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T- KBAPKBT E OTKPUT

eBET MECella CJIe] efHOo KoJIeBIUBO chOOIIeHHE 3a HEICHO eKCIISPMMEHTAJIHO
OKa3aTeJICTBO OTHOCHO CBIECTBYBAHETO Ha IBJIFOOYAaKBAHMS MECTH KBapK

(Tom - kBapKa), GusIMTe, pABOTEILHU 10 SKCHIEPUMEHTUTE CDF u DO Ha yckopurens
Ha HACPEIIHU CHOIOBE IPOTOHH H aHTUIIPOTOHH - TEBATPOH - B jaboparopusra
“@epmu”, o6ssrxa Ha 2.03.1995 r., ue Te Hail-rocNe Ca yonesiu 2 OTKPUAT TOTI-KBApXKa.
Munanata roguda (fonu 1994 r.) rpynata, paGoTeliia Mo eKcnepUMeHTa CDF Ha
TeBaTpOHA, AOKJI4/IBA 33 OKOJIO y3HHa ron-cbouTus. Tean crbutus, TBRpAdxa ot CDF,
MMAaT BCHUKH XapaKTEPMCTHKH Ha TOM-ChOUTHS, HO TPYAHOCTUTE MO OTASJISHETO Ha

. HHOIOKHUA 110 ToJIeMHHA CUI'Hanl OT €JUH TpUIKHOH cOII'bCKBAaHKMA Ha IPOTOHM C aH-

TUIPOTOHY T HaKapaxa Ja W3IMTBAT U3BECTHA HECUTYDHOCT U Jla HE o6sBaT ouLm-
anHo oTkpuTHeTo. Ha cBOM pejll TEXHUTE KOJIerk OT eKCrepHMeHTA DO jpoxnansaxa 3a
HAKOJKO Mo 06HH ¢hBUTHS, HO Te 65iXa olle Mo-KoJIeOIMBY OTHOCHO TAXHATA HHTEpII-
peTanus KaTo TON-KBapKu. '

EnBa ciel Teau cbobILeHus, paboTaTa Ha TEBATPOHA €& rnoxoBpu IpaMaTHYHO Ipe3
MuHafata roguHa. Ciell MOHTUDaHe Ha HOB JilHeeH YCKODHTEN U NpeycTPOHCTBO Ha
MarHHTHATAa CHCTeMa, MalllMHAaTa JJOCTHI'Ha HOB CBETOBEH pEKOpJ 32 MHTEH3UBHOCT
Ha cBIbCKBAHMA Ha MPOTOHU H aHTUTIPOTOHH OT 1,28.10° em.s™!, xoeTo € JeceT [MbTH
roBeye OT ILPBOHAUYAJIHO [JIAHUPaHATA MHTEH3UBHOCT. UsdopmauuaTa 3anovHa na
Teue ¢ GesNpelleJeHTHA CKOPOCT U U3BajKaTa OT AaHHW NOCTHIHA 10 IeCT TPUIIHOHA
cBbCokBaHMS. BroOCIecTBIE UHTEH3UBHOCTTA Ha CON'bCKBAHMATA Gellle yBenH4eHa
o 1,7.10° cm2st.

Tomn-KBapKbT € NocreHaTa GykBa OT 430ykaTa Ha HacTHLMTE OT CraHgapTHUS MOAEN.
CBIacHO KapTHHATA, HAPUCYBAHA OT Hero, MaTepHATa € HarpajeHa OT LIECT CHIHO
BaauMoAeficTBaLM cybsapeHH YacTHIM - KBADKHTE K LIecT cnabo p3auMopeHcTBaLIM
YaCTHIM -JIeNToHUTe. YacTHIMTE OT IBATa CEKCTETa Ca MPENICAHO NONPEACHH B ay6-
JIeTH 110 HapacTBaHeTo Ha MacuTe. [leTuaT KBapK [“beauty” (kpacHBHAT) WK b-KBap-
kbT] Gente OTKPUT CBINO B TabopaTopUaTa “@epmu” npes 1977 r. OTTorasa GpusuuLuTe
¢ HeTBpIeHWe OYaKBaXa MosABaTa Ha -KBapKa, HO T€ fsixa cpaszeHu OT HEroBaTa Maca.
Tosn kBapk Texu NpuGau3uTenHo 40 MBTH NoBEYE OT CBOA “kpacuB” napTHbOp. Tor-
KBApKBT € He CaMO HaH-TEeXKUAT 3acera, Ho Toli € ¥ eMHCTBEHHST A0 TO3U -MOMEHT,
KOHTO & GUJNT Taka akTHBHO ThpceH. Toil yora Aa ce M3ITb3HE OT NPEeC/eABAUUTE CH
Tpe3 MUHAJIATA FOJMHA, HO NPe3 Ta3H HE MY Gsxa ocTaBeHH HHKAKBH ILIAHCOBE.

PeBHOCTHUST AHANM3 HA eKCIIEPUMEHTAJIHHTE NaHHK 332 OTKPUBAHETO Ha -KBAPKHU
ce OSBU KATO CBETKABUIA HA BCHUKM M0-OCHOBHM KOH(epEHLMH IPE3 JIATOTO Ha 1994
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r. [Tpes oxromppu B ['nasroy Xane Jxewss ot CDF konebnuso kaza: “Tosa ca goka-
3aTeJICTBA 3a IOSBSABAHETO Ha t-KBapKa, KOMTO HE YCTaHOBHBAT TBbPMO HErOBOTO
ceimecTByBane.” 3a DO ITon I'panuc gokmnanBa, 4e TAXHATa M3BajKa ce pasfivyaba
MHMHMMAaJIHO OT oyakBaHuUs (OH, HO € TPYJHO Aa ce FoBOpM 3a obpa3yBaHe Ha t-KBapKH
B Hesl. Ha ¢oHa Ha ToBa, 4e APYrM HaydHM OTKPUTHA c¢a 00ABABAHH Bb3 OCHOBA Ha
MHOT0 No-HeybeIHTeJIHH eKCIePHMEeHTANHU JOKA3aTeNcTBa, JOGPOCHBECTHOCTTA U
00eXTUBHOCTTA Ha aHAaJIM3UTE Ha IPYNHTe, paGoTeIlM Ha TeBaTPOHa, OsXa mocpenHa-
TH © BBh3XUILEHHUE. .

MexnyspemenHdo 6sxa o6paboTeHn olle MHOTO €KCIISPHMMEHTANHH JaHHU OT Ipo-
TOH-aHTHIPOTOHHHTE cOJ'bCKBaHMA Ha TeBaTpoHa. [TonmyueHn 6sxa ¥ JaHHUTE OT clieq-
BALIOTO MyCKaHe Ha yCKopUTessd (HaYalHHTE DAHHU ca PE3YATAT OT IYCKAHETO Ipe3
1992-1993rr.). . '

Criell BHUMATEIHY aHAIM3M CYpOBATa M3BAJKa OT 6 TPMIIMOHA cO'bCKBaHMsS Oerle
cBelleHa 1o u3Baaka oT 40 MUIHOHa obelaBaliy cb6UTHs, KOATO Ha CBOM pen Gere
npepaboTeHa ¢ Le Ja ¢ HAMepSAT Clied OT NbLUEPHMTE YacTHIM, Ha KOWTO TOI-
KBapKMTE Ca ce pasrajgHaiu. M nBaTa eKcliepdMEHTaIMM ekuIa 3abefsgsaxa TakHUBa
chOUTHS, pa3npeeicHH 10 pasiHIHUTe KAHAJIH 32 pasNajaHe, KOUTO Ce 0UakKBaT CJie]
obpasyBaHeTO Ha ABOIKATA OT {-KBAapK U t-aHTHKBAPK CJie)l AHUXU/IALMATA HA TIPOTOH

Gxema Ha KaHan
3a pasnagare
Ha gBolikama

mon-kBapk u
mon-
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W aHTHIIPOTOH.

IMa HIKOJIKO MHOTO THIIMYHH KaHana 3a pasnaf. EZUHUAT ce 0chUecTBABA, KOTaTo
W IBaTa KBapKa ce pasmaiHat (Bceku upes W-6o30H), 3a Ja AafaT KMBOT Ha efMH
EJISKTPOH M €[JHO EJIEKTPOHHO AHTHHEYTPUHO HIIM Ha eJMH MIOOH H Ha €JHO MIOOHHO
aHTHHeyTpHHO. TloNlyuaBaruTe ce eJeKTPOHHM W/ MIOOHHH (IWIENTOHHM) JBOMH-
KM OCHIYPSABAT THCT H3ITOYHUK HA TON-CHIHAJIM.

[Mo-BeposTeH, HO MO-MAJKO OTYETNIUB, ¢ KaHaIbT, NPU KOHTO eIMHUAT KBAPK ce
pasmajia [0 OfIMCAHATA MO-TOPE CXeMa, HOKAaTO HerOBUAT IApTHLOD JaBa Upe3 eANH
W-6030H Apyra nBoiiKa KBapk - aHTUKBapK. Tesy kBapky Ha CBOH pell MPOM3BeXJaT
XapaKkTepHH TUIBTHHY “cTpyn” oT wacTHi. OGave TO3M KaHaJl 32 pasnaflaHe MOXe /ia
6116 MHOTO JIECHO 3aMBPCeH OT ()OHA M 32 [a pasuucTAT M3BaJKaTa, eKCIIepUMeHTa-
TOPUTE ThPCEXa CJIEN OT b-KBapk Ml CIIELMAIHA CHBKYITHOCT OT CBOUTHS, Mpeu3-
BHKAHK OT 06pa3yBaHeTO Ha TOH-KBAPK. ™ e T e

I'pynata ot CDF otkpu 43 Ton-cbOMTHA, OT KOUTO 6 ¢ AHIENTOHHA JIBOMKY TpU
ouakpaH (oH OT 8 CHOUTHS, NpeAU3BUKaHK OT Apyru npouecy. [Ipn BacToAIIUTE aHa-
JM3KM Ta3M TPYNA Medesld TOYHOCT, 3alli0TO H3MO/I3Ba NoJo0peH BapuaHT Ha 3eHUTeH
MHKpPOJIETEKTOP, crocobeH fa OTKpUBa CJIefMTe OT YacTHUMTE MHOro GJu30 A0 TOY-
KaTa HA AHVXWIALWMSA Ha [IPOTOHA M aHTHTIPOTOHa. PaBoTemuTe no excriepumenta DO
oTkpuxa 17 Ton-cbOUTHs, 3 OT KOUTO ¢ AUIETITOHHU IOBOMKH, IpH olieHKa 3a doHa - 4
cpluTHs. '

BuuMaTelleH aHalu3 Ha KMHETHKaTa Ha pasnajfa Ha NoJXORAIo NoJAMHOXKECTBO OT
Ton-chGUTHA 1aBa BH3MOXKHOCT Ja Ce M3UHC/IM MacaTa Ha t-kpapka. [la ce OTKpHAT
OYaxKBaHHTE CXEMH Ha pasnaj Ha t-KBapKa € e[Ha 3a/laya, 2 aHaJIM3bT Ha HEroBaTa
Maca € Hello chBceM pasznuuno. CXemara Ha pasnaj e JULIeHa OT CMMCBJI, aKo Bb3
OCHOBA Ha Hes He MOXE Aa ¢e M3UMUC/IM NOCTAaThYHO TOYHO MacaTa Ha KBapka.

CDF noxsazpa, ue MacaTa Ha Ton-kpapka e 176 113 GeV. Tasu cTOHHOCT ¢€ NpH-
TNIOKpHBa ¢'bC CTOMHOCTTa 174 GeV £10%, goxianpaHa oT TAX Npe3 NpeJHIIHATA [0~
JIMHA ¥ € B [TBJIHO ChIVIacKe ¢ NpefckasaHusTa Ha CTanaapTaus Mozen. DO nasa neko
3aBUILIEH pe3y/ITaT 3a MacaTa Ha Ton-ksapka - 199130 GeV, Ho Tolf Bce ollle He Npo-
THBOPEYH HA TEOPETHYHO M3YHCIEHATa CTOHHOCT,

Ha (usndecky €3uK CTATUCTHYECKATAa 3HAYMMOCT Ha HOBUTE H3MEpBaHUA MO TOM-
KBapKa ce U3pas3gBa B eOMHMLIM 32 npaBonofo6HocT Kato 4,7 CTaHAAPTHY OTKJIOHE-
HUs 3a Bceku geTexTop. ToBa 03HauaBa, Ye MaKCHMAaJHATA BEPOATHOCT 3a HAKaKBa
(ayxTyaLys BbB QOHOBUTE cHBUTHS € TIO-MaJIKa OT OKOJIO €JHO Ha eJMH MHJIMOH 1 B
[BaTa eKCTIePHMEHTA.

ExcriepUMeHTaTOpUTE Ce HalsBaT a HATPYNAT ABa IbTH NOBEYe AHHK OT Cerall-
HHTE 10 JCKEMBDH, KOraTO TEBATPOHDBT Lie 6bJe CMpsH 3a TEKYIIO TEXHHUECKO obc-
Jy’BaHe ¥ 32 12 6bAe NOATOTREH 32 HOBM YCbBBPILCHCTBAHMA, 32 12 & OCHTYpH BB3-
MOXHOCT 3a paboTa ¢ olll¢ MO-ToJIeMH HHTEH3UBHOCTH Ha cBIrbCKBAHHATA, OYAKBAHU
npe3 eparta Ha [nasuust ViHxexTop Ha nabopatopusaTa “Gepmu”. H

Nperop, ot anrnmitcku: Teopru benes
ot CERN COURIER, vol.35, N 3, 1995.
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AMHINAMH Y XWJIBEPT:
Cb3ABAHETO HA OBLLATA TEOPUA HA
OTHOCUTETHOCTTA -

Wsan T. Topopos

PE3IOME. HyxcHu ca yeau oceM 200UHU, caed kamo Atinwatin fopmyaupa
ocitogrume PuUIUYECKL UOCU HA PEAAMUSUCIMKAMA Me0PUA HA 2PABUMALUAMA,
npedu 0a ce nocmuzre adeKeamHama MAamemamuyecka Popmyauposka Ha
obwama meopuna Ha omrocumeanocmma. Bnpeznamu ca ycuauama na Haii-
8eAUKUA (PUUK U HA HATI~8CAUKUA MAMEMAMUK HQ ENOXAMA U HANDENCEHUENO

CMu2a C80A 8pPBX Npe3 NOCACOHUA MeCey Ha masu epaHouo3na paboma.

BBBEJEHHE

OT BpeMeTO, KOraTo Bb3HMKHa MOAATA Ha CyNeprpaBMTalMATA, U 0COOEHO cren
nosBaTa Ha CYNepCTPYHUTE, Ha CLISHATA H3Jle3e HOBa HayKa, KOATO MOXeM [a HapeyeM
“BUCOKOSHEpPreTHYHA MaTeMaTHYeCcKa (usuka”. EXHO MOXHO yBJleueHHe HABA HA MsIC-
TOTO Ha JIPYTO, BCAKO -OT TAX OTHBA BCE N0-IANIeY OT AOCTBIHUTE - 6KCIIEPUMEHTH U BCE
N0-HaBBTPE B MaTEMaTHUECKOTO MOJC/IMPaHe, 3aBLPILBAHKY B Hall-no6pus chy4aii ¢
pelaBaHeTO Ha MHTEpeCHa 3ajada oT yucTaTa Matematuxa. CaMo Hali-cMmenuTe cH
CITOMHSAT IOHSAKOra 32 TPaHMO3HMA MbPBOHAYAJIEH 3aMHUCBJI, YHETO M3IbJIHEHUE CH-
Kall € BBH OT MOJIe3PEHUETO Ha HAILETO TMoKoJsieHne. Toa ju e, koeTo FOpuit Manux
Hapuva “KpaeH pOMaHTH3bM Ha TEOPETHYHATA (H3HKa Ha BUCOKHMTE eHEePTHH Nipe3 Toc-
JIeJHATA YETBBPT Ha Beka HU™? _

CaMo eaun e npuMepsT npes XX B., KOraTO MaTeMaTUKaTa M (U3MKATa BIM3AT B
IIOAOTBOPHO ChCTE3aHHE, A0BEJIO A0 HAHCTHHA BEJIHKO OTKPHUTHE B HalllaTa Hayka -
obwara Teopus Ha oTHocHTenHocTTa (OTO).

Criopes eHo pasnpocTpaHeHO CXBAIllaHe 6AMHCTBEHUAT NPAKTHYECKH YPOK OT He-
TOPHATA IJIACH, Y€ XOPATa HUKOTa He CH B3eMaT Ioyka oT uctopuaTa. Te HenpekbcHa-
TO NMOBTAPAT cTapuTe cu rpeiuku. llle Bu paskaxca 3a eAUH eNU30J OT CH3AaBaHETO Ha

OTO camo kaTo moGonntHa Hetopus. [IpenocTaBaM Ha Bac, ako XKeJlaeTe, caMH fia cu
H3BJIeYeTe MoyKa OT Hero.

e Hean T. Todopos, axademux, HAHAE - FAH

« .
Paswupen sapuanm na asexyuama, usnecena Ha 9 dex. 1992 2. ¢ MexcOynapodnun Llenmap no

Teape.mutma Pusuka, Tpuecm [Ivan T. Todorov, Einstein and Hilbert: The Creation of General Relativity,
preprint IC[92] 421. International Centre for Theoretical Physics, Miramare-Trieste, 1992]
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1. M3‘1EPHATEJIEH‘HPOJIOF: AﬁHﬂlAﬁH (1907-1915)
AMHILAHH HIKOTA He € M3rJIeXAal IACTINB ¢ IOCTHTHATOTO oT Hero. Toji He ocTa-
Ba YIOBJIETBOPEH OT CIISL{MAIHATA TeopUs Ha oTHocuTeaHocTTa (CTO), 3am0To T4 He

" p6xBallla YCKOPEHROTO ABWXeHUe. Olle OT CTYACHTCKHUTE CH LONMHH Alinmiaiin npu-
. ‘eMa C'bC CHMITaTHS KpuTUKaTa Ha Epret Max cnipamo “aynosunisoro HioToHOBO CXBa-

maHe 3a aGCOoNMIOTHO NpocTpaHcTBo”. (Muen Beco, ¢ koroto AjfHia#H ocTaBa mpy-
STEJ 32 UsU1 )KHBOT, € MMEHHO YOBEKBT, KOHTO Hakappa 18-roguiunus AlHiwaiit, npes
1897 r., na mpodeTe MaxosaTa “Mcropust Ha MexaHHKaTa”.)

BbB $yHIaMeHTANHATa cu cTatust “Sur la dynamique de I’électron” (“Bopxy-auna-
MMKATA Ha eJIeKTpOHa”)*, mosBua ce npe3s 1906 r., TToankape Bede Gopmynnpa npob-
JeMa 3a TakoBa W3MeHeHHe Ha HIOTOHOBaTa TeopHs Ha rpaBHTAllMATa, KOeTO O A
JIOBEJIO 10 CHOTBETCTBHE ¢ TEOPHATA Ha OTHOCHTENIHOCTTA. [IpobiieMuTe Ha rpaBUTa-
HMSTA U Ha pelaTUBU3Ma Ha YCKOPEHOTO IBHXEHME ce ChUeTaBaT B HEIlO0, KOSTO 13
FOJMHH M0-KbecHO ANHNIaHH 1me Hapeue “Hali-yacmaueama Mucsa 6 MOS8 Husom”
(A. Pais, 82, Chap. 9, pp. 178-179). Torasa, npes 1907 r., noxaTo paboTu BBpXy 063opa
Uber das Relativititsprinzip und die aus demselben gezogenen Folgerungen” (“Bopxy
IPMHIMIA Ha OTHOCKUTEIHOCTTA H CJIE/ICTBHATa OT Hero”), J ahrbuch der Radioactivitit

-und Elektronik 4 (1907) 411-461 (Hamican no Mon6a Ha MoxaHec Iapk), Ha Hero My

JIBa MHesTa, ue “3a nabawdamen, nadauy cobOOHO OM NOKPUBA HA eOHA Kbla, He
CBUjecmeyea - NoHe 8 Henocpedcmeena 6ausocm - HUKAKEO 2PASUMAYUOHHO noae”.
B nexuumsta oi B KnoTo (uutupana ot [Taiic) Afinmalis cu cnomus: “Celiax Ha cTona
¢y B maTeHTHOTO Giopo B BepH, koraTo BHE3allHO Me MPOHM32 MHMCBI: “AKo 4OBEK
raja ceobolHo, Toll HAMa JAa yoella coBCcTBEHOTO cH Teryo”. BAxX nopaseH ...”

Taka 3a IPBLB BT ©E NOABABA HIBECTHUAT PUHLMI HA CKBUBAJICHTHOCTTA (Makap
ve & KpbCTeH Taka oT AHHIIaMH enBa 5 rONUHH no-kbeuo). Cratuara ot 1907 r. He
cBbpiBa ¢ ToBa. Ta ¢hABPXKA H3BOA HA PABHUTALMOHHOTO YEPBEHO OTMECTBAHE.
Aligmaiin oo HaBexaa popmynata ¢ ¢ = c(1+¢/c?) 32 cKOPOCTTA Ha CBETIMHATA
[10 TIOCOKATA Ha MOCTOSHHO IPaBUTALMOHHO Mojle (MacaTa B IPaBUTALMOHHUS IOTEH-
mman ¢ (<0) ce mpuema paBHa Ha 1, Taka Te $/c? ¢ GespazmepHa BenudMHa). Toil
3aKJII0YaBa, 9e** “CBETJIMHHUTE JTbYH, KOUTO He Ce PasnpoCTPaHABAT 10 NOCOKATA Ha
E, ce 3aKpMBSBAT OT IPABUTALMOHHOTO roje”. Kato e jin ToBa HE € funo HOCTATBY-
HO KaTo IThpBa CTHIIKA KbM PeNaTHBHCTKaT4 TEOPMs Ha MPABUTALMATA, T4 AfiHiuain
nume Ha npustens cu Konpan Xabuxt no Konexa 1907 r. (TouHo 3 ceAMMUM Clie]
KaTo e JaJ cTaTWsTa 3a nedat): “HajisBaM ce Jja M3ACHI HEOBACHEHOTO OCEra BEKOBO
M3MeHeHHe Ha Mepuxenus Ha Mepkypuit...” (Pais 82, p. 182).

«Cmamuama e noayuena na 23 toau 1905 2. om pedaxmopa Hit Rendiconti. del Circolo Matematico di
Palermo - 6au30 mpu cedmuyu c1ed Kamo CMamuama Ha Atnwyatin “Zur Elektrodynamik Bewegter Korper”
e nonyuena ¢ Annalen der Physik e Jlatinyuz.

- w% B npedckasaHuemo 3a USKPUEREAHEMO HA CaemAuNHUmMe Avuu AUNYATR uma edun usmukHam

npedwecmeenux. B nspeun om zpynama “Bynpocu” ¢ ceoama “Onmuka” Heax Hiomon nuwe: “Jaau
menama He deficmeam §spxXy CEEMALRAMA Om PascmoAHLe U ¢ mosa cu dedcmeue da 3axpusasam HellHu-
me awuUM U HE e au mosa deliemeue HAti-CUAHO HA HAT-MAAKOMO pascmoanue?” .
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Beunuxure Tpu Habnrogaemu cienctsus ot OTO pa 6unm BLB BOOpaXeHUETO Ha
HelHUs Ch3JaTeN olLue Ha TO3M NpeABapHTeseH eTan. Tyk reHHaT Ha AHHIIAMH ce nag-
BSABA C ITLJIHMA cH OJICHK, a TAKa OO ¢ orpaHHYeHudTa cd. IToceJHUTe ca omucaHu
oT caMua ARHiaiid mo Haii-uecTeH HauuH. B “Autobiographische Skizze”
(“ABTO6HOrpadMuHM GelexKu™), 3aBbPIICHN Npes MapT 1955 ., Mecen npeau cMBpT-
Ta ci ARHIaHH H3passgBa cbXajleHHe 33 OTHOLIEHHETO, KOETO € MMaJ K'bM BHCILATA
MaTeMaTHKa Ipe3 CTYASHTCKUTE CH roAuHK. (MopHc CoNtoBUH - GIM3KUAT NpUATEN Ha
AWHIalHH B FOJMHHUTE HEMOCPEACTBEHO clied KaTo 3apbpmBa ETH - Bucwero
Honurexuuaecko Yaunumie B Iiopux - cut crioMus: “AlfHiiaifH ... 4ecTo ropopele 3a
anoynotpebara ¢ MaTeMaTyka BBB (usukaTa. OusukaTa, Kazpalle TOMH, € NPeIH BCHY-
KO KOHKpEeTHa U HHTYUTUBHA Hayka.” TBbpAH ce cbuIo, Ue npenu 1910 r. Alinmaiin e
sagein: “He Bapsam B MaTeMaTukaTa” - BX. Pyenson 85, c. 21, ¥ uuTHpaHaTa Tam
nutepatypa.) Ome rpes 1907 r. AifHiaifH ce cTpeMH KbM 061OKOBApHAHTHA TEOPHS,
6es na 3Hae, e Takapa TeOpHs - PUMaHOBATA reoMeTpHA - € ChafaieHa npes 19-tH Bex.
HpuHuMITsT 32 (lokasiHATa) eKBUBAJIEHTHOCT, Aapam] o606IieH u3pas Ha “Haii-acT-
nuBaTa MUCBJ” OT 1907 r. 3a HEXOMOTEHHH MoJieTa, € ONpe e 3a NMpoKapaHus oT
AMHIIAMH BT KBM OTBXAECTBABAHETO Ha I'PABUTALMATA C reOMETPUATA Ha IPOCTPaH-
CTBO-BpeMeTo. M BCe Mak B JHENIHO BpeMe MaTeMaTU9eCKH HACTPOSHHAT CIIeLHAIMCT
no OTO u3nuTBa 3aTpyJHEHUe, KOraToO TpsA0Ba Ha 0BScHU KaKBO B OeHCTBHUTEIHOCT
03HayaBa NOJOOEH “IPHHLMI Ha eKBMBaJleHTHOCTTa”. Hanuuuero Ha HEeHyJIeBO rpa-
BUTalIHOHHO M0JIE C& H3Pa3ABa OT HeHyJIEB TEH30p Ha KPHBHHATA, KOMTO He MOXe Ja
C€ aHyJIpa - OpH CaMo JIOKANIHO - OT HMKakKBa TpaHchopMauys Ha KOODIMHATUTE -
He3aBHCHMO OT u3bopa Ha yckopenuero. (3a fa H3paskM BBIPOCA ¢ MAJIKO AYMH, HUe
CHJTHO ONpOCTsBaMe HellaTa. 3aAbiA604eHO H3TOXKeHHe Ha ANHIIAHHOBHA MPMHLKN
Ha EKBMBAJICHTHOCTTA Ce ChABPXKa B cTaTHATa Ha Norton, 86.)

Hexka pestomupame. KeM kpas Ha 1907 r. AHImaiiH pasnosara ¢ BoHaky buzmueckn
creflcTBUs Ha GbAelaTa Teopus Ha rpaBuTalsTa. W Boe mak Iue ca My HyXHM omwe
Lie/ti 8 FOMHM, Pe3 KOMTO Iie ThPCH ITHT H I11e IPH30BABa 3 IOMOILTA Ha MaTeMaTHLHTE,
Npely fa CTUrHe [0 aJiekBaTHAaTa MaTeMaTUYecka Gopmynnposka Ha OTO.

ITpu Bce ToBa oTHauano AHHINANH IOCTHIBA TOYHO KATO ¢uzuka Ha Malixbn Atas,
KOHTO “KaTO He MOXe Jla PEIlM efHA TPYIHA 3a/aua, IPEMMHABA KbM cleIBalaTA -
ollle no-TpyAHa". B npoxbmkenue Ha 3 1/2 roguny, ot 1908 r. no cpeaTta Ha 1911 r.,
AAHIWANH e 32€T IMAaBHO ¢ KBaHTOBATA TEOPHS: CBET/IMHHHU KBaHTH, YEpHO JI'bUYEHME,
(T1pea 1910 r. Toif HamKMCBa cTaTHA BBPXY KPUTHYHATA OMNaJIECLUEHIIMS - IOCAEJHOTO My
TOJIAMO M3csle/lBaHe MO KjlaCHYecka cTaTMCTHUecKa (u3uka.) 3abejexurenHo e, ye
TOBA ¢Tapa Npeau paHHus TpyA (1913 r.) Ha Hune Bop, cien koiiTo KBaHTOBaTa Te-
OpPWi 3ano4Ba Ja mevenH nonyiaspHoct. (Maxe cien Topa, npes 1915 r., Po6spT
MUIHKEH, KOHTO B IPpOABLIKEHHe Ha 10 romuuu nposepssa AHHIa#HOBOTO Npenc-
kasaHde Ha oroedexTa, mume: “AlnmaiiHoBoTo oToenexTpuuHo ypaBHeHHe ..., Kak-
TO M3[JIeXK N2, BbB BCEKH IUH CiIyYall TOUHO NpelickasBa HABIIONABAHUTE PE3yITATH ...
U Bce nax nosykopIycky/HaTa TEOpHS, C THATO nomMol ARHINA#H CTHra o CBOETO

YPaBHEHHE, IOHACTOAIEM H3IVIeka HAITBIIHO HENpHeMIUBa.” - BX. Pais 82, p. 357.)
Ho u Aiinmaitaopata cobeTBeHa oueHKa. 32 NpeanpueTaTa oT Hero npes 1909-1910 rr.
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aTaka Ha po0JieMa 3a CBET/IHHHUTE KBAHTH CHILO HE © OCOGGHS nackaBa. B kBaHTOBaTa
TeOpHsl, TaKa KAKTO M B TEOPUATA Ha OTHOCHTEJIHOCTTa, Ay?’n{ma;muc 611 CAMOTEH JIOBEIL.

KoM onu 1911 r., cnen 4-meceden npecroii B I1para, AiiHuaiin oTHOBO ¢ 1o ciefa-
Ta Ha OTO M Ha 3aKpUBSABAHETO HA CBeTIMHEMS b4, CleABalIMAT BaXeH Npobus
¥/Ba efiHa FO/IMHA NO-KBCHO, rpes aBryct 1912 r., xoraTo AHIIaHH ce Bp’bﬂ,l“a B Hopux
1 B Haii-GyKBaJleH CMUCBJI 30Be 32 IOMOIL cBost mpusTen 1 kojera ot ETH: “I'pocma,
Tpa6Ba A2 MM IOMOTHeIN - MHavde mie nonyaes!” (Ot 1?07 T Mapcen I'pocman e nipo-
decop no reomerpus 8 ETH.) KaxTo nponnyasa ot AfHIaiHOBaTa KOPeCHIOHACHIUA
(maemo no JI. Xond or 16 asrycr 1912 r.), mo ToBa BpeMe ABaMaTa p{aaGpipaT, ge‘
rpaBuTalUATa TpAGBA Jja ce OMHMCRA He C eAUHHYHO CKalapHO noje (xoero AifHIIaMH
B TIpEIUIIHUTE CH MyGIHKAlUM CBBP3Ba C [BApUALMATA Ha/ CBETJIHHHATA CKOpOCT), a
ChC CUMETPHYHHA TEH30p Ha METPUUHOTO ToJjie gw(x) (Kocrci mvxaulo He3aBUCHMU
xoMrioHeHTH). [pocMal 6Bp3o 0cb3HaBa, Ue THPCEHHAT OT AMHINaHH obmokoBapy-
aHTeH (opMajiu3bM (eKBHBAJIEHTHOCT Ha MPOM3BOJIHO JIBMXKEIIMTE Ce OTIPABHU CUC-
TeMH) ce HamMupa B roToB BHJA B PuMaHOBaTa reoMeTpus. 51 BCE NaK TOBA € camo
HavyaJioTo Ha TEXKHA T, AMHIAMH e MOrbJIHAT 0 TakaBa CTelleH, 4e JOpH 0TKa3ba
12 TOBOpH 3a KBaHTOBa Teopus. Ha 29 oxtomspu 1912 r. roif muiue Ha 3omepdenn:
“YBepABaM Te, ¢ 110 OTHOMICHHE Ha KBAHTOBATa TEOPHUA HAMAM HHILO HOBO 33 Ka3Ba-
He ... Cera ¢bM HM3IUUIO IOTBJIHAT OT po6iéMa Ha rpaBUTALMATA U ce HAJABAM Ja

- TIpeoJoJiess BCHIKM TPYTHOCTH © TIOMOIIITa Ha IpyMATesI-MaTEMaTHK, Ho enuo e curypHo:

TIpe3 HeNMs CH KHBOT HUKOTa He CbM c€ TPYAWI Taka YIOPHTO ¥ CbM NPOHHKHAT OT
roJIAM peClekT KbM MaTEeMAaTHKaTa, 32 KOATO B CBOETO MPOCTOAYIING N0¢era: CMATaX,
4e [10-M3THHYEHHTE 3 YaCTH ca YHCT JIykc. B cpaBHeHHe ¢ To3u npoblieM HavalHHTE
CTBHIKH B TEOPHATA Ha OTHOCHTEJHOCTTA Ca KaTo JeTcKa urpa.” (Mehra 73, p. 93 u
Pais 82, p. 216).

KaxTo mMarnexna, npes ciaeqBaliuTe Mecely AlfHnaifH Bee. ollle ce onupa nopeve
Ha cBOATa (HeoGMKHOBeHa!) Qu3MUeckd MHTYMUMS, OTKOJNKOTO HAa MBAPOCTTA Ha
MaTeMmaTHKaTa. B mbpBaTa MM obiia cTaTHA, HOCEIUa THPKECTBCHOTO 3ariaBue:
“Entwurf einer veraligemeinerten Relativititstheorie und einer'Thconc d.er Gravitation.
1. Physikalischer Teil von Albert Einstein. IL Mathematischer Teil von Marcel
Grossman” (Leipzig und Berlin, B. G. Teubner 1913; npeneuarana ¢ noGapeHu
“Bemerkungen” B Zeitschrift fiir Mathematik und Physik 62 (1914) 225-261), I'pocman
oT6eNsI3Ba B MaTeMaTHUYeckaTa 4YacT, 4e 3a (opMyIMpoBKaTa Ha OOLIOKOBADHAHTHA
TeopHs Ha rpaBHTALMATA MOXKE [a CE M3IO0JI3Ba TEH3OPBT Ha Puun R . Ho“aB"ropmc
OTXBBDJIAT Ta3M BH3MOXKHOCT, Thil KaTo Criopes TsX ToBa 6u Hapgfmaaano tbuzuvec-
KWTe N3UCcKBaHus”. PenrapamiaTa rpelka Hjipa oT AffHIaHHOBUTE “M3MCKBaHUA 34 [PH-
UMHHOCT": METPHUHMAT TEH30D g Tpa6Ba HAaI'B/IHO Jia Ce ONpeiess OT TCH;oIz)aTg
eHepruATa M HanpexeHusTa. Toba CHIYPHO He € BAPHO 3a NIPABMIHATE ypABHCHNA Ha :

G, =«T, ;kpgeto G =R - 12Rg, 5 ‘ | m
(3a KOHTO npia JoKJanBa f(unﬁepr na 20 noemspy 1915 r.). Heitcteutenro, G, yios-
heTBopsma TBXHecTBATA Ha Buamku (G*), = 0 B chOTBETCTBHE C (koBapHaHTHHS)
32KOH 32 3aMa3BAHETC HA SHEPTHATa M umryica. ClleoBaTeHO caMO 6 OT HEroBUTE
10 KOMIIOHEHTH ca He3ABHCHMH, Taka 4¢ g, KOHTO CHBCEM HE 02 SAHO3HAUHO
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onpeAeNieHH, 3aBUCAT oT 4 npousBosiHH QyHkiMH. Cera Bue 6€3 ChbMHEHHE 3HaeM Kak-

BO 03HauaBa ToBa. OBLIAT2 KOBAPHAHTHOCT IJ1acH, 4e M360PBT Ha KOOPAMHATUTE € -

BBLIIPOC Ha KOHBEHIMA, KOATO He TpAGBa Ja BnusAe BBPXy QuaHkaTa. MeTpuuHuaT
TeH30p, MOJO6HO Ha eJIeKTPOMAarHHTHUA NOTEHUMaN, He e HaGmogaem. 3a ma ro
onpenesnM, Iue ca HyXHH (OCBCH-T,;V) olle YeTHUPH “KOOPAHHATHH YCJIOBMA”, CHOT-
BETCTBAlM Ha H360pa Ha KanuOpoBKa B eNeKTpoRuHaMukaTa. bu 6110 TBbpIe NecHo
Aa KpuTHKyBaMe ANHILai{H Bb3 OCHOBA Ha 3HaHUATA, HONYYeHH OT (PU3UKATa JeceTH-
netus no-xscHo. (TIonaTueTo kanuGpoBbuHa MHBapuaHTHOoT (Eichinvarianz) me ce
OSIBH 6 rOMMHH ITO-KbCHO B TpyAoBeTe Ha XepMaH Baiin 8B Bpb3Ka ¢ orMcaHHeTo Ha

XMIIOTETHYHATA CHMETPUS CIIPSAMO PasTAraHeto (B eUMH PaHEH OIUT 3a NOCTPOSBAHE

Ha obeAuHeHa Teopus Ha noseto). Tasy MHBapHAHTHOCT HAMEPH CBOETO HMCTHUHCKO
MSCTO - eJeKTpoAvHaMHuKaTa Ha Makcyen - Jlupak - cnep ome 10 roquHH oTHOBO
Giaromapenue Ha Baiin. Tlpes 1912-1915 rr. AifHmiaiin ¢ M3npeBapii CBOETO BpEMe,
uscieABaiik, 1o uspasa Ha Ilaiic, efiHd “HUaHs 3eMa™.) )

Haxpatko kazaHo, B “Entwurf” (“IIpoext”) AjiHinaiia u 'pocMaH ce oTApBOBAT OT
ofmiaTa KOBAPHAHTHOCT H ¢ YCTPEMsIBAT KbM ChBKYIHOCT OT HE ChbBCEM eOMeTpUY-
HY ypaBHEHMs, HHBADHAHTHH CaMO OTHOCHO JIMHEIHH KOOPJAMHATHYU TpaHchOopMaLMy.
Ho Alinuaiia He e goosieH. Ilpes asryet 1913 r. Toit mmue Ha Jlopenu: “3a chxaie-
HYe [DaBUTALUOHHUTE yPABHEHUS HAMAT CBOMCTBOTO 06ILa KOBAPUAHTHOCT ... OBaue
BApAaTa B TEOPUATA JIEXKH M3LSAIIO BHPXY YOSXKAEHHETO, 46 YCKOPEHHETO Ha OTIpaBHATa
CHCTEMA € eKBUBAJIEHTHO Ha IPaBUTALMOHHO Mose. Taka ue, ako He BCUYKM YpaBHEHUA
Ha TEOpHATA ... IPHEMAT TpaHCQOPMAaLMHU, PasIM4HU OT JIMHeHHUTE, TO TEOpHATA Lie
NpPOTHBOpPeYH - Ha cOOCTBEHATA CH M3XOJHA TOYKA .. H BCHYKO IOJIHTa BBB Bb3Ayxa”
(Pais 82, p. 228).

B navanoro Ha 1914 r. AlfHmaitn U Agpuan ®okep (KOHTO TOKY IUO € 3aILMTHI
HLOKTOpAT MoJ{ prKOBOACTBOTO Ha JIopeHU) Bb3CTaHOBABAT 0BIIaTa KOBADMAHTHOCT,
HO Ha BHCOKa LieHa. Te u3BexHaT ckanapHoTO ypasHeHue: R =-kT (R =RY, T = ™),
KaTo MPUEMAT, 4e METPUKaTa ¢ KOHGOPMHO IIOCKa, g, =Y’n , T.e. IO CHIIECTBO Ce
BPBILAT KbM CKajlapHaTa TeopHs Ha rpasuTauusaTa. [Ipes oktomepn 1914 r. Alinnaiin
3aBbPLUBA TOJIIMA CTaTHA OT 56 cTpaHulM, o3arnaseHa “Die formale Grundlage der
allgemeinen Relativititstheorie”, ¢ kosiTo ce BpbIla KbM TeopuaTa AliHialin - I'pocMan

" (M aKTHYECKN MPEANIOCTABS HIKOH BaXHU GeJIeXKU BLB BTOpHA BapHaHT Ha Al cra-
‘THATa). B HaganoTo Ha 1915 r. AlfHIIal{H BEPOATHO € IpecUTeH (aKo He HAIrbAHO YHOB-
sersopeH) oT OTO u 3amouBa exclepuMeHTaNHa pab0Ta 3aeHO C XONaHACKUS (PU3UK
Baunep ne Xaas (Te OTKpUBAT HOB e(ekT: OKaueH Ha HHILKA KeJle3eH LIMHABD Ce
3aBBPTa B PE3YATAT Ha 6BP30TO My HaMarHHTBaHe).

2. BEPJIUH - TBOTHUHI'EH (1915)

.~ Ha 29 noemspu 1971 r. FOmxuH Bursep muwe Ha SAraum Mexpa u My 3a1aBa eguH
OT OHE3U BBIPOCH, KOHTO XOpaTa, No3HaBaIlY BUrHep, IecHO MoraT Aa CH NpeAcTaBsT:

“... HIMax BrieYaTJIeHHeTO, Ye Xunbept eqHOBpeMeHHO ¢ AMHIaMH CBILO € OTKpPHI

' BBb3NpHeTHTe cera ypasHeHus Ha OTO. Taka nu e 7 U Torasa MMa JIM NpUYMHA cera

HMKOH J1a He crioMeHaBa To3u (akT? Pazbupam, ue OCHOBHATA HAEH € NpHHaIjIeKala
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Ha AMHILA{H, HO MHTEPECHOTO €, 4e Jaxe Clle/l KaTo T CTaBa M3BECTHA, € 6uno
HeoBX0oMUMO JOCTa ULITo BpeMe, npelu Ja 6baT HaMepeHH PaBUIHUTE YpaBHEHUA,
KOHUTO S ChIBLPIKAT, Makap de 1 AitHutaln, n Xunbept ca paGoTHIM BBDXY Hesa”. Mexpa
otroBaps Ha BurHep ciiei (B¢ CEIMHIIH C IbJITO [IKCMO, & CJIe]i IBE TOXMHH nmybauKy-
Ba cTaTys OT 87 CTPAHMILM, TTocBETeHa Ha ToiM Bbipoc (Mehra 73). Ho chmuHCKMAT
OTrOBOp Ha BUTHepoBMS BBIIPOC € JaJIeH Cliej| Ollte fIeT F'O\MAN B CTaTHA Ha WUpman ¥
[TuMop, KOMTO ¢a NPOy4Baii [IMCMEHOTO HAC/IeICTRO Ha Aftrruaiin B ITpuHCTBHOKMSA
YHHMBEPCUTET. ‘ ,

B xpas Ha IOHM ¥ HA4aJIOTO Ha HOJIH 1915 r. AlfsmaiiH oTHB2 32 ¢JHA ceqMHIa B
TbOTHHIeH, KBAETO (CTIOpe] HeroBo micmo jo Zangger ot 7 r0Jiu) M3Hacd 6 ABY4aco-
BY Jiekuu. 1o BeWYKO JIMUM, 4€ OCTAaBa JOBOJICH OT CBBPLICHOTO: “3a ronsMa Mos
PafoCT yCIlsiX HAITBIIHO Aa Y6ens Xunbepr u Knaitn” (A. go e Xaas) u “BsB BB3TOpPT
cbM oT Xunbept” (A. no 3omeptenn). UyscTsaTa, H3NJIEKIA, Ca BIAUMHU. Xunbept
npenopbyBa AHHIMIAHH 3a Harpajaata “Bostii” 3a 1915 r., TpeTa nogen, c
(opMy/IHpPOBKaTa: “32 BUCOKIS MaTeMaTHUECKH HyX Ha HETOBUTC noctixesus” (Ibp-
BHSAT M BTOPUAT HOCUTEJIN Ha Harpajata “bosii” ca Iloankape u Xunbept - Brx Mehra
73). Ho BBIIpeKH TOBA HUCKycHHTE B I'bOTHHI€H BEPOSTHO ©a 3aCHIIWIN TpeBorara Ha

- AlHInaits, mopoeHa oT JIATcaTa Ha 061112 KOBapHaHTHOCT Ha HEroBUTE (1 2 'pocMan)

ypapreHus. Toll He xenae (KaKTO MHUIIC Ha 3omepdenn npes toau 1915 r.) Aa BKJIPO‘I’!:I
craTiuTe cu o OTO B HoBoTO M3faHue HA “IIpunyunsm HQ OMIHOCUMEAHOCMMA ™,
“33I0TO HUTO EfHA OT JOCEraliHuTe HOpMYJHPOBKH HE € sasbplleHa”. Cnell KaTo
HOeMBpHIiCKaTa HAATpeBapa ¢ OTMUHaNa, AMHILIAMH [l U3pa3Kt TO-TOHHO (B micMa
[0 TpHATENH) NPUYUHUTE 32 CBOETO HEJOBOJICTBO OT CTapaTa TEOpHs: (1) Hefinata
orpaHHdeHa KOBAPMAHTHOCT He BKIIOYBA PABHOMEPHOTO BBHPTEHE; (2) mpetiecHaTa Ha
nepuxenus Ha Mepxypuii uanusa 18/ BMecto HabmonasannTe 45! 3a cToneTHe; Hero-
BOTO NOKA3aTeJICTBO OT OKTOMBPH 1914 r. 32 JHO3HAYHOCTTA HA IPAaBUTALMOHHITA
XaMUIITOHHAH HE € BAPHO. ‘

MexnyBpeMeHHO ARHIUAHH MOjTy4aBa MUCMO OT 3omepdenn (BEpOS{;I‘HO B Kpas Ha
okTOMBpH 1915 I.; MIEMOTO € 3aryGeHo), OT KOeTo Hayyapa, 4e He TOH CAHHCTBEH ©
HeJIoBOJIEH OT HeropaTa Teopls ot 1914 r. Xunbepr cbiuo e umall limpancenua cnps-
MO Hesi M pasBUBa cBos Teopus BLpXy “Die Grundlagen der Physik”. llle nosponu jiu
AjtHimaitn Ha npyr, Ta 6wt Toit i camuaT Xunbept, fa cbbepe IUI0A0BeTe HA MHOIOro-
JVIIHYS TeKBK ¥ BIbXHoBeH Tpyn? Huxoral Toii e Ha 36 rOAUHYU U OLIe MOXe Aa ce
Gopu. CrartuuTe Ha AMHINAHH rOBOPAT 32 HeOMBana akTHBHOCT npes HOEMBpH 1.915 I.

AffHnnaiid fokiafBa 3a mewat 4 cbhoOuleHUS B “preussische Akademie der
Wissenschaften”: Ha 4, 11 18 1 25 HoeMBpH - HE € IPOITYCHAT HHTO CAMH ueTBbpTHK! B
mepBoTo, “Zur allgemeine Relativititstheorie”, Toil oTxBBpJs GOpMYyIHPOBKaTa CH
oT 1914 r. u npejnara Hopo GyHIaMEHTaIHO YPaBHCHHE. B_1;op.0'ro, nojl ¢hUL0TO
3aryiaBHe, OTpHYa I'TbPBOTO U 3aII0UBa Ha THCTO. YeTnbpToTo, “Die Fc}dglexchungen
der Gravitation”, oTXBbPJIA MbPBUTE ABE i HAH-MOC/IE CBABPKAE BEPHUTE YPABHEHIL.
[Ipuanya Ha GuIMoBO AelicTBUE NPH YCKOPEHO BLPTCHE Ha JIEHTaTa. I:Iumo nonobHo
He ce & CJIY4YBaJo HUTO I0-PaHo, HUTO MO-KbCHO B KHMBOTA Ha AjiHiaity,

Ho toBa He ¢ BCHYKO.
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Alinmiaits otrosaps (Ha 3aryGHIoTo cé nucmo) Ha 3oMepdens exsa Ha 28 HOEMBpHU
(3 neHa cnen nocnenHus cu JOKIAA B Axanemusra). “He mu cu CbpheTe,” nuile Toi
“de efBa JHEC OTIOBAPAM Ha NPHMATENCKOTO Bu 1 HHTepecHo nueMmo. Ho npes miua-
JTUS Mecell IPEXHUBAX Half-BbJIHYBAIOTO ¥ HAIPETHATO BPEMe B KUBOTA CH, a CBIIO K
Hali-menpo pp3Harpagenoro. He moxex na ce CBCPeNOTOYA BBPXY IMHCAHE HA NHCMa”.
W HaucTHHa, OT Kpas Ha OKTOMBDH 10 Kpas Ha HoeMBpH AHHILA}H NpexbeBa peoBHa-
Ta cu kopecnoHfeHms ¢ Beco, Ependect, Jlopeny, ... Ho Bce mak mume cMa (ro-
TOYHO KapTuuky). Ho camo Ha egun agpecar - Xunbept. 3anasunu ca ce 4eTHPH NO-
UIEHCKH KapTHYKK OT AMHIAiH [o Xunbept, Hocely gaTu 7,12, 15u 18 HOEMBpH, a
Xunbept oTroBaps Ha ABe oT 9eTHPHTE. :

Ha 7 noemBpu Alinmaiin npama ua XunbepT KopekTypHTe Ha CBOSTA CTATUS oT 4
HOGMBpH H B CBIIPOBOXKAAINATA KADTHYKA ITHILLE: “Pasbpax npemu ueTnpu CeAMMUM, Ye
MONTE Npe MY METOAH Ha IoKa3BaHe ca 3a6yxnapaum”. Hamexpa 3a CIIOMeHaTo-
TO 110-rope nucmo Ha 3oMepdienn, B koeTo ce chobmapa 3a BB3PaXKEHHSATA Ha Xunbepr
CNPAMO CTAaTHATA OT OKTOMBPH 1914 r.; M 3aBBpIIBa © Aymure: “Jliobonuren ¢bM nanu
e ofo6puTe TOBa pemeHue.”

Xunbept ensa s Gy 0J0BPHII HOBOTO YpaBHEHHe, 3aIOTO B HEro ce Jomycka, qe
ACTCPMUHAHTATA HA METPUYHHUS TEH30D ¢ KOHCTAHTa (-1) 1 cefoBaTesHO TO Bee ome
He ¢ obuiokoBapHaHTHO. BeposTHo CJISIl KAaTO NOJIyYaBa KPUTHYHHTE Geslexckd Ha
Xunbepr (te ca ce 3ary6unu), va 11 HoeMBpu AiiHimaiiy ce TIpEHACOYBa KBM OBILOKO-
BADHAHTHOTO YpaBHeHUe

w = KT, 2)
xoeTo I'pocMaH M Toli ca OTXBbDJIMIIK Tipeau ABe rogunu. To obaye chBraga ¢ npa-
BUJIHOTO ypaBHeHKe (1) caMo ako T (a cienopaTesino u R) e ¢ Hynesa cnega. Topa e
CTY4asT Ha MakcyenoBara enexTpoauHaMuka 1 AifHiaity fonycka, e To Mosxe Jae
U no-ofnjo. '

Ha cnenpawus gen, 12 HOeMBpH, ARHINalH Npama Ha XunGepr BTOpa KapTHuKa, B
KOATO My ¢h006111aBa, Ye Hail-nocIIe ¢ TOJTYUHJI OGIOKOBAPHAHTHH YPABHEHMS Ha IIOJIETO,
Toit cbio 6naronapu Ha Xunbepr 3a HeropoTo “N06e3HO MHCMO” (To e 3ary6eHo).

- Xunbeptotrobaps Ha 14 HOEMBDH € I'bJITO ChOOILEHHE, TOMECTEHO Ha ABe KapTHYKH.
Toli e paspLanyBaH 0T cobcTBeHOTO c1 “aKCHOMATHYHO pelleHHe Ha TBOS FOJIsM npo6-
Jaem”. B mocnenuc Xunbept nobaps, ue Heropata TEOpHs “HallBJIHO Ce pa3nuyapa” OT
AfliHiaitnosara u nokaHBa AHHIalH na uge B I bOTHHIEH, 32 Jla Uye IeKUMsATa My Ha
TasH Tema. TOHBT e chppeven: Xunbepr HacTosBA AlHInaiiH 12 oTHze B I'boTUHreH
ACH Npe/iit JISKUMATA ¥ Aa HOILBa B Herosus aom. Ha CJICABAIUNS [ISH, TIOHEAEHUK,
IS HoemBpu, AltHInalin peve OTroBapst Ha Xuj6epToBUTe KapTHUKHY. (He moxem fa ne
OTGesIeXKMM KOKO aKypaTHO paboTH nowiexckata ciyx6a B I €pMaHHUA B pasrapa Ha
Esponeiickarta BoiHa.) “ChIbpkaHueTo Ha Bammure TIOIICHCKH KAPTHYKH 1aBa OIpOM-
HH Hajexnu”. M3suHABa ce, e He My € BB3MOXKHO D2 MpUCHCTBA Ha JIEKLMSATA, ThHH
KaTo € NpeyYMOpEH M UMa OIUIaKBaHUA OT GONKY B CTOMAXa, Mounu 3a xonue ot KOpek-
Typure Ha XunfeproBaTta cTaTus. OueBuaHo AifHiualiy e TI0JTy9HN KOTIHE OT Tpyaa Ha
Xunbept B pamkuTe Ha TPH IeHa, 3a110To, Ha 18 HoeMBpH, B eHs Ha TPETHL My [[OK-
nan B AkajgemMusTa, AffHinaity Hamvcsa YCTBBPTATA CH KapTHuKa: “IIpennoxenaTa ot
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Bac cucteMa [0oT ypaBHeHMsA] CbBNafa, HOKOJIKOTO MOra 1a NpelieHs, TOYHO o;’ Tasmy,
KOSITO a3 OTKpMX Ipe3 MOCJeJHUTE CeNMHUM W Nokjaalpax B AxalemMusara’ .”Tyx
Ajtamialin ot6enaspa, ve Toii € 3Haes 3a ypasHeHusTa (2) “oTHpel TPH FOAUHM”, HO
ue Toif H ['pocMan ca ru OTXBBPIHIM, 3a10To B HIOTOHOBATA IpaHMLa Te He ca ChB-
MecTHMH ¢ “HroToHoBHS 3akoH” (T.e. [loacoHoBOTO ypaBHeHMe Ha nojieto). Hakpas
Antamiaiin yenomsaBa Xunbept, ue e yersu1 Aa 06sCHM NpeMeCTBAHETO Ha NepUXeIHs
Ha MepxypuiicaMo BB3 ocHoBa Ha OTO, Ges ga nprbarsa 40 HUKAKBH JONBJIHUTETHH
XUIIOTE3H. o E
ce Hajarat JBe 3a30eeKKH. 5 }

?I}:;Bo, He ¢ BApHO, ye XunbepToBoTo yp. (1) € ekBUBANEHTHO Ha Anﬂuﬁxannoao;?
yp. (2) B cTaTUsATa, AOKNaABaHa rpen Akanemuara Ha 11 soemspu. (To mwe 6bae emﬁa
BAJISHTHO Ha ypaBHEHNETO, KoeTo AHHIIAIH e Haluile ceqMULa no~xcwnuo. Iflamex%na
obaue, ye B kapTHuKaTa AJHIMalH UMa npeABUL YpaBHeHHeTO cu (2), ThH kaTo Joba-
BS M IPHOPHUTETHATA TIPETEHLMA, U I'0 ¢ 3HaeJ Mpey TpU rg,ammx.z HOBere ypaBHewa
B3aIIMHO ce chriiacysat camosa T (=TY ) =0- CILy4asT, KOHTO Haif-MHOTO HHTepecy

. AHHIAH 0 ToBa BpeMe.

BaBﬁlg;lI;j Altauiaiin ILCP'II)CTBHTGJIHO U3BEK/Aa NpaBUIHATA CTOHHOCT ? npcyecmage—
TO Ha Hepuxenus Ha Mepkypuit B CBOETO TPeTo 0'§q§}11euue. Prklarung er
Perihelbewegung der Merkur aus der aligeméinen Relatmtiltsthe?ne OT He c"bncc:f
HpaBWIHOTO CH ypaBHeHUe. ToBa e BB3MOXKHO, 3amioTo AliHialiH (baméqecm pM,e
IIaBa XOMOIEHHOTO ypaBHeHHe)(c Tpv'—= 0) B noct-HioToHOBO nmpubiinikex
CKallo TOYKOBH 0COOEHOCTH). ) R

(HOILIIIZ cneﬁnamm JeH, rieTbk 19-tu, Xunbept nozapanssa AHHINaRH 32 pemaaanerc;3 Ha
npo6lieMa ¢ TIepHXEeNUs 1 3aKauIKMBo Jo0aBs: “AKO MOXEX Ja IpecMATaM Konx(OTgo Zci
6BP30, TO eJIeKTPOHBT GU ce Mpefasl npell MONTe YPABHEHUS W B c’bnjom 'B%ZMG 5 ?0)
POLHUAT aTOM O NMOJAHECHN H3BHHEHUATA CH 3a TOBA, Ye He u3nbyuBa” (Pais };pt:t ) .

Ha 20 noemBpu XunbepT npencrass csosta pabora Ha Gesellschaft der
Wissenschaften B I'soTHHren. Tolt u36excoa NpaBUIHUTE YPaBHEHUSI OT BapHAIIHOH-
HUS TPUHLHI TIPU NPENTONIoNeHUeTo 32 06Ia KoBapHaHTHOCT (iHec 6HxMe giz;x{a;nn
pefapaMeTpH3ALHOHHA uHBapuaHTHocr)u W 34 ypaBHEHME OT BTODH pel c:";ﬂmamg
(nonyckaio toukopn ocobenoctH). Toii HANBJTHO NMPUIHABA MACHTC Ha i 1,;160-.
Ha nbpBaTta cTpaHuIla Ha CBOATA CTATHH TOR MaThKBa: “ARHILANY ... mﬂgm b o

KH MAICU ¥ YHHKAJTHH CXBALIAHHA, & CHILO Pa3BH KORKPETHH METOLH 32 paboTa ¢ ; 0(.:._.
Mpumrbpxkaifcy ce K'bM AKCHOMATHYHI METOR M aKTHUECKH U3X0XKAaNKH OT JBe 11p o
TH AKCHOMHM, a3 GHX.KeJIaJl Ja MpelfiokKa HOBa CHCTeMa OT (yHIaMEHTAJIHM YDABE -
H¥g Ha (pusHKaTa. Te IPUTEKABAT HACAITHA Kpac”o'ra ¥ a3 BApBaM, e 1ie pema; cngg -
peMeHHO ripobiieMuTe Ha AMHUANH U Ha Mn.” B nybnuxyBaHus Bapuag; K1 A 124
immpa BCHukHTe AHIIARHOBY HOSMBPHHCKH CTATHH. A o“THoc;{o TasM oT Ho;:g/xm;; e],
JNOKJIAJBAHA 38 TIEUAT Cell HeroBata JiekUus, Toi kaspa: “Crpysa MY ce, Ue [Ha el
JUepeHLHaTHI YPABHEHUS Ha [PABUTALMATA ca B Chrilache ¢ Benmecmenae;l 0 L’u L
TEOPHS Ha OTHOGHTEHOCTTA, NPeAsIoKeta oT AHHINAKH B N0-KBCHUI MY MeMOap”.

Ha 25 woemspu AliHuiaiiy npeniara 623 143600 ypaBHEHHETO B

R, = x(T,,-1/2Tg,),

v
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koero ¢ TouHo XunbeproBoTo yp. (1), Thil kKaTo M oT xBeTe cnegBa, ue R + T = 0. B
ny6JIMKyBaHATa CTaTHA TOM NpEANOYMTA [a He CIOMEHABA HMETO Ha XunGepr.
OTxBBpnsitky BE3MOXHOCTTa AMHINAMH NIPOCTO A2 e B3es wieHa -1/2 T ot prkonuca
Ha Xunbepr, no-KLCHATE KOMEHTATOPH Ce 3aTPYAHABAT Ja pasbepat KxakBo e Hakapa-
7o ToraBa AiiHmaiH a ro Bmoun. Mpman u I'inMop KassaT Topa oTkpuTo. OT xpyra
cTpaHa HopTeH npasu fo6pe gokymeHTHpaHO (Ha 59 CTPAHULM) U3CNIeHBaHe (BKIIIOY-
BaIlo Mpoyusane Ha Lliopuxckus GenexHuk Ha AHHIIAMH), B KOeTO KaTo ue i ce
AaB2T JOCTATBYHO JOKA3ATE/NCTBA 32 HE3ABUCMM NBT Ha AHHINANH K'bM NpaBuIHuTe
ypaBHeHuUS. '

MAJIKO OTKJIOHEHUE o

HBemBRAT CTYIERT JISCHO HIe HaMmepH wieHa -1/2 R (uIH, exBUBaIeHTHO, -1/
2 T ), kaTo BE300J3Ba THXIECTBATA Ha BHAHKH. Bemara e 6mna B TOBa, ue
AdBEmaie He rm e 3maen. He TpsabBa a ro cubauM TBEPOE CTPOTrO 33 TOBA.
XunGepT cbIno He rH e 3Haek! HamcTrEa TOM OTKpDHBA, Ye MEXAY MOJETAaTa B
HEroBaTa TEOPUST HMA YETHPH ThXIECTBA, HO NOrpenIHo npemosara, Ye Te Lie
My IO3BOJIAT Na H3pA3H eJeKTPOMATHUTHHAS IOTEHIHAJI IIOCPEACTBOM I'paBu-
TaHORHOTO Nojie. Tol MompaBs Tasw IPelka B Mo-KbCeH BapuWaHT Ha CTATHATA.

®enuxe Knaiin ctura (mpes 1918 I.) 10 Half-NPOCTHA M Hal-ecTECTBEH HAYMH 32
TBJIKYBaHE HAa ChOTHOILIEHHATA

: ' (Rw-1/2 gw R). =0,
KaTo Iyt cBeXa 1o TeopeMaTa Ha Hrotep. 3a6aBHoTo ¢, e u Knaitx He ce nocema, ue
TC CJIEABAT OT ThXHeCTBaTa Ha BuaHku 3a PumMaHoBus TeH30p Ha kpuBHHata. ([To
CBILECTBO TOM ' MPEOTKPHBA 3a CIIyYasi, B KOATO My cTaBaT HyXHU.) “T'xknecTsaTa
Ha Buanku” ca Gunm usBecTHH npean BHaHky Ha Aypen Boc (1880 r.) 1 Ha Puun (1889
r.); Jynnxu Bruanku (yuenuk Ha Kiaitn!) ru NpeoTKpHBa npes 1902 1.

3. MOCIEAENACTBUE ,

B peuTa cu no ciyuait 60-s1 poxnen AeH Ha [Inank (npes 1918 r.) AltHmaiin roBOpH
33 pasJINIHUTE KATErOpHU XOpa, NOCBETHIIM ce Ha HayKaTa. 32 HAKOM HayKaTa e CIopT,
KOMTO UM IO3BONISBA [a 3a/0BOJIABAT HECTONIOBUETO UM CyeTaTa CH. AKO AHIENBT

' M3rOHM BCMYKHM TaKuBa X0pa OT Xpama Ha HaykaTa, [IPOA’bJIKaBa TOM, TOraBa XpaMbT
61 ocTanan moutu npaseH, Ho ILnank e 6bae MeXIY MaTiHHATS u3bpaHy, KOUTO 1Ie
OCTaHaT. , .

XpOHUKaTa Ha NIOCHEIHHS Mecel] oT Cb3faBaHeTo Ha OTO noxassa, we choTezaTe-
HUAT IyX He e 6W1 9y H Ha caMust AMHiaiin (kaxTo He e 6N wyx ¥ Ha Jlaiibuun u
Hioron). 3acayra KakTo Ha Xunbept, Taka ¥ Ha ARHImANH €, 9e TAXHOTO ChIepHHUYEC-
TBO OT HOeMBpH 1915 r. He npepacTea B TpHopuTeTeH cniop. U Boe mak kato ciepct-

- BHE OT HOEMBPHMHCKUTE CHOMTHS MeXAy ABAMATA Mbike BBb3HHKB2 H3BECTHO YYBCTBO
Ha HejioBkocT. Ha 20 nekemspu 1915 1. AlfH1uaiis HanHoBa Ha XunbepT: “Buanonzpam
Ce OT ciyuas a Bu kaxa Hewo, KoeTo e oT 3HaueHue 32 MeH.

Mexny Hac IorbXHa H3BECTHA X1a1HAa, YHUTO [IPUYMHM a3 He HCKaM na aHAIH3NpaM.

Crpemsx ce na npeogones Bosxo HYBCTBO Ha obunia u, yBepsassM Bu, mocTuruax no-
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JieH ycnex. A3 poaBKaBaM Ja MUCIIS 33 Bac ¢ HeHaKbpHEHH TPHUATEIICKH UyBCTBA U
Bu Mons fa ce OmHTaTe [a MUCIMTE 33 MEH NO CbILMA HauuH. bu ﬁmouauc:'ruga
KaJIKo, ako JBamMa HCTHHCKH roHauary [zwei wirkliche Kerle], unaro pa6ora ru e us-
JAWTHaJ1a Haj ApeGHaBUs CBAT, Ja He H3NATBAT ,ygononcraue:ro Ha [pusTescKata
Gmuzoct. (EG 78, p. 306; MaJiko 1o-pasnuueH MPOYNT HA HEMCKHS OPUIHHAJ YHTATE-
a1 e Hamepd B: Pais 82, p. 260). ' o L .
B obscuurenHata cu cratus “Die Grundlage der allgemeinen Relatxvztatst}zegme ,
Arnalen der Physik 49, 769-822 (najeHa 3a nevar Ha 20 mMapt 1916 r.) AitHinaiin Beve
ce Io30BaBa (Makap caMo MHUMoxoaoM) Ha XunbepropaTa CTaTHs. ITo To3u cuTyyait
TOH BB300HOBSABA KODECTIOHAEHIMATA CH ¢ XHIGepT, KaTo ro MONH Ja My 0BsScHH
paboraTa cit (i ce onaksa oT HelHata HepasGupaemMoct). ‘ - ‘ :
Moixe 61 mie 6b1e YMECTHO B 3aKJTIOYEHHe Ia e LIATHPAT KaTO KOHTPAIYHKT IIZMPITC,
xouto Guorpatkara Ha Xuwnbepr, Koncranc Puiin, TpUIHCBa Ha XunchT: Beaxo
MoMue 1o ynuuuTe Ha I'boTHHIeH pasbupa YeTHpUMepHaTa reoMeTpHs uo-”noGpc or
Ajtrmaiin. U Bce nak AffHmaiin cBbpiM Tasu pafora, a He MaTeMaTHUUTE”.

BJIAT'OJJAPHOCTH v _ . :

T asu nexyusa, usHecena no unuyumusa Ha npog. X. P. }Iaﬂagb'u, beue opaauusuI'Jqu.a‘caaMecmHo
om Mesicoynapodnua IHenmsp no Teopemuuna Ousuxa u om Istituto Nazionale di Fisica Nucleare
(INFN), Sezione di Trieste. Texcmam Geuse nodzomeer no 6peme Ha noceuyeruemo Ha asmopa 6
Laboratorio Interdisciplinare per le Scienze Naturali ed Umanistiche na Mescoynapodnama Hlxona 3u
Asanzaponu Hzcaedsanun (SISSA/ISAS) 6 Tpuecm. Ydoéoncmsue e 3a men da 6nazodapsa Ha mesu
UHCIMUMYYLILL 30 20CHIORDUEMCINBOMO 1 ROJOPEHCKAMA.

JIUTEPATYPA 5

HzMesx 1y MHOTOTO THTEPATYPHH H3TOUHHUM (Ha aHTJIMHCKH €3HK), CBBP3aHH C Npex-
MeTa Ha Ta3M JIeKLis, CIIEJHUTe HAKOJIKO HaMHpaMe 3a 0C006eHO non‘earlm: N

® (EG 78) John Earman, Clark Glymour, Einstein and Hilbert: T‘.vo months in the history of
general relativity, Archive for History of Exact Science 19 (Berlin, Sprznger,. 1978, pp. 291 -3059%. ’

e (Mehra 73) Jagdish Mehra, Einstein, Hilbert aﬂd the theory of gravitation. In: The Physicist’s
Conception of Nature, edited by Jagdish Mehra (D, Reidel Publ. Co., Dordrecht-Holland, Boston, USA, 1973)
pp. 92-178. ' o o ' ‘ . kit

o (Norton 86) John Norton, What was Einstein’s prmczpl:_z of equzvalez.zce? pp. 5-47; How miv .'2 n
Jfound his field equations, 1912-1915, pp. 101-159, in: Einstein and the History of Gen'eral Relativity,
Don Howard, John Stachel, eds., Einstein Studies, vol. 1(Birkhuser, Boston, Basel, Berlin, 1989). Based
on the Proceedings of the 1986 Osgood Hill Conference, North Andover, M. a.fsacllusetts, D .445.'

o (Pais 82) Abraham Pais, ‘Subtle is the Lord. . .", The Science and the Life of Albert Einstein

s, Oxford, 1982) p. 552. .

(Cl:lre(;;:::sﬁ;eg ) Leﬁts P yenso)nl,p The Young Einstein, The Advent of Relativity (Adam Hilger Ltd.,
Bristol and Boston, 1985) p. 257. @ : : :

Npesop, ot anrnuitckw: Muxamn Byul'es

)
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CbBPEMEHHA MATHUTOENEKTPOHMKA -
‘ IHOETO ? -

TMopmun Baukuues
E / UeHHEeTO 3a MarHeTH3Ma e Beue Ha 3000 I'OJIMHH, HO B'hbIIPEKH TOBA HIMA HUKAK

BO HaMEpEHHE a ocTapaBa. OTKpPIBaHCTO Ha BPB3KaTa MEKAY eJIeKTPHUYHUTE
H MarHHTHHTC ABJICHUA Npe3 MUHAJIHUA BEK U Pa3BUTHETO Ha HOeATAa 3a CJIEKTpoMar-

HHTHOTO IIOJIe CTErHaxa KaTo C BEHYaJleH MP'bCTEH SJIEKTPHYECTBOTO M MarHeTusma .

M TOBa 3IpaBo CEMEHCTBO NPOABLIKABA M JHEC Na 06OraTABa HAYKATA C HOBM MOKOJIe-
HHS MICH 33 Hay4dHM H3cnieNBaHNs. TakuBa ca uac/IeIBAHUSTA B MATHHTOSIEKTPOHHKA-
Ta - TIOGHMKaTa Ha MarHUTOJI03UTe, paboTeniy B Hali-pasinuunu o6NaCTH - OT ¢byuna-
MEHTAaJIHHTe NpobiieMd Ha MarHeTH3Ma JO THCAaHTCKaTa HHIYCTPUA HAa MarHUTHUA
3anuvc. Heka npocjefum HAKOM OT THX.

IlouTn BCekM YUeHHK € BMXA MOCTOSIHEH MATHUT M HMa BH3yaJIHa pPeJCcTaBa 3a
HErOBUTE PasMepH. AKO MaHHTBT e aGopaTopeH ypes, Toi HMa ¢opmata Ha npbuxa
HJIM ToJIkoBa ¢ XbJkMHA 20-30 cm. IMa M MaNiku KboueTa MaTHMTH OT (hepuTeH MaTe-
pHaji ¢ pasMepu 1-2 om’. Kosiko Maniku o6ade Morat fa 6b4aT Hall-MajIKHTE MArHUTH ]
Toga, pasbupa ce, ca ATOMMHTE Ha HAKOM MeTalH (HallpUMep - XeJIA30T0), HO He MoJke
Aa CE OTHE/TH eINH JKEJIE3EH ATOM H /2 Ce 3MOJI3Ba KATO MATHHUT. 3aTOBA ITbK yUeHuUTe
ca paspaboTH/IH TEXHOIOIUA, IPH KOSTO aTOMMTE Ha XeJSI30To ce IpYNHPAT B 3bpHa
¢ papuyc okono 10 nm u avikuna ot 10 1o 1000 nm. XKeis30To ce rojiyyaBa ypes
pasrpaxciane Ha Fe(CO), n xumuueckoTo My oT/arase BBPXy CHJIMLIMeBa TOAJIOXKKA,
Besxo 3BpHO NpeAcTaBNsgBa MOCTOSHEH MArHUT © pa3Mepu HeCceTKH HaHOMETpa M 3a-
TOBa c¢ HapHU4a “HaHoMalabeH MaruuT”. 3bpHaTa ca NMoApefeHH B pe UL, Hamupa-
wu ce Ha 100 nm egHa oT apyra. Te ce Habmonanat ¢ GJIEKTPOHEH MHKPOCKOII.

MzyuaBaneTo Ha cHoTeMHU OT MHHHATIODHY MarHHTHU 3bpHA IIOCTABA Pel CEPHO3HU
npobnemu mpes Maruurtonosute. TexHonosuTe Hanpumep TpA6Ba Aa OTrOBOpAT Ha
BBNPOCA KK Na ce Ch3AANAT MUHHATIODHH MarHHTH ¢ KOHTPOJIHPaHH pasmepu U op-
Ma Ha 4acTHUHMTe. 3a LeNTa Hapel ¢ TpaAWLOHHATA Jurorpadcka TeXHHKA Beue ce
H3MOJISBAT HOBH BBIMOXKHOCTH KaTO CKAHMPAILla TYHEIHA MHKPOCKOTIMA, 6romuHepa-
JIH3aHA ¥ XHMUYECKH CHHTeS3,

Bropuart npobnem e kak ga 6baaT H3MEPEHH MarHUTHUTE CBOMCTBA Ha MHUHHATIOP-
HuTe yacTHUM. Hali-no6pe 61 6110 10 HAKAKDE HAYMK Jla ce OTAEJIAT YACTHLHUTE eHA
OT pyra, 32 Jla ce OTCTPaHH B3aUMHOTO HM RIMSHUE TIPH H3MEPBAHKMATA U GE OTUETAT
pasMepHHuTe e(exTH. 3a 1a ce U3MepH 06ate HAMATHUTEHOCTTA Ha OTAEJHA YaCTHLA C
HaHOMETPHMHU pasMepH, e HeOGXOAUMO Aa ce pasmojiara ¢ NO-4YBCTBUTENHA TEXHU-
Ka OT Ta3W Ha TPaJMUOHHATA MarHUTOMETpUA. TakHBa BBL3MOKHOCTH obemasar Ho-

o Jli00mun Bayruues, doyenm ewe Dusuveciun dakyamem na Cogiuiicku ynusepeumem
“Ceemu Ka. Oxpudcrku”
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BocTUTe B JIOpeHL0BATa MHKDPOCKOMMA, MArHHTHOGHIOBATA Mukpockonus 1 XoJ-
epexThT. PaboTu ce BBpxy MarHMTOMETpH, 6a3sUpaHu HAa MONYNPOBOJHMKOBH
XETEPOCTPYKTYPH, YCBBBPIICHCTBAT C€ W Taka Hapedenute SQUID-MarHuToMeTpH.
TMpecnexTHBaTa € Ype3 AeTaMIHO OMUCcaHMe Ha obpasnuTe ¥ NPEUHZHN eKCTIEPUMEHTH
MAarHHTOCICKTPORMKATA Na HaBliese B oBIacTTa Ha MAarHHTHUTE SIBJICHHA Ha i‘pa.mzrua-
Ta MEXIy KIIACHIEeCKUTe W KBAHTOBUTE NpPSACTAaBH. 3a 2 ce OCMUCIIAT ABJIEHUATR B
rpaHHTHAT2 O6NACT, LI IOMOrHAT i HOBUTE TEOPETHYHY OCTIIKEHIS Ha MarHUTOM-
HaMHKATa KaKTO B AHATM3A HA HEMOJPENEHUTE CHCTEMH, TAKA U BBPXY BIUAHHUETO Ha
KBaHTOBOMEXaHWYHUTE eeKTH. o

Huec u3onupaHnTe MATHUTHI YaCTULH ¢ Pa3MEPH 110 HAKAKBA TpaHUYHA CTOHHOCT
©€ pasrNeXAT KaTo eAHOJOMEHHH 1 32 THX 04 C'b3JaJ6HH PEHLA TEOPETHIHH MOJIENH,
ONHUCBAINM NIPOLIECHTE Ha MPEHAMATHMTBAHE TIPY OTCHCTBHE MIIH HATHYHE HA B3aMMO-
AeHeTBHE MEXIY YacTHIMTE. C NOJXOAAIIA TeXHOMOTHS OT TaKMBa YACTHIM MOTaT 14
CC HArpaliiT NOCTOSHHY MAarHUTH ¢ KOHTPONHPYEMH KJIACHYeCKY CBOiCTRa. PasBuTieTO
Ha NOJTYNIPOBOJHUKOBATA TEXHONOrNS obaue CTHMYJIMPa U MUHHATIOPH3ALUATA Ha Mar-
HUTHMTE CHOTeMU. [Tpu MukpoMaruuTrTe Bede ce HABIIOIABAT HOBH, eK30THUYHH CBOHC-

TBa Ha €JHOJOMEHHATE YacTHUH C [T0JI€3Ha 33 NpaKTHKaTa cToiiHocT. U nokaTo Bue- .

PAIHYAT NeH NPpHHAIJIeXKH HalpHMep Ha 3alMca Ha HHGOpMALMS BHpPXYy MarHHTHH
TIPBOTEHH, JICHTH UM CJI0CBE, TO JHEC CTaBa BH3MOKHO Ja ce 3amicBa 1o 1 bit undop-
Manusi npes HHTepBal oT 1 um B crutap CoNi 3a MarHuTeH 3a1mc, B KOSTO ce Habiiio-
MaBAT MArHATHY OMEHH C PasMepH oT nopaxbka Ha 50 nm. Ha Toea HuBo o6aye Mar-
HUTHATA CTPYKTYpPa € JOCTA [T0-CJIOKHA OT MPOCTaTa CTPYKTYPa NPH MArHUTEH 3aITHC
ropafy CHJIHOTO B3aMMOJEHCTBHE MEXKAY OOMeHHTE. TOBA B3aUMOIEHCTBUE BiIMsAC
BBpXY CTaGIITHOCTTA HA 3aicaaTa WHQOPMANNS 1 3aIIGHBA A 66 NPOSBABA [ipH 3aTTHC
¢ MBTHOCT okosto 100 Mbit/in® (1 inch = 2,54 cm). BaamozeHcTsHeTO npyUyMHABa Npe-
yemwy “luyM Ha cpefaTa” W Ie 6bJe KPUTHUHO 33 GbIelUuTe ycTpoifeTa ¢ ome no-
BHCOKA MIIBTHOCT - okonto 10 Gbit/in®. ITpu Takapa mnbTHOOT 1 bit uRbOpManus Gu
3ae€MaJl IO ¢ IKMpHHa 1 pm # nibmxuHa 70 nm! 3aT0Ba CEMMAJINCTHTE-MATHUTOIO-
3H ca CKeNTHYHH B 04aKBAHHMATA, Ye NPo6IeMUTe Ha MarHHTHUS 3aIMC ILe 6BIaT pe-
IISHH C M3NOJ3BAHETO Ha M30JIMPaHW YACTULM KaTO eJUHWYHH MATHHTHH AoMeHH -
BCekd Hocuren Ha 1 bit undopmanus. IMpudunarTa 32 ckenTHIM3Ma Ca TEXHOJIOTMIHH-
Te [1aBoGOUS H HeoUaKBaHN (HEIPUATHM 32 IPAKTHKATA) H3HEHA LK, KOMTO HOCH cryc-
KAHETO MO CKaJlaTa Ha HAHOMETPHYHUTE MalHHTH.

TeXHONOrMATa Ha MATHUTHYUTE MaTepHalli CH 0CTaBa OCHOBHA TIPH TIPOM3BOACTERO-

TO Ha CPENM 33 3aNHC Ha HHGbOpMalms. Maxap npeay HIKOJIKO OMHHM la H3TTexKaalLe, |

ye npes 1995 r. nonynpoBOAHUKOBUTE NMaMeTH 1€ CTAHAT CPaBHUMHM 10 LEHH ©
MArHHTHHTE, Te3d WHO3MH Ke ce olpabiaxa. Taka ue chIIEpHHYECTBOTO MEXKIY I1o-
JIYHPOBONHUKOBHTE ¥ MArHHTHUTE TIAMETH NIPOABJIKABA M 3a B 6 reme. [ToHacTosmieM
CHILESCTBYRA I'MMaHTCKA HHAYCTPHR 54 MarHUTeH 3411HC, a TeXHOJIOTMYEATa i 6asa 3a

DasBUTHE PACTE & TCMIIOBE HaA 2PEAHUTS 3a cBeTa. [JokaTo ripes 1990 r, obmuaT karmna- -

UMTET HA 3aIMC BBPXY TBBP/M MAarBHTHH LUckoBe & 61 oxoso 4.10" bit, o nipes 1994
r. Toif e Beue Hax 20.10" bit ¢ nepenexTrBa 32 65p30 HapacTBaHe ¢ owge 40% 32 1995 1,
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¥ CleABaILOTO JeceTwieTre! OT MarHHTHHTE JUCKOBE, JICHTH U ONITHYECKU JUCKOBE Ce
YledeqH MHOTO foBpe - Te HocaT okosio 60% OT CBETOBHMTE NOCTHILIEHUA Ha Ma3apa 3a
3amHc, a BUJEO- ¥ ayAMO3aNMCHT obxBallla ocTaHauTe 40%. Tlopaai oMaKBaHOTO cJMBa-
He Ha MasapuTe 3a 3abaByieHus, 32 obyueHne W ThProBUs, NOCTHIUICHMATA OT MAaTHHUTHHUSA
3armMc [ie HapaCcTHAT Ha Mopsabk nmpes cneapamute 10 ronusi. OT fpyra cTpaHa mpes
CHIIUA NepHOJ IOTPeOUTENICKATa LIeHa ce 0YaKBa Aa MaJHe 0] 0,5 uenra 3a 1 Mbyte.
ITazapbT Ha MArHMTHHS 3aIlHC ce paspacTpa 6arofapenye Ha GusHecrnoTpeburenure,
NoTpeOGUTENMUTE B 31PaBEONa3BaHETO, 32 HyXKAUTe Ha o6yUeHHETO U OT KLPXKABHHTe

NOPBUKH. Pasmnp;mar ce pa3BJIEKATEIHUTE YCJIYI'H, BUIEOTO H TCJICBU3UATA C BHCOKa .

pa3fieNIuTelHa CIIOCOBHOCT, YChbBLPLICHCTBAT Cce KOMIIOTbpHUTE UrpH. [TogBaBaT ce
doTokoMmakTAHCKOBe M QMU Ha MarHUTeH HocuTel. Ovakea ce IIKPOK PBCT Ha
epCOHANIHHTE HHPOPMALMOHHHI CHCTeMM 3a 06/1acTTa Ha GUHAHCUTE, Ha 3alIHCBAIIH-
Te YCTPOMCTBA B 3APaBEONa3BaHETO K IMIHUTE GUOIHOTEKHM Ha MATHUTHH JUCKOBE. 32
HYXINTe Ha MeguuuHckaTa auarnoctrka B CAIll HanpuMep ce M3Ion3BaT u3obpaxe-
Hus Ha Ga3aTa HAa MeIHIMHCKM JaHHH, MoOUpaIly c¢ BbpXy aMeTH ¢ obeM Hax 3.10"
byte. EnHa chBpeMeHHa anapaTypa 3a II'bJIHY H3C/IeiBAHMA HAa PBAHUS KOIU I0AaBa
108 bit uHQopMaLKs B YHC/IEHO NIPEJiCTaBAHe, a CaMO 3a I'OJIMHA TMAHOCTHYHATA pa-
ZMOJIOTHS B roiaMa GosiHyLa npoussexia Haa 2 Gbyte nauuu. Ilonsara oT npeacra-
BSHETO Ha MeJUIMHCKaTa HHGOpMALs B YUCIIOB BUJ & OYEBHAHA - TaKa GOJNHHMLIUTE
MoraT ja 1 o6MeHAT MoMeXIy ©H, Ja ce MpaBsAT KOHCYJITAlMH Ype3 KOMIIOThPHATA
Mpexa H T.H. ITo aHaNOrHUYeH HauuH ce mpoueiupa ¢ HHYOPMAUMATA HA MaTHUTHU
HOCHTEJIH B KOMIIIOTPUTE Ha 0aHKUTE, OCHUIYpMTEIHUTe KOMIIaHUH, (bui{aucme,
sabaBnenuaTa, oOpasoBaHueTo U Ip. T'bpceHeTo Ha HOBM KOMITaKTHM HOCHTENH C Io-

_J1sM mHQopMalHoHeH oGeM u Obp3oaeiicTBHE Ce CTUMYNKPa H OT Ma3apa Ha Hecreuu-

aJIM3UPaHUTe NOTPEOUTENH OT KOMIIOTBEDHUTE MPEXH, ¥PE3 KOUTO Ce pasiipocTpaHs-
BAT (UMM, HHTePAKTHBHA TEJIEBU3HMH, HUPH U ZPYrH MYJITHMEAMIHH KOMYHHUKaLIMOH-
HH yonyrd. O4akBa ce caMo 3a Tasd YacT OT Ma3apa NoTpebJeHUETO Ja HapacTBa ©
temn 100% M A2 Haaxebpiy 10 MwIMapaa gonapa go 1997 .

TToTpebnenneTo Ha MAarHUTHY 3aNaMeTABalIH ycTpoHcTBa JaJe 3HAUUTENEH Tiia-
CBHK Ha TEXHOJOrHMATA W HAYYHHWTE M3clieNBaHus B Tazu obnact. Tosw Tachk ce I1o-
YyBCTBA CHJIHO B YHUBEDCUTETCKHTE J1abopaTopuy, KOUTO B 00JIACTTa Ha MarHUTHUS
"M MarHUTOOITITHYHMSA 3alIHC NIPSKMBABAT UCTHHCKU peHecaHc. PaspaboTsaT ce M HOBU
BUCOKOUYCTBUTEIHM MarHHTHH €JIEMEHTH - CEH30PH, Pearupally Ha MpUCHCTBMETO Ha
MarHHTHO IoJie, TIOCTOSIHHY MaMeTH Ha $6a3aTa Ha MarHUTOPE3MCTHBHHUA e(heKT U Ap.
HoBure pa3spaGoTky NOYMBAT Ha eKCIEPUMEHTANIHO OTKPHUTH HOBH SBJIEHMS B HIKOU
MAPHMTHH MaTepHaJii KATO Hafp. TMIAaHTCKATa MarHUTOCTPHKLM, THTAHTCKOTO Mar-
HUTOCBHIPOTHUBIEHHE U T.H. PasBiTHETO Ha QyHAaMeHTAIHIUTE U3C/eiBaHUA B obac-
TTa Ha MarHUTOMATEPHAIO3HAHMETO € ChILO Nobpe UspaseH npolec, KOHTO MOTBBPX-
JaBa IIOJOTBOPHOCTTA Ha HeMpekboHaTa obpaTHa Bpb3Ka MeXIy HAyKaTa ¥ MPOU3-
BOACTBeHUTE MoTpebHocTH. Taka ye MArHUTOEIEKTPOHHKATA JHEC C& ABSBA eJIHA KOJI-
KOTO U cTapa (B KJIACHYECKHTE YOBEILKH MO3HAHUS 33 MArHUTHUTE ABJIEHHUSA), TOJKOBA
U cBBpeMeHHa O'bp3opa3sBuBalla ce Hayka ¢ 6nectsimio 6bheme. B
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CTO TOAUHU OT OTKPUBAHETO HA
PAJNOAKTHUBHOCTTA

Jleon Mutpanu

0 TIOCJIEAHOTO JeCeTHIETHE Ha MUHANUSA Bek (uauLMTe HMaxa paborta ¢ BUAH

MM Hella, ¢ oBeKTH, KOMTO jJaxe 6e3 HAKaKBY cleLMaiHi NPHOOPH BCEKH MO-
xellle 1a BUAM. [lafaluy uny ThpKalSIy ce TOTKK, KoJjieja, NApHY MAIUKHK, N1AHETH,
3pe3qu. ToBa Gelle cBETHT Ha MEXaHHKATa ¥ TepMOJAMHaMHKkaTa. MexaHukaTa He caMo
feille B CbCTOSHHE [a 0OACHABA I'OJIAM KPBI OT ABJECHMA, TS MOXeIe Ja U3UHUC/IABA U
NpeABMXa NOBEJCHAETO Ha ABMKELIMTE Ce Tesla, Aa MoMara NpH CTPOekKa U HaBUra-
uMATa Ha KkopabuTe, Na onpeae/s TOYHO MOMEHTA Ha CILHYEBUTE U JIYHHH 3aTbMHEHHA.
3aeHO CbC 3aKOHHTe Ha TepPMOJAMHAMMKATa, GOPMYJIMPAHH B HayaJloTO Ha BEKa M
OMMCBAILYM MOBEJCHUETO Ha MApHUTE MaLUMHM, Te3W [JBa OCHOBHHM JsAia Ha QU3MKaTa

_6s1xa B CbCTOSIHME J1a 06XBaHAT NOYTH BCHYKH H3BECTHU PHPOJIHH MIPOLIECH. SAsnenuAra

C eJIEKTpHYEH TOK H MarHeTH3BM ce 00XBalllaxa oT TEOPHUATA Ha eJIeKTPOAMHAMHKATA,
KOATO Ce MbYeXa Aa MpeicTaBAT KaTo KJAOH Ha MexaHukaTa. Marmexaaule, kaTo ue
HUIIO HOBO He MOXEILUE Aa Ce POJAH, HUKakBa TyxJIM¥Ka He Moxelle ja ce npubasu
KbM cTpoilHaTa crpaja Ha (QuaukaTa.

Manko npelu Kpas Ha 19-Th Bek, MOHsAKOra chBCEM HEOUaKBaHO, 3all04Haxa Jia ce
OTKPUBAT CTPaHHK H Ha [TbPBO BpeMe HeoGACHMMH HEBHAUMM 0GEKTH. U no-paxo ¢u-
3ULMTE ca BOPABUITH ¢ HEBUIAMMH areHTH, KOMTO CKPUTO YMPaBJIABAT HAKOM TPOLECH.
EauH oT Te3u areHTH 6Mi1 QIIOrHCTOHDBT, 3a KOHTO ce CYMTAJIO 4e MpeinBa OT elHo
TSJI0 B IPYTO NPH XMMUYHKUTE NMpeBpbilatus. ToBa XUNOTETHYHO BEILIECTBO A0CTA nob-
pe o6scHABasiO0 u3BeCTHUTE ABNeHus. Koraro, oBaue, Jlapoasne pemm aa npeTersiy U
12 W3MepH TO3Y HEBUIMM areHT, CE OKa3ajio, Y€ BCHILHOCT TOH HE ChILECTBYBA W 4e
XMMUUHATE NpeBphIaHNA MOraT NpekpacHo Aa 6baaT obsacHenyu 6e3 daorucToHa.

[Nope-nony no cbuioto bpeMe B [Tapux ce noasulapan €At UyNOTBOPEL - ®paHy
AHTOH Mepcep, KOIWTO TBBHPAAJ, 4€ € crnocobeH la JieKyBa BCHUKM GojiecTH camo ¢
NIOMOILITA Ha HEBUIMMH “MarHuTHH Quywau”. B creunanro o63aBeAeHns CaJloH Ha
Mecmep ca ce cTHYalIM BCHUKM GnaropopHuud u Gorataiuu Ha [Mapuxk ¥ TaM Toil
“HaMarHMTBaJ” BOJA, ¢ KOATO ¢a Ce KbIIa/iM JeKyballuTe ce. HUukakBH U3MepBaHus Ha
TalicTBeHNTE HeBMANMH QUIYHIHN He 61au Bb3MoxkHHM. Tean dnynan cd ocTaBaiu camo
elHa ynobHa 3a xuTpus “NeunTen” MecMep M3IMHC/HLA H CBIIECTBYBANTH CaMoO BbB
BBOOpakeHUETO MYy. '

B cTpemMeska cH a Aajie MEXaHHUYEH XapaKTep Ha CBOATA TEOPHS 3a €/1eKTPOMATHAUT-
HUTe aBleHUA, Makcyen npuberHan 1o mMojell Ha XUNOTETHYHATA Cpeda, B KOATO ce
pa3surpaBaT Te3W ABNEHHMs - eTepa. Toi BbBEN LSUIA CJIOXKHA CHCTEMa OT HEBHAMMH
KoJleJia M JIOCTOBE, YPe3 KOSTO Ce NPeliaBaT OT CAHO MSCTO Ha APYro BIMSHUATA Ha

o Jleon Mumpanu, npogiecop, 0-p Ha 6uoaozuneckume Hayku
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eJIeKTPHYHOTO 1 MarHuTHO moseta. Y, pasbupa ce, HuKoi He € MOr'bJI Ia npoBepu
SKCIIepHMEHTAJIHO CBOMCTBATA Ha TasM cpela, ThH KaTo Ts 6uila 9ucTa UBMMCIMIA, a
He usnyecka peasiHooT. ChBceM Apyra 6mna pabortarta ¢ BbBesieHuTe oT Papaseii u
Makcyen enexTpuuHo M MarHATHO mojieta. HeszaBucumo oT ¢akTa, Ye HUKAK He e
6uno ACcHO B KaKBa cpejia c& PasNpOCTPaHsABAT TE3H M10J16Ta U HE3aBUCHMO OT TOBA, Ye
Te OMJIM HAITBJIHO HEBHJMMH, CTAHAJIO BB3MOXHO TAXHOTO U3MEpBaHe M U3ydaBaHe
9pes MoJXCAsIo ¢h3ftafeHy npubop. 3a pasiuka oT MaTepHaJHUTe TOYKH, ¢ KOUTO
6opaBH Haii-4ecTO MEXaHMKAaTa M KOMTO Ca JIOKaJIM3UPaHU B IIPOCTPAHCTBOTO, EJIeKT-
PHYHOTO X MarHMTHO I10JIeTa €a Pa3CTJIaHU M3 LJIOTO TPUU3MEPUMO MPOCTPAHCTEO U
ce mpocTHpaT A0 Heakpas. M BLIPeKH Te3n CTpaHHM OT IVIeAUILATAa Ha MeXaHUKaTa
CBOHMCTBA, T€ Ca HAITBJIHO JOCTBIIHM 33 U3y4YaBaHe M U3MepBaHe. ‘

Owe no-uynHM ce oka3axa Nnpelcka3aHHTe oT Makcyesl pasnpocTpaHsIBally ce Ie-
PHONMYHH U3MEHEHHUA B €J1EKTPHYHOTO ¥ MATHUTHO [I0JIETa - eIeKTPOMATHHTHH BBJIHM.
C nobpe npemuciIeHH ¥ BHIMATEITHO NPOBEACHY ONMUTH XalHpuX XepIl yoIis Harvie -
HO Jla MOKaXe ChILECTBYBAHETO Ha €/IEKTPOMATHUTHHTE BBJIHHA M a U3MEPH JbJIKH-
HATa Ha BbJHATA UM. Te3H BBJIHY - PaJUOBBJIHMTE, Makap M HEBHIMMHM, ceé OKazaxa
HEIo, 33 KOSTO XopaTa J0Torapa He OsXa NMoJo3upaiu, HO KoeTo Gemnle Ha MBLT Oa
npoMeHM TexHus 6uT. He criell abJiro eNMH NpeanpHeMyus uTanuaHel] - I'yaueamo
MapkoHH - ¢b311aBa IPeNAaBaTENHO M IPHEMAaTeJHO YCTPOHCTBO 32 pagHONpefaBaHe H
TEPBY ycnsiBa [a npeaaje cbobLUeHHe Ha pascroaHue eqHa Muss. Toit maTeHToRan
YCTpOHCTBOTO CH M 32 KPaTKO BpeMe ¢h3aJl PupMa, KOSTO NpefaBaja choBIeHUs Ha
BC€ M0-MajIe¥HH pascTosHus. K’bM HauanoTo Ha HoBus Bek MapkoHM Beue mpenapall
paanoctobmenus ot Espona no AMepuka. Tasu HeBOCTBIIHA 33 HALUMTE CETHBA He-
BHIMMa peaTHOCT cera NPUCHLOTBA B XUBOTA HH TaKa CHITHO, Ye IHEIIHATA HUBWIH3A-
LMA M3IJIEKTA HeMHCMMa Oes Hed.

ChII0 Taka HEBUIMMH M MHOI'O OCOBEHM Ce OKa3aXa KaTONHHMTE JTbYH, KOUTO Ce
MOABABAT KOTaTO Cé MPUJIOXKH BUCOKO HamNpexXeHHe KbM IBaTa eJeKTPOJa, BIIOSHH B
CTBK/EeHa TPb6a, OT KOATO € H3TENVIeH NOUTH M3UMIO BL3AYXbT. Tesn IbuM cTaHaxa
MoJepHaTa o0nacT Ha M3c/eaBaHe 3a GU3ULMTE OT BTOPATA NMOJOBMHA HA MUHAJIHUA
’?CK'VB NpOABLJIKEHHE Ha 2-3 NeceTHIeTHS MHOIO NoApo6HO 6Xa H3ceABaHM TEXHUTE

- CBOHCTBA, Makap 4e caMHTe b4 Osxa HeBUAMMHM. Bsixa IPOMeHSHU KOHCTPYKLMHTE
Ha BaKyYMHHTe TPBOM M B TsX 65Xa BIOABAHH JONBJIHKTENHH eJIEKTPOAH M METAJTHU
qacTi. C 0CTPOYMHH, CTIEUMANIHO KOHCTPYHPaHH TPBOH aHIMYAHMHBT Kpyke yons
Aa NoKaXe, ue KATOAHUTE JIbYH C¢ PasNpOCTPAHABAT IO MpaBa JMHUA, Y6 MOraT a
NpOsIBABAT MEXaHUYHO ACHCTBHE, HANPUMED JIa 3aBBPTAT NI0CTaBEHA B Tpb6a nepka, i
He MOraT Jia ¢& OTKJIOHABAT OT MalHUTHU NojeTa. EnHa HeBUaNMa pealiHocT nelicTBa
Ha Jpyra HeBUIMMA peajiHocT. Makap U HeBUANMH, KaTOLHHTE JIbYM B KPYKCOBUTE
TPBOM NOpaXKAanu HallbJIHO BUAMMH sBieHus. Ha MSACTOTO, KbAETO B 'LHOTO Ha TPb-
6aTa monaga CHOM KATOAHM JIBYM, CTHKIOTO 3aI04BA Ja ¢nyopecipa. IMossssa ce
CBETJIO3E/ICHUKABO MIETHO, KOSTO C& MECTH, KaTo Ce NPUNIOKH MATHHTHO MHoJIe.

Taxa, ¢ HaTpynBaHeTO Ha Bee HOBM hakTH, QUIULKTE 3aNIOYHANH /13 GBMKBAT CbC
CBIIECTBYBAHETO HA peaNiHH, HO HeBUIMMH obekTu. Hella, kouTo MexaHHKaTa M Tep-
MOJMHAaMUKaTa H306I10 He NPeABHXAANM M KOMTO HAMANM MACTO B CTPOMHATA CHCTe-
Ma Ha Te3H KJIOHOBe Ha (usukata. HapexnaTa 6mna, ve TeopusiTa Ha Makcyen ue
6nae B cbeTosHME Na oG_enm—m 1 OBSCHYM HATPYMBAlUUTE Ce HOBM W HOBH NaHHM 3a
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HeBHAMMU 00exTH. 3aTOBa W MHOTO €KCNEPHMEHTATOPH e HACOYMIIM KBbM BCECTPAH-
HOTO MpoBepssaHe HIBOJAHTE OT TeopnsTa Ha Makcyes. Mexny tax 6un u Bunxenm
Koupaa Poontred. Hakosnko Herosu rybaukauuy ca nocBeTeHH Ha NPOBEPKH Ha pas-
JIM4HK ACNEKTH K H3BOAM OT Teopusita Ha Makcyen. Toit Bopu cuuTan, KakTo ¥ MHOrO
APYrH HeMCKY GU3HLM, Ye KaTOAHHTE JIbUH Ca HAKaKBa HOopMa Ha eJIeKTPOMarHuTHHU-
Te BBIHM.

Haif-cTpaHHuTe H Hali-BHEHMATIABALUMTE CE OKa3aXxa HEBUAHMUTE JIbYUH, OTKPHTH OT
Proutren. Ipean Hero, ¢ NOMOINTA Ha THHKA METaJIHH IPO30pYETa, KATONHUTE TbUK
H51Xa M3BEJCHH BbB BLIAYXA Y ce BHAL, Ye Te ¢ NOTJIBILAT KAaMbJIHO KaTo MPeMUHABAT
HAKOJIKO CaHTHMeTpa. PbOHTreH Hamepy, Ye OT KpyKcoBaTa Tpb0a, U To 6e3 HUKaKBH
Npo30pYeTa, M3H3AT HAKAKBW NPOHUKBALLIN HEBUIMMM JIBYH, KOUTO MOraT Jia ce pas-
FIPOCTPAHABAT HA JOCTA I'OJIEMH PA3CTOSHNHA BBB Bb3/lyXa U 11a NPEMHUHABAT NIPe3 XapTus,
KapTOH, ThHKY METAIHY NMIaCTHHKM W 4OBEWKaTa IUTbT. Toli nokasa, ye Te3n JIbUU
ageitcTBaT Ha foTorpad)ckaTa TUaka, ue HOHH3MPAT BB3AYXa, 4¢ HE €& OTKAOHABAT HH-
TO OT e/IEKTPHUECKO, HUTO OT MarHNTHo nosie. Tean nb4d Morat Aa GbIAT HANpaBeHy
pHAMMY Baaronapende Ha (akTa, ue TPUUMKHIBAT cBeTeHe Ha Haxou guyopecuupaluy
MaTtepuann. C noMomTa Ha (ayopecunpalll ekpad PhoHTred ycrist ja BUAM KOCTHTE Ha
pBKaTa cH.

ChuMKaTa Ha pbKaTa Ha r-ka PboHTreH, KosTo Oellle MpUIOKEHA KBM MbpBaTa
nyGnuKaLus, 3a HAKOJKO CeAMMUM OONKOMM CBETA M C& NOABH BB BCHUKU MO-BAKHH
BECTHULM Ha BCHUKM e3uL. Ta3n CHIMKa Npelu3BHKa HEBIXKAAHA CEH3ALHA - HAH-
roaMaTa Hay4Ha CeH3aLMg B MCTOpUsATA Ha yoBeuecTBoTO. Jlopu H30yXBaHeTo Ha 1Lp-
paTa aToMHa BGomBa Haa ANOHCKMA rpaa XupoluuMa He Geile TONKOBA CEH3ALMOHHO,
3310TO XxopaTa olle He pa3bupaxa KAKBO BCBILHOCT € CTaHano.

OTKpUTHETO Ha PHOHTIEH, KaKTO M JaHHHUTE 32 PaJAHOBB/IHMTE H 32 KATOAHUTE JIBYH,
paskpHxa npe GU3MKaTa eMH HOB CBAT HA PEAJIHOCTH, 3@ KOMTO ROTOrasa He ce 1o-
JO3Mpallle M KOUTO He Moxexa Aa 6baaT obxsaHaTH OT HOOpHTe CTapH Teopuu Ha
MEXaHHKATa, YPABHCHHSATA Ha MEXAHUKATa 08Xa B CbCTOSHHE NPEKPAcHO fa obsACH:-
BAT BHAMMYS CBAT Ha ABHXXEHMA M MPEMECTBAHMA M Ja NPEABHAKIAAT aCTPOHOMHUHH
siBlieHns, HO 6sXa ¢bbceM Ge3anoMouiHM 32 OBACHABAHETO HA ABJCHWATZ B CTPaHHHA
CBSAT, KOWTO Ce W3MpaBy Npel HaykaTa. To3M CBAT MaMelle, KaKTO ¢ UyJAHOBATHTE CH
IpOSIBY, TAKA U C NOYTH (BaHTACTUYHUTE CH BBIMOXHH TIPHIIOKEHNH,

3a kpaTko BpeMe clied MyOJiMKallyuTe Ha PhOHTIEH ce moJIyyuu elBa JIM HE B3PHB OT
Bce HOBHM M HOBH “oTkpHTHs”. He MuHaBawe Mecel] Ges pa ce cbhobuiM 32 HAKaksH
HOBH HEBHAMMM, IIPOHMKBALLM JIbYM CHC CTPAHHU CBOHCTBa. M3TouHMUK Ha NbUMTE
6sXa BCAKAKBM MpPEAMETH, a He CeLMaIHo KOHCTPYHPAHH anapaTh KaTo KPyKCOBHUTE
Tpb6u. IToBHILY ce HHTEPECHT KbM Pa3HU CIIMPHTHYECKH “SABJICHMS ", TTOSBHXA c& MHO~
ro XUTpeL, KOWTO eKCIUIOATHPAXa HEREXECTBOTO Ha XopaTa. Kpadr Ha MMHanus BeK
B TORA OTHOIIEHHE MHOTIO NIPHJIHYA Ha XKPasf Ha HaliMd BeK, KOraTO MacoBO CE pasi-
pOCTPaHsIBAT M3MMC/MLIM H HCOMBAIMUM ¥ MHOTO XOpa BSIPBAT HAa Pa3HH rajlaTeil,
ASUMTENH, MPMITLAIY OT KOOMOGA, NIPeAckasaHus Ha acTpono3u. Torapa e Buno cbs-
cem OCHKHOBEHG HOUWO 4a ce ¢hoBluasa IO BECTHHIIMTE 22 BPBIKH € YMpeNn Xopa,
KAKTO cera ¢ OBDUKHOBEHO Ja Ce xa3Ba, Ye eJlK Ko CH ¢ oBeH, a Apyr - puba. Ilo nogo-
OMe Ha AbuMTe Ha ProsrTren, HoBUTE ALau GiBaxa 03HaYaBaHU C NOYTH BCUUKM OyKBM
Ha a3BykaTa, HO TOBA He NOMAralle Jla C¢ J0KA3BAT HaydHo. MHOro ckopo ce BlKAalile,
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Ye Te ca eJHa M3MMCJIMLA Ha aMOHIIMO3HM X0pa HJIM IPOCTO Ha MOILIEHULH,

PpOHIeH 0Ka3a MO HEOCIIOpHM HAYMH, Y€ M3TOUHMKLT Ha X-JIBUUTE € CBETIOTO
¢uyopecuupamio neTHo B kpykcoBata Tpbba. ToBa nmoATHKBa rojieMus YpeHCKH Ma-
TeMaTHK M (usuk Anpu IToaHkape Ja mpeanonoxy, e BCHUKH Guiyopecuupaly se-
mecTBa U3IpyYBaT X-1p4u. C MpoBepABaHETO Ha Ta3H XMIIOTe3a, Mokpalt apyrure
u3c/IeoBaTeH, ¢ 3ae)l ¥ AHToad AHpH Bekepen. 3a pasyiuka oT Apyrute excnepu-
MeHTaTOpH bekepe ¥Mall NpeAUMCTBOTO, Ye JBaMa HEroBH IpeliUH ca ce 3aHKMAaBa-
mu ¢ pyopecuentms. Tosa ca ussecTHUTe Qpencku dusuum AnToan Cesap Bekepey,
HEeroBHAT Asno, u Anekcanabp ExmMona Bekepen, 6ama my. Y gpamMaTta MMaT MHOro
ny6iukaumy B 061acTTa Ha (UIyOpeCLEHIMATA | [I0-CIIELUATHO - Ha (JIyopecLeHLH-
ATa HA YPaHOBUTe MUHEpanH. Paboratd ¢ ypaHoBH MuHepa/iH e Guna HeLlo KaTo ce-
MeiHO Xo6u. Y TpuTe moxoneHHs QUMUK NMO3HABANM JO Hal-Malk NOApoBHOCTH
cBoifcTBaTa Ha ypaHoBHTe pynu. ChBceM ecTecTBeHo 6uno Anpu Bekepen na excrie-
PUMEHTHDPa U ¢ ypaHOBH MHHEpany, Nokpail apyrure quiyopecuupaiuM semjectsa. [Mo
OHOBA BpEMe YpaHOBUTE ChEIUHEHHA ca GHIIM H3MO0I3BaHH 32 6O U 32 OLBETABAHE Ha
CTBKJIA B XKBJITO-3eJ1eH (Iyopecuupan LBsT. :

Bepnara cien xaTo Haywun 3a oTKpUTHETO Ha POHTIeH H 32 NPeAIIoIOKEHHETO Ha
[oankape, Bekepen ce 3axBaHan Ja excrepHMeHTHpa. 3a pasjiKKa oT cliydas ¢
PoonTren, 3a xofiTo HUe He 3HaeM KaKBO TOYHO € THPCHIL, npu bekepen paGotarta ¢
sicHa. Toif e ueckan fa yeranosu nanu GuryopecLeHIATa ¢e ChIPOBOXIA C HITBUBAHE
Ha HAKaKBH HEBHIUMH NPOHUKBAIIY J'bYH, NOAOOHU MM UAEHTHYHM ¢ X-1bunuTte. He
e 6ula HyXHa HAKaKBa ClellHaJlHa aNlapaTypa. Bepxy 1o6pe 3aBuTa ¢ ThMHa XapTus
hoTorpadexa maka ce mocrass kbede uIyopecLMpallo BemecTso. To ce ocBeTsBa
Ha CIIBHLC, 33 12 32II04HE 1a CBETH U Cllell U3BECTHO BpeMe IlakaTa ce MPOsBABA, 32
Aa ce BUAM JaM ca OWIM M3)TbYeHH HAKAKBM JIbYM, MoNobHu Ha X-Tbuute. Takupa
OIATH © MOr'bJl A2 HanpaBH BoekH Jroburen-dororpag, kolito paznonaran ¢ gortor-
packa naboparopus. :

OlLe ¢ MBPBUTE ONUTH B HaY9a10TO Ha 1896 T. Bexepen ycraHoBsBa, 4e napueHuaTa
YPaHOBa pyZia, NOCTaBEeHH BBPXY (ororpadekara mnaka u o6rbUEHM Ha CITbHUE, U3-
TyckaT HAKaKBO IPOHUKBALIO Npe3 XapTHATa TbyeHue. Ha hoTorpadekata mnaka, creg
NPOSBABAHETO | ce BIKAAT SCHO OYEpPTaHU THMHM NeTHa. Huxoe Ipyro ¢nyopecuu-
PAILO BEMECTBO HIMANO NOJO6HO cBOHCTBO. CaMO YpaHOBHTE MHHEpAJIH. Bekepen
BellHara pasbpa, 4e He H306IwI0 QUyopeceHIMATA, a HAKAKBO HEIIO3HATO CBOHCTBO

‘Ha YpaHOBHUTE ChEAMHEHHUs e NPHYMHATA 32 HAMEDEHHS OT Hero edekT. Bes na ry6u

BpeMe, e/1Ba JI¥ He HalpaBo oT JlabopaTopusTa, Toi Mo6HP3aN Aa oTHIE B AKAeMHUSTa
Ha HayKUTe, Ha KOATO e GUIT UiieH, U []a OK/aiBa 32 HAMEPEHOTO OT Her'o HOBO SBJIEHME.
Tosa 6uso npes despyapu 1896 r. ChllieBpEMEeHHO TOif NIPOIBJIKILT OMUTHTE CH, 32 2
YCTaHOBH HAKaKBa 3aKOHOMEPHOCT B siBJleHHeTo. Ha b4 Ha M3IbuBaHHTE HEBUIUMU
JTbUH TOM MOCTABSL HAKAKLB METAJIeH TPEAMET - MOHETa, KDBCTYE, KIIOU U BBLPXY
ororpadekara miaka ce mospsBana caHKATA Ha npexmera.

Hanu Bege ce e chanana nerenna wn Bekepes, cieapaiiki JOrMIHO OMUTHTE cH, e
AOLIBJI J2 NDABUIHAA U H3HEHA/BAIL M3BOJ, He MOXe Ja ce Kaxe. JlereHfaTa riacy,
Y€ eUH JIeH BpeMeTo 6110 MpauHo (KaKBOTO OBHKHOBEHO ¢ npes geBpyapu - MapT B
Hapyux) cnbHIeTO ce ckpumo 3ag obaauute u Bekepern, kaTo He Morbt aa o61b4H
YPaHOBHTE ChEAHHEHHA CBC CIBHYEBA CBETIIMHA, IPOCTO NPUGPAIT B 4eKMEIKETO I'0-
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TopaTa (POTOIUIAKa 3ae[HO C ypaHoBaTa pyaa. Ha Apyris Min Ha ome no-cienamius
ReH To# BCe NMak NpPOSBWN IUTaKaTa M ¢ M3HEHaja KOHCTATHpAN, 4e Mopu U Ges dury-
OpecLeHIMA BhPXY MUIaKaTa ca ce oTrnedaTaay ofpasute Ha ypaHOBUTE KpUCTATYeTa.
Tosa e jierennata. CiyqaHOCT M ... TojisMo oTKpuTHe! AKo, 0baye, YOBeK CH NIOMHC-
JI1 MaJIko, Lie CTHUIHe A0 W3BOJa, ue He ¢ 6110 HeoGXOqUMO BpeMeTO Ja € JIOLIO U
ciyqaiino Bexepen na npuepe B qekMenxeTo HeocBeTeHaTa IUIaka, 3a Aa HANPABH
BEJIMKOTO CH OTKpHUTHe. ToH € GMIT H3BeCTeH ¥ MHOTO OTMTEH U3CIEN0BATEN, C MHOTO
ny6aukanuy B o61acTTa Ha onTHKaTa M ¢uyopecuenmaTa. He e BB3MOXHO fa He e
M3CJIeIBAJl KaK 32BUCU IOYEPHABAHETO Ha [TAKATa OT BPEMETO Ha OCBETABaHE Ha KpHC-
Taj4eTaTa ypaHoBa pyna. Haii-enemenrtapen sbnpoc: pacTe M MHTEH3UTETHT Ha He-
BHIMMOTO JIBYCHUE C HAPACTBAHETO Ha CBETEHETO Ha YpaHOBHTE KPHCTAlyeTa Ioj
JeWCTBHETO Ha CclibHYeBaTa cBeTiNHHa. He'e BpamMoxHo Bekepen ja He cu e 3anasan
noo6HH BBLIPOCH H Jia He € eKCIIEPHMEHTHpAJ, 32 1a HAMEPH OTr0BOpa. A OTTOBOPBT,
KOMTO AMPEKTHO CJlefiBa OT TakHBa EKCIIEDHMEHTH €, Ue HSMA HMKaKBa BPbh3Ka MEXIY
MHTEH3UTeTa Ha (UIyopecLieHIMATa Wi BPEMETO Ha OCBETABAHE Ha KPUCTAIYETATa U
rioyepHsaBaHeTo Ha (oTorpadckara rraka. [IpocTo, KONKOTO U HEBEPOSTHO Aa M3Tr-
JIeXa TOBa, ypaHOBaTa py/la U3IyCcKka HEMpPeKbCHATO HAKAKBH MPOHMKBAILH JIBUM, CIIO-
cobHu fa modepHAT PororpadckaTa ILTaKa, ¥ TOBA J'bYEHHE HE € CBBLP3AHO C HUILO

" APYTo OCBEH ChC C'hCTABA Ha pynara. HoqepHﬂBaHe'ro Ha d)o’forpad)clca'ra InaKa 3aBH-

CH CaMO OT BPMETO, 3a KOETO BBPXy Hes ca OWIM HapyeHLlaTa ypaHOBa pyAa, H OT
HuIo apyro. CieloBaTeHO, OT YPAHOBATA Pyla CHOHTAHHO, 6€3 HHMKAKBO BBLHILHO
BB3leHCTBHE, 663 HaMecaTa Ha Y0BEKa, Ce U3JIbYUBa HeNPeKbCHATO HIKAKBO HEBHIMMO
W NpOoHUWKBamo JrbueHue. [lopasurento! :

ProHTreHOBHTE JIBUM CE [I0JIy4aBaT KaToO C& BHECe HAKAKBA eHEPrdd B KPYKCOBATA
TpbOa. [Ipunara ce BUCOKO HanpexeHUe, ABABAT ce KATOLHH JIbYH, KOHTO KAKTO 3HaeM
Jlaxe MOraT Ja 3aBbPTAT HAKaKBa nepka. T.e., 32 1a ce MOJYYAT PhOHTIEHOBHUTE JIBUH,
C& M3PasxolBa HAKaKBa eHeprud. BcHuKko € B ChINacHe ¢hC 32KOHA 32 3ara3paHe Ha
eHeprusita - ejHa (GopMa Ha eHeprus ce NpeBphIa B Apyra. B cnyuas ¢ SpYHTe Ha
Bekepen He ce Blara HMKakpa eHeprHsa. YpaHOBHTE KpHCTAJI4eTa HUTO ce HArpABaT,
HUTO CE& OCBETHABAT, HUTO BBpPXY THX ¢ MpHara HIxakBo MeXaHM4YHO Bb3leiicTaue. U
BBIIPEKH TOBa, BBIPEKH 34paBUS CMUICHJI, Te3H KpUCTaI4eTa, el Taka 6e3 HuLO, H3-
J'bYBAT eHeprus noJ Gopmarta Ha JbUeHHe, KOETO MoXe Aa nouepHs dororpadcekara
nnaka. Y ToBa U3anbuBaHe € paBHOMEPHO BBB BPEMETO U MOXe O NpoLb/iXKaBa XKid-
AW MY MMJIMOHM rofuHM. MMa Haj KakBso Aa ce 3aMHC/IH YoBek. HAKONKO ceaMuuu
clieq ITbpBMA oM Aokiak bekepes 0THOBO ce M3NpaBs Npell Kojierute cH oT dpexckara
Axanemusa Ha Haykure. Tosu et Tolf JlokIaBa eHO YTOUHEHHE Ha I'bPBHUS cH A0KAA),.
YpaHoBaTa pyna, a He QayopecUeHIHITa ¢ BUHOBHA 33 M3JIBYBAHETO Ha HEBUAUMUTE
JIBYH H TOBA M3JTbYBaHE HE 3aBHCH OT HAMECATa Ha YOBEKa,

B “Tonamarta ®peHcka Exuuxtonenus”, kodaro e uanusana Mexay 1885 u 1901 r.
¢burypupa uMeTo Ha AHpu Bekepes kaTo ronsm QpeHcKH yueH, KakTo M HMeHaTa Ha
HeroBus Gamla u Asgo. Pasbupa ce, HAMa U JyMa 3a HAKaKBH HeBUIMMM Nb4u. KM
1896 r., xorato npaBd OTKPHUTHETO Ha CBOS XWUBOT, bekepen Beye € OM yBaXkaBaH
npotecop B napuxkata [Tonurexuuxa u B Myses 3a Hayka. Tolf e 6unt crieBpeMeHHo
ryaBeH HHXeHep Ha OpaHuya no meTHIIaTa ¥ MocToBeTe. Harpaxaasan 6un ¢ MHOTO
MeJaJIH ¥ Harpaly 3a CBOHTE NMPUHOCH KM (pEHCKaTa HayKa H HHXeHepHo Aeno. U
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BBIIPEKH BCHYKO HEFOBOTO OTKPHTHE HE HAMPABMIIO HAKAKBO BrieyaTyienne. Cpel MHo-
roTo “OTKPHUTHS” HA HEBHJMMM JIbUH, KOUTO MOC/ISABANIM YO IMKaMUTE Ha PLOHTreH,
TOBa, K0oeTo HaMepun Bekepen, npocTo He e 3abend3ano.

B 1896 r. bekepen myGmukysa 7 cTaTHHM 32 CBOMTE H3cienBanus. B 1897 r. - gpe
ctatud ¥ B 1898 r. - HUTO enHa. Makap 4Ye HiAMaJlo HUKAKBH OT3MBM 3a paboOTHTE Ha
Bexepen, kbM 1896-97 r. oT HeroBHTe PE3YNTATH Ca Cé 3aHHTEDPECYBANM CHIIPY3HTe
IMuep u Mapusa Cxinogopcka-KropH. Te 3anouHajiy fa ce 3aHMMABaT © U3CJIeIBaHe Ha
TaHCTBEHOTO sBJIEHUE HE3ABHCHMO OT Bekepest M HallbJIHO caMocTosTeHO. ChIIpy3uTe
Kiopu He ce nomssanu or nobpe o63apenenute nabopaTopun Ha IMonuTexnuxara,
KbaeTo e 6un npodecop bekepen, a ca NpPoBeXAANU ONUTHTE CH B SMH M30CTABEH
cknal. TaM Te caMopbuHO M Ge3 HMKaKBa NMOMOML OT J1a6OPaHTH NMpepaBoTHIH rojIs-
MO KOJIHHECTBO YPaHOBA PyJa, 32 la oNpele/iAT TasH HeffHa KOMIIOHEHTa, KOSITO CIo-
PEA TsX, MMajla MHOTO HO-TOJIAMO JibdeHue. OTiiMMHATa noAroToBKa Ha Mapusa Kiopu
no GU3KHKa ¥ XMMUS, KaKTO . €KCIEPUMEHTAITHOTO MalCTOPCTBO Ha Iuep Kiopu um
TIO3BOJIMIIH, CJIE]] TEXBK TPYA, Ja OTASIAT ABa HOBH, HEMO3ZHATH JOTOraBa XMMHYECKH
€JIEMEHTH - MOJIOHHH (B YecT Ha poauHaTa Ha Mapus CriofoBeka) u paauii. iMenno
Te BbBE/M 32 NbPBU IIbT TEPMHUHA “paJuoakTHBHOCT”. Te He MaTeHTOBaaH OTKPHUTH-
©TO CH ¥ NO-XbCHO NOJapsBaNIH U3BECTHH KOJTMUECTBA Pajuil Ha pasIHuHKU nabopaTo-
puH no cBeTa. Moxe Na ce kaxe, e 6e3 TesM HOAapbUM €ABA JIM LISXME Ja 3HaeM
TOJIKOBZ 33 CTpOeXa Ha aToMa, KONKOTO 3HaeM cera. IIpes 1903 r. Aupu Bekepen,
3ae/iHO cbe crpy3uTe Kiopu nosyuasat chemectHo HobesloBa Harpana 3a dusuka. B
1911 r., cnen eMbpTTa Ha obnpyra cu [uep, Mapus Kiopu e HarpajJieHa OTHOBO C
Ho6enosa narpana, Tosu meT o xumms, 33 M3OIMPAHETO Ha MeTajleH panuii.

OTKpHBAHETO Ha PaAHOAKTHBHOCTTA € HAll-BaXHOTO HAYIHO OTKPHTHE Ha MUHAIHS
Bek. bes anbuBanuATa Ha ypaHa, NONIOHUS M TOPHS HAMAILE 2 3HAEM 32 CBIIECTBYBA~
HETO Ha ATOMHM A1pa, 3a AAPEHaTa eHeprus, 3a APEeHUTe NpeBpbilaHus. Hamaie na
uMa 1 aToMHu 6ombu. Ho, 3aegHo ¢ ToBa, HaAMamte fa ce ch3nase KBAHTOBATA TEopHA U
WAXME 112 XUBEeM 0e3 NMosyNpOBOAHMIINTE W JlasepuTe, 663 KOMYHMKALMHOHHUTE
CPelCTBa, Ha KOMTO CMe€ CBUACTENIM cera, e3 CbBPEMEHHHTE TeJIeBU3OPH, BULEO-
KaceTO(OHH, BUIEOKAMEDH M OLLIE MHOTO HElla, KOMTO YJeCHABAT XKHBOTA HH. C OTKpH-
- BaHETO Ha PaJIMOAKTHBHOCTTA CH OTHAE GaBHMAT, CIIOKOEH HAUHH Ha XMBOT M YOBeUec-
TBOTO HaBJIe3¢ B [I0YTH €KCILUIO3HBHUTE, 65P3N POMEHH B TEXHOJIOMSTA H 061LecTBOTO.

AnToan Aupu Bekepen He € U nogosnpan kaksu OI'DOMHM NTOCNENCTBUSA 3a LAIOTO
OBEUECTRO Ll HMAT BUASHUTE OT HEr0 ThMHH METHA BbPXY GoTorpadekaTa ninaka.
Toit ¢ pomen npez 1852 r.u e ympsan npes 1908 r., Touno neceT roguHu npexu Aa
3aBBLPUIM K'bPBaBaTa Kacalgula, H3BECTHA nMoJ MMeTo IIbpBa cBeTOBHAa BoiiHa.
OTKpHUTHETO Ha cBOS XMBOT TOI € HanpaBWJI, KoraTo ¢ 6Mi1 44 roauileH u e uman
COJIMAHO MaTepHanHo u obuiecTseHo nonoxenue. He cTpemex kM HOBU Harpajxu
WM KbM KapHepUCTHYHO M3KauBaHe M0 ifepapXuuHaTa cTHIGHLA & GUJI ABHUraTeNsaT
Ha HeroBaTa ynopHTd pa6ota. Camo HeyracMMaTa Xax[a fa y3Hae nopeue 3a CBETa,
KoliTo Hu o6KkphkaBa, r0 € Kapana Ja CKCIEPHMEHTHPA ¢ Tak¥Ba OOMKHOBEHM Hella
kato doTorpadicka nidKka M HAKakBM KambueTa. M Tasu ropeila xaxna 3a 3HaHU,
TOBa HEYracuMmo NloGonHTeEBo, NO-CitgHO OT cTpeMexa 3a Mapy Y cllaBa, IBUXH Y0-
BEYECTBOTO HANPeN, TNIACK4 NPOrpeca BLIPEKH HalyAHHYRBUTE NeiCTBMA Ha ITONUTH-

IUTE ¥ napTHitHuTe Waprarany, B°
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HAVUYHA PAEOTA
IIPE3 60-TE I'OJINMHU

Auppeid Caxapos

Topunure 1963-1967 6s1xa 32 MeH IIOAOTBOPHM B HAYHHO OTHOMIeHME. EHa oT mpu-
unHUTe Gellle HaMaJIIBAHETO Ha MHTEH3MBHOCTTA Ha paboTaTa 10 CIelUAIHATA TeMATHKA,
KOSITO 3all04HA [0-MAaJIKo Jia 3aHUMaBa MUCIUTe MU. B kbuiy, T.6. Ha BUIaTa, KbIETO B
TO-TOJIIMATA YaCT OT MOJIMHATA XUBEeX caM, U B Mocksa, 1o BpeMe Ha KOMaHAUpPOBKH,
KaKTo ¥ 110 BpeMe Ha oTnyck B KpuM, a3 Muciiex cera riasHo 3a “rojismara Hayka”. Ho
Hali-rJ1aBHOTO, NpocTo Gellle MO0 BPEMETO U 3a MeH camus (Gama MM kaspallie, de.
nepuo LT cief 40 FOJUHH YeCTO ce OKa3Ba Hali-TLIOAOTBOPHHUAT) U 32 TOBA, KoeTo Hellle
110 CHJTUTE U CHOTBETCTBAILE Ha MOS HAYYEH CTWJ, CIIOCOBHOCTH U 3HAHMA.

KakTo Beue nucax, MHOro rojisMa poJisi B MOsSTa HayuHa cb/6a IIpe3 TO3H MepHOS,
usurpa obitybanero My ¢ 5. B. Bengopuy. B navamoro Ha 60-Te roguHu 3engosHu
3aIl0YHa Jia paboTH Mo npobieMHTe Ha KOCMOJIOTHATA H aCTPOQHIMKATA U .OT TO3H
MOMEHT T€ CTaHAXA 3a Hero riasHH. [Ipes cb10TO BpeMe U a3 3all0YHaXx Ja MHCJA 33
“rojiAMaTa KOCMOJIOTHS ™.

MosTa mepBa kocMosIornyHa paboTa Gewe chanaena npes 1963-1964 rr. HeitnoTo

HaspaHue e: “Hauanen cTaguii Ha pasmupsBaHe Ha BeeneHaTa U Bh3HMKBAHE HA Heell-
HOpPOIHOCTTA B pasnpelesieHUeTO Ha BeIlecTBOTO” .

Ilpenu na rosops 3a TasM W CJIeABAIIMTE MOM paboTH, a3 ¢bM [UIbKeH Ja PassicHs
HAKOW OT H3IMOJISBAHUTE B TAX NpelcTaBu M uled. [Hec e obmonpueTa KOCMOJIOIH-

HeCKaTa TEOpHUs Ha paslluMpsBallaTa ce Bcenena. Tasu TEeopHs ¢e OCHOBaBa Ha HaMe- -

peHoTo oT Anekcanrbp OpuAMaH HeCTALHOHADHO (3aBHCEIIO OT BPEMETO) pellieHUE
Ha ypaBHEHHETO OT 00IIATA TEOPHS Ha OTHOCHTEIIHOCTTA H Ha OTKPHUTHTE OT XbObJi 1
XI0CTMaHCOH ABJICHHS Ha pa3bArBallUTe Ce rajakTHKH. ‘ :
KakTo e H3BeCTHO, 3BE3IHTE B IPOCTPAHCTBOTO He ca paslpeie/ileHd PaBHOMEDHO,
a obpasysaT CTpYNBaHHMS, HapEUEHH rajlakTHKU. BbB BCAKO TaKoBa CTPYNBaHe BIM3AT
IEeCeTKH, Jlaxe CTOTHLKM MUNapaH 3Be3 . CTpyrBaHMATA-TAIaKTHKK Ca OTHEJIEHH efl-
Ha OT Apyra Ha I'MraHTCKH pa3cTOAHUS, U3MEPUMM C MUJIMOHM CBETJIMHHH TOIMHH.
Beuiky 3Be3ny, KOUTO BiKIaMe Ha HeGeTo, IPpHHAJUIeXkAT Ha eHa OT T3 [aJlakTHKH -
"HamaTa”. JIpyruTe rajakTHky ce BIKIAT Ha HeOeTo BBbB BMI HAa MaJIKd MbIIIMBU
NeTHHIA, KAKTO I'M HapHvaxa M No-paHo MbriaBHHM. Hali-6nuskata o Hac rojstva
rajlakTyka € 3HaMeHHTaTa MbIJIABMHA AHAPOMeEIa M MMa eAHa “cbBceM Onuaka” mas-

o Andpeid Jmumpuesuy Caxapos, axademur. Ilo cayuail 75 200unu om ne2080mo posicdenue
nYOAUKYBAME ¢ HAKOU CHIPAWEHUA dacm om . 18 Ha Hezoeume “Bocnomunanua”, H30-so
umenu Yexoaa, Hio-Hopk, 1990 2.

T
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K2 rajakTHKa-cIrbTHUK (MaregaHoBHAT 06Jak), 40 KOSATO pascTOSHUETO e camo 150
XHIAAH CBETAMHAM rofusy. Xb6b1 ¥ XrocTMaHCOH OTKPHXa, Y€ BCHUKU raJIakTHKY ce
OTHAJIe4aBaT OT HalllaTa CbC CKOPOCT, KOATO € MPOITOPLIHOHAJTHA Ha PasCTOSHHETO J[O THX.

Beenenara, T.6. BCHUKO, KOETO CBILECTBYBA, HAMa I'PaHHIM M HSIMA HWIIO H3BBH
Hes. 3aToBa e TPYAHO Ja CH MpeIcTaBHM KaKBO 3HaUH “pa3iMpsBaHe Ha BcelteHata”.
Mosxe 6u nie 6b4e MONe3Ha ClegHATA aHaJIorus, 3aUMCTBaHa ¢ MUHHMAJIHU H3MeHe-
HHS OT NpekpacHaTa kHura Ha Musuep, TopH u Yunep “I'paputanma”

Jla cu TpesicTaBUM ABYMEPHH CHILECTBA, XUBECIM Ha IOBBPXHOCTTA Ha Bh3JyIUeH
6aJIOH, KOHTO He IIOO3HPAT, 4€ CHLIECTBYBA HEIIO APYTO OCBEH Ta3H MOBBHPXHOCT.
Tosa e TaxnaTa Beenena. [Tomynapusatopure oT XIX Bek usmonsBaxa obpasa Ha jBy-
MEPHHTE ChIIeCTBA BEPXY KPUBH MOBBPXHOCTH, 32 Ja OOSCHAT MOHATHI OT HEeBKJIU-
HoBaTa reoMeTpHs. YepHHUILEBCKH Ce HaJICMHBalle Hall TAX - i HanpasHo! Bupxy mno-
BBPXHOCTTa Ha 6ajioHa ca 3aJIeTeH) MUTKH OT TeCTO, ChOTBETCTBALIM HA MaJIaKTHKUTE
B Hawata Beestena. Hexka cera B 6ay1oHa ce Bayxa Bb3nyx 1 6ajionsT ce Hanye. [TuTkuTe
BBPXY IIOBBPXHOCTTA Ha GalloHa e ce OTAaJIedaT eHa OT Apyra. [{ByMepHUAT XHUTe,
I'BJI3ALL BBDXY €0HA OT MUTKUTE, HMa MPaBo Ja Kaxe, 9¢ BCHYKHM OCTAHAJIH ITHTKH-
rajJIakTHKH C€ pasjianedaBaT oT HeroBata pofHa MATKa. [IpH ToBa, KOJKOTO mo-aajeyq
¢ eliHa ITMTKa, ¢ TOJIKOBa IO-T'oJsIMa CKOPOCT Hie ce OTHajieuaBa Ta. ToBa e HMeHHO
KapTHHATa, KOATO Hab/104aBaT aCTPOHOMHTE ¢ HCTHHCKHTE TPMMEPHM TaJJaKTUKU B
HAIIUAT TPUMEpeH cBaT!

Bob3HukBaHeTO Ha IMpejCTaBATA 32 HecTalUOHepHaTa BcelleHa, reoMeTpHYHUTE
CBOHCTBa Ha KOATO 3aBMCAT OT BPEMETO, NPEACTABIIABA €NHO OT Haii-NpaHIHO3HUTE
U3MEHEHHA B HayJHHUsl MUHpOIJIe], CTAHAM Npe3 HalleTo cTojeTe. Haykara Ha usmu-
HalMTe BEKOBe, NPO3psila HIMEHYHBOCTTA Ha )KUBOTA Ha 36MHATA IIOBBPXHOCT H Aaxke
Ha caMaTa CiTbHYeBa CHCTeMa, HESIBHO € NpeJiIoiarana, e BeesieHaTa KaTo LSO MIpH-
TeXaBa HAKaKBa I10-BUCOKA CTENEH Ha MOCTOSHCTBO. Ja ce OTKaXe 4OBEK OT TO3HM
MOCTY/AT He Gellle MHOIO JIECHO.

Cr3nan TeopHaTa Ha OTHOCHTENHOCTTA, AﬁHmaﬁH Ce OITMTBAIlIE a IIPUIOXKH CBO-
UTe ypaBHeHWsd 3a cBeTa kato Lsuo. Ilpu ToBa Toii ynopuTo Thpcelle cTalMOHEpHH,
HEeH3MEHSUIH Ce BBB BPEMETO pellieHnst. 3a LeTa ToH Jaxe MoAH(HLMpPa CBOMTE IbP-

-BOHAYa/IHM YpaBHeHMs, NPUNMCBAHKK HAa BaKyyMa CBOMCTBOTO “caMOOT6IIbcKBaHe”

T.Hap. KOCMOJIOTMYHA KOHCTaHTa Ha Amﬂuam{ 3a Hes a3 oIl ILe paskaxa. Ho 1 ToBa
H3o6peTeHUe He cracspallle OT rOJIeMUTe TCOpGTH‘-IHH TPYNHOCTH, H3TJIEXAlIH
HenpeonoJIHMHU,

Ilpoct u renuanen usxon 6e Hamepen ot ®puaMan npes 1922-1924 rr. Toit [pbB
pasriena HeCTaImOHcpHH PeILeHUA, B YaCTHOCT, pa3luupsiBaiia ce BeeseHa, oTkpu-

- BaHKH Mo Tax'bB HAYHH “Ha BbpXa Ha nepO'ro HaH'I‘paH)lHOBHOTO H3BECTHO Ha XopaTa

Asnenue. ITspBoHavanto Alimaitn cuurame pa6orara Ha ®pHaMaH 3a morpemwHa.
Enga ciex nsixonxo Mecena pasbpa, 4e cam rpenid M Imy6iiukyBa 3a TOBa CIIEMANHA

Genexka - Olue eHO CBHIETEJICTBO 332 YOBEUIKATA HeOOUKHOBEHOCT H HayyHa 4YecT-
HOCT Ha Ire¢HHS.
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®punman npouete Genexkata Ha AHHINAHH HAKONKO Mecela Npeid cMbPTTa CH,
HO 3a ChXaJIeHHE He [OXMBA KO HAOMONABaHeTO Ha “pa3barBaHeTo” Ha raJlakKTHKHTE.
Toi ymps npes 1925 r. Ha 37-roauiiHa b3pact oT kopemed TH(. [To Bpeme Ha ITeppaTa
cBeToBHa BoHHa @puiiMaH e 6un Nerel-u3NMMTATEN, KaBallep Ha eoprieBCKus KpbeT,
HATpAJIEH ChC 3NIATHO opbxue. Bennax I1. JI. Kamuua me ypepsrame, ue Gpuaman e
HE3aKOHOPOJEH CHMH Ha €[IHH OT BeJIMKHTE KBsze. BapHo nu e ToBa - He 3Had.

Hapen ¢ paborute Ha Anexcannbp Opuiamas BbB GopMUpaHeTo Ha IpeacTaBaTa
3a-pasiuipsiBamarta ce BeeneHa, 3a u3sicHABaHe Ha Hel{HaTa KOCMOJIOTHYHa, acTpodu-
3uuHa ¥ obmoduiiocodhcka pond ronama pojida usurpaxa u pabotute Ha [xopax
JIrometp. ITepBaTa Heropa paboTa ce oTHacs KbM 1927 . M e cBBp3aHa ¢ Habyoga-
TeJIHUTE HaHHU Ha X1OBA 0 XI0CTMaHCOH.

ITpoabixkaBallki MHCJIEHO Tpolieca Ha pasluUpsABaHe Ha BoeeHaTa Hasaj BbB
BpeMeTo, HMe HeH30EXKHO NOCTHraMe 4O Ha9aHOTO ChCTOSHHE ¢ MHOI'O rojiiMa
IUTBTHOCT, TIPH KOATO QU3HYHKTE YCJIOBKsA Ce OTJMYABAT KapMHAJIHO OT Te3H, KOUTO
Hab/tofaBaMe JHEC BbB BCEKHAHEBHHS XUBOT H KOMTO MOXEM Ja Bb3IpousBexIaMe
B HaIlIMTe JabopaTOPUH, UITH MPEATIONaraMe, Ue ChILleCTBYBAT B HEAPATA Ha 3BE3AUTE.

Konxo Bpeme ¢ u3MHHaNOo oT To3u MomenT. Hall-BepodaTHaTa ollenka e oT 13 5o 20
Muigapfia roauHu. Tasu croiiHocT Gellle yTOYHABAHA HEEIHOKPATHO Cjiell MbPBUTE
naHHu Ha Xb6B1 1 XI0CTMAHCOH, HO M JHEC, 110 PeJl NPHYMHH, € U3BECTHA C Herosama
toyHocT. Ho xayecTBeHO pasludpeHueTo Ha BceneHaTa MoXe Aa ce cHMTa 32
ycTanoBeHo. Toau ¢akT e oT orpoMHo NpUHUMIHO 3HaveHUe! Habmogasanara kapTu-
Ha Ha CBETa CE XapakTepu3Hpa ¢ ABe ocoGEHOCTH - KpaliHaTa HEeJHOPOJHOCT Ha pas-
npefeieHe Ha BELleCTBOTO B OTHOCHTENIHO MaJIKM Mallabu ¢be ClIOXHa ilepapxuyHa
CTPYKTYpa, B KOATO ca IUTAHETHTE, 3BE3ANTE, TaJIaKTUKHTE, CTPYIIBAHUATA OT raJlakTH-
KM M IPaKTHYECKH €AHOPOJHOTO pasrpe/ie/ieHle Ha BEUeCTBOTO B Mallabu, npesss-
XOXJAILYM pasMepuTe Ha TaJJaKTHYHHTE CTPYNMBaHUA. B nocjiefHo BpeMe ce MosgBHXa
TEOpHH, criopell KouTo Bcenenarta B ollie Mo-rojieMy Mamlaby OT HOCTBHMHUTE 32
HabniofieHre, e pa3buTa Ha 06J1aCTH CbC CHILECTBEHO Pa3jIMYHM cBolicTBa. “I"onamara
KOCMOJIOTHS” CH MOCTaBs 3aJadaTa Aa OBsICHM Tesu ocobGeHoCTH, na obACHM 3allo
ranakTHKUTE, 3Be3UTE U IUIAHETUTE Ca UMEHHO TakHBa, KaKBHTO I' HabjiofaBaMme, a
He IPYrH, Kak KOHKPETHO ca ce obpasypanu Te. [Ipes mociefHUTe AeCeTHIETHS B
“rojiiMaTa KOCMOJIOIMs” BCe MO-aKTUBHO CE U3MO/I3BAT MOCTHIKEHUATa Ha TeopHATa
Ha eJIeMEHTAPHUTE YaCTHLM ¥ I'PAHIMO3HMTE KOCMONIOTHYHH NPOUECH.

HauanHugT cTaiuil Ha pasmmpeHue Ha BeeneHata Moxe Ja HH Jaje CBENCHHA 32
(H3MKaTA HA eJeMEHTAPHUTE YacTHLM, KAKBHTO 3acera He ce MOJy4aBaT Mo APYrd
Ha4MHU, a KOCMOJIOIHATA Ja € M3MUTATENeH NOJIMIOH 3a HOBHUTE TEODHH Ha eJeMeH-
TAPHHUTE YaCTHULH.

ITo eauH OT Tesu BLIPOCH - 32 GapHOHHATA acMMeTpus Ha Beenenarta v HecTabu-
HocTTa Ha 6apuoHa - HCKaM Ja pa3kaxa no-noxpobHo. .

XuroTesaTta, KOsSTO M3MIEKalle Hali-npaBaononobua npeau 220 roanHy, Jiexd B
OCHOBATA Ha MOIyJIApHAaTa BCpel QU3HLMTE KOCMOJIorrYecka npefcrasa. [iHec T4 ce
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CBEXXAa Mo TBBPIEHMETO, Ue HayaJIHOTO ¢'bCTOsSHHe Ha BeoeneHarta e 6mi0 ¢ focra
e/IHOPOJHA ILUTbTHOCT HA BEILECTBOTO, & SHEPTHATA, NIPAKTHYECKH, ¢ OUIa MOCTOSHHA
B npocTpaHcTBOTO. Llstnara HaGmionaeMa cTPYKTYpa € BB3HMKHAIA “clieq ToBa”- 3a
CMeTKa Ha “IpaBHTalLllOHHAaTa HeycToluuBocT”. MHOTO aBTOPH CUMTAT, Ye B Hauas-
HUS CTaJUM, Hape[ C rPaBUTALMOHHATA HEYCTOHUMBOCT, FoOJiIMa POJis € Urpasia U He-
YCTOMYMBOCTTA Ha IPOLECUTE Ha MPEBPBINAHMS Ha eJIeMEHTApHUTE YacTHLi. Haxou
MpuUAaBaT ocobeHa posif Ha T.Hap. KOGMMYECKH CTPYHH, 32 KOHTO Nipeau 60-Te roauHu
HUKOH BBOOIIE U He MUcJelLe, ,

Crporo u Tb/IHO H3CNeBAHE Ha IPABUTALMOHHATA HEYCTOMUHBOCT, MPUIIOXKEHA KbM
KocMuyeckuTe Moaend Ha Gpuaman, vanpasr E. M Jludiumy npes 1946 r. Herosarta
Teopus cH Gelile MOCTaBMIIA KATO L 0BACHEHHETO Ha BB3HUKBAHETO Ha rafakTHKUTE
¥ TEXHUTE CTpYNBaHUs. TeopuaTa Ha IPaBUTALMOHHATA HEYCTONYHBOCT MOKA3BA Kak
HapacCTBaT Ha4aJIHMTE MaJIKK HE€IHOPOJHOCTH Ha IIbTHOCTTA. OBave, 3a 1a ce Hame-
PAT TE3H Ha4aJIHK HEEAHOPOAHOCTH, 2 HEQOXOAHMH JOIBJIHUTENHN QH3UUECKH Chb-
o6paxenus u xunoresy. ToBa e eUH OT JIABHUTE NPOBIEMH Ha roJIAMaT2 KOCMOJIOTHSL.

B cBosTa pabota, mybnukyBaHa npes 1965 r., ce onmUTBaxX 12 H3C/EABAM TOYHO TO3M
BBNpOC. Torasa as, 3aefHo ¢bC 3eNIOBHY M MHOTO APYIH aBTOPH OT TOBa BpeMe, TpbI-
Bax OT T.Hap. “Crynen Mofes Ha BeenenaTa”, cniopes KoiTo HayajiHaTa TeMIlepaTypa
Ha CBBPXILUIBTHOTO BELIECTBO Ce NpHeMallle 3a HyjeBa. [Ipexnonarame ce, 4e cien
TOBA BELIECTBOTO IIe CE HArpee 3a CMeTKa Ha e{HH WJIH APYTH NPOLECH, BKITFOYHTEIIHO
AOPEHU DEaKLH .

Huec, obave, “cTyneHusr mogen”, B I'bpBOHAYajiHaTa ¢ opMa, ce cuMTa 3a Ge-
3YCJIOBHO HECHOTBETCTBAIL HA NeHCTBUTENHOCTTA, a Hal-IIMPOKO Pa3NpOCTpaHeHHe
Aobu “Topemns Mogen”, cnopes KofTo HAYANHOTO ChCTOSHUE Co XapaKkTepH3upa ¢
MHOT0 BUCOKa TemnepaTypa. ManonssaHeTo Ha “CTyaeHUs MofieN” B 3HAYMTENHA CTe-
neH oGe3leHn MOsITa IbpBa KOCMONIOTHYHA paboTta. UssecTeH HHTEpec NpeacTaBlig-
BaT pe3y/lITATHTE, OTHACSILM CC K'bM TEOPHUSTA 3a TPaBUTALMOHHATA HEYCTOYHBOCT, B
TOBA YMCIIO K 0COGEHO KBaHTOBATa, KAKTO H XMIIOTE3aTa 3a YPABHEHHETO Ha ChCTO-

" SIHMe Ha BEIIECTBOTO NpH CBp’bXBPICOi‘(PI TUI'BTHOCTH.

KpaHTOBAAT cyyqaii Ha HeyCTOHUMBOCT a3 pasryiefax ¢ MOMOIITA HA TOYHOTO ABTO-
MOJIeJIHO peIlIeHNe 32 BBIHOBA (YHKUMA HA XaDMOHMYEH OCLMJIATOP C MPOMEHJIHBH
NapaMeTpH, KaTo rojiiMa TPYAHOCT NPeACTaBJIABAILE OTYMTAHETO Ha edekTa OT
HAJIATaHeTO, KOETO YCIAX Ja Npeonoes.

I'maBHOTO 3HaueHMe Ha TasH paboTa 3a MeH Gelle, Ye OTHORO NOBSPBAX B CBOWTE
cHNH Ha Quank-TeopeTHk. ToBa Gellle HIKAKBO “NCHXOTOMHYECKO 3arpsiale”, Hampa-
BIJIO BB3MOXHH MOUTE CJIeABAILH PaGOTH OT OHE3U I'OJUHH.

B cBosTa cnenpama kocmonoruyecka paGora as TPBIBax OT ropeliud Mojed U oT
CllelHuA MHOro3HaquTesIeH (akT: BbB Beenlenata uma MscTo T.Hap. “GapHoHHA acH-
MeTpHs” - T.e. HHe cpelllaMe caMo GapHOHM UM HAMa aHTu6apuouu. Ilpu Topa,
CrelHaHo, TpS6Ba fa ce MoIYepTae, e GapHOHHTE ca MHOTO MAJKo B CpaBHEHHE ¢
(hoTonuTE OT PenHKTOBOTO NMBUEHMUE, NPUMEPHO eHa CTOMHJIHOHHA MJIM Ja)XKe MUJIH-
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ap/iHa YacT, 33 KOETO CbM [OTOB J2 IaM U Cera [IPOCTOPHH pa3siCHEHH. v

Jlo HeOTHaBHA C& cYMTallle, Ye NpH BCHUKH IPOLleCH B NPUPOAaTa GapHOHHUAT 3a-
psiJi Ce 3a71a3Ba. 3aKOHBT 32 3aNa3BaHe HA EHEPrUATA U 3aKOHBT 3a 3ala3BaHe Ha ellek-
TPUUHUS 3aPSAJ NOMYCKAT Pasla/laHeTo HA IPOTOHA HA MO3UTPOH M HAKAKBHU JIEKH 4ac-
TUUM - TaMa-KBaHTH, HeyTpHHO U Ap. Ho LenusaT HY BceKWAHEBEH ONUT MOKa3Ba, 4e
TOBa He ce CNIyUBa WIM [IbK cTaBa MHoro psjko. EkcriepuMeHTaiHaTa IpaHuLa 3a Be-
POSTHOCTTA HA TO3M MPOLIEC € U3BBHPEAHO HUCKa. B €14H TOH BELeCTBO ¢6 CbAbPXKAT
okojio 10 6apuona. MoxeM Ja TBBpJMM, e 32 €HA roAMHA B TOBA KOJIHUECTBO Be-
mecTBo GM ce pasnajHal He noseye oT eAnH GapuoH. [laxe npu TakaBa BEPOATHOCT
3a pasmaj, 3a BpEMeTO Ha ChIllecTByBaHe Ha Beenenata, 10 Munnapaa roguss, B ky6
CBC CTpaHa eIMH KWIIoMeThp 64 ce pasnajfHana TpoXuUKa ¢ AuaMeTsp 1,4 mm - ouTH
HezabesiexuMa ¢ IIPocTo oko. ExcTpanonupaiiky Tasu notpecaiomia cTabumHoct, ¢u-
3MIUTE MPaBAT H3BOJA, Ye ChIUECTBYBa aGCONIOTEH 3aKOH 32 3alla3BaHe Ha GapHOHHHS
zapsf. IMEHHO Ha TO3H 3aKOH, M3JIeX/all| [IOUTH HETIOKJIATUM, a3 II0CerHaX B CBOSITA

pabora.

Ho ma ce ofbpHeM HaHOBO KBM KocMoca. KakTo Bede CIIOMeHaX, TOHACTOSILEM, B
HabmogaeMaTa 4acT Ha BcejieHaTta uMa roBede GOTOHM OT PEJIMKTOBOTO JIbYeHHUE,
oxono 400 B cm®, oT konuuecTBoTO Gaprony, cpego 10 B 10 cm®, a mo npeahonoxe-
HHe CbBCEM OTCHCTBAT aHTHOApUOHM.

Kakpa e 6uia KapTHHATA IPeAH, B pPAHHNA CTaJuil Ha pasmupsBaHe Ha Beenenarta?
Haii-niecHo e Ha3aj Aa ce ekcTpanonupat Gotonure. Tbi kaTo GPOAT MM MpU pasiy- -
PABAHETO C& MEHM MAJIKO, H3MEHs ¢ ILTHTHOCTTA MM, 6poaT B eaumuua obem, H ce
yBe/IMdaBa CPEHATA HM EHEprud, T.e. TeMIepaTypaTa Ha (oToHHus ra3. Y saTosa B
paHHMTE CTaJUY TeMepaTypaTa Ha BcelleHaTa e 6ula 3HAYUTENHO MO-BHCOKA.

HaMansBaHeTO Ha eHepruara Ha QOTOHHTE MpH pasILMpeHMeTOo Ha BcechaTa e
pUYMHA 33 T.HAp. KOCMOJIOTMYHO YepBeHO OTMecTBaHe. MIMeHHO HablloNaBaHOTO
npe3 1927 r. ot X651 1 X10cTMaHCOH U3MECTBAHE Ha JIMHUUTE B CIICKTHPA, H3CTIyC-
KaH OT raJlakTHKUTe, CTaHa HablloaTeTHATA OCHOBA Ha TEOPHATA 32 PasIKpABAILATA
ce BeeneHa. KomxoTo no-Jajied OT Hac € HiKakBa rajlakTHKa, TOJIKOBA IO-PaHo € U3-
J'bYEH JOCTHMIHAJIMAT AO Hac cera (JOTOH ¥ 3aTOBA TOJIKOBA MO-TOJISIMO € YePBEHOTO
OTMEeCTBaHE.

B oHs cTaauii, koraTo eHepruATa Ha (oTOHA e HaJBUIIaBajla EHEPIUATa, HeoGJ(olmf
Ma 3a 06pasyBaHeTO Ha HBOika GapuoH-aHTHOApHOH, GapHOHNUTE H aHTHOAPUOHHUTE
61 TpA6BaIO 1a MPUCHCTBAT B PABHU KOJNMYECTBA, IPH TOBA PaBHH Ha KOJIMYECTBOTO
hoTonu B chuus o6emM. Taka npyu NPeANoNoxKeH e, Ye GapHOHHUAT 325 C€ 3aMassa,
(IpHUMepHO B HAKaKbB ycjioBeH ofeM BLB BoeneHara, kaTo yHejaTa ca ycn‘osﬂu),laa
HITIoCTpalus - PoToHH, 6apuoHH M aHTUOAPHOHM ca CHOTBETHO, 100 000 000, 1 u 0, To
110 Bpeme Ha “Topellya” paHeH cTa/iiii ToBa ChOTHOLIEHME ¢ GHIIo: doTonu, 6apruoHn
u anTuGapuony - 10 000 000, 100 000 001 1 100 000 000 )

TpyaHO € fa cH IPeACcTaBUM, Ye UHcsaTa B 1IoCIeAHUS pell ca “3a/iaAeHUTe OT MpH-
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pOZAaTa HAYAJIHM YCIIOBHA”, KOUTO “GonaT ouute”. Obaue MMeHHO Te3u obCTOATENCTBRA,
KaKTO BIXKJa UHTATEJNIAT, OT. 06JIacTTa Ha HHTYMUMATA, a HE B PE3YITAT Ha AeHyKLHs,
0s%a H3XOIHY B MHOT'O 0T paboTHTe Mo 6apHOHHA ACUMETPHS, B TOBA YHCJIO M B MOSITA.

[pennoxeHute xumorTe3u 3a obscHeHWe Ha HabmofaBaHaTa AHec GapHOHHA acu-
METpPHS Ce pasJeNdaT Ha TPH IPYNM - TbPBUTE ABe, IPH NMPeANOJIOKEHHE 3a 3aNazBaHe
Ha 62pPUOHHMUS 3apsJ, 4 TPETaTa - IPH MPEANOIOKEHHE 32 HENOBOTO HapyiuaBaHe. Upes
mbpBaTa rpyna sunoresn Andes, OMHec U ap. npenrosarat, ye BbB BeeneHaTa cb-
ILECTBYBAT HOCTATBYHO rojieMH 00J1acTH, B KOHTO MOHACTOSIIEM HMa camo GapHoHK
M JIOCTATBYHO rojleMH ofJIacTH - caMo ¢ aHTHOapuoHH, T.e. BeelleHaTa KaTo ue u e
Ha IeTHa. ' ’

3a a He ce JOCTUTHE 0 IPOTUBOPEYHs, TpEOBa fa ce MPearoIoxKy, Ye Te3u obiac-
TH Ca JOCTATHYHO rojleMH (IPUMEPHO ¢ pa3MepuTe Ha ranmaktuka). Hanpumep nama-
Ta rajlakTHKa M NpHIexalllaTa KbM Hes 06JacT e ¢beTaBeHa 0T GapHOHM, 2 MBIVISBU-
HaTa Anjpomena, Moxe 61 ce chcToM oT aHTHGapuonu. [Ipeanosnara, ce 4e B paHHUA
cTajuit Ha pasmMpsBaHe BeeneHaTa e 61una 6apHOHHO HEYTpaliHa, a TIETHATA ca Bb3-
HUKHAJIH CJIe]] TOBA, B PE3YJITAT Ha HAKAKBM, Pa3/IMYHH 33 Pa3IMYHUTE aBTODH, IIpoLe-
CH Ha MPOCTPAHCTBEHO pasflesisHe. B rpynaTa xumoresyu - “cHMeTpUYHM ¢ pasjgaseya-
BaHe” - BH3HMKBAT ['OJIEMH TPYAHOCTH, OCHOBHO IIOpaJH JIMIICATa Ha HAKAKBH e(ex-
THBHH MEXaHM3MH 33 NPOCTPAHCTBEHO pasjiefisiHe Ha GapHOHHTE M aHTUGapHOHMTE.
Ilpensoxenure no cpegara Ha 70-Te rOAHMHH OT Pa3MYHH aBTOPH MaKpOCKOMHYHK
MEXaHM3MH 324 TaKbB NpoLlec MoXkexa Ja (QYHKLHOHHPAT caMo B M3BBLHPENHO psAKa
cpena u 6axa HeeuxacHu.

BropaTa rpymna XuIioTess no chLIECTBO HY BPBILAT KbM CTYAEHHA Mogell. B Hauas-
HOTO ChCTOSHUE UMaMe CaMo GapUOHM, IO-TOYHO KBAPKH, YUSTO TEMIIEPATYPA € PaB-
Ha Ha HyJ1a, HO cJiell TOBa, BCe OLUe B PAHHMSA CTaluil, B PE3YJITAT Ha HAKAKBY HEPABHO-
BECHH NMPOLECH MaTepUsTa ce Harpgsa, [IPU KOETO ce OTHeJil OFPOMHO KOJIMYECTBO
(oToHH - OT MOpAXBKA Ha CTO MH/IHOHA Ha elUH 6apuoH. O6pPasyBaAHUTE B UBJIHLILK
ABOHKY GapHOH-aHTHGAPHOH AHUXUIIMPAT M OCTABAT caMO GapHOHM, ¢ KOETO M 320U~
Ba BCHYKO, KAKTO W PEJIUKTOBHTE (oToHU. FIHTepeceH BapHaHT Ha Ta3W XHIOTe3a ¢
OTHSJITHETO Ha TOTUTHHA 33 CMETKa Ha NMPecTPOSBAHETO Ha CMMETPHSTA Ha BaKyyMa.

HauaioTo Ha TpeTaTa rpyna XHIIOTe3H, U3ITIeXkKAR, CIOKHX 23, MaKap 4e [0 BbIPOca
3a NIPHOPUTETA BHHATH ChILECTBYBAT HroaHCH. [Ipes 1966 r. uskasax mpeanolioxeHu-
€TO 32 Bb3HMKBaHe Ha Habniofaemata 6apioHHa acuMeTpus Ha BeenenaTa 1 npenoJla-
raeMaTa JIeNITOHHA aCHMETPHS Ha PaHHHs CTaJMH Ha KOCMOJIOrMYHO Pas3lMpEHHe OT
3apsJ0BOHEYTPANTHOTO HaYalHO CCTOAHME, CHABDPXKAIO paBeH Gpolt yacTHUM U
aHTH9acTHLM. PaboTara Gelue mybnukysana npes 1967 r. B “ITucema B XKIT®”, 6p.
32. TaxbB mpoliec & Bb3MOXeH caMo ako: 1) 3akoHuTe 32 3ama3paHe Ha 6apHoHHHUA U
JISNITOHHMUS 3apsA /i HE Ca TOYHH U Ce HapyIUABAT NP BUCOKHTE TEMIEPaTypH Ha PaHHUA
CTaJui Ha KOCMOJIOTMYHOTO paslliMpeHHue, TIpH TOBA TaKa, Ue Ja He Bh3IHUKBA NpoTH-
BOpeuHe ¢ Hab/I0JaBaHOTO rOJIAMO BPEME Ha XHMBOT Ha GapHoHa NpK HOpMaJHHTe
TeMmnepaTypu! 2) pasjMuHH Ca BEPOSTHOCTHTE 32 06pasyBaHe Ha YACTMUM M aAHTHYAC-
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ucmopus

THUM IPY HEPABHOBECHUTE MPOLECH TIPY HAYATHOTO 3apsl0BOACHMETPHYIHO CHCTOAHHE.
[Ile 3amo4Ha ¢ pasryexnaHeTo Ha BTOpoTo npeanosoxeHue. [1pes 1966 r. To peue
He 6ellle XMITOTE3a, a clie[lBalle OT CeH3aUMOHHNTE eKCNEPUMEHTH 110 pasnaja Ha He-
yrpaiuute K-Mmeaonnu, ocbuiectsenn ot Kponun, Xpucrenced, ®utu u Tepie.
HabnrofaBaHUAT OT TAX pasnaj Ha JBIrOKUBYLIUS HeyTpasieH K-Me30H Ha Ba NHOHA
cBMETENCTBalle 33 HapyllaBaHe Ha CP-MHBapHaHTHOCTTA. [Ipeay Moco4eHMTe aBTo-
pH TO3H MPOLIEC HA PA3NAaJaHE CE ONMTBAXA 1a OTKPHAT IPyMna ChBETCKM QUIMLIM Have-
5o ¢ M. W. INogropeiki, Ho noTokbT K-Me30HH, KOHTO MMaxa Ha pa3nojioXkeHHe,
Gerue focTa cf1ab ¥ Te MoXaxa ja yCTAaHOBAT CaMo FOpHATa IpaHHMla Ha BEPOSATHOCTTA
32 HEro, paBHa 10 TEXHMTE OLIEHKM Ha eHA CTOTHA OT MbJIHATA BEPOSTHOCT 3a pasmna-
nane Ha K-mesona. Cren ToBa ce 0Ka3a, 4e ThPCEHMAT €(QEKT CHLCTABJIABA €OHA
MeTcTOTHA, T.e. rpynata Ha [loxropelky e 6nna Tonkosa 61aM30 A0 OTKpUTHETO!

OTKkpUBAHETO Ha HapyllaBaHeTo Ha CP-MHBAPHAHTHOCTTA 3aBBPLUM TO3W €Tan Ha
rpepasriiexkiaHe Ha 3aKOHHTE Ha CUMETPHUS NIPH “OTPaxeHH”, KOUTO Gsxa 3aMoYHATH
npes 1956 r. ot JIn 1 Sur - npamara xuTaiiuy no npousxon, paborunu B CAILL. 3a Tasu
pa6oTa mpes chliaTa roauHa uM Ge npuchaena HobenobaTa Harpana.

OT rnejHa TOYKA Ha NCHXOJIOMMATA Ha HAYYHOTO TBOPYECTBO € MHTEPECHO Ja ce
oT6enexH, 1e SNHOBPEMEHHO ChC CTATUATA N0 “OTpaXkeHHs”, Te B4xa NpOBEsH H3silL-
HU ¥ TPYAOEMKH H3UMCIIEHHS [0 JpYyra, 3HaUMTENHO NO-MaJjIko U3BECTHA pabora Mo
cTaTHCcTUUeCKa (u3Kka, o6pBILAKH it He 10-MaJIkO BHUMAaHHe. Ha ur, CBBMECTHO ¢
Munc, npMHAAIEXH Olle eiHa (yHAaMenTanHa paboTa - no T.Hap. xanubpoBBYHH
noJsieTa.

Ipenu JIu 1 Slur BbB QU3HMKATa Ha eJleMEHTapHUTE HaCTHUM CE NpHeMalue KaTo
CaMOOYEBHHO M GE3CIOPHO, Ue ChILIECTBYBAT TPH TOYHH JUCKPETHU CUMETDHUH (Tcp-
MMHA “JUCKPETHA” ce M3ITOJI3BA KATO AHTHTE3a Ha “nenpekbcHaTa”). [Ipumep 3a Hen-
PEKBCHATA CHMETPUS € CHMETPHATA OTHOCHO BbPTEHE Ha chepa M UWIMHABD: 1)
CUMeTpHS, OTHOCHO T. Hap. P-oTpaxeHue, NPOCTPAHCTBEHO OTPAXEHHE, € eKBMBA-
JIGHTHO Ha OTPAXKEHMETO OT OTJIEAANO, T.€. Ipe/nojiara ce, 4e BCHUKO, KOETO MOXKEM
12 BUIMM B OFIEAAJ10TO, MOXKeE 1a CTaHe M B peanuus caaT; 2) CumeTpus, oTHOCHO C-
OTpaXKeHHWs, NPeBPBILALLN YACTHUMTE B aHTHYACTHLIH, 5

JpyroTo HaspaHue Ha Tasyu cumeTpus - C-oTpaxeHue, e 3apsai0oBO crpAraHe, ThH
KATO 3aPAAMTE - eleKTPUYEH, GAPHOHEH W JIENITOHEH Ha YaCTHUMTE W aHTHYACTULIMTE,
ca MPOTUBOMONOXHK. BCHUKM MpPOLECH C y4acTHE Ha aHTHYACTHLM - CNIOPCH TOBA
TperoNoKeHHe, TpAOBA 1a TPOTHYAT 10 ChLUMS HAUMH, KAKTO U IPOLECHTE C YACTHLH.

'3) CuMeTpusiTa OTHOCHO T-OTpaXKeHHe U3MEHs] HATIPaBJIEHHETO Ha MpoLeca B obpar-

Ha [10COKa KATO MpEBpbILAa HapUMep pa3naja Ha YacTHLA Ha IBe B TAXHOTO CIMBAHE.

Unesita Ha Jlu u SHr Gelle HeoBUKHOBEHO cMesa U MI0AOTBOPHA. Te uzkazaxa
MUCHJITA, Y€ BCHUKUTE Te3¥ CUMeTPHH ca NpUbIIKEHH, TIOA4ePTaBaHKy, e B cy1abu-
Te B3aMMOZelCTBHsS € BB3MOXHO CHJIHO Ja Ce HapyllaBaT P-CMMeTpHHTE u C-
CHMETPHSATA, 2 B CUJIHWTE, 'PABUTALMOHHNTE M €JICKTPOMATHHTHUTE B3aUMOLEHCTBUA
Te3M CUMETPMHU He Ce HapyllaBaT.
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Tasu uaes UMalle orpoOMHO 3HAYEHHE 32 UsaTa H3HKa Ha €JIEMEGHTAaPHHUTE YacTH-
UM H CTUMYJTHPa MHOXECTBO eKCIIepUMEHTAIHN ¥ TEOPETHYHM UaciepaHusa. Haxonxo
ronuHy npeau rosa [Naynu u Jiogspe 61Xa ycTaHOBWIIM, Y€ OT OCHOBHHTE NPUHIUIH
Ha KBaHTOBATA TE€OPHA HA NOJIETO Clle/|Ba CUMETPHS OTHOCHO ChBMECTHOTO npeolbpa-
sysade Ha C, P u T, T.Hap. CPT-cumetpus. Crieli ToBa TO3H M3BoJ Gellie CHITHO MOAK-
pened oT Opyrd aBTopd. Taka ue QUIMLUTE HMaT rpaHuua, ro-aasned or KOSTO, Mo
BCsAKa BEPOATHOCT, €/1Ba JIM ILe UM Ce HAJIOXKU Ja oTcThIAT. Ho oTHavano Gemre Han-
PaBeH OIUT Ja Ce YKPENAT Ha MEXAUHHA rpaHMua. PeuLa aBTopy, Bepen TAX Jlanpay
1 CanaM, U3Kazaxa NpearoiokReHHETo, Ye TOUHATA CUMETPHS BCBIUHOCT € “KOMOUHMU-
paHa cumetpus” CT. IIpeanocraBkaTa, OT KOATO Jlanpay usxosxnanie, HyJeBaTa Maca

Ha HEYTPHHOTO, H3FJIC)K,ZI&, € HelpaBuIHA. Ho. camaTa nuaed ce okaza TJIOAOTBOPHA U -

CKOpO, Ha HeliHa 0CHOBa, Gellie MOCTPOeHa TeopUATa Ha ciiabuTe B3aUMoOJeHCTBHS, 32
TpOLIECH ¢ M3MEHEHHE Ha JIEKTPUYHNA 3apsi/l Ha YaCTULATA, B YACTHOCT - GeTa-pasmasa,
KoaTo nobpe ce Chraacypa ¢ omMTa.

CP-cnMeTpust MM MHBADMAHTHOCT 03HAYABA, Ye BCEKH NpoLec ¢ aHTHYACTHIM Npo-
ThYa Taka, KakTo U MPOLUEC ¢ YaCTHLH, aKO aHTHYACTHLHUTE Ca PAa3TONIOKEHH U CE [BU-
*aT B OTJICNaIHO-CHMETPHYHO NpOcTpaHeTBo. OT ToBa ClleiBa, Ue IBJIHATA BepOT-
HOCT 32 BCAKA peaKLMs Ha NPeBPBIIAHE Ha YaCTHLM € 6HAKBA G Ta3H 32 aHTHYACTHLU-
Te W 10 TaKbB HAYMH NpobremuTe 32 GapHOHHATA aCHMETpHS BCJIEACTBHE Ha C-cu-
MeTpHATa e OBIAT ChIUHUTE, KAKBHTO M 33 C-cumerpusra. ChllieBpeMeHHO, YepBesT
Ha ChMHEHMETO, ropofeH oT Jlu u SIur, mpoxbikabalue cBoATa paGoTa. 3amounaxa
NpoBepkn Ha “koMOunMpaTa” CP-MHBapHaHTHOCT. IIpu ToBa exHOBpeMeHHO ce pe-
mapaite ¢habata U Ha T-HHBAPHAHTHOCTTA - nopajau panuaHoctTa Ha CPT-Teopema-
Ta Ha Ilaynu u Jlionepe: unm ennospemenno CP- u T-cuMeTpunTe ca TOYHM, MM U
JBeTe ca NpUBIHKeHH.

dusnuHTe YCHIIeHO Thpcexa SIBJIeHMA, NpU KOHTO ce HapymaBaT CP- unu T-
CUMeTpusATa. TakbB mpoliec ce okasa pasnafgsT Ha T.Hap. ABATOXHBYL K-Me3oH Ha
_ ABa Mi-Me3oHa. HaMa 1a paskaspaM 3a1Lo TO3M Npolec cBHAETEICTBA 32 HapyliaBaHe

Ha CP-cumeTpusTa. Cries HAKONKO rOMHY Gellle OTKPUTO JPYro sIBJIEHHE, TIPU KOETO
HapywenneTo Ha CP-MHBapHaHTHOCTTA M pasiiMuHETO MeXIY YaCTHUM M aHTHYACTH-
Ln ce MposBABalle Ol N0-5CHO. CpeX MHOIOTO HAYMHH 3a pasnaf Ha IbITOXHUBYILHS

"ME30OH CBUIECTBYBAT [iBa KaHalla, KOMTO npexcTabaspaT CP- u C-oTpaxeHue ro-
Mexny WM. OkasBa ce, 4e MBLJIHUTE BEPOATHOCTH 3a pasmaj mo Tesu IBa KaHajla ce
pasnnuaBat ¢ 0,6%! '

Tora 6ee HMeHHO OH3H e(ekT, KoiTO MM Ge HeOBX0AuM 33 0GSCHEHME Ha Bb3HUK-
BaHETO Ha GapHOHHATa acMMeTpHs Ha BcoeenaTa. ITbppaTa u3BecTHa MM paGora, B
KoATO ce 06Chxaaxa ClIeACTBUATA OT 3aNa3BaHETo Ha CPT-cumeTpusita u HapylaBa-
HeTo Ha CP- u T-cuMeTpuuTe, NpuHagnexele Ha Conomon Oxky6o, koliTo ¢ KoHKpeT-
HH NpUMepH (opMyHpale ClIEHUTE TIPeANIONOKEHHUS:

Heka Hsxakpa gactuua A ce pasmaga MO HSAKOJIKO KaHana - B, Bu T.H., & 3apsAJ0-
CHPETHATOTO, CBCTOAHUE ~ aHTHYACTHUATA A - 1o KaHanuTe B, B u T.H. Torasa: 1) or
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CPT-uHBAPHAHTHOCTTA CJIE/lBa, Y€ MACATa Ha 4acTHUaTa A e paBHa Ha MacaTa Ha
AHTHYACTHLATA A W I'BJIHATA BEPOSTHOCT 3a PA3Naf HA [BeTe YaCTHIM Ca PABHM; 2)
HapywiaaneTo Ha CP-cUMeTpHsTa BOJM 10 PA3IMKY BLB BEPOSTHOCTHTE HA YaCTHLA-
TA ¥ AHTUYACTHLATA IO PAsIMYHUTE KAHANHM, T.e. BEPOATHOCTTA 33 KaHalia B He e
paBHA Ha BEPOSATHOCTTA 3a KaHana B u T.1.

VimMeHHO TOBA TBBPHEHHE, HAPEL C HapyILaBaHeTo Ha GaprHoHHUA 3apaj, 3aflerHaxa
B OCHOBaTa Ha MoxTa paboTa. [IpeMuHaBaM KbM 0GChXKAAHE UMEHHO Ha TOBA NPE.o-
JI0KEHHUE - HapyllapaHe Ha GapMOHHUsA 3apsif. 3a Pas/iuKa OT TOKY-I10 06CHKIAHOTO
Hapywiernye Ha CP-UHBAPUaHTHOCTTA, TOBA TPEANIONOKeH e Bellie XUIIOTE3a, MPH TO-
BA B pa3pes ¢ yCTAHOBEHOTO NPe3 OHe3W rofMHK ybexneHue. Moxe 61 MMEHHO 3apa-
I TOBA, Ta31 MOsi paboTa TOrasa npusJeye Majiko BHuManue. Tpabpa na npusHag, ue
B Tasu pabora o1 1967 r. a3 npeokux MeXaHU3BM 3a HapyllaBaHe Ha DapHOHHHA
3apsii, KOiTO, KAKTO H3FNeXna, HIMa HHUKAKBO OTHOWIEHHE KbM JEGHCTBHTEHOCTTA.
BaxHa MpHHLUMIHA Kpauka B IPAaBRIIHATA Nocoka 6e Hanpasexa ot xopmku u [nemwoy
npes 1974 r. B cpoATa craTUs Te pasBMBaT ycrexa Ha eiHa npeaumHa paboTa Ha
Inewoy, Yaitubupr u Canam, B koaTo Gsxa obeguHEHH B eMHHA Teopus cnabute u
eJIeKTPOMATHMTHHTe B3anMoneidcTusg. [Jxopmxu U Tiewoy npeanoxuxa mbpeus 1
MHOTO WHTEPECEH BAPHMAHT Ha TOBA, KOETO cera ce Hapuya Teopusa Ha Benuxoro
O6Genunenue: Grand Unification Theory, GUT. :

Ta oGenuussa cynuuTe, cnabUTe W eEKTPOMATHUTHUTE B3aUMOLeHCTBUA, OCTa-
BaAHKY 327 Gopia camo rpasuTauMontuTe. [To ToBa BpeMe ce yTBbpXkAaBalile Tpec-
TABATA 32 CTPYKTYPATA Ha OAPHOHHUTE KATO C'hCTABHU YaCTHLM, CbCTOSIIH ¢e 0T “ro-
eJIEMEHTAPHHU” - “KBADKMTE”, CHLOTBETHO, AHTHOAPHOHBT - OT AHTHKBAPKU. B Tazu Te-
OpPUsT KBAPKKUTE M JICIITOHUTC ca C'b6ldpﬁTGJIHO Ha3BAHHC 3a CJICKTPOHA W HEYTPUHOTO H
ce Pas’rexAaT Hi PABHM OCHOBAHMS M MOTAT HA ¢€ MPEeBPHLILAT €JHW B IPYry.
CJ'!C,U,CTBI'IC OT TOBA € M B'b3MOXHOCTTA 34 pEaKUUH € H3IMEHECHUE Ha 6ElpPlO}'IHI'IH 3apan.
Hanpumep npoToHBT MoKe [1a ¢e pasilaline Ha MO3UTPOH U ABa (HOTOHA.

[MpouechbT Ha pasnadaHe IPOTHYA ¢ IIPOMEKAYTHYEH CTaauM - obpasyBaHe Ha T.HAP.
Xurc-6030H, 4 CBLIO M Ha APYTH ¢ AHATOTHYHH CBOHCTBA TEKKU CKANAPHN H BEKTOPHH
YACTHLIM (32 KPATKOCT lile roBopuM 3a Xurc-6030uu). BeposaTHocTTa 3a Takapa peak-
LMs Ha pasnajfaHe & U3BbHpedHO Maka. PaGotaTa € B TOBA, Ue MacaTa Ha KBapka e
MHOT0 [TIo-MaJjika oT Tasu Ha Xurc-6030Ha. 3aToBa TasM peaklys He MPOTHYA 110 103~
HATUSA KiacuueckH HaynH, CTapa caMo HAKAKBO JIeKo “3afl0figBaHe” Ha OHA3M CTEMeH
Ha cBOBOAA, KOSTO CHOTBETCTBA Ha XHrc-603oHa. Jaxe cnabaTa phYHUKA HA MasIKO
JETeHLe, KBapka, MOKe JIeko Jld pasfiofice e3KKa Ha orpoMHa KambaHa, HO aMIUIMTY-
0aTa Ha TOBA JiFoJecHe (e Ohje TONKOBA NO-MaJlKa, KOSIKOTO MO-TofsMa € MacaTa Ha
e3uka, Xurc-GozoHa, A cnopei TeOpUATA BEPOSTHOCTTA 3a peakuus e ofpaTHomnpo-
NOoplHOHaIHa Ha MacaTa Ha Xure-6o30Ha Ha yeTbpTa creneH. [hkopruku v [newoy
Bb3 OCHOBA Ha M3BECTHM ChOOGpAXKeHHs OlieHMXa MacaTa Ha Xurc-6o30Ha M cren ToBa
TA3M OLEHKA ¢e JOYTOYHABAllle HECTHOKPATHO KaTo Aaeawe croinocT 10 mbTu no-
TOJISIMA OT Ta3y Ha MPOTOHA, T.€. HeOGHKHOBEHO I'osIMa 32 MallabuTe Ha MUKPOCBETA.
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ucmopus
B choTBETCTBHE C BCHYKO TOBA, BDEMETO HAa XHBOT Ha NIPOTOHA ce oka3pare 10 ronuHu,
T.e. 10 IbTH H0-TroJIAMO OT.ChILECTBYBAILUTE TOTABa eKCIIePHMEHTAJIHH Bb3MOXHOCTH
3a U3MepBaHe.

Axo mMallle BB3MOXHOCT Ja ce NPOBepH IpeAcKa3aHHETO 33 pa3lafaHeTo Ha
NpOTOHa, ToBa 61 6uo Bennk TpuyM( Ha TeopusaTa Ha [Ixopmku i [nemnioy, Moxe 61
Haf-BEJINKOTO B CbBPEMECHHATA TEOPHMA Ha €1eMEHTapHUTE YaCTHIH!

Cera ca 3arUlaHyBaHH MoJISMOMAILIAOHH OITHTH ¢ Lie Ia ce Habno#apa pa3nagaHeTo
Ha OPOTOHA B roJIeMH Macy YHMCTa BOJA ¢ NOMOLITA Ha 9epeHKoBckH Opodgui. 3a fa ce
H36ErHAT CMYLIEHUSATA OT KOCMUYHM JThYM, Te3H ONUTH TPA6Ba Ja ce MPOBEXAAT AbJ-
6oko nox 3emsAra. Bee Tiak H JHeC CHILECTBYBAT, HAMCTHHA HeyBepeHH, TOKa3aHUs, Je
ca HabIogaBaHy ABa ciIyvyasd Ha pasNaJaHe Ha IPOTOHA B MOJ3EMHHUTE eKCIIEPUMEHTH
Ha HHIMACKO-AIIOHCKaTa YCTaHOBKA B ABJIGOKA 1IaxTa, Hefaged oT baHraiop.

Koemonoruunute cneacrsus o GUT 6axa pasbpanu oT QU3HLMTE He H3BENHAX. 3a
CBXKaJICHHe, TOBA Ce OTHACK U 3a MCH, H a3 He MOXax [a B3eMa y4acCTHe B [10-HATaTbLUI-
HOTO pasBHTHe Ha Ta3d TeOPHS, MaKap "e BAX [UIbXKeH BeJHAra a ce 3aXBaHa C Hesd.

Ilpes 1976 r. ynacTBax B MeXAYHapoAHaTa KOH(ePEHLMs MO (PH3HUKA HA EJIEMEHTap-
HuTe 9acTUUM B TOunucH. B mouuBkaTa Mexay ABe 3aceJaHMHA KbM MeH ¢€ NPHOIHKH
EAHMH OT TYXIECTPAHUTE YIACTHHLHM M Me TOIMTa BAPHO JIH €, 46 MMaM NyGJIHKaLHs, B
KOfITO ce pasriexa pasNaJaHeTo Ha IPOTOHA MPH NpeJoioxKeHUe 3a ApobHU 3aps-
AM Ha kBapkuTe. OTroBOpUX, e HelcTBUTENHO HMaM Takasa pabota ¢ 10-rogumHa
MaBHOCT, HO Ye cera noBeve MH Xapecsa TeopusTa Ha [Jat u Canam, B KOSTO KBapKH-
Te NPUTEXABAT WAJT 33apsAA M 3aToBa ca HecTabunHu ¥ HeHabmronaemu. MosT cbbecen-
HMK BEXUIHBO Ce IIOKJIOHH U ¢e oTaaneuu. Cren eH pasbpax, ue HalpasHO Cce OTPeKoX
OT cTapaTa cH paboTa H Hallpa3HO Ce H3KA3aX B M0JI3a HAa TEOPHATA 32 KBAPKM C LieJH
3apagu. i . '

B necTBHTENHOCT Ollle TOraBa MOJXelle MOYTH C YBEPEHOCT [a ceé [IpHeMe, Ue I1o-
KpacHBATa TEOPHs ¢ ApobHO 3apeleHH KBAPKH, ChOTBETCTBA HA AeHCTBHTENHOCTTA.

‘TIo-HATATBILHOTO PA3sBMTHE CaMO MOTELPAM Ta3¥ KAPTHUHA, BKIIOUBALIA T.HAD. KBaH-
TOB2 XPOMOJMHAMHUKA - AMHAMHYHATA TEOPHS Ha CIIIHHUTE B3aUMONEHCTRHS.

Criopes Ta3u TeOpHs Ha KBapKHMTE Ce [IPHIMCBAT “UBETOBE”, OTKBIETO W HA3BAHHU-
6TO Ha TeopusiTa. KBaHTOBAaTa XpOMOJAMHAMMKA HMa [OJIEMH YCHEXH TIPH OIUCBaHe Ha
MacaTa Ha aipOHMTE U IPYTH TEXHH CBOHCTBA. XapakTepHata i ocobeHOCT e yabpixa-
HETO Ha KBAPKMTE, Crope]l KOATO Te He MoraT Aa 6b4aT M3MBKHATH OT 6apHOHa MM
Me30Ha, KaKTo, HAIPUMED, CIEKTPOHBT MOXe fa 6bae oTaeseH oT atoMa. [puuunaTa
¢ 06pa3syBaHeTo Ha “CTPYHH”, yAPXALUM KBAPKUTE C'HC CHITA, HEHAMAJIABALLA C yBEJIU-
9aBaHe Ha PasCTOSHUETO MeXKAY TAX.

Az ce onHTax na Hameps MosA cbbeceIHHK Ha KoH(epeHUusITa B TOwnnucy, za na
TIOMpaBst HANIPaBeHATa IPellika, HO 6e3 Aa 3HaM UMETO My, He YCrisx 1a ro Hameps ...H

fpesop or pycku: Mapuana Huxosa
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OPU3UKATA
B EJJVUH INPOMEHSI CE CBAT

Xepeux Lionnep

1. OBEJUHEHHUETO HA ®U3UKATA

JKuseeM B 6Bp30 NPOMEHSI ce CBAT M (M3HKATa KATO 9acT OT HEro ChILO OestexH
6bp3 nporpec BLB BCHYKH CBOM 061acTu. [IopasuTe/IHy ca MOCTHXEHHATA B AipEeHATa
busuxa (SI®) u BbB Pu3MKaTa Ha eneMeHTapHuTe wacTuuu (PEY), 3a xouto Bux ce
M3KyIUMN 1a rosops. O6ade mme Tpsa6Ba na ce orpaHuYa cbe CIEAHATE OesTexKH.

MoraT fa ce 3a6eJieXaT AiBe O9eBHIHO IPOTHBOPeUUBH TeHeHIMY. OT enHa cTpa-
Ha ce HabmoJaBa BCe I10-HApacTBalla CNICHMAIM3AIMS: BEYE € MHOTO TPYAHO eXMH
QOBEK 1A C& COpaBs C TEOPUATA U C eKCIICPHMEHTA M 3aToBa BbB (PU3MKaTa Ha LOPOTO
M eJIEMEHTADHUTE YACTHLM CBHIIECTBYBA JieJleHHe Ha CTeLMajluCTUTE [0 TeXHHKa H

_arnapaTtypa, IO OLeHKa Ha NaHHWUTC X M3UHMCJICHMA, 3 na He I‘OBOpHM 3a JEJICHHUETO

MexXy fapeHa M cyOsapeHa (PM3MKa OT eJlHa CTpaHa H OT ApYra MHOXeCTBOTO Mo~
paslie/iy Ha aTOMHaTa (M3UKa K Ha QU3MKaTa Ha TBBPAOTO THIO.

Ot papyra crpaHa HabmrojaBaMe KpacuBo ObefMHABAHC Ha PA3NUYHHUTE obaactu.
SI® u ®EY 3amouBaT OTHOBO [a FOBOPAT Ha 0011 e3uk. SlapaTa He ca NpPOCTO C’BBKYI-
HOCT OT NPOTOHM M HEYTPOHH, 3alI0TO KBAPKUTe M [JIyOHHTE 3af04BAT A2 MIPasT
pontst. MoxeM Ja ce 3anuTaMe Jajii H3C/Ie[IBAHETO Ha KBapK-TIyOHHATa IU1asMa e pas-
nen Ha S0 win va GEY. B LIEPH anpenute ¢pusuuy, paGoTely ¢ TeXKH HOHH, H3-
HOJI3BAT CHILIOTO ChOPBKEHHUE, KoeTo ce uaronasa 1 3a PEY - Tosa e SPS. (I:IiiB’pre,lal
MHOT'O CbM XOBOJIEH, 9€ MOXaXMe Aa YTBEPJAHM NporpaMaTa 3a TeXKHTe MOHM AaXe B
TPYAHOTO BpeMe, KoraTo ce crpoeie: LEP.)

Otne To-BBHYBamnlo e caupadeto Ha IO, ®EY u acTpousukaTa, KOETO paskpysa
HAITbJIHO HOBH ITEpCIIEKTUBH Ipe.] kocMostorusaTa. O6pasyBaHeTo Ha JIEKH SApa - Ipe]-
MeT Ha sajjpeHaTa QusMKa, - cbYeTaHo ¢ pesyiraTure Ha LEP 32 Opos Ha pasIMYHHUTE
BUOBE HEYTPMHO, HH MOKa3Ba, 4e ThMHOTO BellecTBO BbB BeeneHaTa He MOXe Aa ce
ChCTOM B OCHOBHATA CH 4acT OT 6apMOHHA MaTepHs. BbNpochT 3a MpUpoJaTa Ha TBM-
HOTO BEILECTBO BEPOATHO ILE MOJY4H OTTOBOP OT 6KCIIEPHMEHTHTE WIH B naGoparo-
puuTe o SI®, wiu B nabopatopunre no GEY. IIpo6ieMbT 3a MacuTe Ha HEYTPHHOTO
¥ 33 PB3MOXHUTE MM OCLIANAIMH OTHOBO cBbp3Ba P, PEH u acrpotuspkara. [Toneto
Ha Xurc, u3o6peTeHo 3a CIIOHTAHHOTO HapyulaBaHe Ha CAMETpHUATA B CTaHIapTHUS
MOJIENl, © OCHOBA 3a MH(IALMOHHMTEe MoJenu Ha Beesenata. PeHopManusalusita H
TeopusaTa Ha (a30BUTE PEXOAU XBhPIAT MOCT Hall NPYBUAHATA NPONACT, pa3/e/Isila
¢uankaTa Ha TRBpROTO Tsuio OT AP u GEY.

o Xepeux llonnep, npogiecop, dupexmop na CERN om 1981 d0 1988 2., npeaudenm Ha

Iepmarcromo @usurecko Obujecmeo
I Agewcayuapoaua Kongbepenyua no Adpena gusuxa, Bucbaden, 26 1oau - 1 ageycm 1992 2.
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VIMeHHO Ta3u BBL3MOKHOCT La & BHHKHE B HEBEPOSITHOTO M CMYILIABALLO Pa3HOOO-
pasue OT ABJIEHHs, OCHOBAHA BLPXY CaMO HAKONKO QyHAaMeHTaNHH HPUHLKIA, IpaBK
¢usMkaTa TOJNKOBA yBleKaTeHa. YHUPUKanmATa Ha (GH3HKATa, BCE Olle HeChBbpILe-
Ha M BEpOATHO HE3aBbPIUBAILA HUKOTA, BBHIIPEKH BCHYKO HH MpPEAiara HOB Bbarjes 3a
npupoaaTa (HOBa KapTuHa Ha cBeTa - “Weltbild”), yacT OT K0SATO cMe HMe camuTe, U
[aBa MHOro AbJGOK NPUHOC B YOBEIIKATA KYJITYpPa.

3a ma NpOHMKHEM OLUE MO-HATATBK B HEM3IBECTHOTO, U 3aHAMpPE/ LE Ca HH HYKHH
NMOAXOAALIM U3CIIEOBATENCKM ChOPbKeHHS. CTPEMENKDT KbM I10-BUCOKH SHEPIHH, pas-
Oupa ce, Iie NPOABIIKM, HO aTakaTa iue TpsOBa [a ce BOAH N0 BCUUKM Nocoky. Tosa
03H4UABA, Y& [10-HATATHILHUAT Iporpec He TPAOBA W3LLIO JA Ce OIHpPa Ha eAHa WH
lBe CyNepMallHHW 3a MPOTOHHM, a KbM TAX TpAOBa Ja ce NpubaBAT MHCTANALMH 32
£MEeKTPOHNK ¥ TEKKH HOHH, KAKTO U CPEAHOCHEPreTUYHY MALUMHM C FOJIEMM MHTCH3W-
TetH (“abpuku”). 3aeaHO ¢ ToBa Lie AOOUAT NO-FONAMO 3HAYEHHE H EKCTIEPUMEHTH-
Te 6e3 YCKOPHTEIH.

II. JHEHIHMUTE HA TPYAHOCTU
HaykaTa kaTo usno, a He caMo sapeHata QU3MKa ¥ QU3MKATA HA EJEMEHTAPHUTE
YACTHLM, B JHEIUHO BpeME CE M3NpPABs MpeJ HAKOH CEPHO3HHU NpobrieMu.

1. GunancoBH orpaHHYUCHHI

B HsKoW cTpaHu cTaBaT APacTHUHH MPOMEHH, 4 NMOBEUETO CTPAHH CA U3MPABEHH
npej cepHO3HM HKOHOMMUECKH npobremu. ITpu Tesu ycs10BUsA 0OIIECTBOTO W MTOJHTH-
LKTE Ca OTBJEUEHH OT [BJIFOCPOYHHTE HAYUHH MEPCIECKTHBY U HACOYBAT BHUMAHHETO
CH K'bM HEOTJOXKHHTE BbNPOCH Ha AeHd. To3M cnafall MHTepec KbM HAyKaTa MMa 3a
Pe3yNTaT KJIOHALLM KBM HyNa (B Hal-n06pus ciydall) (ONBJIHUTENHH CPEACTBA 33 Ha-
yka u pazsutie (H + P).3a nepuoga ot 1981 r, g0 1986 r. cbBrynuuTe pasxonu 3a H +
P B noseueto passuTH cTpaHu ce ypenuuuxa ot okoso 2,4% no 2.8% ot OpyThHUg
HaunonaneH npoaykt (BHIT). Otrorasa Te octaBaT npaktuuecku Henpomenetn. Tosa
03HAYABA, M€ HAMA Ja € Bb3MOXHO Ja Ce OCBLUECTBAT BCHUYKH MPOEKTH, KOUTO ¢a Of-
PABAAHM OT HayuHa rjaefHa Touka. llle TpabBa na ce yCTaHOBAT NMPHOPUTETH, ILiE TPSG-
Ba Ja ce MpaBAT TPyAHM H3bopH, a BpeMeBUTe MalllabKt lie TpABBa Aa ce PasTernarT,

Hiskosniko 6esiexkn 0THOCHO CneLMaNHOTO NooXkeRUe B ['epMaHMs. Ot 1980 10 1990
I M3APBAKKATA 30 QYHAAMEHTAIHH U3CIIEABAHHS, OTIIyCKaHa OT (PellepaHOTO MUHHC-
TEPCTBO 3d Hayka 1 TexHonorua (PMHT), psazko ce ysesinyu. ITpes 1980 r. okono 29%
OT HeroBus O10KeT 6sxa OTHENEHM 32 (YHAAMEHTANIHU U3CIACABAHMS, KATO TA3M 4aCT
6ewwe ypenuueHa 1o okono 40% npes 1990 r. unu B aBCOTIOTHM YHCIA - OT OKOJIO 1,6
5o 3,2 munuapaa DM. Ot Tsx 14,6% ca ynoTpeGenn 3a ®EY (BsiroyuTenHo DESY u
repMaickoTo ydactie B LIEPH), 8,6% 3a dusuika Ha aapaTa ¥ TexKUTE HOHM (BKIIO-
untento GSI), 12,5% 3a kocmuuecky uscaenBanus U 7,6% 3a M3CNeABAHMS [0 tbuznka
Ha TBBpAOTO Tsit0 (OTT). Tasu 6naronpusTHa cUTyauus pAsko ce NpoMeHH ciiel oe-
AunsBaneTo Ha I'epmanns. GonnopeTe, HEOGXOANMY 32 CHACIBAHETO HA YHHBEpCHTE-
TUTE W HAYYHHTE HHCTHTYTH B MaTouHa ["epManusg, ce okazaxa MHOTO NO-TOJIEMH OT
THPBOHAMANIHHTE OYAKBAHMA M MOTAT Ad ce HaBaBAT CaMo ako ce ¢bKpaTAT HSIKOM
nporpamy B 3anagua Iepmanus. B no6aBbk ce cMaTa (Hanp. criopes “noknaga Ha
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['pacMaH”), 4e M0-TOJISIM NPHUOPHTET Tps6Ba Ja TMONyYaT GHOJOrMIHUTE HAYKH.
B13MOXHO € CeralllHOTO NoJloxeHHe B I'epMaHus a ¢ M0-ApaMaTHYHO, OTKOJIKOTO B
HAKOM YT eBPOTEHCKH CTpaHy, Makap Jia He BHXKIaM I'ojisiMa PasfiMKa B MKOHOMMYEC-
xute cherosHus. TIpu Bce ToBa HAMa MsCTO 32 oTuasgHHe. Beumky mocnesny o6sopu
xoHcTaTupart, de SIO u OEY ce pa3puBaT M3BBLHPEJHO YCIENIHO - HE CaMO B HaydeH
J1aH, HO ¥ KaTo e)eKTUBHOCT, MEXAYHAPOIHO KOOTIEPHPaHe H ChTPYAHHIECTBO MEXKIY
rojieMH J1a6OpATOPHY M YHHBEPCHTETH, B KOETO HUKOM He ce cbMHsBa. Pasbupa ce, Hue
ne TpA6GBa fa NpueMeM, 9e GI0IKETUTE IIe Ce CHIDKABAT, a JOITbJIHUTENIHITE CPeCTBA
1je ce YCBOSIBAT OT APYrd HaydHM obyacTH. B cBeTiMHATa Ha CPaBHMTENHO BHCOKOTO
pABHHILE, KOETO MOCTUrHAXMe NIpe3 HOC/eIHUTE IECETHIIETHS, TOBA TPYAHO ILE MOXe
na ce ocriop. IIpy Bce TOBa 3aNOYHATHTE YB/IGKaTeHU IPOrpaMy e Tpsabpa na 6saaT
TIPOIbJIKEHH B PAMKHMTE Ha Te3M JIMMMUTHU, MaKap U ¢ 1o-6aBHM TeMIOBe.

2. Pu3uKaTa H 00LIECTBOTO

O61eCTBEHOCTTA B ITOBEYESTO CTPAHH ce ¢ONbCKBa ¢ MapiuBH NpobieMy, KaKBUTO
ca HOBUTE IOJIMTHYECKH CHTYauud B MarouHoeBponefckuTe cTpaHH, HKOHOMHYECKH
npo6iiemu, emurparus, Gespaboruiia ¥ Jaxe rpaxkaancka Boina. OT HayKaTa U KOHK-
pETHO OT (U3HKATA HE C& OYaKkBa 0c0oBEHO roliMa MOMOILL B pa3pelllaBaHeTo Ha Te3u
npo6iemy, Mopagu KOETO MHTepechT Ha OOLIECTBOTO M MOJMTHUMTE KbM HaykaTa
3abeexuMo craja. BapHo e, 4e Qu3MkaTa He MOXe [a JOMPUHECE CBILECTBEHO 3a
pelllaBaHeTo Ha kpaTkocpouHuTe npobnemu. Ho Topa, koeTo He ce pa3bupa, e GakTbT,
ye HAMA Kak 6e3 Hayka ¥ KOHKpeTHO 6e3 pusnxa Ja GbaaT pelleHH HAKOU QyHaaMeH-
TaJIHK ABJATOCPOYHYU MPo6JIeMH, KAKBUTO ¢a eKOJOIMYHO YHCTOTO HpOPlfBBO,I[C'I;BO Ha
eHepryis, NpoGieMHUTe Ha OKOJIHATA Cpela, Ha KIMMATa, TPAHCIIOPTa U 1aXe Hai-0oT-
DHSAT OT BCHYKH - Tpo6sieMbT Ha BHCOKATA PaXAaeMOCT - 1iie CTaHe PaspellluM camo
aKO CTAHAAPTHT Ha KUBOT B GeJHUTE CTPaHU ce NoKoGpH ¢ OMOLITA Ha Hay4Ho 060c-
HOBAHH TEXHOJIOTHM. ‘ '

Ille ce mozoBa Ha AnGepT ARHuaiiy. [Ipy oTkpMBaHeTO Ha paaMoussoxbara B
Bepiun Ha 12 aBryet 1930 r. Toif kaspa: “Tpsabpa fa U3NMTBAT CpaM XopaTa, KOHTO tea
3aMICJISHE [IPHEMAT YyJecaTa Ha HayKaTa M TeXHHKATa W 3HAAT 3a TAX TOJKOBA , KOJI-
KOTO KpaBaTa 3Hae 3a GOTaHMKaTa Ha PACTEHMsITa, KOMTO [IbBUE C ynoBoJcTBHe. [la He
3a6papaMe, 4e UMEHHO Pa3BUTHETO Ha TEXHOJNOIHUTE HaNpaBU BH3MOXHA MCTHHCKATA
JieMOKpalus. 3aI0TO ¢ TOBA HE CaMO CE YJIECHH €XeJHCBHUAT TPYA Ha XOpaTa, HO
CBILO IPOM3BEAEHUATA Ha HA-H3TBHYSHHTE MUCITUTEIH, Y4eHH H XyI0XKeCTBEH! TBOP-
1IM CTaHaxa JOCTHIIHM HE CaMo 3a eJlHa MaJlka [PHBHIIeIrHpOBaHa Kilaca, KakTo e 6uio
110-PaHo, HO U 32 USNIOTO HAcEJIEHHE U 10 TO3H HAYMH U3Ba/lMXa HApOJa OT 3aThIABa-
aTa ckyka.” '

3a ceXaNieHHe (KAKTO MOKa3BaT aHKETHTE) NOBEYETO XOpa NMPOCTO OYAKBAT:

® HaykaTa Ja MM NOMOTHE [a ¢& OThPBAT OT [J1aBOGOJINETO HIM OT CTOMALIHOTO
pascTpolcTBo,

® DUCKBLT OT Hay4HHs nporpec Ja Oble MaJIbK,

® yCJIOBMATA Ha OKOJIHATa cpefa ja Gbaat nogpobpeny,

® Jla ce yBa)XaBa aHTMNIATHATA Ha WIMPOKaTa Ny6iMKa CIPAMO BCHYKO PEBONIOLIM-
OHHO HOBO M HEU3BECTHO.
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3a (usukata e 0coBeHO TPYIHO Aa M3BOKOBA JOBEpPHE KbM CBOUTE MOCTHIKEHHS, 3a-
IOTO HE ChINECTBYBa “()M3MYecka MPOMMILIEHOCT” MojobHa Ha XHMHYeckaTa
npoMuUILIeHoCT. PakThT, 4e MHOTO IPOM3BOACTBA ca “(u3nyecky 000CHOBaHK” (TEPMHH,
uzobpereH oT Gusnyeckus MHCTHTYT BbB BeaukoOpuTaHus), psAKO HaMKpPa IIPH3HAHUe,
3aI110TO HABMM3AaHETO Ha €AHO PU3HUecKo U30OpeTeHe B eXKeAHEBHETO CTaBa CIIE] CpaB-
HUTEJIHO J'bJIr0 BpeMe W Hafara JOIbIHUTEIHH YCUNUs. B NefiICTBUTENIHOCT 3a MPeBpb-
HIAHETO Ha OCHOBHUTE [IOCTHKEHUS B [1a3apHH HpoayKTH ce u3rcksat 10 no 15 nwru no-
rojleMyd YCHIHS B CpaBHEHHE C Te3W 3a NOoJy4YaBaHeTO Ha OCHOBHMS pes3yJTaT.
UsknioueHus, pasbupa ce, UMa ¥ TaKbB € NPUMEPBT € TYHEJHHS MHUKPOCKON , KOHTO
CaMo 3a HIKOJIKO 'OJOHHM CTaHa METOJ U CPELCTBO 3a [IPOU3BOACTBOTO Ha I'OJIEMH KOJIH-
yecTBa Fullerenes u Taka aipeHMTe H3C/ieABAaHUA HaAMepUXa IPHIIOXKEHHE B
acTpodmankaTa. MHOro ca pUMepHTe 32 ToBa Kak QyHaaMeHTaTHH OTKPUMTHS Ca Mpo-
MeHWIH 61T Ha LIJIOTO UOBEUECTRO - TAKUBA Ca eN1eKTPHUECTBOTO, PEHTTSHOBUTE JIbYM,
eJIEKTPOMATHUTHHTE BBJIHM (OCHOBaHM BBLPXY oOeJMHEHMETO Ha eNeKTPUUYHNUTE M Mar-
HATHUTE cHIu!). YOeaeH obM, ue OTKPUTHETO HA HIKOM QYHOAMEHTaTHU e(eKTH B IHeM-
HO BpeMe Ile ¥Ma NonobHM, najied OTHMBAILK MOCIENCTBMS, Makap Y& HalleTo Bhobpa-
)KEHHE He € B CbCTOSHHUE Jla I'M NOJCcKaXxe - Taka Kakto Papajeil e Oun 3anuTBaH, HO He e
MoJKeJ1 Ja NpefcKaxe NPWIOKeHHETO HA MarHUTHATa HHAYKLMA. Brieuatnssail ¢ QakTbT,
ue 6nuzo 50% oT OpyTHHA HalmoHaeH NMponaykT Ha CeeguHenute llfaTu e ocHopau
BBLPXY TEXHOJIOTHMH, YOBOGHH Npeayu No-Mayiko oT 30 romuHu.

III. KAKBO MOXXEM U TPABBA JIA IITPABUM?

Kak 6uxme Mormiu Ja ce ClipaBUM C OITHCAHOTO nojioxeHue?

1. IToBeye MemAYHAPOIHO CHTPYAHHYUECTBO

KoHKypeHLIHATa MeXAY KBPXKaBH UM MeX Iy perMOHH OM Mora a e HeobxoAuMa B
TEXHOJIOTHYHHTE 06JIaCTU WM B ThProBHATa, HO He U BbB YHAaMEHTaJIHUTE H3Ciel-
BaHUS ¢ orpomMHu cbhopbxkeHHs. SO u OEU ce pasrnexnaT KaTo sApKM NpUMEpH 3a
CBTPYAHHUECTBO MPH €KCIJIOATALUMATA HA [OIeMH ChopbkeHus. Tyk nogoGpeHus ea-
Ba JIM ca BB3MOXHH. MHoro no-gofpe e ja ce npaBu ABATOCPOYHO [JIAHUpaHE Ha
HOBU CbOpBXEeHMA. TpsOBa fla NpU3HaeM, Ye B TOBa OTHOLIEHHE HHe 3aryfuxMe Boga-
YeCKOTO MSCTO B CBETOBHATa KOOPAMHALUA Ha o61acTH, KAKBUTO Ca HampUMep Tep-

-MosiipeHuTe peakuny. B anpenata Qusuka Geiue sanounata nporpama - T.Hap. ICHIA,

B KOSTO C€ PaBU OITMT 3a MJIaHUpaHe B CBETOBEH Mallab, KaTo ce NPUBJIMYAT HE CaMO
Y4€HH, HO H TIPEeJCTABUTENN Ha NPABUTENICTBA, TAKa Y€ MOKEM CaMO 1a CH MOXeJaeM
NpOeKTHT Ja HaMepH ITbJIHA NMOAAPDBxkKa. [lonobHo HauuHauue 3a ®EY npes 1980-Te
FOAMHU 3a ChXaJIEHHE He JoBele A0 MoobHa MporpaMa B cBeToBeH Mallab.

2. YecTHH oDiuecTBEHH OTHOUICHHSI

Tpsabsa na ce Mon0XaT MHOIO YCHIIHS, 3a Aa ce Y6eaaT ob6ILecTBOTO M MOJUTHLHTE
B Heo6X0AMMOCTTA OT (PYHAAMEHTAHH H3clelBaHus, BkiounTenno S u GEY. [pu
ToBa, pazbupa ce, e 6bAe HensbesxxHa onpenesieHa 103a NONYAAPHIHPAHE U ONPOCTS-
BaHe Ha HemlaTta. Ho TpsGBa MHOro fa ce BHUMAaBa TOBa Ja HE C& CMECH C HAaIThJTHO
3abmyxaaBaly MK HEUECTHH TBbPAEHHS. AKO rojleMHUTe NPOEKTH B HALUUTE 06J1acTH
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ce 3alllMTaBaT C apTyMEHTH KaTo “U3C/ie/IBAHUATA ¢ YCKOPUTEIIH Ha eIEMEHTapHH Yac-
THLM Ca JaJId pe3yJITaT M Ille NOBeJAT A0 Ch3JaBaHETO Ha IUIACTMACH 3a ynoTpeba B
MeIULMHATa, PelleHUs Ha npobaemu Ha JIHK u nekapcTBa 3a BUpycHM 3a6ossBanus
u BeposTHO Aaxe 3a CITMH, npoGneMuTe Ha noureHaTa €pO3UA U TIOJNOYBEHHUTE
BOJH ...”, TO HAC HH IPO3Y CEPHO3HATA ONIACHOCT HAITBJIHO Ja 3ar'yGuM JloBepue. YBepeH
CBM, e pasroyiaraMe ¢ no-ao6pu apryMeHTH M He HM ce HaJlara Ja Npubarsame o
TaKHBa “Cb3UAATENHU OOIEeCTBEHN OTHOIICHHS U QUHAHCHpaHe”, 32 fa OGSCHMM He-
06XOMMMOCTTA OT HAILATA HayKa.

Hanmte passicHUTEHU KaMITaHUM He TPs6Ba fa ce OrpaHMYaBaT caMo ¢ MOTUTHLM-
T€ ¥ MPEJCTABUTEINTe Ha (OHAAUMY, a2 TPSOBA la Ca HACOYEHHM CBILO KbM YUUTEIHTE,
CTYHeHTHTE M JaXe yueHUuuTe. MeHHO TaM ce GOpMHpAT TEHAEHLMUTE KbM MpU-
eMaHeTO Ha J'JIFOCPOYHH IIPOEKTH.

3. ITporpamu, pa3paboTeHy ¢ peaju3bM H BhoOpaxkenue

PazpaboTBaHuTe mporpaMu Tpsibsa Aa M3pasfBaT €JHOBPEMEHHO peajiM3bM M
BIbXHOBEHHE. ECTEeCTBEHO €, d¢ OB/eIeTo Ha HAIUUTe HayYHH obJIacTH 3aBHCH OT
(oHIOBETE, KOUTO OOLIECTBOTO € MOTOBO Ja NPEIoCTaBH, HO B OIle MO-TO/IAMA CTe-

.TIeH TO ce oIpejielis OT IPUTEraTeIHOTO UM Bb3JeHCTBHE BbpXy MiaauTe Xopa. Taka

ye nporpamMuTe 3a Obaeima paborta Tpa6Ba Ja NpeNTaraT JbJIrOCPOYHH NEPCIEKTHBH.
Ot Apyra cTpaHa lle Tpsg6Ba Ja ce NpHeMaT HaJloXeHHTe (PHHAHCOBH OrpaHHUYeHHUS.
Topa 61 MoOrJIO Ja 03Ha4aBa PA3TATAHETO MWIH 3a6aBSHETO HA HAKOH MPOEKTH, KOETO
3a cbXkaJleHUe BJIM3a B TpoTHBOpeyre ¢ hakra, ve kapuepaTa Ha QU3HKa € OrpaHHYEHa
BbB BpeMeTo. EnHo HeoOxolMMo cliecTBUE OT TOBa €, Y& [OBEYETO OT (PU3MLMTE
HAMa Ja MoraT Ja y4acTBaT B JJaJileH IPOEKT OT Ha4aJIoTO JO HEroBOTO 3aBbpILBAHE -
MOJIOXKEeHHe, KOETO € TO3HATO M B JpYyrd 06JacTH Ha HayKaTa W TeXHHKaTa.

4. M1300p Ha IPHMOPHTETH

B mMuHanoTo eHa yecTo cpelllaHa NpakTHka Beille fa ce MPeACTaBAT NPOrpamy,
CBIBPKAILW BCHYKM TIPOEKTH, KOUTO €a Hay4HO onpaBiaHu. B 6baele e Ho-BepoATHO
Jaxe HIKOU NOOPH MpoeKTH Ka He MOraT Aa ce MoJKpensT ¢puHaHcoso. M3soasT e, ue
GAMHTE YueHH ule TpAbBa Ja ca roToBY Aa Mocodar NpHopuTeTH. ToBa MoHAKOra MO-
*Ke fa Obe TBbpAe 60JIe3HEHO, HO aKO He C& OCBIIECTBH, pellleHUsATA 3a IPHOPUTETH-
Te Le Ce B3UMAT Ha HAKAKBO aJMHHHCTPATHBHO paBHMILE C MHOTO Mo-cjiaba HaydHa
KOMIIETEHTHOCT.

5. OtHomenus ¢ M3ToynoeBponeiickuTe Crpani

EnHa oT roeMuTe rpiku Ha HaydHaTa OGIHOCT € BBIPOCHT MO KakbB HAuMH Ja ce
IIOMOTHE Ha HOBoobpasyBasuTe ce JeMokpauuu B iarouna Espomna. Tyk HaMa neceH o6y
OTTOBOP, Thil KATO TIOJIOKEHHETO € TBbpJE PasiIMuHO B AbpxkaBute oT 6usmma CCCP ot
elna ctpada u B [Tomua, YexocnoBakud, YHrapus, bbiarapus ¥ Pymbuus oT apyra.

Oco6eno Texko Marmexaa rosoxexnuero B Pycus. INpeauinaTa cucTeMa Ha Hayy-
HUTE OpraHU3alldK Beue He PYHKLHOHMpa, YYeHUTE 3aryfuxa MpUBUIIETMUTE H TojiIMa
YacT OT aBTOPMTETA CH, 3aLLlOTO OT TAX He Ce O4aKBa Jia MOMOTHAT 3a MpeooIBaHe-
TO Ha OHELUHUTEe MKOHOMMYECKH TPYAHOCTH. B HAKOM cly4ay HemlaTa ca CTHrHaju
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MpPoCTO 110 BBIPOC Ha ouenssaxe. [lopann ToBa AaXe Ha HAM-BHCOKH MONHUTHYECKH
paBHMIIa 61Xa 06CHIeHH HAKOJIKO IIPOrPaMy 3a OKasBaHe Ha MOMOIL, LeISIIM 42 OCH-
rypAT MUHUMAJIHM 3alJ1aTH JIOHE 33 HAKOU KaTeropuu yuenu. CTpaxyBaM ce, ue Tesu
NporpaMu e ce MPOBAJIAT - [10 3aKOHOBH, GXOPOKPATHYHH WIH (UHAHCOBM NMPUYKUHH.
B no6aska xbM TOBa GHOPEX MeH Ha TSX UM JIMIICBA ONpeENeHo NOCTOMHCTBO. HamuTe
xosteru oT Marouna Espona ce HyXJasT He OT HOAASHUS, 2 OT HAPTHLOPCTBO.

Enna nporpama, KoaTo e ro-Majiko amMGHilHO3Ha, Ho oBellaBa He3abapHa oMol &
MHHLMaTUBaTa Ha AMepHkaHekoTo Pusuuecko OGILECTBO Aa ce YCTAHOBAT PA3IHUYHM
¢opmu Ha cLTpyRHMYeCTBO. [IoBONeH ¢bM, Ye ¥ EBpomeiickoTo dusmyecko O6mecTso
(E®O) obebiaa nonobHu MHALMATUBH. OcBeH Mo (PMHAHCOB HAYMH HME TpssbBa ma
NOMOTHEM Ha HAILMTE KOJIEIH A2 OCHILECTBAT NPeXoja OT CHCTeMATa Ha JbpXKaBHO
ynpasjieHue K'bM cBoG0ZHA JeMOKpPATHYHA HaydHa oBLIHOCT, criocobHa na KOHKYpHpa
Ha MEXAYHapoJHO HHUBO. OCBEH BCHYKO JPYro TOBa L{e H3UCKBAa NPOMsHa Ha
MaHTaJIMTEeTa, KOSTO He € JIECHO M H3HckBa MHoro BpeMe. Ho caMo Taka Moxe na ce
u3rpagM nobpa ocHOBa 38 CHTPYAHUYECTRO,

He Taka KpuTHYHO € NosioxkeHHeTO B Apyrute MaTounoesponeiicku CTPaHU, HO Te
CBILO C€ HYXAAAT OT HalllaTa NNOMOLL, 32 fa [IPE0JOJIEST IPEAMILHATA CH U30JHPAHOCT.
[Iporpamute 3a opraHu3npaHeTo Ha kKoHDePEHLMH ¥ paGoTHM ceMMHapH, 3a pasMsHa-
Ta Ha QU3NLU-N3CIEN0BATEIN M CTYIEHTH ce 06chxkaaT B E®O, a HAKOM HALMOHAIHM
pusuveckn obumecTsa Beve 3anoyHaxa Aa AeiicTraT. epMmanckoTo OHanuecko
O61ecTBO pyaaBa ro1sMo 3HaYeHHe Ha TO3H MPoGleM U & B Npoliec Ha MOANKHCBAHE
Ha pasJIM4HY CIOPa3yMEHHS 32 CbTPYAHMYECTBO. B X0 ca HHULIMATHBUTE 3a JOCTABKA
Ha Hay4Ha JHTepaTypa - Ge3MIaTHO WIH Ha HAMalleHH LEHH, a ChILO ce 06ChKaaT
MeXaHH3MHU 32 OCHUT'YPABaHe Ha KOHCYJITaLMM, KOraTo 6baT nodckBaHK. Heobxonum e
NO-HHTEH3UBEH QHANIOT MeXAy husuuuTe oT M3Toka u 3anana, Thii kaTo BCe OlLie JuM-
CBa B3aHMHO pa36upaTenc:'rBo B MHOrIo o6nac‘m, a HHEC Tpﬂ6Ba Aa y3HaeM OT Haluurte
M3TOUHH KOJIErH KOM CHIOPE] TAX Ca Haf-HEOTJIOXKHHTe NeHCTBUS, KOMTO Tpa6Ba ma ce
npeanpuemar. '

. 51O u ®EY cTanaxa npuTeraTeNeH LEHTH 3a MEXAYHAPONHOTO ClELBOEHHO CBT-
- PynHu4ecTBo B EBpona M mo-kbcHO 3a 6110koBeTe, paslieNeHH OT JKeJA3HATA 3aBeca.
3aBecaTa naaHa, HO BCE OLLE CHLLECTBYBAT MHOXKECTBO AYXOBHMU 3aBECH, U3HUKBAT HO-
BM HallMOHaNHW npobiiemu u EBpona Bee ole He € HCTHHCKH 06eanHeHa. BbhaHUKBaT
HOBM M3ITHTAHUA, HA KOUTO (USHLMTE OTHOBO MOTraT M curypHo mie yctosr! [da cu
$H3MK e MpUBMITErUs He CaMO 3aLI0TO MOXELU A3 yYacTBalI B 6raropoaHuTe Younus
3a pa3KpHBAHETO HA NMPUPOJHHTE TallHM W MO TO3M Ha4MH Ja o6OraTHIN YOBELUKATA
- KYJITYypa. 3aKOHHTE Ha HAYKaTa W HAYYHHAT €3MK eJMHCTBEHH ca 06ILIONpUETH B LieTUs
CBAT M 3aTOBAa MHOTIO yJIECHABAT MEeXAYHapOIHOTO pa3buparesncTso. B MUHaNOTO To-
Ba HU TIOMaralle He CaMo 11a pa3BUBaMe CBOATA Hay4YHa oBacT, HO CBIIO Ja YKpenBa-
Me pa3bUpaTesCTBOTO H Ja PAa3BUBAME JOBEPHETO MEXKIY X0pa OT PasJIMUHH HAPOIH,
pacu M Bepousnoselanus. YbeleH cbM, e 16 MPOABIKMM TaKa ¥ 3aHAIIPE] B HOBUTE
YCJIOBHS Ha cBeTa. B '

Npesop or anrnwiicxu: Mnxaun bywes
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[IEPCIIEKTVBY HA IIPEHATA EHEPTETHKA
10 TOAUHHA CJIEQ HEPHOBUJI

Wsan Yaynos

kpas Ha 60-Te FOIMHY MEpCIIeKTHBUTE 3a PA3BHTHE HA SIPEHATA CHEPIETHKA B

Brarapus 6sxa 6naronpusTHU. [ 1aBHUTE BOAHU pecypcH OfXa Betue BIPerHATH
32 [IPOU3BOJCTBOTO Ha €NeKTPUUeCKa eHepIus, BBIUIMILIATA cTaBaxa AeQHUMTHA CTOKA,
a rasonpopoaure ot CCCP 6sxa Bce oitie npoekT. [louth 75% oT eHeproHoCcHTeINTe
Tpabeawe na 6bIaT UMUIOPTUPAHU. BBIpekH CpaBHUTEHO HHCKHMTE IO TOBa BpeEMe
HeHH Ha BhraMIIaTa U HedTa, peaktopute oT THIa BBEP-440/230 65xa KoHKypeHTOC-
mocoOHH TIopaJi HEBMCOKATA CH LigHa: eMH PEakTop OT TO3H THII CTPYBAllle TOraBa
okojio 70 MUIHMOHA Jonapa.

B BBJICAPUS BCE OLIE HE E U3Ir'PAJEHA ANEKBATHA
HAITMOHAJIHA CHUCYTEMA 3A PAIVMATIMOHHA 3AIIATA. ‘

[To ToBa Bpeme M a3 NMpUHAUIEKAX KbM TPEANA3IMBUTS NOJJPBKHALM Ha ANpeHaTa
eHepretuxa. Tpu roguuu npeau bpeuAT peaxtop B AEL “Koznonyit” na 6s1e Bxio-
HeH K'bM eJIEKTPHYECKaTa MpeXKa Ha cTpaHaTa, B KaveCTBOTO CH Ha eKcriepT fopmysupax
OTIpeHeNieHH W3MCKBAaHUS, KOUTO CMATAX 3a HAJIOKUTENHH. MHOro oT Te3H M3UCKBAHMI
obave He ca M3ITLIHEHH U 10 gHec. B Buiirapya Bee ollle He € Uarpa/ieHa ajlekBaTHa Hallu-
OHAJIHA CHCTeMa 33 paiualloHHa 3amuTta, OOydeHHETo Ha 3aeTHTE B TO3H KJIOH Ha
eHepreTHKaTa CHELHAIUCTH U ITOHACTOAIIEM € He3aJOBOUTEHO.

OcHoBaure 1a IpHeMa 10 OHOBa BpeMe SApeHaTa eHepreTHKa MU Aapallle Npeay
BCHYKO JOKJIaNBT Ha PacMyceH, ChIVIacHO KOHTO BePOATHOCTTA 33 TEXKKA sipeHa aBa-
pus ce oneHapamie Ha 107 go 107 3a peakTop rogumiHo. CpaBHEH ¢ pHCKoBeTe B ApY-
I'iTe KJIOHOBE Ha eHepreTHKAaTa, TO3M PUCK U3INIeKJalle ITPHEMIIHB. N

Ho ¢ pasumMpsaBaHeTo Ha IMO3HAHMATZ M OMMTa HU B Tasu obJlacT TasM cToHHOCT
TpabBallle TOCTOAHHO Ja ce Kopurupa.* [loHacTosnIeM BepOSTHOCTTA 32 TeXKa aBa-
pHs DK ToBeYeTo peakTopHu e okono 104, T.e. egna Texka aBapus Ba 10 000 rognxu,
ToBa Gemme “onuTHO” NOTBBPAEHO ¢ aBapuuTe B Tpu Main Aitnann s CAIl n YepHo6un
B Vkpaiina. [Tpes 1994 r. o6njaTa NpoIbAXHUTEJIHOCT Ha eKCIUIOATallMA Ha PeakTopH-
Te B CBeTa Bb3u3anie Ha 6900 peakToporoJuuy, T.e. 3a Ho-manko ot 10 000 peakTo-

o Heawn Vzynos, npog. 0-p, PP na CY

* EQna om npuiuHuUme e HeoudkeaHo 63 P3omo OKpexKocmagane Ha KOPRYCUIne Ha Peaxkmopu-
me @ pesyamam Ha CUAHOMO HeYMPoHHO obasusane. (Yumameaume ca un@opmupanii 3a mosu
egfercm oxono cnopa 3a I peaxmop Ha AEL] "Koznodyi" u nyknamunume. e kanayume Ha
Kopnycume Ha 21 om 56-me gpencru peaxmopa. )
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poroauHM 6sxXa cTaHa/IM JBE TEKKH aBAPHU H IPECMETHATaTa Bh3 OCHOBA HA TSAX BEPOSIT-
HocT e 2:6900 = 2,9.10. Hopu axo aBapusara B CAIIl He Geme oleHeHa mo
MexnyHaponHarta ckana Ha MexayHapoaHaTa areHUHs 332 aTOMHA eHepIrus KaTo TexKa,
ThH KaTo He € 6110 HeoOXOIMMO eBaKYMPaHETO Ha 3HaduTeNleH Gpoit xopa, Torapa e
umame 1,4.10%, Tosu puck Bede He MOXeEX Ja CUMTaM 3a MPUSMJIMB, Thil KaToO BepOAT-
HOCTTa JJOCTUra BEPOATHOCTTa 33 3aryba Ha XHBOT TIPpM aBTOMOGKITHO NPOU3LIECTBHE.

Pycku excriepTH ca H3BhPUILIY OLleHKa Ha BEPOATHOCTTa (KOATO € aHI'a)Xupalia 0Ko-
1o 150 gopekoMeceLM), OTHACAIIA C& 32 peakTopuTe oT THIa BBEP-440/230 - Taxusa
ca weTHpMTe Ho-cTapu peaktopa B AELl “Kosnomyit”. Ta mokaspa, Ye HeoBnansHa
aBapHs - HalIpUMeP CKBCBaHe Ha Tphba ¢ JuaMeThp, HO-ToJIAM OT 32 mm, BB3JIH3a Ha
5,5.10%, T.e. TakaBa aBapus [IPH eJUH PEAKTOP MOXE Ja Ce CIYSH NHH I'bT Ha 182
roguHu. OTHECEHO 3a YETHPUTE PEaKTOPa, TOBA O3Ha4aBa eaHa MoA00Ha aBapus Ha 45
ronunu! Tasu oueHka o roiAmMa cTerieH ce MOKPHBA ¢ OLeHKaTa Ha MexayHaponHaTta
areHLUd 3a aTOMHa eHeprud, MybnukyBaHa npes Maii 1995 r., ebrmacHo xosTo “oLeHe-
HaTa 4eCTOTa 33 USXBBPJIAHE HA PAJHOAKTUBHOCT C TeXKH PaJMOJIOTHYHM MOCAEICT-
BUA IpH peakTopuTe 1 1 2 Ha Kosnoay#, puanmza Ha 1,2.10 3a cheTosHueTo npes 1991
I. 1 Ha 2,9.10% npe3 1993 r.” (PasjukaTa B OLEHKHTE 33 OBETE MOCOUYESHH FOJUHHU ce
065CHSBA C HAMAJICHATa OMACHOCT OT MOXKAPH.)

AEL “KO3JIOAYA” ChbBCEM HE E JOCTUIHAJIA TAKABA
CTEIIEH HA CHI'YPHOCT, KAKTO CE TBLPIHU

BepoaTHocTTa 3a eBeHTyallHa Tex)Ka aBapus ¢ oTpaborunuTe okoso 600 ToHa ro-
PHMBHHM eJleMeHTH B Gacelinute Ha AEL] “Koaoayif” He ¢ oLieHeHa aeKBaTHO OILE OT
Hukoro. Jlo rofiaMa kaTacTpodha MOXKe [a Ce CTHTHE, aKO HACTBIIH HEKOMITEHCHPYEMO
M3THY2HE HA OXNaxJaIaTa Boja OT OGacelHuTe, B KOMTO c& HaMMpa OTpaGoOTHIOTO
ropuso. ToBa Moxe fa ce ciTyuu, HalpUMep NpU KaTacTpohalHo 3eMeTpEceHuUe, Te-
POPMCTHYEH aKT MIIM NaJjaHe Ha caMorner. B nofoben ciyvaif, M3axebpsieHaTa B OKOJ-~
HaTa cpefa paJHOAKTHBHOCT - IIC MOM HpecMATaHMA - GW MOIJIa Ja Bb3jlese Ha
CTOHHOCTH, NPEBHWIABAIIN YETHPUKPATHO Te3y Clie] sApeHaTa kaTacTpoda B
YepHoOui.

Hbary romunu nmpenun Texxata aBapus B Tpu Maitn Altnaun Kocra Tounue ot
‘MacauyseTokns TEXHONOTMYEH MHCTHTYT € HAMPaBUJ CPABHEHUE MEXIY eMUCHMATA U
pasnaflaHeTo Ha PaJHOHYKJWAMTE Ha eJHa BoJOpoAHa Gomba oT | Mt ¥ cronssadeTo
Ha aKTHBHATa 30Ha Ha eAuH 1000 MW-peakTop (Bux ¢ur.1). Buxaa ce HanmpuMep, ue
TIpH TEXKa aBAPHA Ha ANPEH PEakTOP OT/IOKEHATa BhPXY 3EMHATa IIOBBPXHOCT PagHo-
aKTHBHOCT cjieft 25 ro/iuHyu Moxe Aa 6bae okono 1000 bTH NO-BUCOKA OT pafMoak-
THBHOCTTA CJIeJl B3pKBABaHEe Ha BOXOpoAHa Gomba.

Cnen aBapuara s CAIl[ nupeKkTHUTE M MHAMPEKTHHTE MOPAKEHHS 65Xa OLEHEHM Ha
130 munuapna ponapa. Ilopaxenusra ot kaTacTpodata B YepHobun ce oueHsBar Ha
okoJio 580 munuapna nonapa. [Ipu eeHTYyamHa TexXka asapwi B AELL “Bu6nunc”, P,
WIETHTE MOTaT 1a JOCTHIHAT 10,7 TPUIIMOHA repMasCKy MapKU.

Hpata Hosu peakTopa BBEP-1000 MW B AEL[ “Kosnonyit” crpyeaxa 10 mbTu no-
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npusokenue
Bur.1. MameHerue Ha omaoXeHama paguoakmuBHoem Beve, OTKOJKOTO pe-
npu B3puB Ha amomHa 6om6a om 1 Me2armoH u cmons- W axtopute BBEP-440/
Barne Ha akmuBHama 30Ha Ha 1000MW -peakmop 230. [Ipe3 BpeMe Ha
(no K.Tsipis) _ MOHTaxa Tpsbpaie

' Ja ce HampasaT 2000
usMenenus. [Topamu
OYaKBaHHTE TPYJHO-
CTH IpH eKcIjIoaTa-
umsra (650 N 5 Tpsb6-
palie na ObJe crHpaH
nosede oT 50 nbTH.
nopajyu HenpeAsuae-
HH peMOHTHH pabo-
TH) ¥ TBBP/E roJiaMa-
Ta MOLLHOCT, MPaKTH-

10“

1010

10°

O6ma paiMOAKTHBHOCT B AKTHBHATA 30H2
Ha peakrop 1000 MW .

10

AKTHBHOCT Ha PAJHOHYKITHANTE

M3XBBPICHH TIPH CTONABAHE HA
AKTHBHATA 30HA Ha peakTop

" ¢ momuoer 1000 MW

=]

10
rapckuTe eKcnepTu
He cyMTalle 3aKyIy-
BAaHETO Ha Te3U peak-
TOPH 32 CNOJIYWIUBO.

Ofma axTrexoct (Kropm)

10 O6ma axTHBHOCT

or aromna Gowmbs
€ MompHooT B xpaifHa cMeTKa, U3-
e TIONI3BAEMOCTTA Ce OKa-
10 3a cpefHo camo 34%,.
KOETO C¢ PaBHABA Ha
UHCTAIMpaHaTa MOIL-
wh « - HocT Ha TEL] "Bo6oB
E x a non"! I'-n Pagynos,
s % g S ) 6uBII IpeAceAaTeN Ha
oy — o KomureTa 10 eHepre-
b 110 ‘ 110, — 10 10 {° 10+ THKa, Hapeye MocT-
1

pOABaHETO HA Te3H
peakTopH “Haf-ro-
NSAMOTO NpECTBILICHHE cnpAMo Gbarapckara eHepreTHka”*. HenoHATHO e, 3aIl0
noHacTosmeM chIUAT KoMUTET Kenae Na NPOABDKH 3aMPa3scHUs CTPOEK Ha AELL
“Benene” cbe chutute peakropu BBEP-1000. (M3xoxa ce oT TOBa, 46 Te3W peakTOpH ILC
6b1aT ¢ momobpeHa koHcTpykuma.) Criopes MeH, ToBa Xe/faHHE BEPOATHO C& IBJDKK H
Ha HaTHcCK OT YecTHHrxay3, ®peHckaTa eJeKTPHYCCKa KOMIIaHUA, BAHO u np.

© Bpeme,m3Teso cnen chbRTNETO (RACOBE)

* Taxuea 204eMu MOWHOCIYU HU NPAGAM 3ABUCUMU OM eHepzocucmemume Ha Vipaiina u
Mondosa, 3aupomo edunuynama mourocm He mpabea da npesuwasa 1/10 om Moxyagcr;ma Ha
yAaama eHepeocucmeMa, KOAMOo y HAc¢ npes AAmMomo cnada ceza 0 okono 4000 . 3amosa
bewe uszpaden u cKBNUAM eAEKMPOnPogod 750 kV. :
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npuaodenue.
MexayBpemenno o6ave ®penckara enekTpuyecka KOMIAHMS e W3Ka3a TBBPJIO cpeilly
nponbjbkaBaHe Ha cTpoexa Ha AEL] “Benene”, Thit kaTo To3M CTpoex He 6M Morba na
OTFOBOPH Ha TeCTa 33 MUHMMAITHK pa3xoiu. ("Nucleonics Week" ot 12.01.95 r.)

‘Ot 1990 r. Hacam ce oka3Ba HATHCK OT cTpaHa Ha MexayHaponHaTta areduus 3a
aTOMHA ¢Heprusl, BieHa, n Ha pa3TpeBOXeHU yHeHH M CelMAaNUCTH 3a nopobpssane
Ha CUrypHOCTTa Ha wecTTe peaktopa B AEL] “Kosnonyit”. B pe3y/iTaT Ha ToBa 61xa
IPCANPHETH KPATKOCPOYHO MOR06peHHs, HO He 65Xa MOCTHIHATH ChIeCTBEHN
PeSYNTaTH, Thif KATO 32 PAJUKANIHOTO U JBJIFOCPOUHOTO nofobpsiBaHe Ha CUIypHOCT-
Ta 61Xa GUIM HeOOXOAUMH CTOTHLIM MUTHOHH nojiapu.

[Ipes centemspu 1992 r. umame CEpHO3eH MHIMACHT B eJIGKTPHYECKATa YACT Ha

wecty 6ok (BBEP-1000). Torasa aBapuMHNTe QU3eNoBH reHepatopu Tpsbpame ga

ObNaT BKJIIOYEHH B NpoIbikeHHe Ha 60 uaca. Tosu uHLMEeHT mokaza, ue AEL
“Kosnonyit” cbBcem He e AOCTUTHAJIa TakaBa CTEMNEH Ha CHTYPHOCT, KaKTO € TBBPLH.*

'AEL "BEJIEHE" - YTOIIUSA ,
Tesu npo6ieMu ecTecTBeHO HaMaBAT aTPaKTHBHOCTTA Ha JApEHaTa eHepreTuka. Topa

HaMEpH oTpaxkeHue u B knurata Ha BAH 3a AEL] “Benene”, My6IIMKyBaHa Opeau OKoJIo 6
FOJMHH. AHaJTU3BT, ChABPXKALI Ce B Ta3y myGnuKaLms, JoBefe 10 CIIUpaHe Ha H3rpa¥nia-

Heto Ha AEI] “Benene” cieg rnacysane B HapogHoTo c¢hbpaHue. 3a chxaieHue
HarnocJICbK 3aloYHa HOBAa KaMITAHHMA 33 JOBBpIIBaHE NIOHe Ha Mbprug 1000 MW-6m10xk.
[IpeasuneHnTe U3MeHeHUS B aKTHBHATA 30Ha Ha TO3H PeakTop U HA CHCTEMHTE 3a YIIpaB-
JICHHE ¥ KOHTPOJT e 6'bAaT NPeANpHETH OT 3aNafHK KOMIIAHUU CBBMECTHO C IIPOH3BOTH-
Tesis ot Pyonsd. 3amaimanero 6u TpA6BasO0 N2 CTaHe Ypes KpegUTH, KOUTO Ja Obaat u3m-
JIaTEHU MOCPENCTBOM NO-KbCEH EKCIOPT Ha €JIEKTPHYECKa eHeprus.

3a MeH ToBa € yTomus. HoBbpuIBaHeTO M chopaxaBaneTo Ha PeaKTopa chbc CUCTEMH
3a ypaBJIeHHe U KOHTPOJ OT 3amafHu GUPMHU LLie Bb3jese 110 OLEHKA Ha Y ecTHHIXay3
Ha okono 1,2 MHmHapna matcku Honapa. Cropes MeH Tasu CTOMHOCT € 3aHHKeHa,
OcBeH TOBa TaM CEM3MUYHOCTTA € ¢ OKOJIO | CTefleH N0-BHCOKa OT Tasu Ha Koanonyit.

MAJIKHTE "KOMYHAJIHU" TEII 1 BEI] ‘

[To-BaxkHoTo €, ye Brarapus uama nyxaa or n3rpaxnanero Ha Hosa AEILL Tvif xaTo
TIpe3 NOC/IC AHNTE roJMHH PE3CPBHUAT KAIALHTET Ha HHCTAIUPaHHTE eHePIHitHK Moy~
HOCTH e okono 50%! O6aue n3nonzsaemMocTTa Ha TIOBEYETO USHTPAJIH € CPaBHUTEIHO
HHCKa, ThIT KATO MHOT'O OT THX TpsbBa ga 6baaT PEMOHTHDaHU H MoJiepHu3Hpany. Ocpen

* Yecmo ce mespou, e Peakmopume BBEP 440/230 ne mozam da asapupam nodobro Ha Yeprobuackun
mun peakmopu PEMEK. Om nybauxayunma na FO. Cunsic om Aanyapu 1996 a. (csemecinno uzenedaune
Ha Mesicoynapodnua UHCIMUMYm 30 cucmemen anaaus u Pyckama axademun na Haykume) obuue ce
8UDKCOA, Ue IM.HAD. MOMAAEH OMmMids3 Ha peaxmoprama cucmenma (kombunayun om pucka sa asapug
U cmenenma Ha u3Xes paaHe Ha Ppaduoaxmugrocm) sa ns peomo noxonenue PEMK e cpasenue coc
cmapume 3anadnu peaxmopy ¢ 100 namu 10-2043M, 30 BBEP 440/230 - 80 nemu, 3a amopomo
noxonenue PEMK (xakwsemo e aeapuparunm uepnobuaciku pearinop) - 40 nemu. 3a BBEP 440/213 u
mpemomo haxonerue PEMK - 10 nemu, u 3a BREP 1600{320 - 5 nemu, m.e. no mosu Kpumepuil
hawiume crmapu peaxmopu 440/230 mozam da 6w dam no-onacuu om Yeprobuncius.
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npuaokenue |

UEHT/KBTY

tur 2 7
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(uerm/k8mu)
3a

eAeKmpo-
eHepaus
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Agpenuu
Bveauury 2
yusmpanu 8
cay . 't

[ 1
1979 1980 1981 1982 L

TOBa BLIVIMINATZ HMKOra He gocturar. Ho ako 3HauMTeqHMAT Gpolt Mamku Bog::Tz
TepMHYHH eTeKTPHIECKH LEHTPAIH, CIPEHH OT eKCILToaTanus, 6bat :;HO:(?BXCTOM
W/WIK ce OCTPOAT HOBM TakHBa, TO3M KanalMTeT Le ce ynenmn.ﬁ o, oone Morm;
xuM rpajckute TEL] 6b2aT MOHTUPaHH JOITbJIHUTEIIHO ra30BH TypOUHY, Xa More
Ila ce JOCTUTHAT CYMapHO MOIUHOCTH oT nosede oT 1000 MW CPCHI‘ZB 1IeHa, yoxTo O
6una ot 5 go 10 T Mo-MaJika OT LieHaTa 3a fobbpiiBane Ha AELl “benene gmnxme
ToBa He TpabBa Jia ce 3ab6pass, ve cropbxkeHuaTa 3a AELl ca BHOCHH, no%:g:m{o e
"xomynanHr" TEL] u BELI mMoraT fa ce Npou3BexaT y Hac, KOeTo e Mo
ch3fiazie HOBH PaBOTHU MecTa.,

BRMAHIIHA

1 1 1 | : 4 .

1983 1984 1985 1986 1987 1988r.

CIHIOPEJ H3CJEIABAHUS HA CBETOBHATA BAHKA II?I'IE);IIFﬁA;Hﬂ BAEMA
EJHO OT IIbPBUTE MECTA IIO PASXMIIEHME HA E B

Hali-roieMusT ¥ HeU3IoN3BaH eHeprHeH NoTeHUYal Ha Brarapus ce lcp_o o b euiep-
ruftHaTa epexTuBHOCT. M3cneasanus Ha CpeTopHaTa GaHKa MOKa3BAaT, t;e ga e
HMe “pasxuilleHMeTo” Ha eHeprus brnarapus e NMouTH Ha IbPBO -M}:SI’I]‘( (; o o
Gpyrocouualied NpoOyKT SINoHMs ¥3pasxoABa AEBET ITH MO Magxoﬂ D
Boarapus! Axo 6uxMe MOMTH Ja MOCTUIHEM 10 OTHOLIEHUE HA P A Ha eHepru
TOHE HUBOTO Ha YHrapus, KOATO u36pa36xonaa IiBa r;:;;l :r?lf-[;«::::oe::%mo 0T s s
eJUHULIA GpyTOCOLMaNeH NpoaykT, 61 610 Bb3MO e e oa e
HHTe enexTpolenTpaiu! EcrecTBeHO, 6B1rapcKoTO CTONAHCTBO HE 0K pe

: B Ta34 HACOKA Boe Ollle He ca NpeArnpHeMaHy HUKaKBH CepHO!

foﬁf éiiiﬁi;t};ﬂspes 3MMHUTe Meceld MoraT aa ce crectar go 2000 MW, ako ce
cHabgBa HACENEHMETO ¢ PBIVIMILA U I3 Ha IPHEMJIHBH LIEHH.)

CBOEOBPA3EH “AJPEH KOJOHHAIAIBM”

a
anB HamlaTa cTpaHa NpeMUHaBaT TpH ra3onpoBoja, KanauyuTeTsT Ha KOUTO HM
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npuLoNent
SHa9UTENHH pe3epBH. MHOTO 46CTO ce TBbP/M, 9 BHOCHT HaTa3 OT PycHs € HecurypeH.
Kax toraBa BHOCHT Ha SIPEHO IropvBo, Nak oT TaM, 6W 6un no-curypen? Iapure,
KOHUTO HOCTHIaT Io Bhjrapus oT 3alafHU CTPaHH, ca NpeHa3HaueHH MMPeIH BCHUKO
3a [IOBUIIaBaHe Ha CUTYPHOCTTa Ha sApeHaTa eHepreTuka. [lo-enecrobpasto 61 Guito,
ako 3anafsT NMoMorHe Ha Bhirapyd 3a noBHiiaBaHe Ha SHEpPrHiiHaTa e(heKTHBHOCT B
HKOHOMHMKaTa. 3anagbT 61 Morbl Ja noMorxe Ha Boirapus 3a ocurypsiBaHe Ha BHoca
Ha eHeproHOCHTeNH, 3a NofobpsBate Ha e(eKTHBHOCTTA Ha HAJIMMHHUTE KOHBEHLM-
OHaJIHH eJleKTpoueHTpainy. ITpy HacTOAMIOTO TEXKO HKOHOMHMYECKO MOJIOXCHME Ha
cTpaHaTa 3amaJbT Y 3aIajJlHUTe KOHIEPHH He Ou TpAbBaNo la npeljiaraT KpeIuTH 3a
usrpaxjane Ha AEIL Tosa e cBoeobpaseH “AApeH KONOHUANIM3BM”, KOraTo Ha GefHu-
Te H3TOUYHOEBpOINeHCKH CTpaHM ce Hajlara SAPEeHHAT PHCK H C6 CTMra JO M3HOC Ha
AlpeHa eJIeKTPUYECKa eHeprHs, 3a Jia ¢6 U3IUIATAT KPeAUTHTE. “SIApeHusT ToK” 3aToBa €
€BTHH, 3aIlI0TO Ce IIPOM3BEXKAA NPH HEBUCOKA CTElleH Ha CHIYpHOCT. AKO TO3M “SipeH
Tok” 61 ce mpoussexaan HarpuMep B CAIIl, To npu HaloXeHHTe TaM M3UCKBAHUA 32
CHI'ypHOCT, TOH Bede He 61 OMi KoHKypeHTOcmocobeH (Bixk ¢ur.2). 3aToBa, KakTo ce
cbobmasa B cncanue "Nucleonics Week" ot 20.10.94 r., 8 CAIIl met AEILI ca 6unu
CTIPeHH MOpaii HEKOHKYPEHTOCIIOCOOHOCT U ce IporHosupa, ue Apyru 8 1o 10 tpabea
Jia 6p1aT cripeHu npe3 ceABaILiTe 4-6 NOJANHM, 3a1L0TO B MHOT'O ILIATH PETyJIalHOBHUTE
KOMMCHH He TIPU3HABAT IOJIAMA YacT OT Pa3XOAMTe 110 CTPOeXKA M EKCINIOATALMATA Ha
AEIl 1 He nomyckaT Te3u pasxofd Aa GbJaT BKJIIOYEHM B LieHaTa Ha NpojaBaHaTa
€J1eKTPOeHE Prisi. i v

B cricanue "Economist" ot 7.10.95 r. ce TBBpAM, Ue Beue HABCAKBAE AApeHaTA
eHepreTHKa e cTaHaJa HeKOHKYPeHTOCIIOCO6Ha, KOTaTo ce BKIKOUAT OrPOMHMTE Pa3XOAH
32 TpeTHpaHe U ChXpaHeHHe Ha O0TpaGOTHIIOTO rOPHUBO ¥ JIMKBHAMDAHETO Ha CTapuUTe
peaxtopu.* .

briirapus UMa Hyxza oT HOAKpena 3a oHo0psABaHe, 3a YCLBbPUIEHCTBAHE HA KOH-
BEHLIMOHAJIHATE eJIEKTPHYECKH LEHTPAJIH, 32 H3rpaXlaHe Ha MAJIKH LEHTPally, 3a U3-
NOJI3BaHe Ha HEMAJIKUA [IOTEHLMAT 32 crecTABaHe Ha eHeprisi. OnacHaTa sapeHa eHep-
rus TpAbBa nocTeneHHO Na G'bJle H30CTaBsIHA M TOraBa HUE M OCTAHAJIUTE eBpPONeiLH
OuxMe MOTJIH J1a ClUM No-criokolino. B

Cmamusma e ny6auxyBana nbpBoHaYarHo 8 c60PHIKA
, "10 ropuni cnep Yeprnobunckara karactpoga’,
dboupauus Xainpux beon, Exouncruryt, Keonu-bepnusn (1996 r.)

Benexxa na pepakumara: Temama e OUCKYCUOHHA.
Pedxonezunma e 2omosa da nomecmu 1 Opy21 MHEHUA.

* Coanacro yumupanomo uscaedsane, npedcmaseno om F0. Cunak, samanama na wecuzyp-
HUme peaxmopu 6 Hawume CPAHY ¢ G0CMAM® YHO CUSYPHY tye CIMpysd okoao 3 nemu noseue

OIMKOAKOMO 3AMAHAMA UM ¢ HeAd peru enexmpoyenmpanu. I10dobro e cmanoauwemo u Ha
Ceemosnama banxa.
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H3CJIEBAHE VHTEPECA HA YUEHMITUTE KM
OBYUEHUETO IO ®MU3HUKA 1

- ®AKTOPUTE, KOUTO I'O OBYCJIABAT

Gredpan A. Huxonos, Pymana C. MuTpnkosa

OPMHPAHETO Ha NO3HABATE/HHTE MHTEPECH Ha YYEHULMTE CTaBa MO/ BJIMAHH
@em Ha pa3MYHM (aKTOpH: CpelcTBa 32 MacoBa MHQOPMALWA, POAUTENH U
GIIM3KH, TIPHATEICKO OOKPBXKEeHHE, YCIOBUATA Ha NasapHaTa HKOHOMHKA, PeajlHUTe
Bb3MOKHOCTH 32 COLMANIEA PeaIH3aLys, IPeJIaraHaTa OT PasJIMTHUTe COLMalIHM chepu
MaTepHaJIHa OCUTYPEHOCT, HECHBIIAIEHHETO MeXIY HHTE/IEKTyaIHa M MaTepUalTHa nnpec-
TIOKHOCT M Tp. OCHOBHU CpeX TAX 06ade CH OCTaBAT yIHIMILETO M YIUTEIAT.

[Mox BB3AeiicTBHETO Ha TOCOYeHUTE (akTOpH BHUMAHHETO U JIGHHOCTTa Ha yHeHH-
Ka MOCTeNeHHO ce (hOKYCHpPAT KbM OlpejieNicHa Ipyna y4eOGHH NpeJMeTH, KOUTO UMaT
pelLIaBAILO 3HAUeHHE 32 33/I0BOJIABAHE Ha MyXOBHHMTe My NOTPEGHOCTH 1 MOArOTOBKa-

"Ta 3a 6Benla colyanHa pealnsanus. ToBa BOJH A0 M3rpaxIaHeTO HA CHOTBETHA CHC-

TeMa OT MOTHBH 32 YieHe, o GOpMHpaHe Ha LSUIOCTHO OTHOIUEHHE KbM YdeOHMA
NpPOLEC, @ OTTAM - M Ha ONpEJe/IeHH TUIHOCTHH KadecTBa. 3aTOBa M3Y4aBaHEeTO H
HOpPMHpPAHETO Ha [O3HABATEHUTE HHTEPECH € elHH M3KIIIOYUTE/IHO BaXeH M BETHO
aKTyajieH npo6JieM, CBbP3aH ¢ Pa3BUTHETO Ha HKOHOMHKATA H 061ecTBOTO,

B HacTosniaTa paboTa ca MpeACTaBEHH Pe3YNTaTH OT eMIMPHYHO M3C/e[BaHe Ha
MHTepeca Ha YUeHHLH KbM ydeOHus npeameT Qu3nKa, Ha CBBHP32HOCTTa MY C XH3HE-
HUTe TUIAHOBE Ha YYeHMLTe U hakTOpHTE, KOHTO 06YC/IaBAT TO3K MHTepec. Hlosox 38
NPOBEXAAHETO MY € OTHABHA KOHCTATHPAHOTO B CBETOBEH Malllal NOCTENEeHHO Hama-
NsBaHE Ha MHTEPECcA HA MJIaJUTe XOpa KbM TOUHMTE HaykH (B YaCTHOCT KbM thusuka-
Ta) N MHKEHEPHUTe AUCLMILTHHY . Tosu pobrieM, o MHEHHETO Ha LslaTa ¢usuuec-
Ka KOJIeTHsi, CH OCTaBa OCHOBeH mpofieM Ha o06pa3oBaHMeTO Mo (QM3MKa U cera. B
penuua myGIHKaLMK He caMO Ce OTYMTa TO3H (aKT, HO H Ce M0coYBa, 16 NOHIKaBakHe-
TO Ha MHTepeca Ha y1eHULMTe KbM (u3MKaTa H CBBP3aHUTE C Hest npodecun BoJH A0
NOCTEIeHHO 3aHIKABAHE Ha KPHTEPHUTE NIPU IpMeMaHe Ha CTyAeHTH BbB BY3, a ToB2
HEMHHYeMo 06yc/aBs MOHMKaBaHe HUBOTO Ha 06pa3oBaHOCT U 06II0TO HHTEJIEKTYaJ-
HO paBHMIIE Ha ITOATOTBAHUTE CNELHATHCTH,

Uacnenpagerto 6e peaJH3UpaHo Ha YETHPH eTara - CbOTBETHO Npe3 1977,1979,1982
u 1994 rr. upes aHoHUMHa aHKeTa ¢ 06mo 1800 3aBBpILBAjUH CPEAHOTO CH obpasoBa-
HHe yaeHUIM oT rpasoseTe Ilmopxus 1 CMONAH. AHKETHTe NPOBELOXa KIACHUTE Pb-
KOBOJUTENN M yuuTenure 1o ¢pusuka. [IbpBUAT BHITYCK U3LSLIO © oby4aBaH no yue6-
HHULUTe ¢ pBKOBOMTEN Ha aBTOPCKUs konekTHB M. boprcoB, BTOPHAT - 110 y4eGHHLIH-
Te ¢ PbKOBOJUTENM Ha aBTOPCKUTE KOJIEKTHBH M. Bopucos 4 UB. 3naTeB, TPeTHAT -
1o y4eGHUIMTE ¢ PBKOBOJHUTENIN Ha aBTOPCKUTE KOJEKTHBH Us. 3nates u Xp. Hoqos

o Cm. Hnkonos u doy. Pymana Mumpuxosa, Ilnosduscku yrueepcumem
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M YeTBBPTHSAT - 110 Y9e6HUUM HA KOHKYPUPAIIIH C& ABTOPCKH KOJEKTUBH M a/ITEPHATH-
BeH u3bop Ha paspaborka Ha yue6HO chabpxanue. Llenta Ge na ce ycTaHOBH eBEHTY-
aJIHa 33aBHCHMOCT Ha MHTEepeca Ha yueHHuMTe KbM Qu3MKkaTa oT ob6eMa Ha yueGHOTO
CHABPXKAHHE, OT CTENEHTa HA HEroBaTa TPYAHOCT M JOCTBIHOCT, OT obuwmsa 6poil
YacoBe 33 0OyueHHe, OT HaUMHA Ha M3noxeHHe. KakTo e u3BecTHO, upes mbppata u
BTOpAaTa rPyINa UHTHPAHH Y4eGHHIIN 3HAUMTESIHO CE NOBUIIN TEOPETHYHOTO HUBO Ha
yue6HHs MaTepuall, AOKATO B MOC/EIHUTE FONMHH CTPEMEKBT € yIeGHUAT MaTepHas
B YCIIOBHMSATA Ha OTPHHYCHUS XOPapHYM l1a Gbje 1o-J0CThIICH.

TIbppa 3ana4a Ha HaceBaneTo Ge fa ce YOTaHOBH pa3npefeseHHETO Ha MHTEpe-
cuTe Ha abUTYPEHTUTE KbM DasWYHUTE Y4eBHU JMCUMILIMHM. 3a LeITa OT THAX ce
HCKallle [ia ce KiacupaT ¢ 6aj oT enHo Mo cefeM yueGHUTe npeaMeTH, kaTo Gan |
O3HauaBa Hal-NpHBJIEKaTelIeH IPEJIMET, 2 - I0-MANKO [IPUBJEKaTENeH U T.H. CpeAHHAT
Ga, oTpassBaul MHTepeca Ha AalieHa IPyNa aHKETHPAHHK KbM oNpesie/ieH yueGeH npes-
MeT ce MpecMATa 1o GopMyaTa :

n.l -+ n2+ ..+ n,.7
n, + n, + .. n,

X= s
KBAETO € N, n,, ... N, & 03HaUeH OPOAT Ha YyUCHHMLIMTE, KJIaCUPaH NPEAMETAa CLOTBET-
HO Ha bPBO, BTOPC M T.H. MACTO, a n=n + n,+ ... + n, ¢ o6musT 6poit aHKeTHpaHHU
OT rpynata. PesynTaTuTe ca npencraseHu upea ¢ur. 1.

OT TsX CHO IMUMK, Ye eliBa M € ONpPAaBAAHO [ C& FOBOPH 32 “HEIpeKhOHATO CAAA-
He” Ha MHTepeca KbM MPUPONOHAYYHHTE H MATEMATHYECKUTE YUeOHY AMCLHILIMHM,
OG0 B3€TO, MHTEPECHT KbM TSX € CPABHUTENHO YOTOMUMB. B pAMKHTE Ha OTHEIHMTE
H3C/ICABAHMA TE3U NPEAMETH Ca PAa3MEHSAIIH MECTATA CH B KJ1aCaLlUHTE, TAKa Ye B kpaiHa
CMCTKA B 06[1.10'1’0 KJIaCcUpaHe 3HaAaYUMHK pasziudyuga B Ga.ﬂa, ¢ KOHTO Te ce OllEHABAT, He
ce Habmopapat. ChiecTBer (QakT e obaye, 4e YUEHNLUUTE BbB BCHIKH aHKETH npej-
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[OYHTAT U KJIACUPAT Ha II'bPBHUTE MecTa XyMaHUTApHMTE YUeOHU IUCLMIUIMHHA. Tosu
HHTEpEC KbM XyMaHHTaPHHTE 3HAHUA 0GeKTUBHO HaJOXHM B [TOC/IeIHUTE TOLUHHA Heo6-
XOJUMOCTTa OT XyMaHHTapuaupaHe Ha o0yueHMETO I10 NPHPOJOHAYIHUTE YueOHH
JUCLUIUTMHY, CBBP3BAHETO My ¢ OOIIOTOBEILKHTE KYJTYPHHM LIEHHOCTH, MOpaJIHH, ec-
TeTHUYECKH W HPABCTBEHH NpeJCTaBH, ¢ HYXHXaTa Ha MJIaJUTe Xopa 0T eMOLMOHAJIHO
BB3INpHEeMaHe Ha cBeTa. 3al[0To, KakTo nuIie akagemuk b. B. Paymien6ax, “Ha woseka
My € HYXKeH LSUIOCTEH CBETOIIEH, B OCHOBATa Ha KOHTO JIEXM KaKTO HayuHaTa KapTHHA
Ha CBeTa, TaKa W M3BbHHAYUYHOTO (BKJIIOUBAHKHM M 0GpasHOTO) HETOBO BBL3NPUSTHE.
CreTsT TpsaGBa Ja ce BB3NpHEME, 10 JyMuTe Ha OMHp, U ¢ MHCBJITA, H CbC CHPLETO.
CaMoO CHBKYNIHOCTT2 OT HayYyHaTa U “chpleuHaTa” KapTHHA Ha CBeTa JaBa JOCToHHO
HeroBo H300paXkeHHe B Ch3HAHMETO Ha YOBEKa M MOXe Aa 6bJie 0CHOBA 3a NOBeJeHHE.”

3a orbenasBaHe € H (PAKTHT,Ue 3HAUUTEJIHO € 3aCUJIeH HHTEPECHT K'bM M3y4aBaHeTO
Ha 3alafHH e3HLH - OT IOCJIeHO MACTO T NIPEMHUHABAT Ha MbpBO. O4eBHIHO HOBUTE
COLHANHO-HKOHOMHYECKH YCJIOBHS U 3aCHIIEHaTa KORKYpeHUMS BOIAT 1O IIPOMEHH B
MOTHBAllMOHHATA c(epa Ha yUaILIHTe CE U B IIPEACTABUTES HM 32 NIPECTHKHOCT Ha yueOHU
JUCHMIUTHHK U npodecud.

Tabnuua 1
OTroBOPU BUMYCKA

1977 1979 1982 1994
1. Xapecsa mu 32,1% 29,5% 16,9% 18,0%
2. Mo-CKOpPO MU XapecBa, OTKOROTO He 28,8% 33,4% 20,5% 27,0%
3. He 3Han, GeapasnuuHo My & 28,2% 23,0% 34,8% 10,1%
4, [lpyrin ca uHTepecuTe Mu - - - 31,0%
5. Mo-ckopo He M1 Xapecea 5,5% 6,5% 2,9% 5,5%
6. He mu xapecsa : 5,4% 7,6% 24,9% 8,4%

3a Ja YTOYHHM OBIOTO OTHOLIEHHE Ha YYSHHUHTE KBM (QU3MKaTa, 33[alI0XMe BbII-
poca “ Xapecpa iy Bu pusukara kato yyebeH npeamet?”, OTroBOpHTe ca CUCTEMATH-
supanu B Tabm.1. OT TAX ce BUXKA2, Ue NOBEYeTO YYGHHMLM HMAT IOJIOKMTEHO OTHO-
IIeHHE KbM Hes (oTroBopd 1 M 2) H TOBa € CBBbP3aHO (KAaKTO JIMYM OT cliel(BallllTe
BBIIPOCH Ha aHKeTaTa) C OCHb3HABAHETO HAa OrPOMHOTO 3HaueHHe Ha (U3NYHMTE 3Ha-
HHS 33 KMBOTA Ha BCEKH eMH YOBEK, 32 BCSKa eIHa HayKa U Npo(ecs, 33 pa3BUTHETO
Ha TeXHHWKaTa M [POU3BOACTBOTO. JHAUMTEJHO TMO-MaJKUAT OTHOCUTENIEH Al Ha

YUYSHHILIUTE, HMAIUM II0JIOXKUTEJIHO OTHOIUEHUE KbM dmsmgam U 3Ha4YMTEeJIHO J1O-ToJi€- .
MUAT 0471 Ha Te3Uu, KOUTO He A Xapecsar, 110 BCAKZ BEPOATHOCT € CBBbP3aHO C HaMaJie-

HUS XOpPapHyM U € TPYAHOCTH IO aJanTHPaHETO HAa yYMTeJIM M YUCHHILH KbM HETO, ¢
JIUIIcaTa Ha BpeMe 3a 3aTBbpAABaHE H OCMUCIIAHE Ha yaebHaTa HHbOpPMaLHA.
OT aHaNlM3a Ha OTrOBOpMTe IIo BbIIpoca “KakBo BM XapecBa BbB (H3HKaTa?”, CHC-

TEMAaTH3UPaHy B Tab).2, ce BUXKIa, Y€ Hal-TOJAMA YacT OT YUeHUIMTe BUAAAT TIpUB-

JeKaTeHOCTTa it B MHOrOOpOHKTE HayYHOTEXHHYECKH U NPAKTHYECKH NPHIIOKEHMSA
(emeXTpOTeXHMKA, pAAMOTEXHUKA, aBTOMATHKA, TEIEMEXaHHKa, MeIMLIMHa, KOCMUIYeC-
Ka TEeXHUKA H 11p.), B YCBOSBRHETO Ha HeOOXOIHMH 32 XHUBOTa 3HaHHS ¥ yMeHHA. OTHOBO
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Ta6nuua 3
OTIroBOPA BUMYCKA
1977 1979 1982 1994
1. (Dn3nKaTa e cyxa 1 TEOPETUUHA HayKa, 22,7% 18,4% 253% 167%
TpynHa e 3a paséupane
9. YyeGHWAT MaTEPUan He e CboBpaseH ¢ 35,8% 39,2% 46,8% 14’,1 %
Bb3MOXHOCTUTE HY
3.OuanuHuTe 330a4N Ca MHOrO TDYRHK 23,1% 21,0% | 19,7?; | 522;‘/&
4., He ce paamexaar AocTarb4Ho 11,6% 27,3% 5,9% 6%
NPUMEPY 32 NPUNOKEHHETO HA :
¢uaukara B XueoTa -
5. BCUUKO BbB (hu3iKaTa MU Xapecsa 1,4% 3,5% ﬁ;ﬁ o3
6. Manko ca caMocTosTensara paéora 5,3% 4,8% 1% ,
W eKCNBpUMBHTUTE . 1
7. HauuHbT HA Npenoaasaqe - - ,
8. T My e 6e3pa3NUUHa, 4,2% 3,6% }2.7% 5,7%
He MU e HeoBxoauma

Tabnuua 2
OTroBOPH BAMYCKWN
1977 1979 1982 1994
1. CTporute MatemaTUyecku #3800M, 12,3% 10,5% 3,8% 6,8%
norukara, Kpacorara Ha
Pa3CLXAEHUATA, TEOPUATA
2. (Dusukara GopMupa MUCNEHETO Ha - - - 19,4%
4OBEKA
3. TNpunoXeHneTo i B npakTukara 44,0% 47,5% 43,6% 27,3%
4. CamocTosTenHa npaktuuecka - - . 13.1%
pa6ora .
5. WHTepecHuTe onuty 30,1% 28.7% 39,2% 24,0%
6. PewasaHeTo Ha 3anaum 4,4% 4,0% 3.2% 7.7%
7. Yuutenar npenopnasa MHTEPECHO 4.7% 3,4% 8.2% o 20,3%
8. Bcuuko My xapecsa 0,4% 2,4% - 4.0%
9. Y4eBHUAT MaTepuan e MHTEPECEH - - - 18.6%
10. Huwo He mu xapecsa, 1,7% 2.0% 4,8% 7.2%
683pa3NUIHO MK &
11. He 3HasA 1 HAMa OTroBOP 5,4% 1.5% 6,8% 8,9%

obave ce BMXIA, Y€ M MO TO3M NOKA3aTeN WHTEPECHT Ha aOUTYpUEHTUTE OT BUIYCK
1982 r. kbM obByyeHHeTO MO (PM3MKa € 3HAUUTENHO N0-cj1ab, B cpaBHEHHE ¢ OCTaHaM-
Te BHITYCKH.

Ot pe3yNTaTUTe ACHO JIMUYH Y rofIgMaTa POJIA HA YYHTes, HerosaTa oblla KynTypa,
CPYARLMA, OTHOILEHHE KbM YUSHHUMTE 33 Ch3AaBaHETO HAa UHTEpec KM (QU3HKaTa.
Tpesosken € GaKThT, e TBBPAE MAJIKO YYSHUL oOMUaT fa peluaBaT 3ajauu. (3a penuua
0TTOBOPH 00mIaTa cyMa ¢ Hal 100%, 3aL0T0o yueHHLHTe 1aBaT Noseye OT ediH OTTOBOP.)

HUHrepecyBaiikn ce oT TOBa, KOM €a MPHUBIEKATETHHTE 30 YYCHHLMTE CTPAHU Ha
hu3MkaTa, He MOXKeIle 12 He ce 3aMHTEepecyBaMe OT BBOPOCA Koe MW orbiibokba OT
Hesi. OCHOBHMTE OTrOBODH Ca CHCTGMATH3HPaHU B Tabn.3. 3a mbpBUTe TpH BHITYCKa
abUTYpHEHTH oCHoBeH oTpuuaTesieH GakTop e TpyaHopasbupaeMoTo yuebHo
CBABPXKAHHE, HeCHOOPA3EHO C BB3MOKHOCTHTE Ha YYCHHUMTE, KaTo Haifl-cuniHo ToM
ce npoaBaBa 3a Bunyck 1982 r. 3a nocnennus sunyck aHketupanu (1994 r.) Tosu dak-
TOp € ¢ MHOT O MO-Ma1Kd 3HaYHMOCT H TOBA ChBCEM €CTECTBEHO ce ODSICHABA € BbBEXK-
JaHETO Ha NO-J0CTBIHO y9e6HO ChAbPKaHUE Ype3 CboTBeTHaTa rpyna yueGuuum. Ha
doua Ha TORA ChAbpkaHHe vDade MHOTO NO CHJTHO CE NMPOSBABA BTOPHAT I10 3HAYM-
MOCT HeraTHBeH QakTop - TpyaHuTe 3agaud (53,3%). YueHHUHTE CMATAT, Y€ eaHa OT
OCHOBHMTe cnabocT Ha ofyueHHeTo no GH3MKa € HEAOCTATBYHOTO paslfiexjaHe Ha
NPHMEpPH 3a MPaKTHYECKOTO NPHiokeHHe Ha PU3HKaTa B pa3iuuHUTE 061acTH Ha KM~
BoTa (GHT, TPAHCMOPT, NPOMMILIEHOCT, MEAMIMHA, CEICKO CTONAHCTBO, CTPOHTEICT-
BO M JIp.), KOETO BOAH 10 HaMaligBaHe Ha MHTepeca HM KbM (PHU3IHUKATa H JO MeXaHuY-
HO yueHe Ha TeopeTHYHHA MaTepHas. MHTepecyBaliki ce oT MOTHMBalMOHHaTa cde-
pa Ha yueGHUS TPy Ha yMEeHULIUTE, 3aJafoxMe Bhlpoca “KakBo Bu kapa Aa y4uTe 1o
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duzuxa?”. OT CHCTEMATU3MPAHNUTE B 1a6J1. 4 OTTOBOPH Ce BHKIA, 4e Bo,ncz}’u“%;:gz
ca “yya, 3a11[0TO MU & HHTEePeCHO; 3aI0TO Hay4aBaM HOBHM ¥ HHTEPECHH 12616111’ e
06112 KyITypa”. 3a HerojisMa 9acT OT yHeHULUTE (usmkata e c%paau:a o ;ﬁ) .
npocdecus. 3a 6bella colpalHa peanu3alus, HO cm;psaﬂa c (buamcac _;m: gl
BBT “yda, 3alll0TO MM € HeobXxoauMa Bncoxauouemca . Tozu Qaxrop ! :)cﬂ i
caMo 3a I'bpBUTE TPH IPYIH aHKETHPAHN, THH KaTo IO ToBa BpeMe TP o :Ta
BY3 ce BacMatle KaTo GaoobpasyBall eIeMEHT 1 OBLLMAT YyolleX OT JHILA aBaT(.mH” .
MoTHBBT “yua 3apajH IpenofaBaTe/is, 3a 1a He ce H3J10%Ka npej npeTrLc;,u e
¢ TBBpJE TOJAMA 3HAYMMOCT 33 YHCHULUTE, KOETO OIlle 6OHH ITBT 3:6;13})
poNISTA po1 F SpYIIATS, WA KRR R o “HoenxoTo ofiec
1o nymuTe Ha jaypeaTa Ha F1o0ell . o e rvsoras oa
TBO ce KpemH Ha fBa (QyHAaMeHTa: 3HaHUA H qym’:,’rna. H L Gen Ay e
HeBb3MOMHH, 2 UyBCTBaTa §e3 3HAHMA Ca HEYOBCIIKH . B xoHTEKCT2 T .
JIOFHYHO Ja ce 3ajajie BBnpochT: “HOBEIIKH JIH ca sHaHuATa No QusMKa, T.e. J
BUKBa Jid 06ydenueTo o Qusmka ;I’?ngomr;gx;:ﬂxgiu:loxg:?:;::aﬂe(:;u;xgz;; iﬁg-
CTBHE OT KOHTAKTa C y4HTess!". 32 1a ,
?zinrpyna AHKETHPAHU Ja OTTOBOPAT NaJil YyBCTBAT pajocT B ypoxiu? 511708%}1:13:14;:0 l?:z
cpxanenue 23,2% HUKora He ¢a usnmnan?rg::;:;r 1;7y,{x%321;c:3ke;ﬂpm;me’ oo
PAIKO, camMo MOHsKora. Y TBbPAUTENHO O , oy,
[TOCOYBAT, Y€ TOHAKOra M3MMTBAT MpPOCTO MHTEpeC, a He pajl m;.n T o o
MBMATBAT YAOBOJICTBUE TOrapa, KOraTo camy YCIesT Aa JOCTH ReIlio HORO 52
HeIo UHTEPECHO 1 HeoBXOMMO 34 KUBOTA, KOraTo UM :
22)1:;ch?:;:cﬁiiq:;am?qecxa ppa60‘ra, KOraTo ce pelllaBaT JOCTBIIHH 32 g%amomoc

THUTE UM 3aJa4H.

a—
U.Ic [OCOYMM M MHEHUETO Ha Y4eHHLHUTC 32 NPOMEHHTE, KOHMTO Tpﬂ63a Ja c¢ Halp:

. /13
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: . Taénuya 4
OTrOBOPU BUNYCKA
1977 1979 1982 1994
1. Waucksa ce o1 npenopasarens 17,5% 18,3% 21,5% 4,9%
2. 3apanu poutenute Mu 4,2% 4,8% 7,5% " 3,3%
3. 3a 06wa kyntypa 9,6% 16,3% - 10,4% 42,5%
4. 3apagy “HTBPECHUTS U NOnesHu 29.6% - 21,6% 27,1% 28,9%
HeLla, KouTo ce Hayyasar
5. Heobxonuma My e 3a 6bpeluata 44% 9,2% 5,3% 4,9%
npogecus : . :
6. 3aloT0 & NPECTUKHA HayKa 2,3% 3,8% 4,2% 6,8%
7. Heo6xonum My & no-Bucox 27,2% 21.1% 28,6% -
YCTEX B Avnnomara ' )
8. Hama 0TroBOp 1 He 3Has 8,2% 6,9% 5,2% 10,6%

BAT B 06y4enneTo 1o dusmKa, 32 5a cTaHe TO no-npusjiexatesHo. Hait-ronsma gacr ot
TAX CMATAT, 9 & HeOOXOMMMO A Ce YBETHIH CaMOCTOSTEHATA U npaxTHYecka paboTa
¥ Jia ce NpaBAT nokeye oMMTH (32,5%). ToBa MHeHHe oTpassBa CTpeMEXa U JKeJJaHHETO
Ha BCEKH €IUH MJIaJl JOBEK 32 M3SBa, TBOPUECTBO, 33 OLIGHKA Ha HeTrOBHs TpYA. Ha BTOpO
MsCTO (27,2%) yaeHmmTe nocoupar, e & He00X0JHMO yae6HOTO ChIBPkKaHHUE Aa € 10~
AOCTDIIHO, Ji2 He € IPETPYIaHO ¢ HYTHILHA HHPOpMALKs, 1a ChIBPIKa camo Hail-BaxHOTO,
HeobXOAMMOTO 33 XUBOTA M 3a dopmupaHe Ha MucneneTo; 1a ce OTPaHVYH B Pa3yMHH
TPaHHIY USNON3BAHETOHa MATEMATHICCKH allapaT. SHAYMTEHA YacT (18,3%) cuurar,
96 32 TAX 06ydIeHHeTo 1ie 6ble MHOrO [10-TIpUBJIEKATEJIHO, aKO Ce PellaBaT Mo-J[OCT b
HU 3a2uM. [ToBuaBaneTo Ha MHTepeca KbM (PUBHKATA ce CBBLP3Ba OLIE ChC 3aI103HABA-
He C Hali-HOBHUTe MPOBIEeMH, OTKPHTHS M TEOPHH Ha HayKaTa; NPeJOCTABSIHE Ha MOBeye
9aCOB€ 32 3aTBLPAABAHE H OCMUCIIAHE HA MaTepHalla; 3a[l03HABAHE ¢ eKOJIOTUUHHTE H
APYTH XM3HEHO = BAXHM NMpobneMH Ha YOBEYeCTBOTO; cHabaMBaHe Ha KabuHeTuTe ©

.- TIOBeYe ypeau, OTIMTHH NOCTAHOBKH M, MaTepHaIM; pealH3UpaHe Ha I0-IIMPOKH BPh3ku

¢ oBydenueTo 10 ApyruTe yuebuu NPEAMETH; HAJIMHE HA TIOBeue JIOGOIMNTHH (JaKTH 1
HCTOPHYECKU CBECHUA B yT166HOTO ChIbpiKaHMeE.

Ille npexcTaBuM u npeanoxeHnsaTa Ha 60 aHKETUPaHM YIuTenu oT [Inosaus u Cmo-
JUIH 33 NOBHUIABAHE HA MHTEPECA Ha YYeHMUHTE KbM du3HKaTa. Te He ce OTIHYABAT
CBLICCTBEHO OT Te3W Ha YYEHHI{HTE: 132 HMA TIoBeYe naBopaToprH ynpakHeHus u poH-
TaJIHH CKCIIEPHMEHTH; 1a C¢ PasrIekAaT MOBeYe NPaKTHIECKH IIPUJIOXKEHHUS Ha (DU3H-
KaTa BB BCHUKH cepH Ha KHBOTA; yuebHUIUTE 2 6BJaT HAMCAHK N0~ OCTBITHO,
MHTCPECHO M yBJIeKaTeNHO 2 ce o106pH MaTepyannaTa 6a3a; 1a e HITOTBAT ACHU #
TOYHM CTAaH/ApTH 32 3HAHWSA H YMEHNSA; A2 CE yBeJHYAT Ha TPH YACa CEAMUYHO Yaco-
BETE 10 PM3MKa B FOPHHS Kype; A2 C6 BLBeMe KOHKYPCEH M3THT N0 (H3MKA 33 HHx¥e-
HEPHO-TEXHHYECKATE BHCLIH YYUIIHILA; A C¢ HAMAJIH APETOBAPEHOC

TTa ¢ PakTHYec-
KK MaTepHal; ysejiHyasake 6pos Ha yacopeTe 3a 3aTBbPlsSLaHe Ha yueGHUS MaTepuan
¥ 32 pelllaBaHe Ha 3aJ24H; pelllaBade Ha npoblieMuTe Ha (axysrratusHaTa; cBoGoaHO
M 3aiBJIKUTEITHO H3bupaeMaTa NoAroToBKA.
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obyuenue

He3aBucHMO OT eMIMPHYHUS XapaKTep Ha HACTOAIOTO M3CNIEBAHE M OrDaHHYCHUS
KOHTHHTEHT aHKEeTHPAHH, CUMTaMe, e MMa IBJIHO OCHOBaHHE Ha c¢ HalpaBsAT HAKOH
HaJlaraliM ce ¥ Oe3clopHM W3BOLM; OIUE IoBeYe, ve ¢ 00XBaHaT 3HAMHTENICH NEPHOS OT
speMe (odTH 20 roAMHM) U 9e NoJoOHM U3BOJM Ce OTKPOSBAT M B pelMua JIpYru
wicneasanua. Ha mbpeo MACTO Ie HACOYMM BHHUMAHHETO K'bM eIHH oOesnokosBan] 1
noxasaresieH (QakT - TBbpAe Manko ydeHul (4,8% oT BCUYKH aHKETHPaHM) o6MYaT fa
pewasat 3agaud. Ho xMBOTHT, KakTo cronywiuBo otbensasa npod. ;TI M. ®pugman,
HE € HUIIIO APYro, OCBEH HENPEKHLCHATO PelllaBaHe Ha 3a[a4H - KUTEHCKH, PHJIOKHO-
HayuuH, mpodecroHanHu. Cieq0BaTeIHO 3acera upes o0yUeHHeTo To (pU3MKa U IIo oc-
TaHAJIUTe MPUPOJOHAYIHH Yae6HM IUCIMIUTHHA YUSeHUITATEe He e HayuaBaT B JOCTAThY-
Ha CTelleH Ia ThpcaT, QOpMYJIHpaT H pelaBaT npobiieMy, e o0ydeHHETO HMa IpeJuM-
HO MH(OPMAaLMOHHO-cHOOIaBall] XapakTep; TO BCE OIS He MpeJicTaBiIgBa MoJel, o6-
pasell Ha Ch3UJATEIHUA MHTENEKTyalleH YOBEIIKH TPYA U HE ChIBPXA BCUIKM HErOBH
HeoBxoquMH ejleMeHTH. Bee ollie He HAMHpa pellieHre aKTyaJlHUAT JIOTMKO-IHAaKTH-
yecky npo6JieM 3a MpelcTaBsgHe Ha y1eOHOTO ChABpPXKaHMe NoX GopMaTa Ha XapakTep-
HH 32 IPUPOJO3HAHHETO U (PU3HKATA O3HABATEIHH 33Ja9H (BKIIOYBAILH, cxmacgo NpUH-
LIMTIA 33 HCTOPU3BM M HCTOPHUESCKH Bh3HUKHAIIUTE B HayKaTa npobsemu). 3a otbenassa-
He e ofaye elMH pafocTeH dakT - B yuebnuka o usuxa-3a VII xiac (B. KapausaHos,
Xp. Homnos, C. Craunes, 1. Wsanos, II. Iananos. Gusuka 3a VII xnac Ha cpcm{or(f
obmoo6pasosaTento yuunuige. [Ipocsera. C., 19951.), 3a IbpBM IBT € HanpaBeH cgo
JIY4JIMB OIUT 3a BMbKBaHe Ha NpobyieMi BHB BCEKH eIHH Yypok. Pasbupa ce, monoben
yueOHUK 01 U3HIPAJT POJISITA CH CAMO I1PH YCIIOBHE, Y€ YUHUTEJIAT He TpOCTO pa3ka3ba 3a
npobneMHTe Ha HayKaTa W 32 HauMHUTE 3a TAXHOTO pelllaBaHe (KOeTo, 32 cwcanexm?
TBBPJE YecTo ce HabJIIofaBa Ha IPAaKTHKA), a ako OpraHusupa obydenueTo non gopma
T2 Ha yueBeH M3CNef0BaTENICKY NPoliec, B KOHTO NpobeMHTe €CTECTBEHO BB3HHKBAT
H ce pelliaBaT MaKCHMAJIHO CaMOCTOSTEHO OT YJEeHHLIMTE B X0Ja Ha CbBMECTHATA m\f
neltHocT. iMeHHO TOBa € MbTAT 32 opMHpaHe Ha Hay4HO-TEOPETHYCH (nomxo—reue_
TUYECKH) N03HAaBaTeJIeH MHTepeC KbM HaykaTa, pasryiex/aHa He caMo KaTo Beye g}aclgau
JeH pe3ynTatr (MOHATHS, TEOPHH, UIEH, MOJE/IH, 3aKOHH, TIPUHLMIII, YaCTHH "
1p.), HO ¥ KATO CHCTEMa OT MBTHILA Ha NTO3HAHKE, C IOMOILTA Ha KOUTO Ce HBI;/I[JS;KCAH
TO3H pe3yNTaT. [lo To3{ HaUMH Yy yYeHHLHTE CS thopmupa nm;epec H KbM (b:é) e i
CTPYKTYpaTa Ha Mo3HaBaTe/HaTa JeHHOCT, KbM “TexHosoruaTa” 3a Gopmupa ; i
yuaHu 3Hanmst. Hemo noede - MOCTENEHHO YUCHUIUTE 3aT09BAT Aa 0Ch3HABAT U OT/
NAT o6obiienuTe GOpMU H CTPYKTYPH B cOOCTBEHaTa MO3HABATENIHa ACHHOCT U TE cée
NpeBPBIIAT B HHTEPeCeH 0DeKT 3a M3yyaBaHe M CaMOU3ydaBaHe, nosxgnga ce noTpeC:e_
HOCT M CTPEMEX 33 TAXHOTO CHCTEMAaTH3MPAHE, yObBBPILIEHCTBAHe M 0bobLIaBaHe; y o :
12 ce paJJocTTa OT [I03HAHHETO, CAMOCTOATENHOCTTA M TBOPUECTBOTO, OCB3HABA Ce CKP

0 XapMOHMS, CHBBPILEHCTBO U KPacoTa.

TaglG};;x;Mef KpoeTo ce,peannznpa nox hopmaTta Ha HEMPeKbCHATO PElliaBate Ha yqf:.G;{Ip”t
3afaul, BOAM [0 TOBa, Y€ B Ch3HAHHETO Ha o0yyaBaHMTE TPaHHO ce C’bX}?&HHB&T. a
I'bPBO MSCTO - THUIIMYHMTE 33 PUPONO3HAHHETO H (H3MKaTa MpobieMH; Ha BTO].‘?O .
cucTeMaTa OT METOIM U NPUIOMH HA HAYUHO TTO3HAHHE, Hpe3 KOUTO Te Ce PEILIABAT; Hi
TPETO - W3rpajieHHTe B Pe3YITAT OT PelllaBaHeTO Ha MPOOJIeMUTEe SHaHHS U yme:;::-.
TIpu obyueHne, KOETO HMa HH(POPMALIHOHHO-CHOOIIaBal] XapakTep, IbPBUTE ABa
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obyuenue

MeHTa JIMIICBAT, 4 Té HMEHHO B Hali-roJisiMa CTelleH onpejensT obiiata KyaTypa, HH-
TeNEKTYaNHOTO HUBO Ha PA3BHTHE H BLIMOKHOCTHTE 3a TBOPUECTBO Ha YOBEKA; ¢ Jpy-
I YMH - B TO3H cjlydail B ch3HaHHETO Ha ofyuaBaHuTe Ce H3rpaX/a ellHa HENbJIHA,
ZeopMHMpaHa M MaJIko NOJNE3Ha KapTMHA 33 CHIMHOCTTA Ha HAYYHOTO MO3HAHME, 32
CTPYKTYpaTa M eTaluTe Ha MHTEJIEKTYalHiA YOBEILKM TPYA. (I.[oxomcoro B Tas® YacT
Ha paGOTaTa H3IIOoJ3BaMeE MMOYTU KATO CHHOHHUMH TCPMUHUTE aana‘{a H HpOﬁJ‘lCM
ce HaJlara CJIeJHOTO YTOYHEHMeE: B TEOPHATA Ha MO3HAHMETO 33/1aUaTa Ce pasruexja
KaTO 3HAKOB MOJEJ Ha peajiHa npoGaeMHa CHTyalus).

Bropu QakT, KO#TO c¢ OTKpOsBa €, Ue e/Ba Jii UMa OCHOBaHMe Ja Ce roBOpH 3a
“[IOCTOAHHO CIafaHe” Ha HHTepeca KbM Qmsnxam. ViHTepeckT Ha yYeHHIMTE KbM TOY-
HMTe HayKW, BKIIOYUTENIHO H Qu3mKaTa, MMa ycToHqus xapaktep. Tolf modru He ce Bim-
fi¢ OT KOHKpeTHHUTe pa3paboTky Ha yueGHOTO ChIBPKAHHME, OT yueOHHS XODapHyM U
Ipyri ofo6uu gakTopy. B 0cHOBaTa My CTOAT NOCTOAHHO JeHCTBALLIM COLMANHH pery-
JIaTOPH - HyK1aTa OT 3HAHUA 33 ChBPEMEHHOTO IPOM3BOJCTBO, HayKa M TEXHHKa; pec-
TIKHOCTT2 Ha (M3HKATA KATO HAYKA; HYKHATA OT HIDKCHEDHO-TEXHIYECKH M Ipenoa-
BaTeJICKH KaJpH K 1ip. Pazbupa ce, OT roJiIMO 3Ha4eHHe Ca M HHAMBUIYATHUTE UHTENIeK-
TyaJIHH TOTPEGHOCTH Ha MOAPACTBAILMTE, CTPEMENKHT M XKENAHHETO MM Ja OIO3HAAT
3300HKaNAIMA M CBAT OT OnpejieiieHa IeaHa nosuuMs. Jpyr e BpOpochT, Ye 3acera
Y9CHUIHUTE NPEANOYMTAT XYMAHHTAPHUTE HAYKH, 46 UHTEPECHT M KbM XyMaHHTapHO-
TO ¥ eMOLJHOHATHO BL3MPHEMaHe Ha CBeTa ¢ mo-ciiieH. [loTpeGHOCTHTe Ha MiTafiuTe
XOpa ¢a TaKHMBa, 9¢ HAJIaraT [O-TACHO CbYeTaBaHe HAa YHCTO HAayUHOTO M TEXHOKPATHY-
HOTO ¢ XyMaHHTapHOTO BB3LPUEMaHE Ha JeHCTBUTENHOCTTA; HyXHa € XyMaHUTapu3a-
Mg Ha oGyYeHHeTO o (usuka, CBLP3IBAHETO MY ¢ OGILIOYOBELIKUTE KYJITYPHH LIEHHOC-
TH ¥ r106aTHY npobinemu. BebBOCT To3H ($axT e OCH3HAT OT NPOCBETHHTE [eHIN
TBBpAE 0TAaBHA. B nepuona 1960-1965 rr., xorato B CAIIl ce npaBAT pelMTEIHN OTIMTH
3a Tof06pABane Ha 06yIEHHETO 110 dmsmca 91% OT rojs M KOHTHHIEHT aHKSTHPaHH
YUMTENH N3Ka3BaT MHEHME, Ye “Ha BCEKH YUEHHK ¢ HY)KeH Kype 1o Gu3MKa, ChILPKALL
KOMIIOHEHTH Ha YOBEIUKATa KyATypa”, ChLIEBPEMEHHO aBTOPUTE Ha yt{eﬁmn‘e nporpa-
MH M YSUTETUTE CUUTAT, 3¢ KYpChT 1o (uauxa He TpaGsa fa 6ble “Mek” u o4YepTaHO

‘TiparMaTHYCeH, Ue € HGOGXOHPI‘MO JAa ChAbpPXKA BCHYKH OCHOBHE KOHLICTILIHAM Ha (jmzmcara,

HO BKJTIOYEHHM B eaiHa oblla KY/ITypHO-HCTOpHYIeCKa paMKa.

B chiuioTo BpeMe 06ade e HAJOKHUTEIHO MHOTO T10-IUHPOKO X MHOT'O I0-IThJIHOLEH-
HO na ce peausHpa ¥ oBpaTHUAT npoulec. Pu3MKkaTa e Hayka, B PAMKHTE Ha KOATO
HCTOpHMUECKH ce GOPMHpa SHAIEXTHIECKMAT HA4UH -Ha HAYYHO H3CJIeIBaHE M MMCJICHE,
KOATO BbHOPaXABa XOpPaTa ¢ METORM Ha HayWHO NMO3HAaHME H OOILHU NOJXOLH 32 HAYYHO
BB3NpHEMaHe Ha MHKPO- K MaKpo-CBeTa, KOATO JaBa 3HaHug 33 QYHAaMEHTAJIHUTE
B3aUMOJeHCTBUA B IPHPONATa M BhOpaXaBa BCgKa cJHa UHTEJIEKTYallHa M COLHalIHA
chepa ¢ HaygHa anmapatypa. OTTyK ciejiBa 0OeKTHBHATa HEOOXOAUMOCT TS MHOTO 110~
IBI6OKO M MHOTOCTPAaHHO Aa HaB/ie3e¢ B JIPYTHTE HAYKY, 1a 3aBOIOBA HOBH 0bnacTH U

110 TO3W HAYHH Ja 33J{0BOJIsSIBA HHTEpECHTSC Ha BCUYKH MJIalK Xopa, HE3aBHCHMO OT

Pas3’HOMOCOYHOCTTA Ha TEXHUTE MHTepecH. 3aToBa ChBCEM HE € NPECcHIeHO, a JUallek-
THYecKH ¢ 000CHOBaHO MMEHMEeTO Ha HocHTens Ha HoGenora Harpana U. Pabu, ue

“¢usMkaTa HpeAcTaBiIsgBa CHPUEBHHATA Ha XyMaHHTapHOTO oBpa3oBaHie Ha HALIEeTO
Bpeme”. B
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CJIOBO 3A MO YUUTEJ

(no cayuail 75-200umnunama na
axad. Muaxo bopucos)*

Wsan Nanos

B elnHa ot GuorpaduunuTe Genexkn akaa. M. Bopucos e XxapaxTepusipaH KaTo
CTPOUTEJT Ha BHcIeTo o6pasoBaHue 1o pusmka. BeposTHO ToBa e Half-TOYHaTa
KBANH(UKALUA 32 LANOTO My Aejio. CTpouTeN B NIPEKUS CMUCHI - TOR € 3aM.-AUpeK-
TOp Ha (DM3HYECKUS MHCTUTYT IO BPEMETO, KOTaTO c€ U3rpaxia ceralliHara 6asa Ha
pusHuecKUTE HHCTHTYTH Ha OCME KWJIOMETBP, YHaCTHHK B M3TPXKIAHETO HA ATOMHHA
pEeakTOp M B yCBOSIBAHETO Ha CerallHuTe crpaju Ha Gusiueckus dakyntet. B no-rons-
Ma cTelleH HAIUMAT JHelleH oOHNAp € CTPOUTEN B IIPEHOCHOTO 3HaYeHMWe Ha iyMaTa -
uMenHO npod. M. Bopucos usrpagu npes 60-Te rOAMHH OCHOBMTE Ha 06HOBEHATa

Karegpa no onutHa ¢usmka /ot 1972 r. - no $uskka Ha TBBPAOTO Tano/, npes 70-te -

Wrcturyta no ®TT ¥ HOBMS CEKTOp MO aKyCTOEIEKTPOHHKA H aKycTOONTHKa, TOH Ge
OCHOBEH GBITapCKM JBUraTell M Ch3faTell Ha MEXKAYHAPOJHATA IIKOJIA 110 (H3MKA Ha
KOH/IGH3MpaHaTa MaTepHsl, JOCTHIHAJIa CBOMTE BBhpXoBe npe3 80-Te roAHHU HMEHHO B
MOCNeIHOTO AeceTHJIeTHE Ha cTyleHaTa BoiHa. Akaj. M. bopucos ydacTsalle B U3r-
paxizaHeTo Ha creuuaiHoctTa MrkenepHa usuxa B CY, Ha Katenpata o OTT B
I[noBaMBCKMS YHHBEpCHTET. MHoro 61 ce saTpynHun Beeku Guorpad, omuran ce Ja
U3GPOU 1 aAHAJIU3UPA OHe3H HAYMHAHMSA - TUTOJOTBOPHH WM HEYCTISILIHM, B HA4aI0TO U
B OCHOBATA Ha KOHTO e JeiHocTTa Ha akad, M. Bopucos. Jlano ycnes 11oHe YacTHYHO
Ja W3pass MO-HATATBK CBOATA OLEHKA 3a NPOoQECHOHANHOTO [0 M 61arofapHocT
xbM goBeka M. Bopucos. ' '

Buorpadusra Ha akag. M. BopucoB cbabpxa pe OCHOBHM JIHHMH - POJIsTa Ha (u-
3MKaTa 33 U3rPAXIAHETO Ha HEroBaTa JINMHOCT M ponATa Ha M. Bopucos 3a pusukaTa.
BebiHocT Bpb3kaTa Ha M. Bopucor c¢sc Coduiickust yHHBEPCHTET 3aM0UBa OlLe npe-
LM FIOCTHIIBAHETO My KaTO CTyHeHT, korato npod. I'. Hapxakos ro HambTCTBa KakBU
KHUTH [a TIpoyeTe, a JI0GO3HATENHUAT YHEHUK NOCeIapa cOMPKM Ha CTYASHTCKH Ha-
YYHM [pykecTBa BbB ®u3uKo-mMaTeMaTHueckus dakynreT. Ciell 3aBbpIIBAHETO Ha
BTopa MbxKa rHMHa3us, pes 1939 r., M. bopucoB 3anucpa celUaniHocTTa (uzuKa 1

- oTTOraBa Jocera HeroBMsAT XHBOT € B [10-TOJIsAMa HWIIH B HAKOH IIEPHOAH B I10-MaJlKa

creneH cpbpaal cbe Coduiickus yHuBepeuTeT. Tol 3aBBPIIBA CEMECTPHAITHO ¢pu3nka
npes 1943 r., DUIUIOMHMpa ce NOpalHu BoiiHata Mpe3 1945 r. M OT OKTOMBpHM ChIlaTa
roquHa e HasHaueH B KaTeaparta no onuTHa $pusuka. B nepuona 1948 - 1957 rr. Toit &

o Ilpog. 0-p Hean Jlanos, pexmop na Cogutickun yHusepcumem “Cg, Kaumenm Oxpudcxu”,
npedcedamen Ha Cwioia Ha Pusuyume ¢ bvazapus
* [Ipousneceno na csbpanuemo Ha 26.02.1996 2.
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1{aTeH HayueH CBTPYIHHUK BEB Ousnueckus MHCTUTYT Ha BAH, a pes 1957 r. crieues-
Ba KOHKYPC M € HazHa4eH 3a JOLEHT 1o omutHa (usuxa. M. Bopucos npoamikasa ga
paboTH KaTO CT. H. CHTPYAHHK, a 11pes 1959 - 1961 rr. e 3am.- mupekTop Ha Puznueckus
MHCTHTYT, B NIEPHOZa Ha M3TpaXIaHe HA OCHOBHATA MAaTepHUasHa 6a3a HA MHCTHTYTA.
Ot 1961 r. e Ha ocHOBHa paboTa oTHOBO BLB OHandeckus GakynTeT, KaTo oT yu. 1961/62
I'. U3IIBJIHABA [UIBXHOCTTa PhKOBOAHTEN Ha KaTeApaTa 110 oMTHA (PHM3UKA /TOTaBa ro-
JisIMa Tpyna acucTeHTH 0sXa HazHadeHW B KaTelpaTa/, a or Mai 1963 r. e usbpan 3a
npoQecop 1 pPrKOBOAUTEN Ha KaTeApaTa. DakTHIeCKH Ch3JjaTeN Ha KaTe[paTa B HeltHus
pasILMpsBaIl ¢e ChCTas, TOH A pbKoBoAH A0 1980 r. U rlocTaBs HaYaloTO Ha pexuna
HayYHH HalIPaBJICHHS MIIH HACOYBA YICHOBE Ha KaTeJPaTa KbM [EPCHEeKTHBHH U BaX-

HY Hay4yHH obyacTi. TTo TakbB HauuMH “OT KaTefpa-Maiika, ocTaHaja 6e3 nema” /Tora- -

Ba T HAOpOsBa TPMMa JIyIuH/, B KpPas Ha PBKOBOACTBOTO Ha M. Bopucos kaTefparta e
CIHH CPElEH M0 rojieMHHa HayuyeH MHCTHTYT no (H3uKa Ha TBBPAOTO THIO C
npodecopy, TOKTOPM Ha HAayKMTe, NOLEHTH M KaHAWJATH HA HAYKUTE U C OCHOBHH
OTTrOBOPHOCTH KBM 061L0TO 06ydenHe 10 Yu3MKa Ha CTYAEHTUTe-QUIULM IIPe3 IIbp-
BUTE ABa Kypca WM KbM CHEUMaJIH3alUUUTe MO GH3MKA Ha TBHPAOTO TANO M
MukpoesekTponuka. Ilpes nepuona 1961 - 1972 rr. npod. M. BopucoB e mociegosa-
TesnHo JexkaH Ha OM® u Ha Qusnueckus dakynteT /1961 - 1964 rr. u 1966 - 1968 IT./ H
3aM.- pektop Ha Cotuiickus ynusepcuret /1964 - 1966 rr. u 1968 - 1972 rr./. Camo
HOBEK, ChYETaBaJl B CBOATa PabOTa TPYAHUTE U CIIaJKH 3aIbJIKEHHS HA IPENoLaBaTe
OT YHMBEPCHTETA ¢ aJIMHHHCTPATHBHA PHKOBOJHA paGoTa B YHHBEPCUTETCKaTa 06I1I-
HOCT - 1éMOKpaTH4Ha, B3UCKATEIHA M KPUTHMHA ~ MOXE Ja CH NIPeJCTaBH YCUIHATA U
MHTEIeKTyaTHATa eHeprud, oTaazenu oT npod. M. Bopucos Ha Coduiickis yHusep-
CHTET H Ha HeroBus Pusuvecku Gaxynrer. Ipes Tesn rogunu GakyITeThT YOBOM Hail-
HalpeJ HoBaTa crpaja Ha 6yn. “Aut. VMBaHon” 5, cr3naneHa Ge EKCIIepUMEHTAITHA
baza, kosiTo ce 06HOBSBA CpaBHUTENHO MO-GaBHO OTTOraBa AOCETa, pasBUXa ce HOBU
creluanusauny 1 crelpaiHocTTa “UtbkeHepHa ¢uznka”. Kato 3aM.-pexTop Mo Hayu-
HouscJlefoBaTenckaTa paboTa npod). M. Bopucos uma rpixaTa 3a pasBHTHETO Ha OCTa-

* HanuTe hakynTeTH /ocobeHo MPUPOAHHTE/, 2 OT Kpas Ha IIECTAECETTE FOMMHH € Cb3fia-

Ten 1 peroBoauTen Ha HUC. Jlocera kaTo nerenaia octaBaT cTporuTe H3UCKBAHMS NIPH
XabIIHTaLMATa HA IPETIOAABATEIIUTE OT BCHUKH (haKy/ITETH, HAJIATAHY B AKAIEMHUUHKS
cbBeT OT npot. M. Boprcos i ot noxoitute akanemury A. Taues u A. Menyaxo.

3a MeH IuYHo axal. M. BopicoB e Hello MHOTo N0BeYe OT ABATOrOMILEH PBKOBO-
ANTENl Ha KaTelpaTa, B KOATO TOCTBIHX KATO aCUCTEHT M B KoATO pabors gocera.
[IbpBOTO MU 3aMO3HAHCTBO € OT CTYREHTCKHUTE roauuy, xoraro npea 1960 r. 6sax Bepen
ITEPBUTE CTYASHTH, HA KOUTO TOraBAUIHMAT Jol. M. Bopucos sariouna 1a yere kypca
“YBon ppB QM3MKATA HA TEBPAOTO TANO” U KOUTO NOYYBCTBAXa INMUPOKUs obxpar ¢
ABNGOKHTE (U3MTHE MIEH B Ta3H ToNkoBa yuebHa obnact. B Xpax Ha yaeGHaTta 1960/
61 r., HEMIOCPEACTBEHO NpPEAYU AUMIIOMUPAHETO My, M. Bopucos Ms nokaHy ga yaacT-
BaM B KOHKYpCa 32 aCHCTEHT XbM KaTeapara no onutHa QH3MKa /BEPOATHO 110 npetio-
pBKa ¥ Ha akan. Jlaues/. Crief KOHKypca, npes ecenta Ha 19611, 3amouna Mox:a aka-
ACMHYHa Kapuepa Moj phKOBOACTEOTO Ha Npod). Bopucos. 3a ao6po iy sa souro,

HeropaTa aiMHHMCTPATHBHA B3UCKATETHOCT e M0-CKOPO CpefiHa - KbM JMGepana,
OTKOJKOTO cTpora. Ho HezaMeHHM 3a MeHe Ge HeroBuAT nipuMep - HeyMopHa pabora,
IIIBTHO 3allbJIBaHE © y4e6Ha, HAyYHa H aJMUHHCTPaTHBHA paboTa Ha LIOTO BpeMe,
BHCOKa CaMOB3UCKATEJIHOCT, IOATUKBAHE Ha MIAJUTE KbM TPYA M pesynTtaTi. OT9acTy
Ha IUera, 0TYaCTH CEPUO3HO, a3 CbM 3asBABaJ Ha mpod. M. BopHucos, ue Ges Herosus
npuMep 6HUX MOI'BJ ia CTaHa “elMH GiecTsIl Mbp3enuBel” - ¢ A06pH MosHaHus U
TNOTEHLHAJTHY BE3MOKHOCTH, HO 663 HCTHHCKA PeaJIM3aLs KaTO IPenoaBaTel1 1 yUeH.
Hop# 3a Xopa ¢ BUcOka MOTHBAUUS B HayKaTa, 3a KakbBTO CMATaM cebe CH, TIPHMEPSLT
Ha YUUTENIS € eJMH HEOOXOAUM, Her36exXeH MbTeBONCH JIbY.

Axap. M. BopHcos Me ¢ HapHuas M B pasroBOpH MeXIy ABaMa HH, 1 B TIO-LIIHPOK
KpBI - cBOH npuaTe. Tasu kBanudukanms chsnasa ussecTHO Heyno6CTBO 32 Y4eHHKa
CHIPAMO YUHTEJIS MY, HO 32 MeHe e pafiocTHa. ITo-HATaThK Ie JaM HAKOJIKO NpuMepa,
KOMTO, CIIOpe[{ MeHe, APKO XapaKTepH3upaT robuispa.

[TepBuTE MM IBe HayyHH paboTH /IO EKCUTOHEH Ilapx-edexT/ ca B chaBTOPCTBO U
NoJ pbKOBOJACTBOTO Ha npod. bopucop. 3a MeH wmie ocTaHaT He3abpaBUMU gHUTE OT
HaYajioTo Ha AHyapy 1967 r., KOraTo B HAKOJIKO peAakuuu oGopMIXME IbpBaTa OT
Te3H paboTH, a cbulo - npes MapT 1968 r., xoraTo ¢ mpod. Bopucos, AHrenos u
Munsies oT “TeOpeTHYHH” U “eKcHepUMeHTAIHH” rapyeTa ¢hbCTABUXME eJUH “HOp-
MaJieH” TekcT. B TeueHMe Ha MHOTO 9acoBe, HAKONKO AHU Hapea, npod. Bopucos ce
Hanpsraiue ¥ noabyTealle OCTAaHAJINTE, 3a Ja CTAHE ACHO KaKBO HCKAMe 1a ChoBIIkM
Ha ceTa. OTTOraBa 23 CbM yBEpEH, Ye MariATa Ha CJIOBOTO - HAy9HO WM XYI0XKECTBE-
HO - C¢ pa)kia o eJHH HAYHM - CJieJ, MHOTOYACOBH M MHOTOJHEBHH MBKH HaJ JICTA.

' prr‘I/IﬂT NIPHAMED U3IJ1eXa HEBEPOATEH B HALIETO U3ITHEIHEHO C'bC CKEIITHLMIBM BpeMme.

Kato ce moarorssx sa HaydeH oknaji Ha MeXAyHapoAHa ILUKoJa o (usyka, pod.
Bopucos Me “MoTHBHpa” ¢bc chBceM HeobMualiHo 3a “cyxXaTa” HHM HayKa NOJKaHSHE:
“Mpane, Hanpasu xy6aB Jokiaf, HawaTa Bharapus saciyxaBa ToBa” [TO3M AOKJan
Gere eaun oT yenemHuTe/. Bee Mo ChILMS HauMH, KOraTO 06CHKAAXME KOJIKO € CepH-
03Ha 06LIaTa CUTYaLMs Y Hac /B kpast Ha 70-Te FOXMHY/, M CTIELMAJIHO B HAYKATa, npod.
M. Bopucop Me Hakapa I1a ce 3aMHCJIA C 6AMH apTyMEHT, HEOCTIOPHM 33 BCEKH 6pnrapun:
“A Huma Ha JleBcku My e GHIIO 110-J1eKo B HeroBoTo Bpeme?” EIUH pUTOpHUEH BBIIPOC,
KOHTO 3acmykaBa Ja cu 3afajieM M mpe3 90-Te roaunu. Akag. BopHcos ouensBamie ¢
MHOT'0 CKeNTHLM3BM COLMAJIHATA CHCTEMA M MEPCIIEKTHBHTE 3a HEHHOTO pasBUTHE B
CbBeTcKkHMA CBIO3, MaKap BHCOKO Ja LieHellle TOCTHXEHUATA HA ChBETCKUTE (DH3MLM.
Kputuunysar norses kM 6b1rapekaTa 1eHCTBATENHOCT U KbM JeHHOCTTa Ha NapTHSATA,
B KosiTO wieHyBa /rorasa BKII/, 6e chnpoBofeH ¢ Haziexaa, 4e MoXe fa CTaHe 9yao
na n3bertem katacrpodara. Uyno, pasbupa ce, 3a Halle BCeoBIIO0 pa3oyapoBaHUe He
ce cnyuu. [To-gobpe oT MeHe 61 MOI'BbJ la H3pa3u CBOETO MHEHHe 32 CHOUTHATA Mpe3
nocjieJHUTE 4-5 FOAUHHN caMHUAT OSUIAp.

B Hauanoto Ha 70-te roguuy sbs Ousuueckus GakynaTeT ce o6CHKAALIE BBBEXAA- -

HETO Ha HHXXeHePHATa (PM3MKa KaTO CNISHANHOCT. Bepes HeManka 4acT OT KOJerisTa
npeobirajaBaxa HACTPOSHNS Ja ce pa3BuBa “dMcTa” U3MKA W He ce pasbuparine poss-
Ta Ha NPUJIOKHKUTE CricliMalli3alyyl 3a HalllaTa UKOHOMHKR M 33 camata Guauka. IMeHHO
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M. Bopucos 6e enus oT Hali-rojieMuTe pafeTeny Ha HHXKeHepHaTa ¢GU3HKa U MocTe-
HeHHO yOenu eUH Kphr OT BIIMSTEIHH THYHOCTH BBB PaKyJATETHUA CBBET U BCpe] Mo~
MJaJMTe NpelofaBaTelld [eHA BeUep ciel AbJra JUCKYyCHs U a3 6sx “criedenen” 3a
HOBaTa clelyaiaiocT/. Bede 25 roiyHy Ta3u clielMaiHOCT QYHKIMOHUPA, PA3BUBA Ce
YCIEMIHO, Makap He BHHAard ¢ Hy:XHHTe TeMrmoBe. Cera Qusuueckusat daxynrer 61
6w HerrbsieH 6es umxenepHaTa ¢usuka. [Ipes 80-te rogunn axan. M. Bopucos oxaza
3HAYMTEJHA MOMON B YCTaHOBABaHE Ha CHENMANHOCT “HHXeHepHa (HIHKa” B
ITnoBauBCKUA YHUBEPOHTET.

MHoro HepBH, ycuiaud, BpeMe oTHexa Ha npog. M. BopucoB yueGHuumTE 32 CTY-
NeHTH-(QU3HUHA ¥ 33 CPEAHOTO yumnuule. [IpakTHYeckH HSMa NEepHOJ OT HEroBus
XKUBOT, Koraro Toil ja He Gemie obazaH OT cTpacTTa Ja MUILIE YIeOHUK WIA KHHMTa.
VaebHuKBT no (uzuxa - “Mexannka”, gBete wacTu Ha “YBoJ BBB (DU3MKATA Ha TBHP-
noto Tano” /B crapToperro ¢ Kp. Mapunosa u Kp. T'epmaHoBa/, y4eGHHKBT KBM cHEL-
kypca “Ousuka Ha MHeHHUTE AKYCTHYHM U €IEKTPOMArHHTHY BBJIHH” /B ©haBTOPCT-
Bo ¢ B. CTpamnwios/, ¢bIo ¥ IPYrE KHUTY - €2 MATePHAJIHO CBMAETEJCTBO 33 U3IThJI-
HeHvs ABJIT Ha M. bopucos kbm obyuennero Ha cTyfeHTHTe. OT 1966 I B pogbinKe-
rue Ha 8-10 rogunu npod. M. Bopucos 6e MHHIHATOPBT H IBATATENIAT Ha HATIACBAHE-
TO Ha HOBHM y4eOHMUM 32 cpelHOTO yuwiuile. B HosaTa yuebHa mporpama Hapiese
ChBpEMEHHATA (M3BKA ¥ CBBPEMEHHOTO CXBAINaHE 32 MPENOJaBaHeTo Ha (U3MKaTa.
Beuuko ToBa MHOTO ce XapecBallie Ha MpoQieCHOHATMCTHTE ¥ Ha 3HATUTEIIHA YacT OT
yaurenure no gusnka. YueSuunure Ha npod. M. Bopucos octanaxa 3a IbJro speme
MOJEN 32 IIbJIEH, TOYEH U fACEH, HO TPYACH Kypc 3a cpejHMTe yauwavina. B ToBa geno
y4acTBax M a3, TIaK BbBIedeH oT npod. Bopucos ¢ eana eguncTBena dpasa “Vpane,
TOBa e Hallle 3aabiikenne”. He onxanasaM 3a MHBECTUPAHOTO BpeMe, Makap ToBa JAa
3a0aBM 9HCTO HayYHATa MH Kapuepa. B 3aMaHa y MeHe ce ch3ale MOCTOSHEH HHTe-
pec U eBOJIFOMPAL ITOTYIe] K'bM NPeNoAaBaHeTo Ha (U3IHKATA B CPEHOTO YUMIIHILE.

BebiHoor ' focera B OLIeHKATa Ha yueGHULMTE 32 CPeIHOTO YUMIKIe, MECAHH OT

_npod. M. Bopucon Y KOJIEKTHB, ChILECTBYBA pasiBoeHocT. [Tucanu 3a pusuxo-maTema-

TUYECKH NapaNesk, Te 6sxa H3MON3BAHH OT BCMYKM YUCHHIH. 34 MHOI'O YUSHULH 6e3
HHTepecH KbM NPUPOAHUTE HAYKH M € XyJ0XKESCTBEHO Bb3IPHEMAHE Ha cbeTa Te3M yyeb-

. HHIIM Ca TPYAHOAOCTHIHM. Takapa rpeiiika - a ce nperoaBa 110 y4eOHULMTE Ha YUeHHLH,

32 KOUTO Te He ¢a NPEAHA3HAYEHM, - MOXKe Jja OIIPOIIACTH Besiko Aeyo. OT Apyra cTpaHa,
He 6uBa a ce THPCU ITBJIHOTA B yYWIIMIUHUS KYPC 10 (BU3MKa, HHTO IThK e Heobxomuma
HAIMILHA CTPOrocT B M3Bogure. KpacoraTa M MHTEpECHT XM (U3HIHUTE SBICGHUS -

" roBa TpsAGBA Ja € BOJENUUST IPUHLMI B cpeAHOTO yamwime. Ho, BEpOATHO, 32 Ja 10C~

THUTHEe 0 TOBA CXBalllave ¥ HaluaTa puaxdecka Kolerud, ¥ camuar upod. Bopucos ce
HyXJaexa OT H3MMHABAHE Ha eTama Ha ygeGHunuTe Ha npod. BopHcos.

Bropara nserutynus, Ha KosTo akas. M. BopicoB e 0T/aas1 TONKOBA CHITH ¥ eHeprus,
konkoTo ¥ Ha Dusnueckua daxynrer, ¢ Gusuuecknar udeturyt 1 UOTT wa BAH.
HayueH cLTpyAHUK ¥ CT. H. ChTPYAHNK, 3aM.-IHpeKTOp, a 0T 1973 no 1991 r. - JNpeK-
Top Ha UPTT, pupextop Ha Exunnus uentsp or 1972 g0 1988 r. 1 6escnopHo eaus ot
CTOXKEPHTE Ha HayqHOHU3CJIELOBATE/ICKATA JeHHOCT, 0c06eHO BLB (PU3MKATA Ha KOH-
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JeH3HpaHaTa Ma'repux - TOBa Ca JIBXHOCTHTE U AeiiHocTuTe Ha M. Bopucos. Tpes
1967 r. e n36paH 3a uieH-kopecnoHAeHT Ha BAH, a fpe3 1984 r. - 3a akaneMux, xoeTo

. ¢ IPU3HAHUE He TOJIKOBA 32 OPTaHU3ATOPCKUTE MY ITOCTHXeHMS B GbJirapckaTa Qpusmka,
- a 33 HAYTHUTE PesyJTaTH - B MHOFO CIYYaH MeXIYHapOJHO MpH3HAaTH. OCHOBHHTE
. ‘HayYHM MHTEpEecH ca CBbP3aHHU ¢ (PM3HKaTa Ha eJIEKTPOHHUTE NPOLECH B KPUCTAJIUTE,

MeTOoJHTEe Ha H3pacTBaHe Ha KpHCTaJIH, aKyCTOCJICKTPHYHUTE ABJICHUA H C(bCKTP[ B

"KPUCTAJIH, U3CJIE€ABAHETO H H3MNOJI3BAHOTO HA MIOBLPXHUHHUTE aKYCTHYHH BBJIHH, pas-‘

JAuIHM (YHKIUOHAJIHU YCTPOHCTBa, a oT 1987 r. - TeopeTHUHM H3cNe{BaHMA Ha BUO-
pOHHHU e(eKTH BbLB BHCOKOTEMIIEpATYPHHTE CBPBXIPOBOHUIM, a CHILO 3HAUHTENCH
Gpoil apyrs TeMH.

‘Criope MeHe criel[iajieH HHTepec NpeicTaBligBa cmm CTpaTerniecku BbIIPOC, KOHTO
6¢ 3no6oauesen npes 70-Te roguHM - nHTerpanusaTa Ka BAH n CY. BerpocsT 3a ¢br-
nacyBaHeTO M KOOPAMHHPAHETO Ha HAYYHUTE H3CJIEABAHHA M MpenojaBaTesicKaTa
IeiiHOCT ce pelllaBa II0 Pa3JMUEH HAUMH B Da3/MUHUTe CTPaHH, [IPH TOBA HE BHHATH
yenemHo. OueBHAHA € HeoO6X0AMMOCTTa OT 061 HayqHA CTPATerHs KaTo LANO, a
CBIIO B OTAEJIHHUTE Hayky ocobeHo 3a MaJika cTpaHa kato brarapus. Ot apyra cTpaHa,

.a36y4YHa MCTHHA €, Ue roJIAMa Hayka Ce IPaBy CaMo KOTaTo € ChUeTaHa ¢ NpenojaBaHe

W BB3MMTaBaHe HAa MJIaJid YYeHH. 3aTOBa MOCTAaBAHETO Ha BBIIPOCA 33 HHTErpaluATa
npe3 70-Te roguuy 6e HABPEMEHHO U OTKJIMKBAHETO Ha Ta3H HIed OT CTpaHa Ha akaj.
M. BopucoB 6e ecTecTBeHa Kpauka. Moxe camo fa ce ChXaJlfBa, 9¢ HHTErPaLMATa,
NpoBejeHa ¢ aAMMHHCTPATHBHM MEpKH, He JoBelie N0 3abeleXuMH pe3yaTaTH.
TpuBMAHATA PaBHONOCTABEHOCT MEXAY ABeTe MHCTHTYLMM - BAH u CVY - 6e Bebiu-
HocT ckpuTa Gop6a 3a JOMMHALMA H TOBa Cpelllallle CUJIHATA CHNPOTHBA Ha YYECHHTE
ot Coduiickus yHUBEPCHTET, 2 ChILO Ha yueHHTe oT BAH npu usnonssaHeTo UM [6e3
3amyamiaHe/ B yde6HaTa paboTa ChC CTYNEHTH OT JOJHHTE KypcoBe. BempocsT 3a Ko-
OpAMHHpPAHEeTO Ha HaydHaTa U IpeNojaBatesicka AelHocT B MHOroGpoiiHuTe cera 6b.1-
rapcku YHHBEPCHTETH ¥ B €JHa OIPOMHa 32 HAalIMTe MallaOu HayUHa OpraHM3aLysd
xaTo BAH 4aka cBOETO pellieHHe OT CeralllHoTO U CJIeABAILOTO NOKoIeHue yaeHH. Ho
YCTEILHK pelleHUs MOTaT [a ceé ThPCAT ¢aMo ¢ Ao6poBoiHH, Hobpe oGMUCIEHH U
IPHeMJIUBH 32 PasIHYHUTE KATETOPHH yUEHH CPEJCTBA, OCHOBAaHH Ha B3aUMHO pa3tu-
PaHE 1 Ha Hay4YHa OlleHKa 32 e)eKTUBHOCTTA Ha BCAKA HHCTHTYLMS. [OpYMBUAT OMUT U
Ha akaa. M. BopucoB nokaspa, 9e aAMHHHCTDATHBHH H MOJHMTHICCKHU JeifcTBHUA, Ha
NOMUTHYECKH U JIOKAJTHHM JIOOHTa, BORAT camo o AepopMauuu u Ge3pe3yNTaTHO H3-
pa3sxolBaHe Ha YOBEILIKa eHepris /xaro OCTaBUM HaCTPaHH M OTPHLIATEIHOTO BIIUAHUE
BBPXY KOJIETHaJIHUTE OTHOILICHHH/. ‘

Ot 1980 r. BB BapHa ce nposexJa Mc;myﬂapo,uua IIKOJa no (u3MKa Ha KOHACH3H-
paHata mMatepus. HelfH cb3faTesl B AMPEKTOp 3a MepHOaa 1980 - 1990 rr., a cBIIO
eIMH OT [IaBHUTE peJakTOpH Ha TpyAoseTe Ha Illkonara, e akag. M. Bopncog. Upnesta
3a HEHHOTO OpraHU3MpaHe Bb3HMKHA B QUCKYCHH NPH TOCTYBaHHATA Y HAC B Kpas Ha
70-Te roayHu Ha ipod. B. M. ArpanoBud oT MoCKOBCKUSI HHCTHTYT M0 CNIEKTPOCKOMHA.
IMox rpmxure Ha akag. M. Bopucos Illkonarta 6e MsACTo 32 HAY9HH H npo(becuoua.uﬂu
cpellld Ha ydeHuTe oT M3Toka M 3anafia, Thi KaTO KOHTaKTHUTE MEXAY TAX 1O TOBa
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ppeMe Gsxa saTpyaHend. [xonaTa cbh6upalle MHOTO KBATH(QHLUMPAHU YUIEHH KaTo
JIEKTOPH, KOUTO JOBEXKAaXa CIIyIIAaTeHTe JO ChbBPEMEHHOTO ChCTOSHUE Ha 3HaHHATA
no uabpanata TeMaTuka oT DH3MKa Ha KOHAEH3MpaHaTa MaTepus. 3a/l CHOKOHHOTO U
akypaTHO npoBexaaHe Ha [IIxonarta, 3a HayuHMTE CpEIIM ¥ KOHTAKTH, CTOEIIE aBTO-
pUTETHAaTA M cHJIHA (urypa Ha akan. M. Bopucos, opranusupan Illkonara ¢ MHOro
YCHJIUA, TakT ¥ pasbupane. [IpoMeHHTE Npe3 HOCJIESAHOTO AECETUIETHE JIMILHXA TasH
[IKoJa OT MOHONOJIHOTO i MAcTo 3a cpewin “MsTok-3anan”.

Tloutn uanara npodecrionanna gelinoct Ha axang. M. BopucoB e cbrnpoBosieHa U ¢
aKTHBHO y9acTHE M HHTEPEC KM JeiHocTTa Ha JIpykecTBoTo Ha (pusvuuTe B Brarapus /
oT HoeMBpH 1989 r. - Cplo3 Ha QU3MLUMTE/, YuiTO NodYeTeH wieH e. ToBa BIUTIOUBalLe
HEIPECTaHHO YYacTHe B €XKErofHUTe KoH(epeHIHH 3a 06yIeHHeTO Mo (PU3MKA - ¢ MHOT'O
IOKJIaH K H3Ka3BaHUs, MHOXecTBO Hecenu U nekiuuu B Codud M B cTpaHata 110 npobie-
MH Ha (H3MKaTa ¥ HeHHOTO NpernoaBaHe, ydacTHe B eKCKyp3u, Ganiope u T.H. [Ipes 1974
r. 1 1977 r npod. M. Bopucos 6e npencenaten Ha OpraHusaliOHHIA KOMMTET Ha KoHpe-
peHimTe “Ousuka - npoussoacTso”, nposeneHu B Kasawnsk. Tosa 6sxa koHpepeHUHH -
nperyield Ha y4acTHETO Ha (PM3HLIMTE B PasiIMYHHTE NPHIOKHH 001acTH Ha MKOHOMHMKa,
Me[HLMHA U Jp., 3 ChILO KOHGEpEHIMM - HaJeXau 32 OpAelaTa poiid Ha (GU3MKaTa B
KUBOTA H 32 6bJieltoTo M3nuraHe Ha (usnkaTa. Ho pasBuTHeTO Ha HKOHOMMKATA TIpe3
CJISZIBAILIOTO JECETHIETHE JEMOHCTPHPA, Y& TS He & TOTOBA 3a MacoBO OGHOBSBAHE U 34
IIMPOKY HayYH! HOBOBBBeMeHMd. EcTecTBenata peakims Ha guanuuTe Ge na ce yMopsaT
A2 9yKaT Ha 3aTBOpPEHA BpaTa U Ja OTc/abHe TeXHHAT MHTEPEC KbM MPHIOXKEHHUATA.

B nepuona 1986 - 1989 rr. akan. M. Bopucos 6e [Ipeacegaten na JA®B. Ipes Tosa
BpeMe [IpyKecTBOTO 3amasu CBOMTE TPaJULHOHHM 1eHHOCTH, 0cobeHo B 06pa3oBaHHETO
1o ¢uavka. Micka Mu ce fia npunomust OTueTHMs NoKnaj Ha akad. M. Bopucos Ha OTdeTHo-
u3bopHata koH(peperuma Ha JIOB Ha 25.11.1989 r. [Tpes enuH ot Hali-BypHHTe MeceL B
HallaTa Ha¥i-HOBa MCTOpHUA aKal. BoprcoB 3amouHa cBOs OTYeTeH JHOKJIal C JBE rojleMu
Hay4HH cbOMTHA, CTaHamH Npes nepuofa 1986 - 1989 rr. BbB PU3MKATA - OTKPUBAHETO Ha

. BHCOKOTEMIIEPATYPHATa CBPBXIPOBOJUMOCT U Ha CBDBXHOBATA 3Be3fla. CTpyBa MH ce, e

TO3W JOKJIaJ] MpeACTaBABAllE €IHO HEPA3TraJaHO OT (PH3MYECKaTa KOJEersT OCIaHHe Ha
Ipencenarens na [I®B: yuennte TpsaBa Ja THPCAT M OLEHABAT HENPEXOIHHTE HAYUHM
MCTHHM M (aKTH, 2 He OTMMHABALIHTEe GYPHH WM. eXeIHEBHH MOJUTHYECKM M GHUTOBH
cvbuTHA. EAHa miefHa Touka, KOATO e BB3MOXKHA, HO HE € GescnopHa. Ha Hac oue Hu
[peacTou Ja BUIHM JaJIu OpHEHTalUMATa KbM HAYUYHHTE UNTH KbM OGI.HCCTBCHPITG IPHOPH-
TETH € M10-aJIcKBaTHA Ha NIPOMEHIHBOTO BpeMe B kpas Ha 20-TH Bex.

He 6ux uckall 1a OTMMHa MHTepeca Ha akaf. M. BOpHCOB kbM HCTODHATA Ha Tperno-
RaBaHETO Ha (PM3HKATA U Ha HAYUHHTE M3CNEABAHM No Qusnka B Buarapus. Inox Ha
Ta3u neHHocT Ha M. BopHCOB M DBKOBOAEGHUA OT HEro KOMEKTHB Ca HAKOJKO KHHUIH,
6asupahn Ha JOKYMEHTH K H3TOUHMLM, KOMTO J1aBaT Jo6pa HAyUHA OCHOBA Ha H3C/e]-
BaHMATA 110 HCTOPHA Ha U3UKATA Y Hac. CBETHT Tpat’ma Jia e 61aroNapeH Ha eHTycu-
acTH xaTto M. Bopucon Ge3 KouTO MHOTO (aKTH e oTHAar Ge3 ciena B HeBuTHETO.

I.I.Ie 3aBbPIIA TO3M KpaTbK Iperyieq. Ha MHOFOCTpaHHaTa IOeitHocT Ha akag. M.

2]
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Bopyicoa ¢ eauH enu3of oT 50-Te roAuHM, Ha KoHTO He ¢bM 6un ceuneren. Ilpu nper-
Jel Ha cnucaHusd B GubnuorexaTa Ha Ousndeckus hakyater npes 70-Te ToJMHH MO-
ajHax Ha CTAPH FOJMILHUHK Ha cil. “@uiococka MUCHN”, B KouTo b€ oTpaseHa Auc-
KycHsATa NPOTHB “du3nHeckus uieanussM” B Gbirapckata ¢usuka. B Texer na fokia-
g Ha A. Tlonukapos u I'. BpaToep ce kputikypaxa gunocodekure nosumuu b yuet-
HHLUTE 32 CTYAeHTH oT akaj. Hamxakos u akan. aues. TexHute “rpewixu” ce KBaJin-
duuupaxa KaTo (U3UYECKH MAEAIUIbM, [IO3SHTUBUIBPM H T.H. ITo ToBa Bpeme Geuie
ollle MHOT'O IIPECEH CIIOMEHBT 3a TIOCNIEACTBUATA OT MOJOOHH KBanudukaLyy 3a 61-
onosute B CbBETCKHMsS C'bIO3, K M Y Hac. Hali-CHIIHHAT OTroBOp Ha OOBHHEHMUATA
Gemre ganeH B craTua oT M. Bopucos. A3z 3Haex 3a HETOBOTO CEPHO3HO BHUMaHHe KbM
oTHoILEeHUsATa Ppunocodus-pusmka: oT eHa CTPaHa, 0CH3HABAHE Ha POJIATA HA ob1110-
unocodoryTe BB3TIeAM 32 pasbupaHuiTa HA (QuU3MkaTa W U3rpaXiaHe Ha obmuTe
(PH3MEECKH TEODHH, & OT APYra CTPaHa, OTPOMHOTO BJIMsAHMe Ha (M3MKaTa BBDXY CbB-
peMenHaTa punocodus, ocobeHo npe3 MbpBaTa MojoBUHA Ha 20-TH Bek. Ho Bcexu
ITBT MY pasriexIaHe Ha OTHOIIEHHUAT (uanka-tmwiocopus y M. Bopucos Hanpess-
Ba NparMaTH3MbT. ToBa 3a6eNs3aX U B HErOBaTa CTATUA B OTIaBHAIUHATA HHCKYCHSA -
3a Hero 6e Mo-chIlecTBeHa 06EKTHBHATA HayYHa OLIeHKa Ha yIeGHMIHUTE Mo QH3KKa, 2
He BLHILHATA, B M3BECTEH CMUCHJ “U3MHC/IEHA”, KPHTHKA Ha PU3MYECKHs HICATHI DM,

. KAKBBTO He 6M MOT'BJI Jia ce 3a6esiexu HutTo y Hamkakos, nuto y aues. U omte neuyo:

M. BOpHCOB 3a1}MTaBa HAILMTE KOJIEI'H, KaTo Bb3anMpa, JOKOJIKOTO TOBa € B'b3MOXHO,

paspacTBaHeTo Ha “duiocockaTa KpUTHKa” cpelty TaX. Toa e CBINATa JIHMHMA Ha

3allUTa Ha CHBETCKHTE (PM3MUM OT MAEOIOTHIECKH HaMalKHy, peaJu3upaHa B Kpas Ha
40-Te 1 HauanoTo Ha 50-Te rogunu ot BaBunos, Kanuua, Wode u ap.

OTHeHATE YaCTH Ha TOBA CJIOBO JEMOHCTPUPAT BULUMUTE 1 HEBUAHMM CTEHH, CTaH
¥ KBIIM, CTPOEHH OT akaj. M. BopucoB npes nenus My XUBOT BbB ¢dusHKaTa 4 3a
HeitHoTOo Gnaro. He BCHUKO, M3XUIHATO C YCHITMATA HA M. BopHcoB, kKakTo U OT BCEKH
YOBeK, € TpaiiHO ¥ JBJIrOBEYHO. A M YOBELIKHMAT KUBOT C& CHCTOM OT peanu3upaHu 1
HeochllecTBEHM HaMmepenns. M. Bopucos usrpaxziaiie cBouTe Jena cbo0pasHO ¢
BPEMETO, KOpUIMpAILEe T ¢ BpEMETO H He ce foelle caM Jia UM JIafie OLeHKa - ITOJ0XKHU-
TenHa unu ckentiuHa. “He rpemm camo koiito He paboTh” - € elHa -OT MAKCHMHUTS Ha
akad. M. BopucoB. A koiito paboTH, HMa ¥ MOCTIKEHNS, H 326y KIeHUs. Kakso e
npeobnazapa - 3aBUCH OT JBE IPYMH (BakTOpH:

a/ HOCTOAHHUTE MODAJIHM OPHEHTHPH Ha JIMYHOCTTA, U

6/ criocobHOCTHTE Ha YoBeKa H 0COOEHO HOIOBUAT MHTEIIEKT.

To3H NOKNa] JaBa KaTeropHIHATA MU BHCOKA OLIeHKA 32 JeJIoTo Ha akall. M. Bopucos.

B JHUTE Ha 106M/Ier ce M3Ka3BaT MHOTO ToXe/JIaHWs 3a 3apase U yerexu. Hue, yue-
HULMTE U KoJlerdTe Ha akaj. M. BopHcoB, HCKPEHO MY KeJlaeéM TOBa, 3aI10TO 10BEK €
MCTHHCKH XHB, JOoKaTo e 3hpaB U paGoTu. Ho moBede oT roxesaHusATa ca HallUTe

6I1arofapHOCTH - 33 HEYMODHHS My TPYJ, 33 PHXUTE My 1 32 CBETIIMA IPUMep, JAaNCH |

HH OT yoBeka ¥ npogecronanucta Muiko bopucos.
3a MHOro roquHu K 6naroaapum, npod. Bopucos!
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PELUEHWE HA YC HA COb or 25.04.1996 r.

YnpaBumentusm csBem Ha Cuiosa Ha gusuLume B bbA2apus uskasBa 20A9Mama cu 6A320gapHoCT Ha
npog. g.¢.H. Huxoaa banabanoB - gpazo2oguiier 2AaBeH pegakmop Ha [pyxecmBomo u Cbio3a Ha
usuyume - 33 KOMNEMeHMHama u BceamgaﬂHa paboma, cBepzana ¢ npepacmBaHemo Ha bloaemuHa
Ha [JOb 8 cnucarue ,,CBembm Ha Gusuxkama’, 3a HenpecmaHHomo nogobpsbare Ha usgaHuemo usa
He20B0mo nonyAspu3sLpaxe. Xeraem My ole MHo20 HoBu ycnexu!

’

HAATPADY
Q Harpapara ,,Emun [xaxos” va WE - BAH

C pewienue Ha HayuHua coBer Ha MHCTMTYTa no enekTpoHuka npu BAH npea 1995 r. 6e yupeneHa exerogHa
Harpana Ha uMeTo Ha akanemuk Emun [kakog, ocHoeaten Ha UE, Harpanara ce naea 3a Hai-gobpa pa6ota B
eaHa ot cnefHuTe abnactn: Quanyecka enekTpoHuKa, KBaHToBa enekTpoHuKa, Pannoduaika,

3a 1995 r. Harpagara 6e npuchpeHa Ha konexkTus M. Renesa, E. Craiikosa, M. Henves o1 WE 3a pa6orara
nm ,ANovel Technique for a Narrowline Selection and Wideband Tuning of Ti:Al,0, and Dye Lasers", npuera 3a
nevar 8 Rev. Sci. Instrum. 32 1996 . |

Q 06uwecreorono HayKil 33 3BMATa U AUCTALNOHHO COHAMPAHE KbM MHCTUTYTA Ha ENeKTPO- i enek-
TROHHNUTE WHXeHepn (The IEEE Geoscience and Remote Sensing Society) Ha 11.07.1995 r. 8bs Qnopex-
uus, Utanust spbum Harpanara 3a Hait-no6up noxnan (1994 Symposium Prize Paper Award), npenctaseH Ha
Me>xayHapoRH1A CUMNO3UYM NO HayK1 33 3BMATA 1 AUCTAHUMOHHO CoHpMpaHe [GARSS'94, 8-12.08.1994
r., Macapexap CALL Ha xonekTus oT amepukaHcku uacnegosareny  Kocra Koctos, HayueH ChTpyaHuK B
naboparopus ,CBY aucTaHuMoHHO coRpupane” koM UHCTUTYTA NO enexTponuKa npu BAH, B

[no6anuu exonoruuHm npobnemu Ha 3emsATa

U mAXHOMO ompaxexue Bepxy 6bgelemo Ha YoBevecmBomo
0Ba GeLIE TeMaTa Ha TPABULMOHHO NPOBEaeHaTa V-Ta NopeaHa MapTeHCKa NEKTOPUA, OpraHu3upana ot
Cogwitckus knoH Ha COB 3a coduitckute yuutent no ¢u3uKa, Kakto BuHari Temara 6e npensaputento
0GMUCNEHa U NPEANCIKEHA 0T YUMTENUTE KATO HEOBXOQMMA U GABAILA BbaMOXHOCT 32 060raTABAHE HA NO3HA-

~ HWATA NO CbBPEMEH NPOBNEM, UMaLL| OT3BYK U B IPENOAABAHETO N0 GU3NKA B CPEBHMS KYPC Ha 0BYYEHMe.

W TaKa B YeTUPY NOCNERORATENHU BTOPHUKA HA MapT, OT 17 4. B enHa Ot ayautopuute Ha Dusnyeckus

'(t)aKyIITBT, M3BECTHU CNELUANNCTY NO KOHKPETHUTE BLIIPOCH OT OBABEHATA TEMA M3HECOXA CNEAHUTE NEKLMN:

5 maprt - ,i3nonasane Ha aepOKOCMUYHI CpeacTaa 3a 6opBa ¢ ekokaractpodure” - nekTop cr.H.c. A-pl.
Mapaupocss /M-T 32 KOCMUYECKY U3CNENBAHNA KbM BAH/:

12 Mapr LHacTosy 1 6uaelumn npo6nemMu Ha YOBEUBCTBOTO, CBBP3AHM C rNOGanHUTe nposnew B OKONI-
Hara cpena” - nektop un, kop. npog. a-p Cr. Manyes /Qu3. ¢-T, kateapa METEOPONOrA U re0U3NKa/;

26 mapr - ,Antapktuka" - nextop dusuk-nonsipHuk Bacun ypes /Qus. ¢-1, karenpa aToMHa duauxa/.

Mpu BCUUKY NeKuMn aypuTopusTa 66 npenbnHeHa - B NOBEYETO CNy4ai C UHTEPECYBALLIM CE YUBHULM ¥ NO-

© ManbK 6poit yuuteny, BbaMOXHOCTTA 3a BbNPOCH M AMCKYCUM 66 MaKCUMAnHO U3NON3BaHa, 0COBEHO Npu

nocnesHara NexUMs, KOATO 68 NPUAPYXKEHa C NPOXEKLMA HA IMan03UTUBH. TIOTNEPTAHUST MHTEDEC, NPOABEH
OT HawaTa MAZAEX, HU Kapana UMaMe NO-reNAMO AOBEPHE B TAXHATA MCKPEHa NioBo3HaTeNHOCT. Nopaay ToBa
kbM CopUICKIA KNOH & Cb3NaAeHa NEKTOPHUA 33 YYEHULM C PA3HOOBNA3HN TEMM U EPYANPaRM NekTopy. &

Dou. Antoumnn leesa
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B ITAMET HA PYCKA OPAI'HEBA

Ha 4 Mapt 1996 1. cnen xpatko 60nemypane noq_ﬁﬁa IBJITOr O/ -
Hata yuHTeska Pycka [lparsesa, moyereH wieH Ha COb ® movereH
rpaxngarul Ha rpaj Pyce. IToeye or 50 rogmes OT CBOS XHBOT TA
TOCBETH Ha O0YUeHHETO W BL3IATAHUETO HA MJIAJOTO [OKOJIeHHE.

Pycka JIpardesa e pofeHna Ha 14 moemspa 1914 1. B rp. Pyce. Cren
KATO 3aBbpIIBa clenranaocT ¢pusuka B Copuiickus yHEBEPCHTET HPE3

1939 r. T4 craBa yumTenka B ILIOBIMBCKAaTAa MBXKa rEMHasus. (Be

TOJMEH IO-KbCHO ce IpeMecTsa B byprackara neBE4ecKa TEMHA3HS,
a oT 1943 r. - B MbxKaTa rUMHA3HS Ha pOAEES CH rpaf. OT 1947 . ¢
ACHCTEHT 10 (H3uKa BbB BHCIIETO TEXHAYECKO yurtaie. Cien 3ak-
pHBaHETO My € Ha3HAaueHa 33 3aM.- napekTop Ha TeXHHKYMa IO
MexaHoTexanka. OT 1950 r. Jo MeHCHOHEPaHETO CH, Ned 20 roqdHy,

YYETe/ICTBa BBB Bropa moJHTeXHHYecKa TEMHA3Es. Hikosko roquau

e ¥ MeTOIHK 1o ¢u3mka B oraen “Hapomaa npocsera” Ba OKpBKHUSA
HapolleH ChBeT. Ypouure Ha Pycka Jlparaesa ca BHHATH Jo0pe mof-
rOTBEHH H 6oraTo oHarjeleHA. Te OpeMHHABAT XHBO, HETEPECHO H
¢MOHAIHOHANHO. YUeHANHATE Ca AKTHBHE YYaCTHHUHE B y4eOHHA
mponec. ‘

Crnen neHEcHoHHEpaHeTo cCH Pycka JlparueBa c¢bh3fgaBa ObpBaTa B
CTpaHaTa CIENMAJIM3APAHa MKOJIa N0 GH3UKA 32 HIABCHH YCHHIH H
s PHKOBOJY B IPOAbJDKEHHAE Ha ueTBbPT Bek. Pycka Jlparaesa paspa-
GoTea cobcTBEHa MeTOAMKA 33 pa3BUBaHE HAa IIO3HABATECJIHHTE MHTC-
pecH Ha y4YeHAIUTe M H3rpaxfaHe y TAX HaBHIHM CaZMOCTOATEIHO Ja

IOmbJIBAT 3HAHMSTA CH. VI pesyiTaTHTe He 3akbCHABAT. Hikoxo fe-

CeTKH HelWHH Bb3MHTAHAIM Ce KJIacHpaT Ha MOJOOPHHETE KPBroBe HA
Peny6nukanckaTa OMEMIMA/A 00 GH3HKA, @ CENEMHA/IECET OT THX B3c-
MaT yyacTHe B MexAyHapolHH onamuAagd B JloEZoH, Mocksa,
Xe/3HHEKE H Ap. J[paMa HeHHH BBL3MATaHHIM Ca YAOCTOCHA C OBpBA
Harpalja B GaJKaHCKATE OJEMIHAIH.

Pycka JlparaeBa € aBTOp Ha CTAaTHH, METOJHYECKA PBHKOBOACTBA H
Ha cOOpHEK ¢ GH3EYHE 3a/1a4d, NOMyIAPH3ATOD € Ha {r3AYEN A acT-
POHOMHMYHH 3HAHHEA. YIOCTOCHA € ChC 3BAHHETO “3acTyXKI yUATET”

7 “HaponeH y4uTen”.

in memoriam
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yemubo ¢ npogsakenue

M3YE3BAHETO HA MAVMOPAHA

(npodovaxcenue om ku. 1)
Jleonappo lllawa
v : '

Tpennonarame, de cpemara ¢ XazeHOepr ¢ Ouna Hall-3HauMTeNHATA, Hall-BajKHa-
Ta OT BCUYKH, KOUTO Ca Ce CIyYBaJM B XHBoTa Ha Mailopana u Moxe 61 noseue B
YOBEUIKY, OTKOJIKOTO B HayueH IUTaH, aKo JOMYCHEM, Ue Cpel HEH3BECTHHTE HaM cpe-
M € HMaJio ¥ no-BaxHHU. Pa3bupa ce, HHe MMaMe NpeABU] caMO JOKYMEHTAJIHO I10T-
BbpIASHH CBOUTHS OT HEroBHS XMBOT M CME M'OTOBH Jja AOMYCHEM, Ue cpel HEHU3BECT-
HHTE HaM CPeLUY & UMaJIo H TaKHBa C [I0-TOJIIMa BaXKHOCT.

B Jlalnuur Toif npucTHra Ha 20 sHyapu 1933 r. IpaqsT He ce OTNIMuUaBa ¢ KpacoTa,
Ho 32 MaiiopaHa e HocTaThyHO Ja noceTH OUsHuecKuss HHCTUTYT M [a IO HAMEPH 3a
cumnatyueH. Oule Ha Apyrus JeH MMILIe Ha Malika cu: “B mHCTHTYTA 64X NIpUET MHOrO
cbpeuHo. C Men nbaro 6ecenpa XaliseHGepr - HeoOuuaiiHO JIIO6e3eH U NPUATEH Yo-
Bek”. (B cbmoTo nucMo orTbessi3Ba M “BECENIOTO MECTONMONOXEHHE HA MHCTHUTYTA -
Mexay rpobumero u aynHuuata”). Ha 14 despyapu, oTHoBo Ha Maiika cu: “C
Xaiizenbepr ¢bM B NpeKkpacHH OTHOLUeHMA”, a Ha 18 ¢eBpyapH - Beue Ha Gamia cu:
“Hanucax ¢TaTHA 32 CTPOEXka Ha aTOMHOTO AApO, KOATO ce Xapeca MHOI'0 Ha
XaiizeHGepr, BBIPEKH e B HEst G& ChIBPKAT HAKOH MONPABKM KbM HEroBaTa TEOpUA”.
Cren ouie HAKONKO JHM NMHILE OTHOBO Ha Maiiku cu: “Ha mocielHHs KOJOKBHYM -
execeIMH4HO chOUpaHe, B KOETO y4acTBAT CTOTHHA (PM3HLIM, MATEMATHIIM, XMMULM U
np.) XaHseH6epr ropopy 3a TEOpUATa Ha SAPOTO, PEKNAMHPAky M3BBPIIEHATA OT
MeH Tyk pabota. C Hero ce cOIMXHX 3HAMMTENHO Cllefl peAMLIa HayYHH JUCKYCHH W
HAKOJIKO NAapTHH Iax. TakaBa BL3IMOXKHOCT MMaM IO BpEMe Ha BEYEPHUTE MPHMEMH,
KOMTO TOii ycTpOHBA BCEKH BTOPHHUK 32 Ipod)ecopuTe U CTyNeHTUTe OT MHCTHTYTA NO
TeopeTH4Ha (usuka”. AMepykaHckuaT ¢usnk Peedbepr, rocTyBall 0 ChIIOTO Bpe-

' Me Ha MHCTHUTYTA B Jlaiimipr, B pa3roBop ¢ AMasiy cu cnoMHA 32 Tasu cBupka Ha

CeMMHapa, NOCBETeH Ha sIIPEHUTe CHIIH, Ha Kolito Xaiisenbepr e roBopul 3a npHHoCca
Ha Maiiopana. Xalaenbepr e kazaj, ue MaliopaHa npuchCTBa B 3aJ1aTa H I'0 TIOKAHK/
Ra ce uskaxe. Pasbupa ce, MaitopaHa ortkaspa: “Hacame ¢ Xaiizen6epr e eaHo, HO
NpeX CTOTHHA HEIO3HATH ...”. BeposTHO TOBa e “KOJIOKBHYMa”, 33 KOHTO Toli nuiue Ha
Gawa cu, MpeMb/14aBaikK 0TKA3a CH [a Ce H3KAXKe - HENO, KOeTo 6allia My Che CUryp-
HocT He 61 opobpus. o ce oTHacq go maptuute wax, MaliopaHa e G WAMITHOH
olle npe3 NETCKHUTE CH I'OAMHH, 332 KOETO C& CIIOMEHAaBa B XPOHHKMTE Ha MECTHHUTE
BECTHHLIH. :

3a XaiisenGepr Tol crioMeHaBa B I104TH Besiko cBoe mueMo. Ha 28 derpyapy cbo6-
1wasa Ha 6ala cu: Ko MbTYBaHeTo o 3a Korenxaren Tpsabpa fia ocTaHe ole ABa OHU B
Jladtruur, “3a na no6wu6pu” ¢ XaiizenGepr. “O6IIYBAHETO ¢ HETO € HEIAMEHMMO U a3
HCKaM Jla ¢ BB3M0/I3BAM OT HEroBOTO NPHUCHLCTBHE TYK”. [lymaTa “nodu6pum” ce no-
ABSIBA OTHOBO B ITHCMO cjlel TpH Mecela: “Xaiisenbepr - muuie Toit - 061ua ga cayuia
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yemubo ¢ npogskenue

MouTe GPBETBEXH U THPIENIUBO Me yuH Ha HeMckH”. Te3u xymu - “no6u6pu” u “6pbT-
pexu” - TOH U3IO3Ba, CIIOpe) Hac, ¢ JBOIHA LEN: 33 {3 YMaJId M IPHHU3HM 3HAUEHHETO
Ha ofcwxnapuTe ¢ XaizeHGepr BpOpocH (Taka NOCTHIIBA BUHATH, KOraTO CTaBa Ayma
32 HAYKa, 2 TOBA 03HAYaBa, Y& MHC/IH TOUHO 06PATHOTO) H BEPOATHO, 3a [1a AEMOHCT-
pupa Tpell POJHMHUTE CM, Kak e & H3MEHMJIO B Haﬁnunrynerononz nose;ieﬁuc u
xapaktep. Toit, MbJiuamue u Hecropopuus B Jlafnuur, ¢ Xa#senGepr “Gudpu” u npu
topa jmobesno. Ho, camo ¢ Xaiizenbepr, Thil KaTO BeJHBX JATCKHST HHUIUK Pozendenn,
HaMMpalll Ce ChLI0 [0 ToBa BpeMe B Jlalimiur, ci cioMHS, 1e e YyJ1 Ijlaca Ha Maitopana
caMoO BEJHBK TIPH MPOU3HACSHETO Ha HAKOJIKO IYMH.

Axo, obaue, ropop ¢ XaifseHbepr 3a TuTepaTypa WK 32 HKOHOMIYECKHU npoGnemu,
33 MOPCKH CPaXeHHs WIM 33 IIaXMaT, T.€. 32 Helllo, KOETO [0 YBIHYA M 32 KOETO 4eCTo
¢ MHCJIHJI, TOBA ChBCEM He € “Gbpbopene”. PasropopsT BBpBH, Ge3ycnoBHo, 3a sape-
HaTa (uskka. SIBHO €, He TOH ro BOAH [0 CHILECTBO ApYrosve, He KakTo 61 Moren (Ho
SBHO TOM He McKa) Aa roBopH Ha Tesu Temu ¢ Pepmu miu Bop, ¢ dpusuuure ot
Jlafnuprekyst Wik PUMCKHS MHCTUTYTH. VieamHuaT HauMH 32 obluyBaHe ¢ JDyruTe
(DMLY 32 HEro e TO3H, KOWTO NPAaKTUKyBa OTHa4ajlo B PUMCKUA HHCTHTYT, 2 crel
toBa B Jlajinuurckus ¢ amepukaneua ®eenbepr. Majiopata He roBopH aHINMHCKH, 2

- @eenbepr - UTAIHMAHCKH, HO T€ NPE3 LEIOTO BpeMe Ca 32¢/HO, paboTAT Ha eJHA Maca

1 OBIYBAT, KAKTO CH CIIOMHsL AMaJIJy, “TIOKa3Baiikil OT BpEMe Ha Bpeme ¢AH Ha ApYT
HaMMCaHWTE Ha XapTus dopMynu”. Heropure B3aHMOOTHOIICHUSA C XaitsenGepr ca
cbBceM Hpyru. W mpuumHaTa 3a TOBa, CTPYBa HH C€, &€ B TOBa, He npobieMuTe Ha
(hu3MKaTA M M3CNEIBAHNATA ChLIECTBYBAT 32 XaliseHGepr caMo B IIMPOKAS ApamaTh-
YeH KOHTEKCT HAa BCHUKM ocTaHanu mpobnemn. Mspasssaiiku ce 6aHanHo, TOH €
hunocod.

Toau, KoHTO Makap ¥ B o6LIM uepTH (BeHara [{e ce JOrOBOPHM: KaKTO HUe) 3Hae
MCTOPHSTA Ha Cb3JaBaHeTo Ha aToMHaTa Gomba, Ges ycuiue Moxe Ia KOHCTATUPA
oropuapamus (akT: cBoGoIHO, KaTo cBOOOIHHM X0pa, Ce JbpXKaxa TE3H yHeHH, KOMTO
10 o6eXTUBHY IPUUMHY He 65Xa TAKHBA; a OHE3W, KOUTO OGEKTHBHO C& HamHpaxa Ha
cBoBosa, ce Abpikaxa KaTo pobu u Gsxa pobu. CBoBOAHM Ce OKa3axa Te3H, KOMTO He
cp3fapaxa Gomba. Pobu - Te3H, KOHTO 1 Ch3AaJ0Xa. Y He 32 TOBa, Ye I'o HarpaBHxa, a
IpYIUTe - He: TOFaBa BCHUKO CE CBEXAIlle KaTO Y€ JIM JO HAJIMUHETO MM OTCHCTBH-
€TO Ha NPakTUUECKH Bh3MOXHOCTH, HO IJIABHO 34 TOBA, 4€ pobuTe OAXa H3IMBJIHEHH ©
Be3oKOMCTBO, CTPax, TpeBora, a cBoGofuuTe Ges koebaHMs M faxe ¢ U3BECTHA Pa-
JOCT M3JMIHaxa MAesTa, paspaboTHxa s, L0BEJOXA CBOETO u3oBpeTeHne 40 MbJIHA
FOTOBHOCT M, He IOCTaBSNKM HHKAKBH YGJIOBMSA, HE H3UCKBAKKH 3a1BJIKCHHIA (tebpae
BepPOSTHOTO HADYILEHUe Ha KOMTO MOoHe G HaMaJlujo TAXHATa OTFOBOPHOCT), TIpeJa-
noxa GomBaTa Ha OJHTHIMTE U BOCHHUTE. A ue pobuTe GHXa s BpHUMIM Ha Xurnep
- Be3cTpacTHHA, JKecTOK Deaymel-JMKTaTop, a cBOOGOAHUTE A ﬁaﬂoxa na TpymaH -
YOBEK “3ApaBOMHCIIENL”, ONMLIETBOPEHHE HA “3apaBus CMMCBHI” Ha aMEpPHKaHCKaTa
JEeMOKPALHs - HAMa 3HaUeHHE, KOKO CkOpo XUTiiep 64 B3€JI TOUHO TaKoBa pelleHHe
kato Tpyman: aa B3puBH GombuTe, ¢ KOUTO pasnojiara, Hall BpaXeCKUTe rpa{lose,
[aTesIHO, “Ha HaydHa OCHOBA™ MOAGPAHU OT TE3M, KOWTO €& HAMHPAT B IPAHKIM rf Ha
JIOCTIXKMMOTO, U CITOPE Pa3ueTHTe, MOTaT Aa 654aT HAIIBLJIHO YHHILOKEHN (cpen “no-
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’KenaHuAaTa” OT YUSeHHTe MMallle TAaKHBa: B KAUeCTBOTO Ha Liesl TpAGBaie na 6b1e 1ab-
paHa ILUTBTHO 3aCTPOEHA 30Ha ¢ PaJHyCc e€JHAa MU CbC 3HAYMTENIHA YacT IbpPBEHH
HOCTPOMKH, KOUTO Npefd TOBa He ca Hojjiarany Ha 60M6apIMpOBKH, - Taka Ye ¢ Max-
CHMaJiHa TOYHOCT 6 MOIJIO a e NPOKOHTPOJIMpa JeHCTBUETO Ha ITbPBAaTa M OGS~
HaTa ...). ,
Bepen oHesn, xouto 6Mxa MOIIM Aa HanpaBaT 3a XuTiep aToMHaTa Gomba, npen-
NOYUTaHUE Ce € OTAaBajlo, Oe3yciioBHO, Ha BepHep XailizsenGepr. Ouzuuure, paspa-
GoTpamm 6ombana B AMepHKa ca GHnH 06XBaHATH OT HIEATa, 4e HaJl TakaBa paboTu 1
TOif, M eqH OT TAX, UBNPATEH CJie] HACTBMBAILATA AMEPHKAHCKA apMHS 32 3aJIABSHE
Ha HEMCKHTe (DU3ULM, cu € Bbo0passaBall, ge TaM, kbleTo ¢ XaitseuGepr, HelipeMeHHO
Tpsb6Ba Ja 6ble M 3aBOABT 33 IPOM3BOACTBO Ha aTOMHM 6oMOM, M TpeCcKaBo e npeThp-
CBaJI IpeB3eMaHaTa OT ChIO3HULMTe HeMcka Teputopus. Ho XaiizenGepr He camo He e
3aro4Bajl pa3paboTBaHETO Ha MPOEKT 32 Ch3faBaHe Ha aToMHa 6oMba (HAMa ma ob-
CBXKJIaMe MOI'bJI JIX € [1a 5 Ch3Jafie UIIK He; [ S IIPOeKTHPa, 6e3yCIIOBHO € MOIbJ), HO
H Mpe3 UsAaTa BoliHa MBUUTENHO ce e onacsaBall, ye T Moxe Ja Obhe ¢haafieHa - OT
NpOTHBHATA CTpaHa.* 3a HellacTHe OMaceHHATa My He ca GuiM G6esnouBenu. U ce e
ONMTBAJ - MaKap M HEYMeJIo, lla lafie 3HaK, e Toif ¥ octaHamute B [epmanusa Qusnuu
HAMAaT HaMepeHHe H He ca B ChCTOSHUE Ja NpaBiaT 6oM0a; HeyMello, 3aI10TO € CMeT-
HaJl 32 B3MOXHO 32 IIOCPE/IHUK 13 U3II0JI3Ba CBOS yuHTel1, AaTckus (husmk Bop. Ho o
TOBa BpeMe - 1pe3 1933 r. bop e usrnexnan BaeTHHeH; 3a ToBa Maifopana mume Ha
faiua cu, a cell Toa Ha Maiika ci - rbpBo oT JIalNuKr, Npesy JMYHOTO CH [O3HAHC-
TBO ¢ Bop, BeposTHO no paskasure Ha XaifseHGepr WK 06KpPLKEHHETO My, & IO-KbCHO
ot Komnenxares, cnex cpemtu ¢ Hero: “Ha 1 Mapr ce otnpasux kbM Konenxarex npu
Bop - rasHus TBOpell Ha NeXallUTe B OCHOBATA Ha ChBPEMEHHATA (DM3MKa HOeH; Toll
€ MooCTapsil U 3abe1ekuMo BIeTHHEH...”; “Bop 3aMuHa 3a AeceT IeHa ¢ XalizeHGepr
Ha MOYMBKa Ha NUIaHHHa. Bede JBe roauHu ynopuro obMmucis eauH npobieM U B
TMOC/IEAHO BpeMe MOKa3Ba ABHM NPU3HALM Ha yMopa”. MoxeM fa cH NpeAcTaBUM Kak
¢a CTOAJIM HELIAaTa CJle] ce/leM rofuHH, npes 1940 r. Bop e pas6pa Helo MpoTHBOMO-
JIOXKHO Ha ToBa, koeTo XaliseHGepr BHUMATEIHO € McKall 1a ChOBIUM Ha paGoTenuTe B
Crenunenure Illaty xoneru. ' :
Taxka yiu uHave, ako cBeTHT Gellle MO-XyMaHeH, 0-BHUMATe/IeH M U3bHpaue npa-
' BUJTHO CBOMT® LIEHHOCTH M MUToBe, XaiiseHGepr 61 6w YAOCTOEH © I0-BHCOKA, 0CO-
OeHa OLEHKa B CPaBHEHHE C IPYIUTe, KOMTO [O CBUIOTO BpeMe paborexa B 061acTTa
Ha AnpeHaTa (HU3MKa - YIeHUTE, KOUTO ¢H34a10Xa 6omMbaTa U 51 BpBUYMXa Ha BOCHHUTE,
C pallocT Mocpell(HaXa M3BECTHETO 3a HellHaTa ynoTpeGa u Yak cjen Topa (a M He
BCHUKY) M3IIHTaXa YILIaXa ¥ YIPU3EHHE HA CHLBECTTA.

(Credsa)

_ “Tpesop ot pycku: H. Axababau
BEJIEXXKH HA ITIPEBOJJAYA
* Hewama cmosm daney ne moakoea AcKo i npocmo. Hemckume gusuyu (exaiouumento

Xatizenbepz) ca ce cmpemunu da cv30adam amomua 6omba. Borc. Hanpumep “Cgemasm Ha @u-
sukama”, k.1, 1993, emp. 31,
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"BYJIOU3NKA" EOO/, npn COB
1126 Cogpus, bya. Qxeiimc bayynp 5,
mea.: 62 76 60. 3a konmakmu - Bmoprux u yemBopmbk om 16 go 17 y.
0cHoBHa 3agaua Ha "byapusuxa" e ga nognomaza u pasBuba HayuHume uscregBaHus,
MEeXHUYECKUme paspabomku, usgameacmBama, y4e6HO-Memogu4Hama,
nonyaspusamopckama U Beudku gpyeu gelivocmu Ha Chio3a Ha Guauyume B
bvazapus, Kakmo U Ha Beuuku yreHoBe HMa ¢usuyeckama obwHocm, uMawu
CMONAHCKU Xapakmep UAU HavuH Ha u3Bbpuubane.

OYAKBAUTE

B
CBETbT HA ®N3NKATA, «u. 396
® Amomu Ha aHmuBewiecmBomo |
® Axap. B. AaneﬁQeB - ,40 2ogquHu OVAN, y6Ha”
® Cr. . c. Muxaun Bywes - , 06y3gaHusm xaoc"
® Mpod. Prcen Jowenn -, OmxpuBaremo Ha cOpbxgayugHocmma”
® Jleonappo Wawa - ,/3ue3Banemo Ha Madopara" - ll yacrm

Pegkoageuama we 6vge Gaazogapha 3a Bawume 3abesexkku u
npenopsku no OMHOUEKLE OPOPMACKUEMO U
CBGBPRAKUEMO KA CUCAHUEMO.

AboHunpanTe ce 3a cncaHumne

HAYRKA |
AboHameHT 3a 1 roamHa - 240 nB.

Moxeme ga ce aboupame 8 Cbio3a Ha yieHume B byagapus (CYB)-
Cogpus, yr. O6opuuie 35, u 8 kaoHoBeme Ha CYb B cmparama.

3a ungopmayus: B (02)44 52 61, 44 19 86
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