcKNTe, TEXHUYECKNTE, MEJULIMHCKUTE, CENCKOCTOMAHCKATE U MKOHOMUYECKU-
Te HayKu. ’

Harpapara ,EBPUKA" 3a nocTkeHusTa B Haykata (3a 1996 r.) e npucbaeHa Ha
fisop Mocudos LLionos, poaeH Ha 2 aHyapu 1962 r. Toit e 61N acnupaHT HA CaMmocTo-

ATenHa noaroTosKa kbM Qusndeckus gakynter Ha CY ,Cs. Kn. Oxpupcku®. 3awmtun e BOVICTBA HA
aucepTauMoHeH Ty Ha Tema: ,HoB KOCBEH MeTOf, 3a U3cNeaBaHe Ha CrbHYeBaTa ak- EJIEKTPNYECKW 1 MATHUTHN C
TUBHOCT 1 06Pa3yBaHETO Ha KOCMOTBHHY M30TONY B MUHANOTO" . Criopef PeLeH3eHTU- | BOJNTOPAMOBIIA KAPBI,

Te My B IMCEPTALIMOHHWS TPYL CE NOCTaBSAT OCHOBUTE HA HOB METOJ, 38 PEKOHCTPYKLIMA
Ha MuHanu cboUTUsi B 06KPLXXaBallaTa HY Cpefa, KOTo 61 MOrbA fa ce Hapeye ,nane-

onyMuHecUeHUuMA" . [TonyYeHNTE Pe3ynTaTi MMaT rofsMo 3HaYeHMe 3a U3SCHABaHe Ha CbNPOTUBNEHNE
- pusnUecKITe NPoLecH Ha CribHUEeTo 1 CribHUEBO-3EMHuUTE BbaaeiicTaus. Te MaT Kak- WC-Co BondpamoBu Kap6upu MaT HICKO ENEKTPOCHNPOTUBIIEHIE, KATO TUMYHATA
TO UNCTO HayueH, Taka v NPaKTU4ECKN aCTeKT. cToliHocT € puQ/cm. Bondpamosuar kapéun ¢ y-dpakunsg uma no-ronamo
Asop LLlonos e paspa6oTun aBa HOBY MHCTPYMEHTANHN METOAA 3a NoJyyaBaHe Ha
PEKOHCTPYKUMM Ha naneokiiuMarta, CribHueBaTa cUcTeMa 1 BapUaLMnTe Ha KocMuuec- ‘ EneKTpOCHNPOTUBIIEHNE.
KUTE JIbYN B MUHAMIOTO U e[IMH NPUHLMMHO HOB MeTOf, 3a AlaTupare. Cbaparn e v anapa-
Typa 3a U3MoM3BaHeTo UM, 3alLMTeHa C TPY NATeHTa 38 U306PETEHUS U eOHO MPEe/o- nPOBOQNMOCGT
)Ke*;,";aiKs;:fcﬁpr;%m? ’T'me B [MCEDTALMATA METOMM Ca 'éBMKanM FONISIM MESK KaTo crieacTeue OT HUCKOTO enekTpocbnpoTvenenue, WC-Co Bongpamosu kapbunm
ocn p OTeH omMcepTaumuaTa me ca npeom - y o THATA 33 MEATA.
AyHapofneH uHTepec u Beve ce Npunarat camocTosaTenHo B 10 na6opaTtopuu B cBeTa. ca [06pu NPOBOAHULM, CbC CTORHOCT NpUBAN3UTENHO jO % OT CTaHmap MTenHoﬂ
Te ca 3anerHany B ocHoBaTa Ha 1B MEXIYHAPOAHN Hay4HW NPOTrpamMu, PbKOBOEHN OT [o6asaitku y-hpakuma (T.e. TMTAHOB KApPOWA), Ta3K CTOMHOCT HAMAnNABA 3HaY .
asTopa. [pod. C. E. NaypnTuen (Hopserus) e Haumerysan eaHo siBNeHUE, HAMEPUSTO Mpw Hanuuue Ha KoBanT 1 HUKeN B CBbp3BalaTa (asa Bonppamosute Kapouam

LLIMPOKO NPUNOXKeHNe 3a PeKOHCTPYMPaHE Ha Barexure B MUHANIOTO 1 38 TAXHOTO npef-
CKasBaHe Ha umeTo Ha fBop Llioros - ,Shopov-bands” u e Hapekbn B HEroBa YecT
e0Ha OT cecunTe Ha MexayHapoaHaTta KoHdepeHUU no ,KiumaTuiaHy N3MeHEHUS U
KapctoBu sanmcn” B bepreH. CTaga Bbpoc 3a HA6nOaBaHuTe 3a NbPBU MbT OT Llo- TEMNEPATYPA HA KiOPU

NOB FOOMLUHM MBALM HA NYMUHECLIBHLUA B HATEUHU KaNUMTH, KOUTO NO3BONABAT ornpe- MpemyHaBaHeTo Ha Ko6antoBara CBbp3BaLla q)asa ) (bepomarHMTHO B

AensHe Ha roguLiHaTa CKOPOCT Ha HapaCTBaHeTo UM, KOATO € NPaBonponopuuoHanHa NapamMarHTHO CbCTOSHME CTaBa NPy TeMNepaTypa B rpaHuLuTe 0T 950 °C go 1050 °C
Ha roguiiHuTe Banexu. Te ca n B 0cHoBaTa Ha HOB METOR 3a IaTUPaHe Ha NPUPOOHU

NposBABAT NPy CTaiiHa TemMneparypa GepomMarHuTHI CBOUCTBA.

matepuany. JlyMUHecLeHUMATa Ha 06PasLMTE Ce Bb3BYXKAA C YNTPABUOSIETOB N3TOYHNK 3aBUCHK OT ChCTaBa Ha CnnasTa.
u ce doTorpadupa. MonyyeHuTe HeraTuen ce CKaHupar ¢ AgHCUTOMETbP U ce 06paboT-
Bar nKOMmogprO- oo LU o v ‘ MATHUTHA NPOHNLUAEMOCT
0 npobnemarukara Ha mcepTaduaTa cv Asop LLionos uma 9 ny6aMKaumm B cnca-
HUs, 3 B MOHOTpadui 1 2 B MaTepUaNi Ha KoH(pEepPeHLWN. . ‘ : Bbrnpeku, ye WC-Co Bongpamosi kapbumm cbabpxat q)epomarHTmHa c:zgs:a(ﬁi
* CamusT SiBop LLIonoB e npeanaeHT Ha KoMucuaTa no »Ou3uka, xumus nxugponorua (Gpakuws, TAXHaTa MarHUTHa np0Hmuaelv100T 0OUKHOBEHO € HI/ICKEE. 9 Ha]?
Ha kapcTa“ Ha MexxayHapomtus Grienieonoriuecky Cbios Ha IOHECKO. Creuvanmauparn ChIObPKAHUETO Ha Co, KaTo TUNMYHNTE CTORHOCTI Ca OT 2 40 12, 2 CTONHOCTTA U 33 BaKyyM

e B YHusepcuteta Mak MacTbp 1 YHusepcuteta Ha Kanrapu, Kanana.
~T1p1 HEOBXOAMMOCT OT AOMBLAHUTENHA UHGOPMALMA, MOXKETE [1a 3BbHUTE BbB ¢ OH-
K,!iauvm «EBPUKA" na BopsiHa Kanmoroea Ten. 981-51-81 1 981-37-99. ‘ Y,

e pasHa Ha 1.
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