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HEYTPHHOTO OCIUJIUPA
(TPAHC®OPMHPA CE OT EJJVUH BU I B IPYTI')

U UMA MACA

(ITpodwsaxcenue om Ceemsm na usuxama, 3'98, cmp. 161)

Ha XVIII Mexcoynapodna kongiepenyus no meympunna acmpofiusuxa
(Anonua, Toxaama, 4-9 1onu 1998 2.) epynama Cynep-Kamuokanoe Hanpasu
CAE0HOMO BRYUIUMEAHO U3ABACHUE, KOEMO NO-KbCHO bewe omheuamano 68
sodewyomo (fusuuecko cnucanue The Physical Review Letters.

Hacmoawuam mamepuan e usaodxcen na pasnuujemo Ha Scientific American.

TIIPETEHIIMHUTE

Hye T8LpMM, ue cMe OTKpHIM OCLMIIALKY, a CJIEZOBATEHO B Maca, Ha HEYTPHHOTO,
Haxparko, Hue HabnonaBaMe HaMalissaHe Gpos Ha MIOOHHHATE HEYTPHHO, HOBAINM OT
roleM# pa3CTOSHUA M HMAINM HHCKM eHeprad. Te3d HEYyTPHHO Ca TONYYEeHH BHCOKO B
aTMoc(epaTa BCJIEACTBHE BIAHMOMEHCTBHA ¢ KOCMHUYHOTO JIbYEHHE U CA PErHCTPHPARH
OT HAMHpAINHUTe ce AbAOOKO B 3eMATA JETeKTOPH. 3aBUCHMOCTTA HA TO3H HEe(PUUHT OT
EHEPrHA M OT BI'bjia HA NaJiaHe NMOKa3Ba, Ye MIOOHHHTE HEYTPHHO OCHWIHPAT, T.. 4e Te
IOC/IEIOBATEIHO Ce M3MEHAT OT CIHH THI HEYTPHHO KbM [pPYT, NOKATO C& IBMXKAT ChC
CKOpOCT, 6/1M3Ka 10 CKOPOCTTA Ha cBeT/iMHaTa. Hue ce omaTaxme ga o6acHUM Habuone-
HHATA CU C MHOTO APYTH NIPHYHHH, 3aN04BaHKH OT MPo6JIeMH ¢ JeTEKTOpUTE M CBLpIIBAii-
XH C ApYr Bh3MOXHH ¢usnuny HHTEpHIpeTALIY HA ABIICHAETO, HO HUKOA OT an'répﬂa'mn-
HUTE UHTEPIPETALMH He YCIIA 1a 06SCHH C1e 32[10BOJIATENIHA TOTHOCT TIONyYeHHTE Pe3yIl-
TATH.

Tosa oco6eno KBaHTOBOMEXaHHYHO ABJIEHHE Ge NPOABABA HAM-CUJTHO NIPH CpaBHEHH-
€TO Ha MIOOHHHTE HEYTPHHO, HIBAINH OT CTPAHATA Ha 3¢MHOTO KbI00, ¢ Te3H, HARAINM OT
aTmoqd)epaTa. CroTHOMmERNETO Mex Iy 6pos Ha IbpBUTE H 6pPOs Ha BTOPHTE € OKOJIO [Ba
I'bTH DO-HHCKO OT OYaKBAHOTO. 3 pasjINKa OT OPEIHIIHH (Bede OTXBBpJIEHH) TBbPAEHHS,

Y€ ca OTKPHUTH HEYTPHHHH OCUHJIAIIHH, HALIATE HAGMIONEeHHA ¢a BLH OT CbMHEHHE nopagy -

TOBa, 4¢ ePEeKTLT € CHIIEH M Fe 3aBHCH GaMO OT CHOTHOIIEHHETO Ha H3MEepEeHATE BeJTH M-
HH. PesyntaTare Hy ca B ChIVIacHE ¢ BCHYKH APYTH JaHHM 33 Te3H e(ekTH.
VFTaHoaxname, 9€¢ MIOOHHUTE HEYTPHHO ¢34 MaKCHMaJIHO “cMeceHH” ¢ Opyr BAJ HEYT-
PHHO: € Tay-HEYTPHHO UJIH C HOBO, “CTEPHIIHO” HEyTPHHO. TesH YaCTHUH H OCIHIALHAATE
UM ca ofscHeHu MOAPo6HO No-HaTaThK. OCUUIALMATE Ca BE3MOXHH, aKO NOHE eUH OT
Te3M BANOBE HEYTPHHO UMa Maca. ExcliepMeHTAIHHTE JaHHH NO3BOJIABAT A Ce onpene-
JHt camo peiannxa"ra MeXAy MacHTe HA pa3/IMYHUTE BEIOBE HEYTPHHO, TAKA Ye MOJyYeHATA
OT HAa¢ CTOHHOCT € CaMo [I0/1Ha I'PaHHIA Ha HCTHHCKATA Maca Ha HeyTpHHOTO. M3MepeHa-
Ta oT Hac Maca e 0,07 +/- 0,04 eV, T.e. okono egHA MeceTMHIMOHHA YACT OT Maca‘fra“‘Ha
eNexTpoHa. Ho TBH kaTo Ha BCEeKH eleKTpPOH ce majaT okoso 50 Mnnuapnd HEYTPHHO
MacaTa Ha BCHUKH HEYTPHHO BhB BceneHaTa € MHOroO I0BeYe OT MACATA Ha enex*rporm’re:
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a Moxce 04 IMoBeye OT MacaTa Ha BCHYKH OCTaHAJM BUIOBE MAaTepUs.

CIJIE}ICTBI/ISI OT CHI{ECTBYBAHETO HA MACA ¥ OCHIJIALIMHA
HA HEYTPUHOTO ‘

OTKpHUTHETO, Y€ HEYTPHHOTO NPUTEXABA MACa, € BaXHA HOBUHA BBB ¢usmkara Ha ene-
MeHTapHUTe yacTuy. B “crannapTHus Momen”, koliTo € B chrjlacie ¢ BCHYKH eKCIepu-
MEHTATHY AaHHH [0CEra, MacaTa Ha HEyTPUHOTO € Hyja. OcIiuialuuTe Ha HEyTPHHOTO ca '
MHOTO pa3/IdYHK OT TOBa, KOETO CTaBa MPH APYTHTE eleMeHTaphEl YacTHLA (Hamp. xBap-
KHTe ¥ 3apefieHuTe JernToru). CllefoBaTe/HO “CTAHIAP THUAT Mozien” TpabBa ga 6bae pe-
Busnpan. Hue ce HafgBaMe, Ye OTKPUTHTE OT HAC OCIMNALMM Ha HEYTPHHOTO MOTAT na
fbuaT 6a3a 32 HO-HATATHIIHO PA3BHTHE HA eUHHATA TEOPHs, KOATO O0ACHABA reHEpHpa-
HETO Ha apOMAT (e[HA OT XapaAKTEPHCTHKATE Ha eJIcMEHTAPHHTE YaCTHIH) U JIpeackasBa
MACHTe Ha YacTHIATe. PasnnyuaTa OT HyJla Maca & H3KITIOUUTENHO BaxeH (akT 3a MaTe-
MATHYHOTO ONHCAHHE HA TEOPHATA. Beue 3HaecM, ¥e MacaTa Ha BCHYKM IPANMBHE 94CTHIH
Ha npapoaTa (Ha husntet xkapros GpysnaMentanti GpepMHOHH, KBAPKH H JENTOHH, Hac-
THOHY C TOJIYIAI CUH) € pasJItyda OT HyJia. ' V ‘

Mckame fa oTOellexk M ChIIO H3BO/LA, TPOH3ITHYALL OT HAIINTE 3aKJTIOYEHHA, Ye obma-
TA Maca Ha HEeyTPHHOTO B1B BcenenaTa e 3paudTenda. Ts NpencTaBisABa Hal-MaJKOTO
spaunTeHa yact (ot 10 no 100%) oT 6apuonnata Maca Ha Boenenara (T.e. oGHKHOBEHATA
MaTepus, OT KOATO ca HallpaBeHH 3Be3uTe H xopara). Ilpu npyrata KpaiHOCT, aKo MacH-
Te HA HEYTPHHOTO ca OT NOPSAAbKA Ha HAKOJIKO eV (a ToBa, KOeTO MEpUM, & caMo MaJlka
pasnuka MexIy ABe ChCTOSHMA C MOYTH SHHAKBH MacH), TOraBa MacaTa Ha HeyTPHHOTO
Tpa6Ba Ja MpencTapisBa IpeofliafaBallaTa YacT OT ofmaTa Maca Ha BeejienaTa.

IloHacTosAmeM HeYTPHHOTO He ca (paBOpUTH Ha KOCMOJIO3ATE KaTO PeLISHAA Ha pob-
7eMa 3a “ThbMHATA Maca” (aCTPOHOMHUECKAAT (aKT, ¥e BUIMMHUTE 3BE31H B rANaKTHKATE
Ipe/ICTABNABAT CAMO MaJlka 4acT oT obilara Maca Ha rajakTHKHTE), Thil KaTO B TEXHHTE

 CMETKY Te3W YacTHIH HE ce CTPYNBAT B JOCTaTBYHA CTENCH. (B xocmonorusaTa obave

MOJATA Ce MEHH JOCTATHYHO GBP30, TaKa ue HAKOH Ile NPUajaT Ha ToBa TBBPICHHE 110~
MAJTKa TeXecT OTKONKOTO KocMoJIo3uTe.) BLB BeekH citydail pH ceraliuTe ofcTosTeNc:
TBa HEYTPHUHOTO He MoXe NoBeue Ja Gb/ie npenedpersano OpH CHCTABAHETO HA BanaHca
Ha MacaTa Ha BcenenaTa. ChluecTBYBaT TEOPETHYHH IPECMATAHNA, OT KOUTO CICIBA, ¢
YACTHULMTE HEYTPHHO Moxe U ca HrpalH peliaBailia PoJid MPH Ch3AAaBAHETO HA MOBEUS
MaTepus B CpaBHEHHE ¢ AHTHMATEPHATA ¥ [10 TaKLB HAYHH Ca TACHO CBBP3aHH & HALICTO
ChIIECTBYBAHE. - Co
Br3MoKHE ca IBe KPallHOCTH [PH ONMCAHHETO Ha Pa3BUTHETO Ha Beenenara. Cniopen

mbpBaTa BoejieHaTa HENPEKLCHATO e ce pasiipsisa, 3aBBPIUBAUKU CBC CTYNEHA CMBPT.
Cnopen apyrata kpaiinocT Beenenarta Lie ce cBue feskpaiino obpaTHO B cefe CH C BB3-
MOXHOGT 32 cleasano penukaupane. [lopany HAJIMYMETO HA HeyTPMHHA Maca, TE3H Yac-
THUM UCPasT BaxHa poJis BbB (OpMHPaAHETO, CTPYKTYpaTa i n3061m0 B chabata Ha Beene-
Barta. : . : . '

- HeyTpHHOTO MTPasT CBILO BaXHA POJiA B aCTPOQHU3NIHH CLOUTHS KATO CYIIEPHOBH,
BB3HHKBALA KOIATO cTapa MACHBHA 3Be31a KOJANCHpPa Clie[ H3YepIBaHe Ha APEHOTO CH
ropuso. ITo Bpeme Ha KOJAIICA 3BE3NATA 32 H3BECTHO BpeMe Ce NIPEBpbINa B HEYTpPHHHA

‘CBemsm na pusukama - 4/98 ' | 243



3Be30a B CMUCDJ, Ue B NPOABIDKEHHE Ha HAKOJIKO CeKyH/M 4aCTHIUHTe HeyTPUHO npeobia-
naBaT B o6mua 6poit yacTHNHM Ha 3Be3faTa. MaapYeHHTe YACTHIM HEYTPUHO OTHACAT IO~
roisMaTa YacT OT Ib/KALIATA ce Ha HMILIO3HATA eHeprus, kKaTo ocsoboaeHarTa Ypes TAX
€Heprua e no-rojisMa OT W3JIbYEHATA Ipe3 leNIisi NpefHiieH XHABOT Ha 3Be3jaTa. (Heyr-
puRHO npobiscRaHe BCAEJCTBUE HA TAKOBA chOuTHE HelicTBUTENHO e Hab/lroAaBaHo 1py
Cynepuosa 1987A.) HeyrpaHo ce npom3pexaT HaBcskbAe B KOCMOCa, KBASTO CTaBaT
sHauMMH chOUTHA. Tesn qaérmm UCpasiT CKpUTa, HO Moxe 6u peluasalua pojif B IpeHa-
CAHETO Ha eHeprii, 3aI1OTO Grarofapenue Ha NPHCBIIATE UM ONM3KONEHCTBALIH CHIIH
JOpH ¥ Hali-IUIETHATe 00eKTH He ca perpaia 3a Tax. HajudneTo Ha Maca Ha HEYTPHHOTO
1 GaKTHT, Ye pasINYHUTE BUIOBE HEYTPHHO Ce TpaHCHOpMUDAT OT eHH BUJ B IPYT, TAC-
HO ¥ CBLP3BAT CBC CHINHOCTTA HA TE3H KOCMONIOTHYHY CHOHTHA.

SlcHo e, 4e chobmenuTe TyK GakTH ca Hall-BaXHHTE [0 OTHOIIEHHE Ha HEYTPUHOTO
cilel OTkpHBaHETO My mpes 1956 r. or ®pen Paiinc u Kuaiin Kayan, oTkpuBaHeTo Ha
MIOOHHH HeyTpuHO B BpyixefispHckaTa RaumonanHa JaGopatopus (CAIIL) npes 1961 r. 1
oTkpuBaHeTO Ha Tay-dacTuua B SLAC (Crangopp, Kanugopnus) npes 1974 r. (Tay-seyT-
PHHOTO He & OHJIO MPAKO PErHCTPHPAHO, IOHEKe He Moke a 6bae cp3NaleH CHOII OT Tay-
YaCTHIM, HO TO & KOCBEHO JOKA3aHO 11O HAYMHA, 10 KOHTO € NpOoLEeqUPaHO H NpH EJIEKT-

POHHOTO HEYTPHHO, 2 HMEHHO OT JIMICBALIATA CHePIHA [IPH pasNaJaHeTo Ha Tay-4acTH-
1a.)

KAKBO INPEJCTABIAABA HEYVTPHHOTO?

HeyTpuzoTo € yacTHlATa ¢ Hall-MaJlka Maca B CHBKYIIHOCTTA OT KBAPKH W JIENTOHH,
NpeACTABNSBALIM TPaJUBHATE eAHHUIH Ha MaTepuaTa, HeyTpHHOTO HAMA 3apAl H NpH-
-HaJlJIexH KEM CeMeHCTBOTO Ha HeyTpaJiHuTe jienToHd. To He € MOABIACTHO ¥ HA roJieMu-
Te GHJTH,; CBLP3BAIld KEAPKATE B IPOTOHH M HEYTPOHM, a IPOTOHMTE K HEYTPOHUTE B APa;
eHepruHTE Ha Te3W B3aHMoJeHcTBHSA ca oT nopanbka Ha 1 GeV u ca OJIH3KH [10 eHepreTHy-
HYsA eKBHBAJIEHT Ha MacaTa B MOKoiH Ha npotoHa. HeyTpHHO ¢ TakNBa €HEPIHH MOTaT [a
NPOHM3BAT 36MHOTO K160, KATO GAMO €IHO Ha MMJIHOH I¢ B3aUMofelicTBa ¢ KBapK (11oc-
peacTsoMm GrmskopeifcTaamoro “cnabo B3anMoneicTare”). ;

ElHa OT XapakTepHCTHKHTE HA HEyTPMHOTO € HeroBHAT “apomat”. Toit Moxe na 6bae
eJIeKTpOHeH, MIOOHeH i Tay. CBIIECTBYBAT ¥ TPH BHJA aHTHHEYTPUHO ChC CHINMTE “apo-
MaTH”. HeyTpHHOTO MoJydaBa HMETO CH OT ChOTBETHMS 3ape/ieH JIENTOHEH ChOpaT - efek-
TPOH, MIOOH HIH Tay-4acTHUa ¢ Macd chotseTHo 0,511 MeV, 106 MeV u 1777 MeV.
TportousT (¢ Maca 983 MeV) e cheTabeH OT FopeH U ACJEH KBapKH. (OCBEH TOBa CHINECT-
BYBAT CTPAHEH, YaPOBEH, BPLPXOB U JbHEH KBapKH, ¢ HApACTBAINA CTORHOCT HA MACHTE HM.
3acera HAMa TeOpus 3a MACHTE HAa Pa3IHYHATE BHIOBE HEYTPUHO H MHOIO TEOPETHIH 5
npveMaxa pasHa Ha HyJa. [lojiydeHaTa oT Hac MHOrO HHMCKa CTOMHOCT, OKONO eHa neT-
MUJIHOHHA YacT OT MACATA Ha eJIeKTPOHA, € MECTEpHS, YHETO pasrajaBaHe e bbae kg
32 MO-HATATBITHOTO pasbhpaHe HA MATEPHATA. .

Ocsen (epMHOHNTE, NOUHHABAIUM ce& Ha NpasMjoTo 3a 3abpaHa (rjacdulo, 4e OBe
YACTHLM He MOTAT Ia 3aeMaT eJHOBPEMCHHO eIHO M ChINO ChCTOSHHE), CBHILECTBYBAT H
$030HH, KOUTO MOTAT [a ¢& CTPYIBAT B ¢/IHO H CBINO ChCTOAHHE. BO3OHUTE ca HOCHTENR-

Te Ha B3aHMOIeH CTBHSATA, KOHTO WM IBPXKAT YACTHLUHTE CHOpaHH, HIH UM NO3BOJIABAT Ja
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ce pasnapnat. Takupa ca (OTOHUTE (KOMTO Ca HOCUTEIH HA EEKTPOMArHHTHUTE B32aHMO-
neiicTBUA ¥ BJIM3AT B KOHTAKT ChC 3apelcHH gacTuud), W 1 Z qacmumf (HocuTENH Ha
cnaboTo B3auMopeiicTRHE) U IyORHTe (HOCHTENH Ha CUIIHOTO p3auMopelicTBue). chu:
HOCT HAMMeHOBaHHeTOo “ciabo plapMoJieiicTBiE” € [0 U3BECTHA CTEICH norgemuo, TBit
KaTo XapaKTepH3HpaluTe ro GrMsKONCHCTBAILY CUJIH He Ca Thi cllalH M NEHCTBAT UpE3
TBBpAe MacuBHHTE W U Z 4aCTHIM, HMALLH oxoso 100 mpoToHsH MacH. CBIIIACHO IPUH-
1MIIa 3a HeompeneneHocT, chepaTa Ha pelicTBHe Ha ¢HA CHJa & o0paTHONPOIOPIUOHAJ-
Ha HA MacaTa Ha YacTHLATa, HOCELa ChOTBETHOTO B3aMOIElCTBHE, TOPaIH KOeTO elleK-
TPOMArHeTH3MbT M [PaBUTALUATA, THHTO HOCHTelld ca ¢ HyjleBa Maca, uMaT OeskpaeH

paMyc Ha B3aUMOJEHCTBHE.

JETEKTOPDBHT

Cynep-KaMuokanjie IeTEKTOPBT & ChCTOM OT orpomet 50 000 Tomen pesepBoap ¢
JBOMHM CTEHH, I'bJIEH ChC CBPBXUMCTA BOMA, B KoiiTo ca pasmojoxern 11146 (hOTOYMHO-
suTens ¢ quameTsp 20 unya (GOTOYMHONHTEIAT € yeTpoiicTBo, npeoGpazyBamo CBET-
JIMHHMSA CUTHAN B eiekTpuuecku). Topa ce paBHfBa HA o61Ia WIOIN Ha KATOANTE, paBHa Ha
4 nekapa, koeTo e Hajl 10 eTH 1I0Beye OT CHOTBETHATA [IoMK IpY IPEANITHE eKCIIepK-
MEHTH OT TO3K BUJ. Pe3epBoaphT € pasrolokeH B CHeHaHO [IOATOTBEHA 33 LeJITa AMa B
cTapa MHHA 33 foOUBaHe HA IHHKOBA py[a Ha 600 m gepnbovnHa B NNAHAHATA Nxena B
SInouckuTte Annm, nenasned ot rpaj Kamuoxa. C16upaHeTO HA JAHHM 3a04Ha OT 1 qnpuﬂ
1996 r. Jlo meTekTOpa BOAM ABYKHIOMETPOB TYHEI HOL, nnaguHaTa. OcBeH pesepBoapa ¥
HOTOYMHOXHTEUTE TAM C& HAMUPAT CHIIO (bEATpaLKOHHA CACTEMA 38 OANBPKAHS YyC-
TOTATA HA BOAATA, KaaUOpHpaH eJIeKTPOHEH YCKOPHUTET, 4 pemapkeTa, IILJIHH C €JISKTPO-
HHKa, 3a]1a 3 VIIpaBJieHue, 32)1 3a NpeABapuTe/Ha NOAroToBKa H T. H.

BucokoeHepreTHYHA ejleMeHTapHa YaCTHIA, PA3NPOCTPAHABAIA 08 ChC CKOPOCT f3ka
[0 CKOpPOCTTA Ha CBETJIMHATA BBB BakyyM, HMa CKOpOCT, MO-FojiiMa OT CKOPOCTTa Ha

' CBeT/IMHATA BBB BOJA, KOATO € OKoNo 3/4 OT CKOpOCTTa Ha CBET/IHHATA BLE BaxyyM. B

pe3yTaT ce MOJy4aBa ONTHIHMAT AHAIOr Ha SBJICHMETO GBPBX3BYKOBA CKOPOCT, HApeHeH
UepeHKoBO H3NIbUBane. ToBa € CBETIIHHHA BBIHA, H3rpUeHa 10 KOHYC C BIBJI MeXIy 0CTa
ﬁoGpaayna’rennaTa, paBeH Ha 42°, YHiTO BPEX CHBIIANA C yacTHIATa. ToBa HaHOGeKyHnHO—
npo6NscBaHe HA CHHSA CBET/IMHA [03BOJIABA YacTHuaTa fa OBAE ACTEKTHPaHA OT poToym
HOWHTeNHTe. BUALT, BpEMETO M HHTEHIUTETHT HA CBETIMHHHTE CHTHaJH, QOCTHUrailll A0
JeTeKTopuTe, O3BOJIABAT 1a C& ONPEeAeniT HATIPABJIEHMETO, CHEPTUATA U BHABT HA HAC~
THmATA.

TloBeyeTo OT PE3YNTATHTE, KOMTO NPEACTABAME, ¢4 u3Blieuenn oT caydante (23 oT
BpEMEeTO), KOraTo HeyTPHHOTO NIPOU3BEKAA JUTH eHEAYEH eeKTPOH, MM eIHHIICH MIO-
oH. MIOOHBT € 10-TeXKHAT OpaT Ha eIEKTPOHA. K'bca cnenia BLB BogHus obeM OT B3aUMO-
TeliCTBHETO Ha HEYTPHHOTO (OKONIO HAKONIKO MeTpa) IPOEKTHPA BLPXY CTEHHTE MY (xpae-
TO ¢a pasloJIONKeHH (HOTOYMHOXHTETATE) PHCTEH, OTYHCH BCNle[CTBHE HA YepeHKOBO-
TO H3JI'FUBAHE. o

JlanEHATe ca CHOMpPAHH G BHCOKA CKOPOCT (oxono 100 cnbutus 32 CeKyHIa) M ca dac-
THYHO 06paGOoTBAHY IPH IPMEMAHETO UM, & CJIe]l TOBa ¢4 u3npamaHy B rabopaTopus BEH
OT MHHATA TOCPENCTBOM ONTHYeH Kabe. TaM Te ca apXHBHDAHH U SJHOBPCMEHHO C TOBA
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GunTpupann B pasnuuAn AHQOPMAMOHHH NOTOLM 3a AHpekTHa obpaboTka. CubuTHATA
OT UHTEPEC 3a HACTOAILLOTO H3CHEABAHE CA Bb3HUKBAJIH ChC CpelHA YeCTOTa OKoJIo 5,5 3a
HeH.

JetextopbT Gelile KORCTPYHpPaH a OTKPHBa NPOTOHAM pasliaJanus, 1a HIMepBa. Cl'bH-
YeBU HEYTPHHO U Aa Hicjensa aTMochepHnTe HEYTPHHO, KOUTO ¢a 06eKTHT Ha HACTOALIO-
To W3cienBane. Jlocera He e OTKPHTO IPOTOHHO pasnafane. Clyysajio ce € 1a ce DosABs-
‘BAT MHTEPECHUTE CI'bLHYEBH HEYTPHHO, HO TOBA € JpYyra TEMa.

OT KBbJAE UABAT HEVTPUHO YACTUIIUTE 1 KAK 'l JETEKTUPAME

HeyTtpuHo uacTHIH ce mojlyyasaT NpH MHOTro obcroarencTsa. Tesn, 3a KOUTO ¢e OTHa-
cs HacToswaTa pabora, ca pe3yNTaT Ha cOIBLCBIM Ha KOCMHYHH JBYM ChC 36MHATa aT-
moctepa. [IbpBHYHATE KOCMHYHM JIBYH Cb3JABAT TOPOH OT BTOPHYHU YACTHIM, KATO BCHY-
KH Ce pasnpoCcTpaHABAT MOYMTH B eJHO H CHIIO HANpABIEHHE CLC CKOpocT, OJiM3Ka fO
CKOPOCTTA Ha CBEeTAMHATA. Hsikon OT Te3W BTOPARYHM 4acTHIM, raBHo 7. U K-Mio0HH ce
pasnaraT, IpH KOETO Ce MOJIy4aBaT ¥ YacTHIM HeyTPHHO. 3apefeHATe YacTHIH M QOoTOHA-
Te ce abcopbupaT B aTMocdepaTa Wi NOYBaTa. BposT Ha YacTUIMTE HEYTPHHO € TBBLPIE
MaJ'bK, HE3aBHCHMO Y€ Te C& MPOH3IBEX AT Ha CPaBHUTENHO HUCKO CTHIIAJIO BB BEpUraTa
Ha pasnajanusaTa: ot SombBapuupamure arMocepaTa KOCMUYHHE Jb4H okxoio 100 wacTr-
LH 32 CeKYHIa NPOM3BEXAAT U HEYTPHHO, HMALLH €HEPris B HHTepecyBalliA HH JHana-
30H, KOUTO NpeMHHABAT Npe3 Bawero Tano. (Bece nak BeposSTHOCTTA Npe3 BallMd XKUBOT
eIHO OT Te3H HEYTPHHO Aa B3aAMoOeioTBa ¢ HYKIIOH OT BalleTo TAJio ¢ caMo okojio 10%).

TloBeyeTo HeyTpHHO NpoHU3BAT 3eMsTa, 6e3 Oa ce pascesiT, HO ce CIyuBa HAKOH Ja
ssaupopneiicTsat B Cynep-Kamuokanne netektopa. Korato HeyTpUHOTO B3aUMOLEHCTBA,
To 06UKHOREHO yIPs KBAPK B APOTO HA KHcHopola (BOTHATA MOJlekyla ce ChOTOH OT figa
BOLOPOJHH M EAMH KHCIIOPOIEH aTOM) U ciief] kaTa “rpabHe” s3apal, ce IpeBpbIIa B MIOOH
WM eJICKTPOH, B 3aBHCHMOCT OT 3HAaKa HA 3apsina. 3apeleHaTa 4acTUIA H3MHHABA BLB
BOJATa HAKAKBO pa3cTOAHME, 3ABHCEHIO OT HelfHaTa eHeprusA. HanpuMep dacTHUA ¢ eHep-
rus | GeV meremectsa okono 5 m. Tbif XKaTo YacTHIATA ce OBIXH ¢ BUCOKa CKOPOCT, TH
u3nbYBa YepeHKoBO CBeTeHe, KOeTo Hue AeTeKTapaMe ¢ GoToyMHOXATeHTe. MIOOHHTE
Ce pasnpoCTPaHABAT CPABHHTENHO I PAaBOJMHENHO H CH3IABAT TRBpeE AceH 00pa3 BLB B
Ha NpPBCTEH BBPXY CTEHUTE Ha OeTekTopa. BjieKTpoHuTe ce pasiHvaBaT, ThH kaTo Te ce

: paaceﬁBaT W CB3ABAT NO-HCACHH oﬁpaair], KouTo Morat ga Osgar Pasno3HATH ¢ TOYHOCT

okxono 98%. Hue peructpupame egno arMocdiepHo HEYTPHHO CpeHO BeHsxk Ha 1,5 gaca.

JECETTOJHUIIEH ITPOBJIEM
IMopanu no6pe nosHaTaTa NpUPOJA HA IPOHIROACTBOTO HA HEYTPHHO, HUE 3HAEXMe, e
npousBe/leHHTe B aTMociepaTa MIOOHHH HEYTPHHO TpibBa a 6BHaT JBa I'BTH II0BEYe OT
ellekTPOHHUTE. Pe3ynTaTHTe OT MpeuIIHN exCiepHMEHTH OT TO3d THI [10KA3aXa, 4e TOBa
ChOTHOLIeHHE € MHoro 6iu3ko fo enunuia. Tosa cTaHa WsBECTHO KATO “aAHOMAJIHS HA
atmoc(epHHuTe HEYTpHHO”. Bsixa npenoxeHn MHOro Bp3MoxHu obacuerus. Tonosupa-
llie ce, Ye IPUYMHATA CE KpHe B OCIMIALMUTE Ha HEYTPHHOTO, HO HAMALle TBBPAHM J0Kasa-

TescTBa 3a ToBa. HAKkou ekcnepHMeHTAaTOPH MHCJIeXa, He TOBA € eKCIepHMeHTalleH ap're-
daxr.
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PEHIEHHE HA ITPOBJIEMA

OT HOBUTE OAHHM HAa HACTOALLUSA eKCIEpHMeHT Beue 3HaeM, Ye HabnofaBaHaTa aHo-
MaJHs ce IBJDKH Ha Ne(ULHT Ha MIOOHHH HEYTPUHO. Y CMIeXbT Ce IBKH Ha peIuMCTBa-
Ta HA 0-TOJIEMHS AETEKTOP, Mo3BoNsABAI Ja 6bAAT PETHCTPUPAHH MIOOHHHA HEYTPHHO ©
To-ro/isiMa eHeprus, KakTo ¥ TaKHBa ¢ IO-MaJlka BEPOATHOCT 3a BhaHukBane. Hue onpene-
AAIMe [OCTOBEPHO 3aBHCUMOCTTA HA [IOTOKA HEYTPHHO KaTO (YHKUAS HA MEPEHHUs CIIPAMO
3eHMTA BI'bJI HA I0COKATA HA pasfnpocTpaHeHye. [leGUUUTHT € NO-CHIIHO H3Pa3€H B MABA~
[UTE OTrope HarnpasjieHUs. B NpefnIIHUTE eKCIIEPUMEHTH HAMAINe NOCTOBEPHA BIJIOBA
3aBUCHMOCT, KAKTO M YACTHIM C JOCTATLUYHO RHCOKHM €HEPrHUH, M10PaJil O-OrpaHyieHaTa
YYBCTBUTEJHOCT Ha JETEKTOpA ¥ NO-Majkara CTATUCTHKA. '

Hamust agaigs nokassa, ye HedUUUTBT € pe3yaraT Ha OoCUMJaENTe Ha MIOOHHHTE
HEYTPHHO B [APYT BUJ HEYTPHHO IPH JOCTATHYHO IBJATH TPASKTOPHH. HacTHIMTe, HIPeMH-
HaBalld pe3 3eMATa (¢ IBJDKMHA Ha TpaekTopuaATa okosio 20 000 km), nsmunaBat nocTa-
TBHYHO IBJILL LT, 3a [ia OCLHIKPAT OT €UH B HEYTPHHO B APYT U obpaTHo. [Ip# moaxo-
[ALLH eHEpTHM, HAKOH HEYTPHHO MOTAT A4 OCLMIKPAT MHOrokpaTHo. HeyTpuHoTO, HIBa-
v oTkbM 3eauTa (20 km), HAMAT JOCTATHYHO BpeMe fa OCIUNMPAT, Ipeau 13 J0CTHIHAT
aeTexTopa. HeyTpHHOTO ¢ MO-BUCOKH SHEPIUM OCLUIHPAT no-6aBHO NOpPaJd penaTHBHC-
TraHuTe edextu. Kaxro ¢ 00cHER0 B rTHMHA3RANHUTE KYPCOBE 110 (usmka, 9aCOBHHIIUTE
B JIBMXELL Ce KOCMHUYECKH Kopab ce JBUXAT TO/IKOBa M10-0aBHO, KOJIKOTO CKOPOCTTa Ha
xopaba e no-6iuska 4O CKOpPOCTTa Ha cBeTIMHATa. B pesynrar nue nabmonaBaMe MIOCH-
HHU HEYTPHHO Jla OCLIIUPAT C YECTOTA, IPOINOPLUHOHAIHA Ha [(bIDKUHATA HA TPASKTOPHATA
UM B 06paTHONPONOPLHOHAIHA HA SHEPTUATA UM, H TOBA € JIOKAa3aTEICTBOTO Ha XUIIOTE"
31TE 34 B3aHMHOTO MM IIpEBpBLIAHE.

KAKBO OPEJCTABIISIBAT OCHUWIALIMUTE?

Bammmrre HpeBp’bmaHHH Ha HeyTpHHOTO ¢a CNelHQHIEH KBaHTOBOMEXARMUEH e(ekT,
Ha KoiiTO € TPYAIHO J1a C& HAMEPH MakpOCKoTcka 2HAJIOTHS | KOHTO € CB'bp3aH ¢ Ayalusma
BBIHA- qacmua.

Hite MoxeM [a HAeHTHOUIMpaMe YaCcTHIATA IO HAUKHA, 0O KOHTO TH € MONyueHa Wi
B3auMopeicTsa. KoraTo nuoH (no-Me30H, YacTHIA NOJy4aBailia ce B FojieMH KOJINIecTBa
Tpy cOBCHIE HA IPOTOHH © AIpa U ChoTaBeHa OT KBApK W aHTHKBADK) ce pasNaHe, ce
TIONy4aBa MIOOH M MIOOHHO (AHTH)HEYTPHHO. Peay/iTaThT OT pasnajia Ha HeyTPOHa & po-
TOH, eNIeKTPOH U eIEKTPOHHO (aHTH)HeyTpuHO. KoraTo MIOOH € nojlyyeH OT HeyTPHHO, ce
3Hae, 4e Tol & NOMy4YeH OT MIOOHHO HeyTpuHo. K Thi HATATEE.

Jlpyr HaunH 33 unedTAQHIHPAHE HA 4acTHI@ e HeHHOTO TerIo, M3pazeno Ypes GKopoc-
TTa i IpH 3a/ianeHa eHeprys, KakTo U 4pe3 HeHHOTO rPaRHTANMOHHO B3aMMOJEHCTBHE.
ToBa e MacaTa, KakTo T yiacTsa B M3secTHata opmyna F = ma. OGHKHOBeHO HBATA
HAYMHA 32 AOEHTHQUIMpAHE 1aBAT CHUIHTE PE3YNTATH 3a JaJCHA HaCTHIA: BCAKA HacTH-
Lia, XapaKTEpH3HPALIA ce ¢ Aa[eHa ChBKYHOCT OT B3auMMONEHCTBHA, HMA TOYHO ONpeae-
neda maca. Kpapkure npequsBuksaT H3BECTHO 0OBbPKBAHE C TEXHATE UASHTHIHOCTH, HO
10 He e rofsmo. OT ToBa, KOETO HHE YCTAHOBHXME, MIOOHHHTE HEYyTPUHO €a TBRPAE CMe-
CeHil. ‘ '

Hye MOXEM a Ch3aAEM CHOI OT YACTHIY HEYTPHHO, HAIIPUMED B YCKOPHTEJ, M ClieA
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KATO OpexapaMe CHONA lpe3 KWJIOMeThp 3eMs M XKeAe3eH T, 3a fa OTCTPAHUM BCHYKH
3apeleHy YacTHlM, HablionasamMe OT BpeMe Ha BpEMe MIOOHH, MOJIyYeHH B JETEKTOpa, B
TIpaBMJIHA [10COKA, BEJHAra Cjiell KaTo CHOIMT YAapH MHLIeHaT4. B TakkB CMHCBJ HEYTPH-
HOTO ca A00pe H3YYeHH YACTHIH ¥ TEXHATE B3aUMOAelCTBYSA ca H3clieNBaHu nopeye ot 30
TOOVHH B YCKOPHTEJIHN 1101 3EMATA U B PCAKTOPH. ,

OcobenocTTa Ha HEYTPHHOTO, OTJIHYABALIA TO OT BCUYKH OCTaHANIM eJIeMEHTapHH qac-
THIH €, 1€ CLCTOAHHETO Ha MIOOHHOTO HEYTPHHO MOXeE Jia CE PasinyiaBa OT ChCTOSHHETO
Ha MacaTta My. VIEHTHYHOCTTA Ha JBeTe He € €4HA H Cbila M B TAKBB CMMCHI Te ca
“muusoppeHnyEn” . MIOOHHOTO HEYTPHHO & CHCTABEHO, KaKTO U3IJIEkK/1a, OT ABE Pa3INIHH
MacH. Takosa sABJeHHE HE MOXe Ja Ce CJIyYH B MaKpOCKONUYHM 06eKTH.

MIOOHHOTO HEYTPHHO MOXE HAllpAMEpP [a € ChCTABEHO OT [IBE NOJOBHHKH CHCTOSHUA
¢ pasNHYaBamy ce MacH. MoxeM a cH IpeCcTaBHM TE3H [IBE CHCTOAHHA Ha MacaTa Ha
HEyTPHHOTO KATO BBJIHM, AMAIIH 3aBHCEINA OT EHEPTrHUATA Ha YaCTHMNATA NepHOAUIHOCT.
Tlpu pasnpocTpaHeéHHeTO Ha 4acTHNATA ABETe CHCTOSHHSA, HMAIIM PA3JIHYHH MEepHOIH,
ocuunMpat shB (asa wnu haszure uM ca u3Mectend. Koraro BriaHATe ca BLB (a3a, 4acTu-
HaTa MOXe Ja B3auMoJIeiicTBa KATO MIOOHHO HEYTPHHO, a KoraTo (asuTe ce paziuyasat ¢
90° - kaTo Tay-HeyTpHHO. B Taxbs ciydaii, ako ¢ yckopuTesn 6H MOrej Ja ce chafane
MOHOEHEPreTHYEH CHOIl 0T MIOOHHH HEYTPHHO, U AETEKTOPHT MOXeE J1a c& MECTH, B 3aBH-
CHMOCT OT TiOJIOXeHHETO My Hall-Hanpeq we ce HabioJaBaT MIOOHHH HEYTPHHO, Ha oll-
pelesieHo pa3cTOAHNe - Tay-HeyTPHHO, Clef TOBA OTHOBO MIOOHHM M T.H. B MeXIUHHHUTe
TONONEHUS HA METEKTOpA lile ce HAGMIONABAT W [ABATA BUAA HEYTPHHO B CHOTHOINEHNE,
JaBicetlio oT mucTaniuniTa. (Hae yeTaHoBHXMe, Y€ decToTaTa HA GHEHe HA MIOOHHH HeyT-
puHo ¢ eneprus | GeV chLOTBETCTBa Ha Ta3H Ha BHCOK TOH “pe”, ako MoXexme ja ro
uyBaMe.)

ExcliepuMedT OT TO3M BUL 3acera He MOXe I1a Ce OChULeCTBH, 3al0TO PA3CTOAHUETO |

MexXJly ToukHTe, B KOHTO ce Habmonasa Guene, e TBbpAe roiamo. MHTepecHo e na ce
oTbenexu, 9e Beue ca NPEeMJICKEHH EKCHEPHMEHTH OT TO3H BHA, M3MON3BAIY HALIMUTE
pesynrtatd. IIpH eHeprus Ha HEYTPHHOTO OT nopsaxkka Ha 1 GeV 1le ce HyxaaeM oT pas-
CTOSAHHA OT HAKOJKOCTOTHH MHJIH.

Jlpyra aHanorus, KoaTo Moxe Ja noMorde fa 6saar pa3bpanu ocIIANHUTE HA HEYT-
PHHOTO, € CpaBHEHHETO MEXIY TAX U BLPTEHETO HAa paBHUHATA HA NMOASPU3alK HA NOJM-
pHU3MpaHa CBeT/IMHA, IpEeMUHABAIIA NIpe3 ONTHYeCKH akTHBHa cpela. BonHHTe pa3sTBOpH
Ha 3aXapTa HallpUMep BLPTAT BIEJiA HA [IOJIAPH3ALHA Ha PEMHUHABALIATA NIPE3 TAX CBET-
JinHa. KoIKOTO 1o-rojisiMo pa3cTOfHHE U3MUHE NONAPU3INPAHATA CBET/IMHA B ONTHYSCKH
AKTHBHATA Cpella, TOJKOBA BI'BJILT Ha 3aRbPTAHE HA NOJAPH3ALHIATA Lle € NO-TOJIAM B aKO
PasCTOAHHETO € HOCTATBYHO, BIBABT (YBeaUUeH ¢ 360°) 1me BB3CTAHOBH HAYANHATA CH
CTOHHOCT, AHaJIorusaTa MoXe [la ce HalpasH, ako CH HPEACTABHM BEPTHKAIHONOAPUIH-
PaHAaTa CBETJIMHA KATO MIOOHHO HEYTPHHO, a XOPH3OHTANMHONOAAPHINPAHATA - KATO Tay-
HeyTpHHO. BrpTeHeTo Ha paBHHHATA HAa DOJApH3alusA ce Habnoaasa, 3a100TO MOJSPH3H-
paHaTa CBeTJIHHa MOXe [a ce pasriiex/a KaTO ChCTaBeHa OT HABe KPBhroBONOIAPHIHPaHH

GCBETJIMHHY BBJIHH C Pal3IHYHU IMOCOKH Ha BBPTCHE HA NOAAPH3ALUATA, KOUTO Ce pasnpoc- -

TpaHABAT ChC CKOPOCTH, KOUTO MAJIKO C& pasjiHyaBaT B ONTHYECKH aKTHBHA cpejia. an/l
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HEYTPUHOTO, HEYTPHHOBHTE BBJIHA OCHUIKPAT C (MaKap H cnabo) pasju4aBally ce 4ecTo-
TH NOpaay pa3jiyMeTo B MaCHTe Ha JBaTa BUJA HEYTPHHO H 110 TO3H HAYMH HEYTPUHHHTE
OCHHNALYH (T.6. B3aHMHUTE NPeBPBIIAHUA MeX/IY ABATa BUAA HEYTPUHO) C& OCHIIECTRA-
BAT JOPH NpH IBHXECHHETO Ha YACTHLUTE HEYTPHHO BEB BBKYYM.

OCUMJIALIMUTE U MACATA HA HEYTPUHOTO, BLITPEKH YE CA ThPCE-
HH OT ABJITO BPEME, HE CA OTKPUTH I10-PAHO

Tbil KATO BCHYKH APYrH H3rpaXKAally Be[ECTBOTO YACTHIH (KBADKH M 3ape/ieHH Jien-
TOHH) HMAT Maca, eCTeCTBEHO € [a e MPEATNON0XKH, 1e HEYTPUHOTO CBIIO UMa Maca. Ome
ot 1930 r., xoraro Ilayii W3[Ura XUIOTe3aTa 32 ChLIGCTBYBAHETO My, 32 [1a OGACHH JIHI-
cBALIATA EHEPrHs PU HEYTPOHHOTO Pasnajiane, e siCHO, 4e HEYTPHHOTO WilK BHOOIIE HAMA
Maca, WM MacaTa My e MHOro MaJjika. Emun cnenudives DpUHILAT, NpefIokeH oT MbpH
Ten-Man u paGoremn TBBpAe Ao6pe npy ejJeMEHTapHATE YACTHIM, ¢ IPUHIMIET 32 “koc-
MUYecKaTa UeH3ypa”: BCHUKO, KOeTO He ¢ 3abpaHeHo, e neobxomamo.! Uarnexna, ue HaMa
(u3yveH 3aKoH, 3a6pansBan Ha HEYTPUHOTO fla HMa MACa, BBIPEKH 4 HACTOAMHUTE MO~
e Ha eleMEeHTAPHUTE YaCTULH ONpPeNesIeHO He JIABAT YKa3aHHA OTHOCHO MacHTe. Bce
ollle MHOTO H3CJeJoBaTelH MPHEMAT MacaTa Ha HEYTPHHOTO 32 HYla, KOETO & ChIN0 IpH-
BHIHO I1O3BOJICHO. |

XHIoTesaTa 32 OCUMNALMATE HA HEYTPHHOTO € NMpPeIUIOKEHA 32 NBPBH LT OT BpyHO
TlonTexopso mpe3 1957 r. (Tosu ¢usmk e U3BECTeH Ha IMMpoKaTa mybyiuka ¢ ToBa, 4e €
nabsaran ot Kanana B ChBETCKHS Ch103), M HE3aBACHMO OT Herp oT 3. Maky, M. Hakaraga

1 C. Cata (Haros, Snouus) npes 1962 r. B neficTuTeHOCT HAMallle HAKAKBA CEPUO3HA

TEOpeTHUHA MpeANocTaBKa (IOHE OT No-(QyHAAMEHTATHHTE MOJENIH Ha eleMEeHTADHUTE
qaé"mua), 33 CBUIECTRYBAHETO HA OCITMAAIIMATE, B0 H3TIeXKAAlleE, Ye TOBA He Ce sabpaHsaBa
OT HAKOE OT M3BECTHHUTE NPABHIA. ‘ ‘
ITpoGaeMbT NpencTaBiiBallie JO rojisiMa cTeleH aKaleMH4YHO JIoBONUTCTBO 10 MO-
MEHTA Ha IPOB&X/IaHe Ha excliepuMeHTa Ha Peii [lefiBUC B 31aTHATA MUHA B IOxna Jlako-
Ta (CAII). To3u ekcriepuMEHT I0Ka3a, ue eTEeKTUPAHMATE CTbHUEBH HEYTPUHO Ce dhopMmu-
paT ¢bC CKOPOCT, MHOIO MO-MaJjika OT NpefBuaeHaTa. OCHMAIKATE HA HEYTPHHOTO 6sxa
Be[HAra 3aN0A03PEHH KATO NPHIUHA 32 AeUIUTA, HO TOBA HE € AOKa3aHO jocera. Tozu
30 rommmen “npo6ieM Ha CIPHYEBHTE HEYTPUHO”, ce Habirofiapa cera ¢ 4eTHpH 3eMHU
JeTeKTOopa, U3MepBalll YacTHIMTE HEYTPHHO, IIOJYUSHHU IIPH AAPEHOTO rOpeHe Ha Crph-
1eTo. MHOTO FOfMHHE y4eHHTe He 3HAeXA AaJli HAGNI0aBaHHAAT Ne(HUIMT HA POHIBE1CHH-
Te CJ'BHYEBH HEYTPHHO Ce IBJDKH Ha NMOTPEIIHH MOJENM Ha NPOLecHTe B Cmnuué'm, Ha
TIOrpEIIHE eKCIEPUMEHTH, Ha crenupuyHata (pusnka Ha HEYTPHHOTO MJIH HA OCIHIALH-
HTe HA HEYTPUHOTO. BEOpeky Ye OCIUIauMUTe HA HEYTPHHOTO Ca [IABHHUAT 3aII0N03PSAH B
MHCTEPHATA, CJIyYadT He & IPHKIIOYUI. BLB BCHYKUTE TE3U EKCIIEPUMEHTH Ce H3MEpBaT
aBCOJIIOTHY BEJMYHHH, IPH KOETO H3MEPEHATA BEJIMIMHA Ce CpaBHABA C TEOPETHIHO A3~
ypcieHaTa. B U3uMCaeHHATA MMA MHOTO eTallH, IPH KOUTO € BE3MOXKHO fIa 6haaT Banpa-

| Tyk apTopuTe 06LPKBAT NpUHIHMHTE, [IPHEIHILT 33 “KOCMHAUECKaTa neraypa” (P. Henpoys, 1965)
¢ 1a6pana A XMNOTETHYHATE “IOJIM CHHIYJIAPHOCTR” (BUIMMH 34 BBHELICH mafmoparen). A GETHPa-

HUAT DpuimE Ha Ten-Mal e naBecTel KaTo “TOTalliTapen 3aKOH Ha (uanxara” (cpe.: JL. Jlenepman,
I Tepsen “UacTumata Bor”, c. 287). - bea. ped.
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BEHH H3YUCNHUTEJHH TpeIKH, TPEeUIKUTE ce HaTpynpaT M y4EHUTE HE Ca CHTYpHH, Ye ca

HaMepHJIM BAPHOTO pelieHue Ha npobnema 3a CirbHueTO. (PesynTaTHTe 3a CI'bHYEBHTE
HeyTpuHo oT Cynep-Kamuokanne excriepuMenTa 3ano4paT da NOKA3BaT APYrH Hella, Ka-
TO (pOpMaTa Ha HEYTPHHHUA CUIEKTBP, BapHAIMATE C BPEMETO WIH TAXHATA junca. Tesn
XapakTepHCTHKA Ca 10-MAJIKO YyBCTBUTE/IHH KbM eBEHTYAJIHHTE MPEMIKH B H3UHC/IEHUATA,
HO pe3yiTaTUTe ollle He ca AOCTATBIHO Ha,[le)K,HHI/I).

YdenuTe ce OnMMTBAT Ha paspemat mpoGieMa 3a MacaTa Ha HEYTPHHOTO U BE3MOXHHTE
My OCLHHNIALHMK OT MHOTO roAuHH. ExcoepuMeHTHTe, NIPOBEOCHH N0Cera M H3NOJ3BAINH
YCKODUTE/IH, PEAKTODH KM PafHOAKTHBHY H3TOYHHIY, C4 MO3BONH/IM A2 C& OLEHAT rop-
HUTE rPaHULM HA MACHTE Ha HEYTPHHOTO, KaTO OCUHIANMH He ca HabMIONaBaHu C JOCTa-

- TBYHA CTeMeH Ha NOCTOBepHOCT. HAKOJIKO HECHIYPHH NPEeTeHIHH Ca HABAIM H OTMHUHABA-
MM B MPONBIKEHHE HA Te3W TOAHHM, a UMA U eqHO 0COoGeHO CLBpeMeHHO HabmoaeHue
(koeTo He e B KOHQUIAKT C IpeACTABEHATE TYK PE3YJITATH) OT eKCIIEPHMEHT, IPOBEIEH B

Jloc Anamoc, xoeTo BCe ollle He € NOTBBLPACHO. ,

MHoro excrepuMeHTH ca HMaJIH 3a el fia A3MEPAT DAPEKTHO MacaTa Ha HEYTPHHOTO,
KOETO € MHOTO TPYAHO OCHINECTBUMO. PE3yNTATHT OT TE3H EKCHEPHMEHTH € CaMO OLleHKa
34 ropHaTa rpaHHIa HA MacaTa HA HEYTPHHOTO OT IOPSALKA Ha HAKoKO eV. OT KooMo1o-
THATA 3HAEM, Ye MacHTe Ha HeyTPHHOTO He MOraT fa 631aT no-rofieM ot 100 eV, 3amoro
uHave Beenenara pede 6u konancupana. Ilo TosH HauKH HHe 3HaEXMe, He Te3H YacTHUIH ca
JIeKH, MHOT'O 1O-JIEKA OT €leKTpoHa, uusaTo Maca e 511 000 eV, Ho HHe He 3HaexXMe XOJIKO
JiekH ca Te. MHoro Teoperuuu 6sxa y6eaeHn, ue MacaTta Ha HEyTPHHOTO ACHCTBUTENHO Iile
CE OKaxXe paBHA Ha HYJIA.

Crpysa cu na ce orbenexu, ue NpeCTABEHOTO TYK Hallle HaGTIOIEHHe He & HAKAKEB
un edexr. Chiectsysa nout 50% nepuuut IpH BIIIOBH BADHALMH HA MIOOHHH HEYTPH-
HO, CpaBHeHH ¢ efiekTpornuTe. Topa e e(exT, HabmoJaBaH CBINO U B IIPETHITHM eKCIEPH-
MEHTH, HO C TOYHOCT, HELOCTATHYHA 32 AHO3HATHOTO ONpeJeNisHe HA IPHIMHATA 38 AHO-
Manusta. CliefoBaTenHO Tosn e)ekT He € ocobeHOCT, HabI0ABaHA CAMO B EIHH eKoie-
PUMEHT. Pe3yNTaTHTe He H3NCKBAT COXHY H3YHCHEHAS, HATO CpaBHEHHE Ha HaOJTIoAeHH -
AiTa C TUCJICHA Pe3YNTaTH, IOJYICHH OT IbJITH IIPECMATAHHS, 33 fa ce pasbepe husuvnaTa
CBILHOCT Ha ABJNEHHETO. EHH npHMep e chOTHOIEHHETO HA MABAIUTE OTrope U HABa-
ATE OTAONY YACTHUH KaTO QYHKLMA Ha €HEPrusATa 32 MIOOHHMTE H 3a eNleKTPOHHUTE
HeyTpHHO. Bixkna ce sAcHo, 4e uMa nedUIHT Ha MIOOHHH HEyTPUHO, HBAILH OTAOMNY, KATO
TO3M eDMUMT pacTe C eHeprusATa Ha uacTHUaTa. [Ipu €/IEKTPOHHUTE HEYTPHHO TaKbB
AeduuET He ce Habmoaapa. SlcHo e, 4e 32 NoJy4YaBaHeTO HAa TOTHATA CTOMHOCT Ha MacaTa
HA HEYTPUHOTO OT TE3H JaHHHU € HyXeH TeopeTHdYeH MoOJIeN, HO KaueCTBEHUAT eekT ce
HabsmoNaBa ome B caMHUTe eKclepHMEHTAIHY NaHHN. ' ‘

KpaiinoTo saKmouennue e, 4e focera HAMA MUMALY MHCTONET 32 MAcCATa U ocHUAaHuTE
Ha HEYTPHHOTO.

AAHHHU 3A ATMOC®EPHUTE HEYTPHHO OT
CYIIEP-KAMHUOKAHJE EKCIIEPUMEHTA

TIpoBepuxMe BCHYKH peIOXKeHH ANTEPHATHBHY XUNIOTE3H 32 0GACHEHME Ha “aHOMa-
JHATA Ha aTMOCQepHHATE HEYTPHHO” (OCOGEHOCTH HA NETEKTOpa, W3MOJ3BaHM ‘bu3nIHy
: ' . RN Vo
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TEOPUH, aNTEPHATUBHY QHUIMYHU OGACHEHNA) U M3KIIOUMXME ChC CHTYPHOCT “Boska” OT
TAX. B MpombIkeHUe Ha UANATa MOCIEMHA IOJUHA ¥3yYaBaxMe BCSKO JPYro BE3MOKHO
ODsiCHEeHNE ¥ ThPCEXMe B JaHHHUTE HAKAKBH HAMELHX 32 IPOBJIeMH, KOMTO 6HXa MOCTABMIH
noa CbMHeHHe HamuTe H3BofHd. Humo TakoBa He Geme Hamepeno. Hampnre manum ce
onmucBaT [OOpe CaMo OT XHIIOTe3aTa, Ye MIOOHHHTE HEyTPHHO OCHMIMPAT. '

B cTatus, usnparena sa neuat suB Physical Review Letters, Hue onucsame pesyJiTaTATe
oT anaynusa Ha 4700 HeyTpuHHY B3aUMOAeHCTRAS, CHOPaHH B IPONbIKeHUe Ha 537 feHa.
Msuncinxme, ye 6e3 ocuIaLMY BEPOATHOCTTA 32 HOJTYMABAHE HA NAHHHATE HHY € [M0-Maka
OT &[IHa MUJIOHHA. B NeHCTBUTENHOCT XHOTe3aTa 32 JIMIICA HA OCHUIALIMY € OTXBBpJIeHa
C €KBUBAJIEHTHOTO HHBO Ha 16 cTaHAapTHA oTkioHeHus. OGHKHOBEHO 32 OTXBBLPJIAHE Ha
HAKakBa XMHOTE3a Ce H3MCKBA CKBUBAJIEHTHT HA MaKCHMYM 9€THDH CTAHAAPTHHU OTKJIOHE-
HUd, a HAIIHTS JaHHYM Najied HANBHINABAT TO3X kpuTepui. C ocumnamuy npu pasiuka B
MacuTe 0,07 eV BeposaTHOCTTA 3a ojIyuaBaKe Ha CIydaifHa H3BAMKA C I0-MAJIKO OTKIOHE-
HHE OT TeopHATa e okoiyo 0,5, kakTo ce oyakpa 3a Hali-BepOATHATA CTOHHOCT Ha napame-
Thpa IpY eJHAa KOPEeKTHA XHIIOTE3a.

ITapamerpuTe, XapakTepUsHPALIYM CHCTEMHH e(ekTH (TAKHBA apaMeTpH ca AMILIATY-
[aTa # HAKJIOHBT HA CHEKTBDA HA HEYTPHHOTO, e(eKTHBHOCT Ha MEeHTH(HKALMATA HA
4YACTHLHTE U T.H.), 65Xa chLIO ONpeNeNeHn Ha 6a3aTa HA HALUMTE eKCHEPHMEHTaIHH NaH-

" HU M BCUYKH T€ ca B rpaHuLMTe Ha oyakBaHOTO. Hie omuTaxMe oNMcaHMe Ha AaBHUTE OT

TEOPHATA IPH PA3IHYHE KPUTEPHH 3a noalop HA ChOUTHATA, H3IMeHAXMe aHcaMOblla OT
JAHHH, AJITOPUTMHUTE 32 ONpe/IeNIAHE HA IAPAMETPHTE, KakTO H MHOKECTBO [APYTH HE3ABH-
cumu aHanusu. KpalHuTe pesynTaTi He ca 4yBCTBHTENHH CIIPAMO Tesy feficTBus. Uzme-
PEHHAT OT HaC e(eKT He € Marbk M HEe He HAMepHXMe HAYHH [1a TO OTCTPaHuM M SOpH
Ja ro M3MeHUM YYBCTBHUTENHO. '

C KAKBO OCHI/UIPIPAT MIOOHHHUTE HEYTPUHO?
He moxeM Bce owe na fafeM oTroBop Ha BRIPOCA JATH MIOOHHHTE HEYTPUHO OCIU-~

- nupart (T.e. TpaHCHOPMHPAT Ce) B Tay-HEYTPUHO WJIH HAKAKBO HOBO GTEPUITHO HEYTPHHO.

Ha#i-npocTo e na ce 3a10Xu Ha Tay-HEYTPHHOTO, [0 NPUYHMHA HA HKOHOMHS, u36Arsai-
KM BHBEXIAHETO HA HOBU HEOBOCHOBAHM XHIIOTE3H (6pbecHausT Ha OkaM). Tay-HeyTpuHO-
TO TIPOH3BEXJAT TAY-HACTHLM CAMO IIpM €HEPrHH, MO-BHCOKH OT PerMcTPUpaHUTE NPH
Cynep-Kamuokagne excliepuMenTa, 3al0TO TAY-4aCTHIUTE Ca TRBPIAE TEXKH (C MOYTH
IBOMHO MO-TONAMA Maca B CpaBHEHHE C MAcaTa Ha nporona). Topa e npAvIHHATA, HOCETA
Aa He Gbae ETEKTHPaHO IPHCHCTBHE HA TAY-9acTHIH. JleTeKTHPaHeTO HA Tay-4acTHIA €
TPYOHO, THH KaTo TA MHOro 6Bp30 cliell chagasanero cu (3.10°13 5, cnep kaTo € H3MKHANA
0,1 mm) ce pasnajga, oOGMKHOBEHO HA MHOI'O YACTHIA B MOPOi, KoeTo U3rJiekIa KaTo B3a-
MMOJICHCTBHE HA eIEKTPOHHO HEYTPHHO B Hallus neTekTop. (Jlocera He CHIIECTBYBA EKC-
TIEPUMEHT, B KOHTO IHPEKTHO N4 € NeTeKTUPAHO TAy-HEYTPHHO.) . ’

Tlon cTepusiHo HeyTpHHO HHE péaﬁupame HEYTPHHO, KOETO He BIAMMOAeHcTBa naxe

nocpeacTsom ciabo p3aumMopelicTBHe, HeYTPHHO HOCTBHIOHO 32 HAC CaMO NOCPENCTBOM

OCIHUTIAIIHHA, ocmmnpai/ikn Moxe OH B eOHH orienajieH CBST, HAIIBJIHO CKPHUT OT HALHMA.
Bee nak c%mecmynm'ux}con MoJeny, NpeacKa3Ballld TAKHBA CTPAHHA BUJOBE HEYTPHUHO.
Ennn Ha4yHH 3a CHTYPHO pasjifuaBaHe Ha Tay-HEYTPHHOTO OT CTEPHIIHHTES HEYTPHHO €
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MOJTy9aBAHETO Ha HEeYTPaJIHU IM-Me30HH (MMoHY, mu-Hyna). HopManHoTo HabmiolaBane
Ha eJISKTPOHH WM MIOOHH C€ OCHLIECTBABA cel ofMsAHa Ha 3apsan (W-uacTHLaTa, eIHH
OT HocHTeMTe Ha cnaboTo B3auMoneiicTBUe, MacuBeH 3apeneH (OTOH, HOCH 3apan OT
KBapK KbM HeyTpuHOTO). ChIlecTBYBAT C'HINO U NO-MAJKO HeCTH CHOUTHSA HA HEyTpaHa
obMmsHa (Zy, macusen otou). Enun sicen, Makap u-He "dect curHai (1 ma 40) nasa ot
OTJIMYHNTENHHA NOANUC Ha Ch3JaBaHeTO Ha HeyTpaJiu My-Me30HH. Te ce pasnagaT nouTH
pennara (8.10°17 s) Ha nmpa raMa-KBaHTA M Te3W raMa-KBaHTH Ch3[aBaT XapakTepHaTa Kap-
THHA Ha NPUNOKpUBAILK ce JBOWHH NPLCTEHH BBPXY cTeHATa Ha JeTeKTopa.

Benuky oOuKHOBEHM (€JIEKTPOHHH, MIOOHHHM M Tay) HEYTPHHO Ch3LABAT €HA Y CBINa
MHTEH3UBHOCT HA HeyTpasHy chbuTHs.2 ClenoBaTelIHO, AKO MIOOHHH HEYTPHHO OCIHIH-
PaT ¢ Tay-HEYTPHHO, HAMA A HMa POMSIHA B TOTAJHATa HHTEH3UBHOCT HA HEYTPaJIHATE
¢BOUTHA ¥ MO TAaKbB HAYHH HAMA Ja UMa FOPHO-JONHA ACUMETDPHA IIPH PaXJaHETO Ha
HeYTpaJIHATe [H-Me30HH, KaKBATO ChLIeCTBYBa pH MooHHTe, [IpH ToBa ofmaTta HHTEH-
3UBHOCT Ha NH-HYJIa ch0MTHATA Iue 6bae chrilacyBaHa c.oyakBaHUATA 3a Opos Ha elekT-
poHuTE.

Ot gpyra cTpaHa, axo MIOOHHHTE HEYTPHHO OCIHUJIMPAT ChC CTepIrIJlHHTe HeyTano
TOrasa lie CLUECTBYBa FOPHO-A0MHA aCUMeTPHs U HaMalleHa HHTeH3UBHOCT, 3a1l[0TO CTe-
PHJHHTE HEYTPHHO HAMA A NPEAU3BHKBAT paXcAaHe Ha HEYTPATHH ITH-ME3OHH.

o To3u MOMEHT HHe HAMaMe JoCTaTHYHO Ha Opoil perucTpipaty paxJaHus Ha HEyT-
pasiHE. ma-Me3oHu (uMaMe okosio 200), 3a na HanpaBuM pa3jiuka B 1032 HA eOHATA OT
JBETe: BL3MOXKHOCTH, HO KATO 4e JIH Tay UMAT OpeguMcTBo. Jpyraje chllecTBYBAT HaMe-
114 34 TPEeOUMCTBO HA CTEPUJIHATE HEYTPUHO, Taka ue BROPOCHT e AHcKycHoHeH. Hue me
OBOEM B CHCTOSHAE Na OaJeM OKOHYaTeJHUs oTrosop cke Cynep-KaMuokaHne DaHHUTE
cJjiel] OKOJIO TOAHHA. :

Tpabea ga ce mopuepTae, 4e namm're KOHTO MpencTaBsmMe, IIoka3BaT 6e3 CLMHEHHe,
Ye MIOOHHHTE HEyTPHHO OCIMJIHPAT, BBLIPEKH Ye He 3HAEM ChG GHTYPHOCT C Koe€ JpYTo
CBHCTOSHHE Ce H3BLPLIBAT ocuuianuute. Hie 30aeM, 4e MIOOHEMTE HEYTPHHO He OCLMJIH-
paT ¢ eJleKTPOHHUTE HEYTPHHO ChC 3a0ese)XHM MHTEH3UTeT. BB BoekH ciyqall sakmove-

HUATA 32 MacaTa ¥ OCUWIALMUTE HA HEYTPHHOTO HE Ce BIIMAAT OT OTFOBODUTE Ha TE3H
BBIPOCH. ‘

CBIJIACYBAHOCT C APYI'1 JAHHH ,

Tasn uacr e HATepecHa FIaBHO 3a NejaHTHTe. AKO He XejlaeTe Ja g HereTe, HeffHOTO
pesioMe e, ue HAMA JAHHU OT OPYr'H H3TOMHHIMH, KOUTO Ja NMPOTHBOpEUAT HA IPeICcTaBe-
HHTE TYK pe3yJITaTH, a Ye HAHCTUHA UMA HAKOH NOTBLPXKAAaBAIIE NOKa3aTECTBa.

He cpmecTByBa roisiMo kosdecTBo HHGOpManusi, JHPEKTHO CBbP3aHa C AUCKYTHpa-
HHUTE TYK BBOpocH. Efekrute ca Teepae cnabu, 3a ma MoraT fa 6bnaT HaOMIONABAHY B
JabopaTopHu excnepaMeHTH. Pazbupa ce, TpeaUIIHEKMTE HOA3EMHH eKCIIEPHMEHTH O HyK-
NOHHO pasmafiaHe 6sXa PASKPUIH “aHOMANHATA Ha aTMOCHEPRUTE HEYTPHHO” M HALIUTE

' JAHHHU ca B ChIJIacHe ¢ TC3H NPCINITHE PE3yTaTH. I'Ipe,uﬂmnn're OJaHHR Gsxa a”HaJaHusHupa-

2 HeyTpanuu ca CLBHTHATA, B KOHTO HOCHTENIAT HA BB’IHMOL‘(GHCTBPICTO e msapcueﬂa yacTaua. - bea.
npes. '

252 § . CBemsm na pusukama - 4/98

'
i
|
1

HH ¢ XyUnoTesaTa 3a OCUUJIaluHTE H Haii-00110 fag0xa MaJiko [Io-ToJieMy MacH. MroonHO-
TO 'bIJIOBO pa3npeneieHue KOeTo UMaMe, lf136yT€1 MACHTE B ITOJIHUA Kpaifx Ha obnacTTa Ha
OMpeacNeHnTe NMpeau CTOHHOCTH. (TOB?\ ¢ OoJieHeHO 3aKJIFOYEHHE 32 EKCTIEPUMEHTH C
rofisiMo pasCcTOAHUE MEXIY YCKOPUTENA U OeTeKTopa, NPeJIOKEHH 3a YCKOPUTEH KaTo

" to3n BbB Gepmunab kpaii Unkaro (CAILL), Thil KaTO, KOAKOTO Ca NMO-HHCKH MACUTE, TOJI-

KOBa. [IO-TOJAMO € PA3CTOSHHETO MEX/Y OCIHIALUMUTE H TOJKOBA HO-TPYHAEH € EXCHepH-
MEHTBT.

KM TeMaTa UMaT OTHOLIEHHE CBUIO TAKA HHTEH3UTETHT H BINIOBOTO pasnpefesieHue
Ha MIOOHHTE, FOJyYEHH OT No-BUcoKoeHepreTHuny HeyTpuHo (10-100 GeV) moa semATa,
KOHTO TONajaT BbPXY AETEKTOPUTE, HABAlKH OTCTpaHU H OTrope (Hajojly Morat fa ce
HAMEPAT KOCMHUYHOJBUEBH MIOOHH, Ch3faJeHH B aTMochepara, KOMTO NPOHHUKBAT H A0
Haii-meaGokuTe MuHH). Tean UaMepBaHMA ca MPOBEISHH ¢ MHOTO ACTEKTOPH 3a BpEMe
nosede ot 30 roguny. Moxe ga 6b1e HaOMoNaBaH HHTEH3UTETHT Ha MIOOHHTE, PEeCcHYa-
LU AETEKTOPA, BIIIOBOTO MM pasNipefesieHue U Kaksa 4acT OT TAX COUpa B AeTekTopa. Thi
KATO eHEprHUTE Ha AeTeKTHPAHUTE HEYTPUHO ca no-Bucoky (okono 100 GeV), MiooHnHsTe
HeyTPHHO e OCILHTHPAT MO-MAJIKO OT HEYTPHHOTO. KOHTO OCHLIECTBABAT B IIbjIeH 06eM
B3aHMMO/EICTBUATA, OMMMCAHH TO-Fope (HeyTPUHO ¢ dgeprus okono | GeV), u epexTuTe HA
ocLMJIAIHATA €A 0-MAJKO ApaMaTHYHH.

CBlIeCTBYBAT peuia TPYAHOCTH, CBbP3aHH ¢ Tesn Aanuu. [Thpeo, H3UMCHeHUATa 32
aBCOMOTHNS HeyTPUHEH HOTOK ¢a G rpelka oT okono 30%, Taka 4e cpapHeHuATa ¢ HaG-
JIOAeHHATA He ca TOJNKOBA NOJ30TBOPHH. BTOpO, HHTEH3UTETHT HE & MHOTO rojaM, KaTo
sa Cynep-KaMuokanne excnepumMenTa Toif € |, 4/1en, Taka ye CTATHCTUKATA HA NAHHATE
He e rosisiMa. ToBa, KOETO NpaBH HewaTa HO-TPYOHM, € (PaKTBT, e HAMEPEHHTE OT HAC
I'bJSKHHA HA OCLMAIHA Ca TAKHBA, Ye HEeyTPHHHUAT AeHIHT ce HAGII0NaBA NP MIOOHH -
Te, MUHABALILH 61430 0 XOPU3OHTA, TOYHO TaM, KbAETO MOXKE 1a UMa CHOUTHSA, IPHUHHE-

" HM OT WABaLuy OTAOJY YACTHIIHM, KOUTO Aa 3aMBIIAT KapTHHaTa.

Bunpeku ToBa, ¢ HoBHTE JaHHHK oT Cynep-Kamiokanie eKCnepuMeHTa, KOUTO Mpesb3-
XOXKAAT NPeJUIIHUTE 10 OPOH, 110 pasfieIuTe/Ha crnocoBrocT U ocobeHo no Gpoil MIOOHH,
CIMpALLY B HHCTPYMEHTA, HUE MOXEM C YCNeX 1a ThpoUM eekTa Ha OCIMIALMMTE. B
PE3YJITaTH, KOHTO BCe OLe He Ca FOTOBH 3a Ny6JHKyBaHe, HUE JEHCTBHTENHO HAMHpPaME,
ye BIJIOBOTO paslpeleienyie ce ChIIACYBa C HAJUUMETO HA OCLUAJIALMH, KaTO CHINOTO ©
BAPHO U 33 CHLOTHOLIEHHETO HA CIIPENUTE B UHCTPYMEHTA KbM IpEeMHHAINTE MIOOHH. [lan-
HYTE 32 UABALUMTE OTFOPE MIOOHHK HE Ca TONKOBA CTATHCTHYECKH 3HAUMMM KATO NaHHUTE
33 CLOWTHATA B AETEKTOPA, HO Ca B OTJHYHO CHINIACHE C THX.

Hamgre rbpBi CpaBHEHHs 32 HHTEH3HBHOCTTA HA CIHPAHE HA TE3H MIOOHH (120 uab-
JIIONABAHH CHOUTHA), CPABHEHA C MHTEH3HBHOCTTA HA MUHABALIATE MIOOHH, 1aBa CLOTHO-
leHne Ha cuupane 22%. VisuucaeHnaTa, KOUTO Bee olle He €3 aaBmee}m THit xaTo pe-
3yJITATHTE OT TAX CA UYBCTBHTE/HH KbM CHCTEMATH3ALHATA, NpeckasBaT 35 +/- 5% 6e3
ocuunanu. ITbpBHUTE TEOPETHIHH Pe3yNTaTH, OJNYUEHH OT HAC IPH BBHBEKAaHE HA OCLI-
NALKNITE, Ca B ChINIACHE C HAGNIONABAHOTO CHOTHOIIEHHE.

fpeBon 0T aHrnuitcku cbe chkpauerus: V. busac ®
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KAK <I>I/IBI/IIII/ITE INPEOBPA3VYBAXA
BUIMMA CBETJ/IMHA BHB BEIECTBO

{ : Mpogp. g+ Teopru Feoprues, OQ Ha CY

B HauanoTo Ha TPULECETTe roAMHH npobJieMBT 32 NpeBpPbILlaHe Ha MaTepUAITa OT
TIOJIeBa B'bB BEILECTBEHA (hopMa U obpaTHO CHJIHO pa3BbJIHYBa (PH3ULIUTE BHB Bpb3Ka
¢ OYypHOTO pa3aBUTHe Ha KBAHTOBaTa ejleKTpoAMHaMuka. [TokasaTelHM B ToBa
OTHOLUCHUE Ca NPOLECHTE Ha aHUXUJIaLlks Ha TTO3UTPOHHO-eJIeKTPOHHA J(Boiika ete™,
B PE3YNITAT HA KOUTO Ce TOoJIy9aBaT raMa-KBaHTH. Teau nponecu ca THIHYEH NpUMep
32 npeobpasyBaHe Ha BELIECTBOTO B MojieBa GopMa Ha MaTepusTa. Bb3MoXeH e
o6paTHUAT Npoliec Ha paXKaaHe Ha et e~ fBoliKa npH “pasnafane””’ Ha y-kBaHT. [IBpBOTO
YCJIOBHE 32 TOBA € EHEPIUsATa My Ja € MoHe 2m,c? = 1 MeV (m, - MacaTa Ha eleKTpOHa
WM MO3UTPOHA B rokoif). [TpouechT Moxe 1a npoTede Wiy NpH yAap Ha #KBaHT ChC
3apeJieHa 4acTULa, WM NPH Yap Ha iBa WK NoBeve peaiHy GoToHa. [TbpBuar npouec
B J1aBopaTOpHM YCNIOBUA € OCBLIECTBEH 3a MPbB NbT oT Openepux 1 Upen XKosuo-
Kiopu omte nipes 1933 r. [1]. Bropusar npouec

W, + nw, > ete 9]
€ U3clieIBaH TeopeTHYHO owle npe3 1934 r. ot Bpaiit u Yunsp [2], Ho expa: npes 1997
r. 6emme ocblecTBeH B 1aGopaTopHy yesiosus [3]. B poneca (1) w; ¥ w, ca Kpbropure
4eCTOTH HA OTOHMTE U 1t € LAJIO MOJOKUTEIIHO YHCJIO, O-TOJIAMO OT HyJIa.

B HacTosmoTO cHObImEHHE Ile Ce chpa Ha HIKOM acTIeKTH Ha IpobJieMa ¥ Ha IIoAX0a
3a pelieHHeTo My, onucaH B [3]. B ekcriepumeHTa y4acTBaT 5 W3C/IELOBATENH OT
Crandopackus ynusepcuret, 4 o1 Yuusepcutera B TerecH, 3 ot IIpunHcThHCKUA
ynusepeuTeT B Hro [lxbpen u 8 ot Poyectspekus yuusepeutet B Hio roplc. YdacTHeTo
Ha 20 y4yeHH oT 4 yHMBepCHTETa caMo Mo cebe CH e I0Ka3aTen 3a CJIOKHOCTTA U
BAXHOCTTA HA YCTEIUHO NMpoBeAeHus ekcriepuMeHT. Tlo Moe MHeHHe Moxe 6u To¥ L1e
nonajHe B CNMChKa Ha KauauaaTuTte 3a Hobenosa Harpana.

BonpocwT, mo kolTo yuenuTe B [3] [aBaT MOOXMTENIEH OTTOBOP, MOXEM A2 dbopmy-
JIpaMe Taka: MOXe JIM OT JIbYeHHETO Ha Jla3ep ¢ JbKHHA Ha BbiHAaTa 523 nm (3eneHa
CBETJIMHA) J1a ce poiu e¥ e~ BOMKa BB BakyyM, T.e. 663 yyacTHe Ha 3apefieHa YacTua?

ITvpBoToO yenosue, kakTo Beue TNIOCOUMXME, € eHH OT (OTOHUTE Ha 6BIE J-KBAaHT C
eHeprus, no-rosMa ot | MeV. CnenoBaTelHo 9acT oT BUOMMUTe HOTOHM TpabBa na ce
Iipeobpa3syBa B HEBUIAMMH ¢ eHeprus Han | MeV. Upes eekra Ha Hornep Tosa 61 Moryio
Jlla cTaHe, ako BUIMMHTE (POTOHH Ce OTPA3AT OT OrJIealio, YMATO CKOPOCT Ce pasjiHYaBa
OT CKOPOCTTA Ha CBETJIMHATA BbB BaKYYM B IBaliceTHa 3HaK, QUeBUIAHO MOCTHTAaHETO Ha
TakaBa CyOCBET/IHHHA CKOPOCT Ha OMNIefalloTo € HeBb3MoxHo. Ho fopu fa uMaMe Takosa

* llymaTa “pasnajiane” CleNMANHO € IOCTABEHA B KABMHEH, 3AI0TO y~KBAHTHT HIMA CTPYKTypa, He
ChALPXa B cele Cu B peallen B/ ABOHKATA MOIMTPOH - enekTpoH. OnuTBaliky Ce Ia MpeACTABHM

IIeB’LOGpa'aPl’MOTO B’boﬁpﬂ'iKMO, HUC NPEACTABAME y-KBaHTa KATO HACTHIE, B KOATO “ApeMe”, “BHPTYANIHO
Kupee”, npofixata ete,
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OrJlelaJio, MPOBEXOAHETO Ha eKCITEPHMEHT B 1abopaTOpHH YCJIOBUA Ha 3eMSTa € ChIL0
HeBb3MOXHO. M3X0]l OT TOBa MOMOXEHUE € 3aMsIHATA Ha MONBHXKHOTO Orviealo ¢
HacpelleH eNeKTpOHeH cHon -~ oOpaTen edexrt Ha KomnThH. EnexTporure
TIpeiBaPUTEITHO C& YCKOPSIBAT 10 CyGCBETIMHHA CKOPOCT U TPH CPeIa ¢ BUAUMY GOTOHH
MM TIpelaBaT rojisiMa 49acT OT KMHeTHYHAaTa CH eHeprus, opajgy KOeTO pa3CesHUTE
()oTOHM MOTaT J1a ce ripeo6pa3yBa'r B }~KBAHTH C €HepriH, Ha NMOPAIbLH 10-IoJIeMH OT |
MeV. [IpeoGpasyBaHeTo Ha BUAUMH (DOTOHH B y~KBaHTH ¢ eHeprus Hax 1 MeV, obaue,
He e JOCTaThYHO YCJIoBHe 3a mpoTuuaHe Ha npoueca (1). 3a ma pasbepeM ToBa, ILie
rnornenHeM Ha npoueca (1) kaTo Ha HejluHEEH paJHOESISKTPOHEH Npollec Ha cMecBaHe

Ha YECTOTH, LLIMPOKO Pa3pPOCTPAHEH B PaAHOTEXHHKATA ¥ R0OpE Mo3HAT Ha UHLINTE U

WHXKeHepHTe. AKO Ha BXOJIa Ha HeJIMHEeH PaJHOTeXHUYECKH €JIEMEHT - TPHOHa JIaMIIa
WY TPAH3UCTOP - ce NoJajaT ABE BbJIHU C UECTOTH @; M @, Ha U3X0Ja MOXe Ja ce
TIOJTyYM BBJIHA CBC CMeCEHa YecToTa w; = ; + @, B mposenenus B Cran(popa
eKCIEPUMEHT BMECTO BBJHA C UECTOTA @; = @; + @, HA U3XoJa ce mosiydasa ete
IBoifka (HO HalM U Ha eJISKTPOHZ M Ha MO3WTPOHA MOXE Jla Ce ChIIOCTABH BbJHa!).
AHajloruvueH eeKT Ha CMecBaHe Ha YeCTOTH ce HabJirofaBa U B HeJIMHeHHATa OITTHKA.
AKO Ha BXOJja Ha OTpeJeicH KPHCTAll Ge N0ajaT JBE BbJIHM C UECTOTH @) U @; (A
NPEANnoJIoKUM depBeHa, 4; = 0,65 pum, u cuHs, 4, = 0,45 pm), Ha U3X0Ja Ha KpUcTaja
MOXe JIa TIOJIyYdM BhJIHA C 4ecToTa @3 = @; + @, (A = 0,26 um - ynTpaBnosieToBa
HeBUAMMA cBeTiMHA). OCHOBHMTE HEOOXOAUMH YCJIOBUS ca ITOHE eHATA OT BhJIHUTE Ja
oBae ,IlOCT&T"b‘IHO MOILHA U KDPUCTANLT Jia € HelnHeeH. HemiHeiiHOCTTa € cBbp3aHa ¢
MONAPH3ALMATA Ha kKpHcTana. [Tonspusauusara € MHAYLIMPAHHAT QUTIONEH MOMEHT HA
eIMHUIA 06eM OT epenaTa. JIUNOHUTE MOMEHTH CE MOABSBAT B Pe3YJITAT Ha NefCTBHETO
Ha e/IeKTPHYHKTE [0JleTa HA CBETJIUHHHTE BHAHU. OT CBOS CTpaHa MONAPU3ALMATA
omnpenes NPeuaIb4BAHETO HA eJeKTPOMATHHUTHM BBIHM OT KpHCTaja MOpaiu
TPENTEHETO HA AHUITOJIHUTE MOMEHTH. AKO T0J1eTATA Ha HABIM3AIIMTE B KPUCTANIA BBJIHH
Ca CHJIHH, OTKJIOHEHHETO Ha IOJIOKUTEHUTE OT OTPULIATEJIHUTE 3apAid B YACTHLUTS
Ha KpHcTaJla MOXeE J]a CTaHe 3HAUMTENIHO. Torasa nonspuaaluaTa BKIIOYBA AUTIONHA
MOMEHTH, KOUTO TPENTAT He CaMO Ha OCHOBHUTE YECTOTH @) M (@, HA BhJIHKTE HA BXoJa
Ha KPHCTAJIa, HO M Ha KOMOMHALIMOHHH YeCTOTH nw; 0 mw; (n ¥ m ca uenw uucta - 0, 1,
2, ..). 3aTOBA KPUCTAJIHLT M3/I'bYBA CBETJIHHHM BBJIHM C TAKHBA YECTOTH. Korato n = 1u
= 1, yecTOTATa Ha MPeH3TbUEHATa CBETIIMHA € @) + @;. |

Ta3H aHAJIOTHS MOXKEM [ja OTHECEM M B EKCTIEPUMEHTA 110 reHepUpaHe Ha eter
ABojika oT cMecBaHe Ha JBa (oTona - npouec (1), B koiiTo 1 = 1. OcHOBHaTa passinka
€ B KauecTBOTO Ha CPEJATA, KOATO B CJiydas e BakyyM. OT Ka3aHOTO M10-TOPE BaKYyMbT
He 61 TpA6BAJIO A ce MONAPU3Mpa B OGIIONPHETHS CMHCHJI Ha TOBA IIOHATHE, 3aI[0TO
e HeMaTepHalleH, He ChIbPXKA pealHH 3apsiiu. B TeopusaTa Ha KBaHTOBATA
eNleXTPOAWHAMMKa obaue ce JOKa3Ba, Ye BAKYYMbT POMEHs CBOHCTBAaTa CH B CHIIHM
esleKTpuuHM mojieta. HanpuMep,Moxe Aa ce MoJiApu3Upa. 3aTOBA, aKO J-KBAHT C
eneprus Hajx 1 MeV ce ¢6aboka obe 3apejieHa 9acTHLA, HATIDUMED €JIEKTPOH, OT )~
KBaHTa ce paxa e'e” aBoiika. 3apefeHaTa YaCTHLA OT €[HA CTPAHA CIIYXH [a rIoeme
VM OT/A e W3JTHIIbKA WM HEJOCTHIA Ha MMITYJICa P B IPOLECa Py = Py + Pe., 32 2
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ce YAOBJIETBOPH 3aKOHBT 32 3aMa3BaHe Ha umriysica. OT Jpyra cTpaHa 4yacTuuaTa Tps6Ba
Ja ch3jade AOCTATHYHO CHJIHO eNEKTPUYHO roJie, Taka ye paboTaTa Ha TOJIETO 3a
pa3fensHeTo Ha “ApeMemdTe” B KBAHTA NMPOTHBOMOJIOKHY 3apANH Ha ¢* u e Ha
pa3CTOsHME MOHE eIHA KOMITLHOBCKA JB/KMHA Ha BhJHAaTA Ha eJlekTpoHa A, = fif
m,c, (tazn paboTa e eE.t), na xomnencupa 3ary6aTa Ha eHeprus 2m,c? 3a paxaaHe Ha
eNeKTPOHHO-NIO3UTPOHHA JBoiika. OTTYK MOXeM Ja OLEHMM KPUTHYHATa CTOHHOCT
Ha HaTpEeXEHHETO Ha MOJIEeTO TakKa:
E, =2 eh = 1310 /m

BB3HUKBA 6CTECTBEHUAT B’LHpOC Ha KaKBO pa3cTOsIHUE 1 OT * HCHT’bpa ” Ha eJISKTpOHa
nojeTo My UMa uHTensutet 1,3.1018 V/m, '

WsuucnenusTa gapat cToiHocT r = 3,32.1 0" m, KoeTo & 110-ToJIAMO OT KJiacHueckus
paauyc Ha enekTpoHa r, = 0,28.10 m. CnegoBaTesHo y-KBAHTBT MOJXKE A3 ce MPUOIIMKH
HA TOJIKOBA MaJIKO Pa3cTOAHUE OT ENeKTPpoHa, 63 fa “BiM3a” B HEro, 4e HATIPEXEHHETO
Ha T10J1eTO Ja e No-Bucoko oT 1,3.108 V/m u, ciegoBaTeHO, JOCTATBYHO 3a paXKAaHe
Ha ete- ppoiika. ToBa 0BfCHNBA YCMEWHOTO NpPOBeXAaHE HA EKCIIEPHMEHTA OLlE B
HauanoTo Ha 30-Te FOAMHM IO paxAaHe Ha ete™ NBOWKM OT J-KBAHTH, pascesHH OT

-cBOOOJHM eJIeKTPOHH.

AXo OTCbCTBa 3apejieHa YacTHla, HeoOXOAUMOTO eJIEKTPUYHO MoJjie Tpabsa na ce
ch3fajie OT ApYr U3TouHUK. Hamprmep OT WHTeH3WBHA JiazepHa BbJIHA. OTHOBO Ilie
HANPABHM HAKOJIKO OLEHKH. IHTEH3HBHOCTTA Ha CReTNIMHHATa BhHa | [W/m?2] onipenes
HHTEH3UTETA HA eJIEKTPUUHOTO i Moj1e. KpUTHUHATA CTOHHOCT HA MHTEH3UTETA Ha IOJIETO
E,, = 1,3.10"¥ V/m nonyuapame npu I, = 1,8.10% W/m2. O6emuaTa MIbTHOCT Ha
CHEpPTUATA Ha TAKOBA CBETNMHHO mose ¢ Uy, = 0,6.10% W/m3. Ot npuHuuna sa

EKBHBAJIEHTHOCTTA Ha EHEPIUATA M MacaTa nojiydaBame crojinoctTa 1,4.108 kg/m3. Tazu.

ctoiHocT e Hag 10 000 mpTH no-rossiMa OT IUTBTHOCTTA Ha MeTaluTe. Bb3HnKBa
30KOHHHAT BBIPOC — JOCTHXRHMA JiM € Ta3u ctoitnocT? [To mpuuumn - na, ako ce pokycrpa
CBET/IMHEH HMITYic 0T Jasep ¢ MoitiHocT 102 W bpxy ruiowaaxa ¢ pasMep oT Mopsiibka
Ha 0,5 um. Obave MaKCMMAJTHUTE MOIIHOCTH, AOCTHXKMMH CHC CHBPEMEHHUTE J1a3epH,
ca oxojio 102 W, a ¢cbOTBETHHAT MHTEH3UTET Ha noseTo e 1012 V/m.

OT apyra cTpada B KBAHTOBATa €NEeKTPOAMHAMHNKA ce JlOKa3Ba, Y€ 3a PaXJaHe Ha
ete” mBoiika ¢ yuacTHe caMo Ha efMH BUAMM DoToH (n = 1) rama-kBaHTBT Tpa6Ba Aa
uma eHeprus okosio 111 GeV. Ypes o6paTHHS KOMITHHOB e(eKT TasH CTOMHOCT e
MOCTHXHUMA CaMO aKo eJIeKTpoHMTe ca yckopeHM mo Hap 150 GeV. Twit kaTto
Cran(opACKUAT JIMHEEH YCKOPUTEN, Ha KOMTO e NpOBEeH eKCIIEPUMEHTBT, OMUCAH B
[3], ocurypsisa eHepru Ha enekTpoHMTE 10 46,6 GeV, nosyuaBaT ce j~KBaHTH C EHeprud
29,2 GeV. KakTo BixXJaMe, HHTO eHepruaTa Ha y-GoTOHHTE, HUTO MHTEH3UTETHT Ha
CBETJIMHHOTO T0Jie ¢a AOCTAaTBbYHU 32 MPOTHYAHE HA Mpoleca w; + nw,—»>ete,

KBaHTOBOAMHAMUMUHATA TEOPHSA MOKA3Ba, Y€ B TAKWBA YCIOBUA € M10-BEpOATEH

[POLECHT Ha paxaaHe Ha ¢ e~ HBolKa NpH eIHOBPEMEHHOTO cBN'LCKBAHE BBB BaKyyM:

Ha ¢[MH J-KBAHT C HAKOJIKO BUAMMH oToHa. ToBa € chLHOCTTA Ha excriepuMenTa B [1].
'pynata ot YHuBepcuteta B PouecTsp e M3paboTuna yHUKAJIEH Ja3epeH KOMIUIEKC
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CbC CJIJHUTE NapaMeTPH Ha JTbYEHUETO: IbJDKHHA Ha BhjHaTa Ay = 532 nm (hw, = 2,35
V), MPOXb/KUTEIHOCT Ha CBETIMHAMA uMITyac 1,6.10712 s, enepria 650 mJ (105 gorona),
mornocT 1012 W. B MactoTo Ha GokycupaHe ceueHHeTo Ha GOTOHHMS cHOIl Mma muTor 30
um? (cpefieH quaMeTbp 6,2 m), MHTEH3UTETHT Ha nojeTo goctura 101¢ V/em (xonkoto
BBTPELUHOATOMHOTO ToJie!). To3H cBeTVIMHEH MMITYJIC MOXEM Ja CH NMPEACTaBUM KaTo
obnaue ¢ IbkuHa 500 wm ¥ gMameTsp 6,2 um 1 chabprxkamo 109 horona.

I'pynata ot Cranopickis yHMBEPCUTET € OTroBapsiia 3a paGoTaTa ¢ JIMHeHHUsS

yckopuren. dbJokuHaTa Ha ycKopuTens e okoo 3,2 km. B kpas Ha TpaceTo eJIEeKTPOHBT
npuaobuBa cyGCBETIMHHA CKOPOCT, pasjidyaBallla c& OT CKOPOCTTa Ha CBETIIMHATA B
eAMHALeCeTHs 3HAK Cief AeCEeTUYHATA 3alleTas M ChOTBETHO eHeprus 46,6 GeV.
ENeKTpOHHUAT UMMYJC cbabpka 7.10° enexTpoHa i mpoisbmkutenHoct 7.10712 s.
doxycupa ce B neTHo ¢ AuaMeThp 35 wm. O6pasHO MOXKEM A CU I'0 IPEiICTABUM KaTO
obnadue ¢ IbAXKMHA 2 mm ¥ AMAMeThp 35 um, crabpxkaiio 7.10° enexkrpona.

B ekcniepumeHTa JBeTe oGnaveTa ce epelliaT B MACTOTO Ha (OKYyCHDAHETO, KaTO
elHOTO M3MHHaBa TET, Mo-ABABr oT 3 km. ToBa o3HauaBa, 4e JBaTa MMIYJca ca
CUHXPOHU3UPAHU BBB BPEMETO ChC CYONUKOCEKYHAHA TOYHOCT U CHBIAAT B
IIPOCTPAHCTBOTO CbC CYOMUKPOHHA TOYHOCT. TPYAHO MOXEM Jia CH MPEACTABUM I10-
BHCOKA MPeLM3HOCT OT Ta3M, KOATO € MOCTUTHAJ eKUII'BT, TPOBEN eKkcliepuMeHTa!

. Tyx He ce ciupaMe K BbPXY H3HCKBAHUATA 32 TOUHOCT Ha PETUCTPUpANIaTa alapaTypa,
KaKTO M 32 MNpelM3HocT fIpU oOpaboTka Ha jaHHuTe. Te clieBaT OT MHOI'O MajiKaTa
BepOSTHOCT Ha mpoueca — oT 102! sugumu oroHa ¢ eHeprus 2,35 GeV, camo 5 ce
CpeliaT eAHOBPEMEHHO ¢ eJHH -KBaHT. ¢ eHeprug 29,2 GeV, B pe3ysTaT Ha KOETO ce

. paxna egHa e*e- npoiika. EKenepuMeHTHT € MpoBeneH caMo 3a 1 ceamuia (Kakpo

MIIaHUPAaHe, KakBa rojaroropkal). Pcrucrpnpauﬁ ca 0o6mo 106 * 14 paxpanus Ha et e”

JIBOMKH. v '

OcHoBHUTE peaynTa'm MOTAaT fa ce 06061um“ TaKa:

1) 3a TbpBH MBT € HAGJIOJABAHO HEENACTHYHO pa3ceiiBaHe Ha CBETIIHHA Bxpxy CBETIIMHA,
BKJIIOYBAILO caMO peajHu GoTouu (y-KBAHT BBHPXY neT BUAMME (oToHa
eqHOBpeMeHHO). TakoBa B3auMoeicTBHE Ha CBETIIMHA ChC CBETJIMHA BB BakyyM e

 BB3MOXKHO CaMO aKo BaKyyMbT C& MOJIIPU3UPA. Hpeucxaaaﬂuem Ha TeopHUATa Ha
KBAHTOBATA eNIEKTPOJUHAMMKA, Ye TOBA & Bh3MOXHO B T10JIETO HA BUCOKOUHTEH3HBHA
- CBETJIMHHA BBJIHA, € NOTELPACHO EKCIEPUMEHTAIHO. :

2) 3a mbpBY BT & HAGNIOAABAHO NPAKO PaXJaHe Ha MaTEPHAIIHH 4aCTHIU (e’r e maomcu)

OT CcBeTJIMHa Oe3 yqacme Ha 3ap;um.
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ITAPOIUATA HA COKAJI

CTuBbH YaiiH6bpr

Kaxro 33 MHOT'O JiPYT'Y YYEHH, TaKa 1 3a MeH, Oellle 3ab6aBHO Ja uys 3a MaiiTana,
xoiTo Anan Cokan, GU3HK-TEOPETHK OT yHUBepcuTeTa Ha Hio Vopk, cu Han-
PaBWI ¢ KYJITYpPOJIOXKOTO cridcanue Social Text, kaTo B kpad Ha 1994 r, npenyioxun 3a
MeqaT efiHa napoaus Ha cratus. B Hest Cokayt npaBu niperyiejl Ha pa3jIMMHH aKTYaJIHU
npobneMu oT MaTeMaTHKaTa M PU3MKaTa, KATO CbC CKPUTA UPOHHS MPaBU OT TAX Ol
pefenieHn KyATYpHH, Qunocookd U MOJIMTHYECKH U3BOAM, KOMTO CIlOpeX Hero Ouxa
MOTJIH [ia Bh30YIAT HHTEpeca Ha HAKOM MOJHHU aKaJeMUYHU KOMEHTATOPH, rojJiara-
1M Ha ChbMHeHHe 00EKTUBHOCTTA HA €CTECTBEHUTE HAYKH.

MNaparenute Ha Social Text ny6nuxysaxa cTaTusaTa Ha CoKaJl B IPOJIETHO-JIATHATA
KHWOKKa 3a 1996 r. Ha cnincanueTo!, 6e3 qa 3aGesexart, ye ToBa e napoaus, a Cokall B
el[HO CJIeIBAIO CbOGLEHHEe Pa3KPH, Ue HeropaTa cTaThs 6una “6oraTo noAnNpaBeHa ¢
GeacMUCIMLM” U ve e OHila 1MyGiIMKyBaHa caMo 3all[oTo 6WMNia “rilajKo HamucaHa” u
“3pyvajia B TOH C HAEOSOrHYECKHTE NPeApaschAbLM Ha UzgaTenure” 2, MHOro Bect-
Huuy 1 cnucadus B CAIll u Benmko6putaHus noaxsaHaxa Tasd MCTOPHS M Taka KapH-
KaTypHaTa cTaTHs Ha Cokal UMalue rojeMH IaHcoBe Ja O'bje BKJIIOYEHA B HEMHOTO-
YHCJIEHAaTa Ipyna Ha JIETeHAAPHHUTE aKaXeMUYHH MUCTHOUKAIMK, KEM KOUTO Ce YHe-
JAT Hanpumep “BkameHenocTHTe” Ha ITuntaayHckus vosex oT Yapns JloychH Miu
Hanucanute ot [xeiimc Makdepcrh ncepgokenteky “OcHaHOBU™ enuuHM oeMH. Pas-
JMKaTa € B ToBa, 4e¢ cTaTHATa Ha CoKajl MMallle 3a LeN Ja Npeau3BHKa oGIECTBEH
OTKJIUK, HaH-Be4e Ja Haco4H BHHUMaHHETO KbM ABJIEHHETO, KOSTO TOH cXBalla KaTo
pa3nafaHe Ha YCTAHOBEHMTE KPUTEPHH B aKaJeMUUYHaTa oﬁmnoc’r, HMEHHO mopay
TOBa TOH caM nobsp3a na paskpue 3abnynaTta.

Henute na CokanosaTa napoaus HMaT IHPOK HHTENeKTyaned o6xpaT. Ha nmbpso
MSCTO TS € HACOUEHA KbM OHeaM “ITocTMoOflepHH™ B XyMaHUTAPHHTE HAYKH, KOUTO
obuuart nfa npanm NUPYETH B TAKUBA aBAHTAPAHHU O6JIACTH KaTO KBAHTOBA MeXaHUKa
UITH TEOPUSATA Ha Xaoca, 3a 1a yKpacsABaT CBOMTE COOCTBEHH ApPryMEeHTH 3a ()parMen-
TapHAaTa WM CIy4yallHOCTHOOBYCI0BEHA CHIIHOCT Ha onuTa. OcBEH ToBa ce BHU3HpPAT
OHE3M COLMOJIO3H, HCTOPHLIM U (PUITOCOPH, KOUTO CXBAILAT NPHUPOAHHUTE 3aKOHH KATO
061LeCTBEHH KOHCTPYKLKH. TIo-HATATHK ce MMAT NPEXBUI KyNTYPHUTE KPUTHLM, KO-
UTO OTKPHBAT CJIEIM OT CEKCH3bM, PACH3BM, KOJIOHUAJIU3BM, MHIMTADUIBM WM Ka-
TIUTATU3BM He CaMO B IPAKTHKATa HA HAYYHHUTE HU3CJleJBaHUS, HO JOPH U B HAYUHUTE
3akirovuenus. Boripekn ye Cokan ppoblie He ce 3axBaljallie ¢ KPEAMOHUCTHTE WU
ApYru MoZoGHH PeUrio3HM Te4eHMs, KOUTO HAa MHOTO MECTa Ce YHCJAT KbM Haii-

! Anan JI. Coxan, Omesd epanuyume. Kom edna mpancgiopmamuena xepmenesmuxa Ha K8aumo-
sama Zpasumayun. B: Social Text (uponerfecen 1996), c. 217-252 .

* Anan, JI. Coxan, Pusuk excnepumeimupa 8 oéadacininag na KyamypHume uscaedsanun. B: Lingua
Franca (maiifionu 1996), c. 62 64. :
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HeMpUMHUPUMUTE TPOTHBHUIIM Ha TIPUPOJIHUTE HAYKK 3, HEIOBUTE LIEJTH TOKpHUBaXa Joc-
TATBYHO ILKHPOK JUANA30H, Taka ue Tol ce mpepbpHa B 00eKT HA ATaKU HITH BL3XBAJH,
WeIH OT BCUUKHM Bh3MOXKHH [TOCOKH.

Ho kakBo mckaue Ja fokaxe Cokan ¢be cBost excnepuMenT? [I'bpBoHadaino pe-
LIMX, Y€ HerosaTa cTaThaA B Social Text e 3aMHcjleHa KaTO UMMTALIMS Ha ONpene/leH
THIT aKaJleMUYHO NPa3HOZYMCTBO, KOETO BCEKH peJakTop OM TpabBaso a € B CbCTO-
SHME JIECHO Ja pa3No3Hae KaTo Takosa, Obaue B mpoueca Ha YeTeHeTO MU GTaHa ACHO,
Yye TOBA He € Taka. ABTOP'BT laBa M3pa3 Ha ONpeJesieHH CXBalllaHysl, KOUTO a3 CMATaM
32 -ab6CYpJHH, HO C U3KJIIOUEHHE Ha HAKOJIKO Cilyvast TOH MpeJCTaBs Te3W CXBalllaHus
TBBP/E ACHO U OTUETIIMBO. 3arIaBHeTo Ha cTaTUATa - “OTBBA rpaHnuu're. K®M egna
TpaHchOpPMATHBHA XEPMEHEBTUKA Ha KBAHTOBATa IPaBUTALMA” - & JOpH Omle No-ab-
CYPZHO OT BCHYKO OCTaHaJIO B camus TekcT. (BAMH Moit mpusTen QH3NK BeJHBX MH
Ka3a, 4e eAHHCTBEHATA MY yTeXa 110 OTHOIIEHHE HA CMBDTTa HABaJIa OT TOBA, HE HAMA*
Jlo moBeYe 1a MYy ce Hajlara Ja [ieJla B peuHHKa 3a gyMata “XepMeHeBTUXKA”.) HelcTs
BUTEJTHO a3 UMaM YyBCTBOTO, ue Ha Cokal My € TPYAHO Ja IUILe HeSCHO. « i

MecTaTa, KbJAETO CTATUATA ChABPKa OOUKHOBEHO IIPa3HOJAYMCTBO, HE Ca HANKCA~
Hu ot CokaJl, a ca UMTATH, B3eTH 0T:paboTh Ha HCTHHCKUTE MOCTMONEPHU KyJITYPHH
kpuTuLp. ETO HAMpHMep eUH UMTAT, B3ET OT Opakylla Ha leKOHCTpYKTHBHCTHTE, HKaK
Hepupaa: “AliHaliHoBaTa KOHCTaHTa He € HHKAKBAa KOHCTAHTA, TA HE.€ HHKAKBB LEH~
Tbp. Ts € CAMOTO MOHATHE 32 U3MEHIHUBOCT - ¥ TS € B KPAS HA KPAUIIATA TIOHATHE 32
urpa. C ApYrd AyMW TS He € IOHATHE 3a /€10 - eJIHH LEHTHP, OT KOHTO HaOMIOHATENAT
61 MOI"bJI [ia OBAaJee LATOTO CHIIOBO TIOJIE, @ € CaMOTO NOHATHE 32 Hrpa ? A3z Hamam
HUKaKBa NPeCTaBa KAKBO MOXe Ja 3HauH TOBa. o . :

- Tyx uoBek 6u MOT'BJI' Ia BB3pasy, e U CTATHUTE BLB cbmnqecxcme CTIMCAHMA ca
HETIOHATHM 3a HerocBeTenuTe. Ho uauuuTe ca NpUHyAEHH Ja M3M0JI3BaT ClIeHaI1-
3HpAH e3HK, e31Ka Ha MaTeMaTHKaTa, Ha TO3M e31K HUE Ce CTAPaeM /ia CE U3passibame
SICHO M KOTATO TOBa-He HM €6 y[aBa, HE oYyakBaMe HalllMTe YATATE I a ro IpUeMaT 3a
Ibi6oYNHA Ha MUehaTa, HaMa Humo o610 ¢ HoTHHATA TRBPAEHHETO, 9& CAMO elHa
Jy3UHA yueHH ca pazbpanu cratuuTe Ha AffHmaitn no OGmwarta Teopys Ha OTHOCHTE
HOCTTA; HO aKo ToBa Gellle; BAPHO, TO ILellie a 6bjie Heycnex Ha AltHiaiin, a He 6esier
32 HeropaTta reHuasnHocT. Pa6oture Ha Exyapa YutbH oT IHCTMTYTa 32 MEPENEKTHB-
HU .u3caeaBanua B [IPUHCTBH, KOMTO AHEC MPHHAAJEXAT KbM HAH-3HAUHTEJIHOTO B
o6nacTTa Ha MHOTOOOEIaBAILATA TEOPHS HA CTPYHUTE, CA MHOTO N10-JIECHH 3a METeHE
3a eIWH (U3MK, OTKOJIKOTQ FOJIAMa YaCT OT OCTAHAJIMTE CTAaTHH 110 TO3U npobieM.
Hanporus, lepiaa 1 JpYrd MOCTMOAEPHUCTH HE U3IJIEXK/A Ja Ka3BaT HEIL0, KOETO ia
M3MCKBA ClielMan3upaH e3uK, OCBEH TOBa T He Ce M OUTBAT A Ce H3passiBaT ocobe-
HO sICHO. OHesH 06aye, KOUTO Cé BBLIXMILABAT OT MOAOGEH €3MK U CTHI Ha NHCaHe,
BEPOATHO He €A C& CMYTHJIM HU HAH-MaJIKo OT LMTAaTUTE B CTATHUATA HA Coxan.

" 3 B enna QOMBIHETEIRA aaﬁcncxcxa npenoctapena ua Social Text, Coxat pa3kpH, ue Herosara ues
¢ GHyla 18 32 LMTH He TOTKOBA HAYKATA, KOJIKOTO JIEBHIATA: OT HOCTMOACPHH, OB ILECTBEHE KOHCTPYKTOPH
H JPYrH BAJOBE 4e8UuapiL,
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guckyeus

COKaJt € OMKCall MHOTO OCTPOYMHO HSIKOH MOCTHKEHHA B Pa3BUTHETO Ha U3MKaTa,
Ilpeo6nanaBamara yacT oT TOBa ONMCAHME € NOCTa TOUHO npeJajeHa, HO Ha HAKOH
MecTa MMa TaKiBa Ipy6H rpewiky, KouTo 61 Tpsa6Baio na MoraT na 6b1aT OTKPHUTH OT
BCEKM CTYAEHT 10 husuka. EnHa oT Hali-4ecTUTe My ILIETH € CBBP3aHa C H3MOJI3BAHETO

' Ha gymata “nuHeen”. Tasu Ayma uma B MaTeMaTHKaTa MHOTO TOYeH CMHUCHI, KOMTO

C€ CBCTOU B TOBA, 1€ HAKOM MATeMAaTHYHH 3aBUCUMOCTH Morat ga 6'bIaT NpecTaBe-
HU rpauuHO KaTo npasH jiuHuu. OBaue 3a HIKOM NOCTMOJIEPHU UHTENIEKTYaJILH Oy-
MaTa “IMHeeH” CBABPXKA CMHCHI Ha CTAPOMONEH WK TPHBHAJIEH, [OKATO “HeNHHe-
€H” 03Ha4aBa NPOHUKHOBEH, aBaHrapieH. Vaaraiiku KyATypHOTO 3HAYESHHE HA KBAH-
TOBaTa TEOPHs Ha rpaBHTaLuATa, CoKaJll ONHCBa ONepaTopa Ha rpaBUTALIMOHHOTO MO-
Jie B Ta31 T€OpHs KaTO “HEeKOMYTHpAIL (U CJIelOBATENHO HeJIHHEEH) onepaTop”. YoT-
pebaTa Ha “ciiefoBaTeNHO” NPEAH3BUKBA CMAX; “HEKOMYTHpall” ¢hbBCEM HE 03HauyaBa
“HeJIMHeeH” M B JEHCTBUTETHOCT KBAHTOBATA MEXaHHKA Ce 3aHMMABA C 06eKTH, KOUTO
Ca ¢AHOBPEMEHHO HEKOMYTHPAIIN M JIMHEHHH.

IMo-naTaTek Coxan mMiue, 4e “ypaBHeHMATa Ha AMHmIAMH (8 Ob1uaTa Teopus Ha
OTHOCUTEJIHOCTTA) Ca BBB BUCIIA CTENeH HEeJIHHEHHM, Topafi KOETO pelllaBaHeTo UM
Ce yAaBa TakKa TPYAHO Ha TPafHLHOHHO 06yYeHHTe MaTeMaTHIU”, Tyx ocTpoymuero

. G& CBJbPXKA B [MHTE “TPaULHOHHO obyueHn”, YpasHenusTa Ha AHHILAMH ca Hew-

Hel{HN ¥ TOBa NPaBY pellaBaHETO UM MHOT'O TPYAHO; HO TAXHOTO pelllaBaHe & TPYIHO
33 BCEKHIO M HaH-MHOTO 3a Te3M, KOHTO He ¢a TpaAHIHMOHHO o6yduenn. TTak BBB BpL3Ka
¢ O6maTta Teopus Ha oTHocuTeNHOCTTa CoKan OTGENA3Ba ChBCEM MPaBUJIHO, Y€ HelHU-
AT anapat 3a ONKMCBaHe Ha H3KPHUBEHOTO NPOCTPAHCTBO-BpEME MO3BOJIABA IPOU3BOJI-
HO pa3MecTBaHe Ha MPOCTPAHCTBEHO-BpEMEBUTE KOOpAUHATH. Clell ToBa obaue Toi
3asBsiBa ThPXKECTBEHO, 4Ye “KOHCTAaHTHTe T Ha Epkiug u G Ha HIoToH, KOUTO mo-paHo
ce cMsTaxa 3a yHHBepCATHH KOHCTAaHTH, Cera ce pasmiiexnat B TAXHATa HEOTMEHHA
HcTopHYecKa npenonpenenedoct”. Topa e abeypAHo - 3HaYeHHeTO Ha eqHA MaTeMa-

THYECKH ,u(e(anHpaHa BEJIMYHHA KaTO T HE MOXe Ja 6'1:1[6 NOBJIMAHO OT OTKPHTHATA .

BB GuaukaTa, Taka ue © 1 G NpoABIKABAT Aa GbaaT YHUBEPCAJIHH KOHCTAHTH B ypas-
HeHuaTa Ha O6IIATa TEOPHs HAa OTHOCHMTEHOCTTA.

TBBpAe pasiinueH e HAYUHET, 1o koiiTo Cokan ce NpecTpyBa, 9e ce OTHACH CEPHO3-
HO KBM €/1HA EKCLCHTPUYHA (haHTa3Ks, TO3HATA 10 MMETO “MOpP(OreHeTHYHO Mofe”,
Toit roBopu 3a TeopusTa Ha KOMIUIEKCHHTE YK Cla KAaTO 32 eJUH “HOB TBBpAE CNeKy-
NIaTHBEH KJIOH Ha MaTeMaTHYHATa QU3KMKa”, BBIIPEKH 4e TYK CTaBa JyMa 34 MaTeMaTH-
Xa, Ch3JaJieHa M HAI'BIIHO YCTaHOBEHa OIlle IPe3 MUHAJIOTO CTONETHE.

KaTo paskpy nonycHaTHTE HAPOYHO OT Hero rpy6u rpenixn, Cokasi ¢ HaBJeue rHeB-
HU 06BUHEHMA, ue GHIT 310yNOTPe6HN ¢ JoBEpHETO Ha penakumsTa Ha Social Text, usnon-
3BAHKU PENyTaLpATa CH Ha (M3NK - e1HO o6BMHeHKe, KoeTo Gellle MOBJMIHATO KAKTO OT
comosiora Crus Oymup, Taka M ot anrnuimera Crewtn Oumr. (®uw e U3ITBIHUTENEH
Aupextop Ha Duke University Press, koeTo uzfiaBa Social Text, v e LIMPOKO W3BECTEH KATO
TIPOTOTHIT Ha aKAAEMUYHUA koMOHHaTOPp Mopuc Lan ot xomuuHuTe poManu Ha Heitsun
Jlomx.) Oceen ToBa usnaTenure Ha Social Text usnon3paxa mhuﬂcnnero, Ye TSIXHOTO
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crucatue 6ui10 MACTO 32 cBOBOIHO M3Pa3ABAHE HA PAsHYHM MHEHMS M MOpaii TOBa
MaTepHanuTe, NPEAHA3HAYSHH 3a My6/IUKyBaHE B CIIMCAHUETO, HE Ce MOJJIarajli Ha pe-
LieH31paHe oT excriepTH. HaucTuHa npu Te3n obcToATesIcTBa G4 MOIJIO Ja ce IOMyCHe, 4e
Coxan e feiicTBaJI HEMPaBOMEPHO KaTO ChC CBOSITA NPUBUIHA OTKPOBEHOCT € 3a6ITy i
JIOBEPUETO Ha M3JATEJIMTE; HO CTATHATA HAMAILIE Jia U3MJIEHK/a MHOIO [O-Pa3fIMTHO, aKO
aBTOPOBOTO MPeJCTaBsHe HA ChLOTBETHUTE BHIIPOCH OT (PU3HMKATA M MaTeMaTHKaTa berue
MBLLUI0 BApHO. HampoTHB, MHOTO Mo-nokasaTeJHM ¥ Bb3AeicTBalM ca NceBgo-(Qus-
HUTE M MaTeMATUUHHTE GE3CMUCITHLM OT JPYIH aBTOPH, KOUTO CoKaJl MTHPA C MPUBHJ-
Ho ofo6penue. ETo Hanmpumep kakBo kasBa (unocodnbT BpyHo JaTyp 3a crieuuansaTa
TeopHs Ha OTHocuTestHocTTa (B Social Studies of Science, 18, 1988): “Kax Moxe uoBek Aa
PEIUM [JaNK Pe3YNTATBT OT €AHO HabJIOeHHE BhpXY MTOBEIEHUETO Ha MaJall] KaMbK BbB
BJIaK ChBNaja ¢ HAOMIONSHUETO Ha KaMbK, nafauy ot BbjHosioMm? Korato nma camo enna
WJIH JIOPH caMo J(Be OTNPAaBHM CHCTEMH, HE MOXE Ja Ce HAMEPH HUKAKBO pEILeHHE ...
Pemennero Ha AfHINANH e Ja ce pasriexnart mpu JeHcTBamM JULa”,

Tosa He e BSPHO; B TEOPUATA HA OTHOCUTEJIHOCTTA HC BB3HHUKBAT HUKAKBH TPyXL- .

HOCTH, ako TpsbBa a ce CPaBHSABAT PE3yJTATUTE OT HaBIIONEHUATA Ha JBaMa, TPHMa
WK no-rof1M Gpoit Habnrogatenu. B apyro, untupano ot Cokan Tebpaenne, CTeHIH
ApoOHOBHIL 3JI0YNIOTPe6SBA B U3BECTHA CTENEH C MOHATHETO “eIUHHA TEOPHS Ha TOMe-
To”. PeMHHUCTKaTa TeopeTH4Ka Jlioc Alfpurbpeil u3passsa chxKaleHHe NOpaam NMpe-
HeOpersaHeTo Ha OrpaHUYEHUTE POCTPAHCTBA OT CTPAHA HA MaTeMATHLIHTE, BBIPE-
KM Y€ 110 Ta3¥ TeMa CLUIECTBYBAa OIPOMHA JIMTepaTypa. AHINIMUMCTHT PobspT Mapk-
JIM Hapuya KBAaHTOBATa TeOpHs HEJIMHeiHa, BBIPEeKH 4e TOUHO THA € eNUHCTBEHUAT
IMO3HAT NMpHUMep 3a JuHelHa Teopus. U kakto dunocodsT Muiuen Cep (wieH Ha
Academie Francaise), Taka # IIaBHUAT nocT™MoaepHucT JKaH-®pancoa Jlnorap rpybo
(GanmubUUMpaT MOHATHETO 3a Bpeme B ChBpeMeHHATa (Pu3KKa. Takuba rpyoy MpeLIKy
TIpeNCTABIABAT cepHo3eH npobjieM He caMo 3a U3JlaTesickaTa IpakTHKa Ha Social Text,
HO M 32 HANaTa UHTeJeKTyalHa o6MEeCTBEHOCT. ’
CtpyBa MH ce, e cbuuMHeHMeTO Ha Cokan BbafelicTBa Hall-cuiiHO ¢ HaduHa, MO
KOMTO TOif NPaBU KyNTYpHH, GUI0CODCKH KWIIH TONUTHUECKH 3aK/IIOYEHUS OT Pasjing-
HH TIOCTHXKEHUS B MaTeMaTHKaTa WK ¢usukata. OTHOBO M OTHOBO TOM ckaua Haii-
TIPOM3BOJIHO M €3 HHKaKBa BP'b3Ka OT MPABUJIHK HAYYHU TBBPAEHUSA KbM Hait-abeyp-
JHU u3sasneHus. bes ga My MUrHe OKOTO, TOM ckadya OT TRbpAcHMETO Ha Bop, ue "B
KBaHTOBATA MEXaH{Ka ITbJIHOLEHHOTO U3ACHABAHE HA NPHPOAATA Ha eJuH 0bexT Mo-
ke Ja HM3MCKBA PasjIMYHM TOUKH Ha HabiroAeHHe, HEMOIJIeXalllH Ha eJHHHO OMMKMca-
HYe”, KbM NpUOBP3aHOTO 3aK/IIOYEHHE, e “NOCTMOJIEpHATA HAYKa OTXBBPIIA Xapak-
TEPHHA 3a TPAJULHUOHHUTE €CTECTBEHH HAYKH aBTOPMTAPUM3BM M eluTapusbm”. Co-
KaJl JSBOJIUTO HPElopbyBa TEOPHKTE Ha Xaoca U HAa KaTacTpo(UTe KaTO TaKbB THII
MaTeMaTHKa, KOUTO MOJXe 12 HY BOOM K'bM 0O111eCTBEHO M MKOHOMMYEeCKO 0cBoDOX aa-
Bane. CokaJl 10oKa3Ba, 9¢ MHOI'O XOpa HAHCTHHA YECTO I'OBOPAT Taka W LIUTHPAT MO
TakbB HaUMH, BIJIIOUMTEITHO 33 HIKOH [PHJTOKEHHUS HA MaTeMATHUHATA TONOJIOTH B
neuxuarpusTa ot JKax JlakaH ¥ BbB puMosaTa kpuTika oT XKak-AjieH Munsp.
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A3 HamupaMm 3a 06e3NOKOMTENHO TOBA, Ye H3faTeauTe Ha Social Téxt ca MpHeay 3a
€CTECTBEHO, Y& EIMH HOPMaJleH MPAaKTUKYBaLl (PU3HK GH MOF'bJI 2 CIIOZEJIsl Bh3rIe -
T¢, napoaupanu B ctaTuaTa Ha Cokasl. B riojxpena Ha pelieHHeTo cu ga MyBIHKyBaT
Tasy CTaTU U3AATEIMTE TIOCOYBAT, 1€ ca MpeLleHuIu cTaTiara Ha Cokan kato “cepi-
O3€H OMUT Ha Y4 eH 0T 00JIaCTTa Ha ECTECTBEHUTE HAYKH [ [IOTBPCH IOTBBPXKICHHE B
nocTMoAepHaTa (puiocous 3a MOCTUKEHUATA B CBOSTA crienyanusupana obnact?,
B yBonnure nymu koM kumkKaTa Ha Social Text, B KOsITO € MyONIMKYBaHa CTATHATA Ha
Cokas, eflMH OT M3J1aTeJINTE CIIOMEHABA, Ye “MHOIO H3BECTHH YYEHU OT NPUPOIHHTE
HayKku 0c00eHO QU3ULLM, ca MUCTHLM”. Moxe HIKOH OT cera HelcTBaniuTe QHUIHIH U
Aa ca MHCTHLM, HO a3 HUKOTa HE ChM Cpellajl TaKbB, HUTO MOTa Jia CH NpPeJCcTaBs
ceproseH (GU3HUK, KOHTO Ja crofess BLAMEAN KaTO Te3H, kouto Cokan naponupa.
Hsraexna, 9e nponacTra Ha HeLopasyMeHUsTA MEXY YUCHH OT IIPUPOJHUTE HAYKH U

APYTH MHTEIEKTYa/ll1 ¥ JHEC € TIOHE TOJIKOBA ABJIGOKA, KONKOTO M NMPEH HeTHPU

Aecetunetus, korato . I1. CHoy u3pasu TpeBoraTa ci BB Bpb3Ka C TOBA.
Cnen xaTo CokaJt paskpu CMUChJIa Ha CBOSTA CTATUS KATO 1lera, eAMH OT HU3JaTe-
JIUTE IOpH € OMnTa fa TBBPAM, Ye “cTaThATa Ha Cokasl He Guila Mapofmus, a npeuymn-

BaHe Ha UHTEJIEKTYyanHaTa MY PEILIUTEJIHOCT - HEello, KOeTO MH HAITOMHS 32 aMEpHKaH- .

cKkaTa ciupuTHCTKa Mapraper ®oke: koraTo T4 npes 1888 r. Npu3Hala, Ye opraHusu-
PAHHTE OT Hest 'PYNOBM CEAHCH NPe3 LisiiaTa i Kapuepa ca GUIM YMCTa H3MaMa, IPYyru
CHHUPUTHCTH TBBPAEIIH, Y6 IMEHHO HeHHOTO NpU3HAHME ¢ 610 HEUeCTHO.

OHeaH, KOUTO THPCAT CRPBXHAYYHH MOCTAHUA B TOBa, KOETO CMATAT 4e ca pa3bpa-
J1 OT CbBpPEMEHHaTa (U3KMKa, CE OIIMTBAT AA UEPIAT BOAA OT [IPEeChXHAN KilaJdeHell.
Ilo Moe MueHHe pesynTaTuTe OT (QUIMUHMTE UsClIeABAHUS (3a pasnuka oT Tesu or
06J12cTTa Ha MCHXONOTHATA) ¢ U3KIIOYEHHE Ha ABa Cllydasi, HAMAT HUKAKBO PEajHO
BbaJleMCTBHE BbPXY KYJTypaTa, OJUTHKATA MU unocoduara. (Tyk a3 He roropst 3a
TEXHUYECKUTE NIPHIIOKEHU Ha hUskKaTa, KOUTO, pasGupa ce, HMAT OrpOMHO BJIHSHUE
BbPXY HalllaTa KyNnTypa, a 3a KOHKPETHM JIOTHUECKY CIIeACTBUS OT CaMUTe OTKPUTHA B
CCTECTBEHUTE Hayku.) OTKpUTUATA BB (HU3MKATAa MOraT Na cTaHAT aKTyaJiHd 3a du-
JocouATa M KyJITypaTa €1Ba KOraTO CH HU3ACHHM npousxoja Ha Beenenara wnu oxon-
HaTEeJIHNTE MPUPOSHH 3aKOHH, HO He [0-paHo.

ITbpBOTO OT MOMTE BE HKITIOUEHHUS CE OTHACS Z0 BBIIPOCH 38 KOMIIETEHTHOCT H
MEPONABHOCT: HIAKOU OTKPHTHS B €CTECTBEHUTE HAYKH MOHAKOra IPefOCTABAT AOKA-
3aTeJIcTBA 32 TOBA, Y€ 00EKTH KaTO MAaTEPHs, IPOCTPAHCTBO M BpEME, KOUTO OBJTO ca
C€ CMATANIH 34 AHU OT Hali-BaXHUTe QUIocodeky TeMHU, B NeHCTBUTENHOCT OCTABAT
B NepudepHaTa Ha IPHPOHO-HAYYHUTE uHTEpecH. BropoTo U fafed mo-BajxHo M3K-
JIFOUEHUE € ABJIOOKOTO KYJTYPHO BIHAHHUE Ha OTKPUTHETO, ChABPKALLO ce B paboTHTE
Ha HioTon, ue npupogaTa ce pbkoBoau oT Ge3npucTpacTH MaTEMATHYHH 3aKOHH.
EcTecrBeHo Hamua 3aaua e na pasGepeM Tesw 3aKOHH 1 Jja ce HAy4uM aa onpeneaaMe
obxBaTa Ha THXHOTO AelCTBHUE; HO IO Ce OTHACH Ao xyntypata u unocodusra, pas-

* Bpyc Po6umc u Angpio Poc, Mucmepuosen nayuen meamsp. B Lingua Franca (ronmfavryer 1996).
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nuxuTe Mexay HiotonosaTa 1 AifHiaiiHoBaTa TeOpHs Ha IPABHTALUATA MIH MEXKALY
KBAHTOBATA M KJIACHYECKATA MEXaHUKA He Ca C'hIECTBEHH.

IoHsxora BE3HHKBAT rojleMy 06'bPKBaHUA TOPaH TOBA, He NP OMHTH KBAHTOBATA
MeXaHHKa [la Ce OMNMILIe Ha OOMKHOBEH e3UK TS MOJXKeE J]a C€ CTOPH TBBbPAE 3arafbyHa.
EnexTpoHuTe B ATOMHUTE HMAT ONpelesieHH NMOMOXKEHHUS UIH CKOPOCTH eliBa Torapa,
KOraTo Te3H CBOMCTBA 6bJaT U3MepEHH, a M3MEPBAHETO Ha CKOPOCTTA Ha eJUH elek-
TPOH 3aJIM4aBa BCAKAKBA MH(OOPMaLKs 32 HEMOBOTO MOJIOXKEHUe. TasM CTPaHHOCT €
Hakapana Auapro Poc, eiun ot mpartenure Ha Social Text, na orGenexu Ha Apyro
MSCTO, Ye “KOJIMYECTBEHATA PALMOHAIHOCT - HOPMATHBHOTO OMUCAHHE HA HAYYHUS
MaTepUaJlIi3bM - He € Beue B ChCTOSHUE Ja 00ACHM TIOBENEHMETO Ha MaTepHATa B
CBETJIMHATA HA KBAHTOBUTE peajiHocTH”. ToBa e 4HCTO U NPOCTO norpelido. Marnons-
BaHKH PaLMOHATHU METONH, & MMEHHO TOBa, KOETO Cé HApHYa “BHJIHOBA (YHKLHS”,
JHEC H{E MOJIyuaBaMe IbJHOLEHHO KOJMUYeCTBeHO onMcaHue Ha atomuTte. [IloM ce
M3YMCITH BBJIHOBaTa (QyHKUMA, MOXE Jla ce OTTOBOPH Ha BCEKM BBIPOC, CBBP3aH C
eHeprusaTa Ha aTOMa WM ¢ HEroBOTO B3aUMOIeiicTBHe che cBeT/iHaTa. Touruar Hro-
TOHOB €3UK 3a TPAGKTOPUUTE HA YACTHLUTE € 3aMECTeH C TOUHUS KBAHTOB €3HMK Ha
BBJIHOBUTE (DYHKIIMK; HO L0 C& OTHACA A0 KBAHTOBATA PALMOHAJIHOCT, HE ChILIECTBYBA
HUKaKBa pasnuka Mex Iy HioToHOBaTa M KBaHTOBaTa MeXaHMKa,

Ha ToBa MsIcTO ¢bM ANbXKEH Aa NPU3Has, ue M (JU3ULMTE MMAT M3BECTHA BHHA 32 [UH-
pewoTo ce 06bpkBaHe Mo Tes3U Bhipock. Cokajl LIMTUPA HSIKOJKO YKACABAILM NIpUMeEpa 34
dhusnocodexure 3a6myau Ha Xaiizenbepr, kaTo HampyuMep: “YueHuAT Beue He JecTha Ka-
To obekTuBeH HabmooaTeN Ha IPUPOIATa, a pasriexaa cebe CH KaTo akThop BbB B3aHM-
HOTIpeIUIMTALaTa e MIpa MEXILY YoBeKa (Sic) u npupopata”. (Xalizenbepr Geule equs ot
rojiemute (MUY Ha 20-TH BEK, HO HA HEro He BUHATYM MOJKEILIE J]a Ce PAa3uMTa 32 KOPEKT-
HOCT H& MHCBITA, HEIL[O KOETO C& BIXJAA OT AOMYCHATUTE OT HEro TeXHHYECKM I'PEIIKU
npu pa3paboTBaHETO Ha TEPMAHCKHsL MPOEKT Ha aToMHa 6om6a.) B no-6nusko Bpeme yue-
Hy xaTo Mg Ipuroxun npumucsat qbi6ok Gunocodext cMUCH Ha paBoTHTe 110 HeJTH-
HelHa JMHAMHKA - eJHa TeMa, KOSTO U 6e3 NpeyBelryeHus e JOCTATHYHO MHTepecHa’,

JocTaThyHO 1Mo BBOPOCA 33 KYJITYPHOTO Bh3JeiicTBIE HAa OTKPUTHATA B NPUPOL-
HuTe Hayku. Kak cTou ofaue BBOPOCHT € BB3AEHCTBUATA, KOMTO MAMMTBAT CaMHTE
NPUPOIHU HaYKH, Hall-Beye B TeXHUS KYJITypeH U ob1uecTBer konTekeT? I1o To3u BbIT-
poc yuenu kato Cokajl ce OKasBaT B OMNO3HIMSA Ha MHOIO COLMOJIO3M, HCTOPHUM U

¥ Hesmueiinata AHHAMHEKA Ce 3aHHMana cLe CAYHaH, B KOHTO B3AHMOBPLIKATA: MEXAY pa3aayHu
BCIMYMHH 30BHCH HCJIHHCHHO OT Te3H BEAHYHHHU. HﬂﬂpKMcp B3IAMMOBPDBIKATA MCKIY HAJITAHUATA,
TECMIIEPATYPUTE U CKCPOCTHTC B eaun (l)leH}l KaTo ZlTMOC(l)CpZ\TR 3ABHCH HCJIHHEHHO OT Te3u HajAra-
HHsL, TEMIICPATYPH H CKOPOCTH. Ot 630 cTO FOJMHH € HIBECTHO, Y¢ JLJTOBPEMEHHOTO HHOBEICHUE
HA TAKUBA CHCTEMH YCGTO CC ONMKCPaA KATO Xa0c, KOCTO 03HAYABA HIAKIOUKTEIHA YYBCTIUTENHOCT KbM
HAYMUIHOTO CHCTOMIAC HA CHCTEMATA. (KJH\CH‘{CCKHHT NpUMEP 38 TOBA € KaK C I'bPXaHeTo Ha XPHIIeTe
CH nencpyna MOXe ga Ipcau3pHKa IIPpOMERH B rnobajiHoTo ChCTOSHAC HA HTMOC(l)Cp{lTﬂ Ha 3eMATa 3a
CCILMI/ILIH‘ Ha npcﬂ..) Cerammusr HHOTEpeC HA (l)PI'jHLIPITC KM HENHHEHHUTC MUHAMAYHHA CHCTEMH IIpo-
HIXOKIO OT OTKPHTHCTO HA HAKOU 06U.H/I CBOHCTBA Ha NOBCOCHUCTO HA XAOTHYHUTC CI/ICTéMH, KOHTO
MOraT Tougo ga 6'1))18'1‘ upeacKa3ibBamny,
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(punocodu, KakTo ¥ Ha MOCTMOAEPHUTE IUTEPATYPHU KPUTHLM. B To3u criop u aBaTa
Jlarepa M3rjexa He oTUMTAT MHEHHETO Ha MPOTHBHATA cTpaHa. HanpuMep colMogio-
3UTE U UCTOPULMTE [OHAKOTA CMATAT, Y€ YIEHUTE OT NPUPOJHHUTE HAYKH HE ca Hay4H-
JIY HUIIO HOBO 3a HayYHaTa MeTOA0JIOTHA OT BpeMeHaTa Ha ®pancuz beliktH Hacam,
JIOKATO HHe eCTECTBEHO CH JJaBAME CMETKa KOJIKO CJIOXKHA € B3aHMOBPB3KATA MEXKILY
TEOPHUs U eKCIEPHMEHT W KOJIKO CHILECTBEHO 3aBHCH HamaTa pabora oT colHaldaTa
M MKOHOMHYecKa obcTaHoBKka. OT Apyra cTpaHa HAKOW YUeHM OT eCTECTBEHUTE HAYKH
YIPEKBAT CBOM KOJIErH 33 TEXHHUTE HAITBJIHO PEaTHBUCTHYHY BH3IJIEAH U 32 HeJJOBEp-
YHMBOTO UM OTHOIIEHHE KbM o0eKTHBHATA peanHocT. Cbhe CMBPTOHOCHA CEPHO3HOCT
Cokajt uuTHpa “peBU3MOHMCTHYHU H3CeIBAHUS BBPXY HeTopuATa M QusiocodusTa Ha
€CTECTBEHUTE HAYKN™, KOUTO BB30YKAAT ChbMHEHUS K'bM ClIepEeHECcaHCOBATa JOTMa,
4e “CchLIECTBYBA BBLHIEH CBAT, HE3aBUCHM OT BCSKO MHIMBMJIYaIHO YOBEIIKO CbLEC-
TBO M 0PH OT YOBEYECTBOTO KaTo Usaio”. CatupaTa Ha CokaJl B TO3M CIIyYail € MaJIko
HEYMECTHA, Thil KATO MHO3HHCTBOTO OGEKTH, KbM KOMTO T € OTIIPABEHA, OTPUYAT, Ue
Cé CbMHABAT B CHILECTBYBAHETO Ha BBLHIIHMS cBAT. (TsxHaTa BApa B oGekTHUBHATa
peaJiHOCT Bellie M3THKHATA KATO apryMeHT cpetty CokaJl KaKTO B IIMCMO Ha peJaKTo-
pute Ha Social Text no The New York Times, Taka v B cTaTus Ha CTennau ®um.)

C ToBa He WcKaM Ja KaXa, Ye Tasu 4acT oT MpoHMATa Ha Cokajl € HeolpaBsjaHa.
ObexTUTe, KbM KOMTO TA € HACOUEHA, YECTO 3AIIHTABAT MOIULUM, KOUTO Ha MeH (H TYK
a3 ce npucbeNuHABaM KM CoKall) MH H3IJIeKIAT Oe3CMHUCIIEHH TIPH TTOJIOKEHHE, de
ChllecTBYBa 0OeKTHBHA peanHocT. Heka ro kaxeM chBceM IPOCTO: KOTATO YYEHHTE
OT IPUPOJHHTE HayKH FOBOPAT 3a HELO peasHo, TOBA, KOETO Ka3BaT, € WK BSIPHO MITH
TIOTpeIHO. AKO € BSPHO, KaK ToraBa MOXe Jia 3aBHCH OT coLMajiHaTa o6cTaHoBKa?
AKo e morpenHo, Kak Maxe [a MOMOTHe 3a HalleTo 0cBoGOXKgaBaHe? N360pbT Ha
HayHHaTa NOCTAHOBKA M HA METOJMKATA HA NPUONIKEHHETO MOXe a 3aBHCH OT BCs-
KakBHM BBHIIHO-HAYYHH (JAKTODH, HO BEPHMAT OTIOBOD, aKO 'O HAMEpPHUM, BUHATH €

- TOBQ, KOETO €, 3aI[0TO CBETHT € TaKbB. BBIpeKku BCHYKO TOBa, HAMA rOJIAMA MOI3a 14
€€ OCMMUBAT BB3TNIEH, 32 KOHTO ONMOHEHTHLT OTpHYa, Y& 3aILUTABA. v

CamusT a3 cbM ce cBIrbCKBAT ¢ To3K IpobiieM. B eiHH OT paHHUTE IPOSKTH HAa MOSITA
xrura Dreams of a Final Theory oTIpaBsx KpHTHKA KbM (GeMHHHCTHYHATA CTIELUAJTMCTKA
1o Teopud Ha nosHanneTo CaHapa Xapaunr (CbTpyIHUK Ha Social Text) 3apaiu BbanpH-

' ©THA OT Hesd PENIaTHBUCTHYCH BB3IVIe], OTpUUAIL 0OeKTHBHUS XapakTep Ha PuaHueckuTe
34KOHH. 3a JIOKA3aTe/ICTBO B3€X LIMTAT, B KOITO TS XapakTepu3Hpallie NpUpOIHITe Haykyl
(1 mo-crielManHO (pM3KKaTa) “He CAMO KATO CEKCHCTKA, HO U KATO PacucTKa, KJ1acoBa U
OKa3Ballia KYATYPEH HATHCK” W MO-HATATHK TRBbPACILE, ye “(IM3KuKaTa U XMMUATA, MaTe-
MaTHKaTa 1 JIOTMKATa HOCAT OTNEYaTbKa Ha KyJITYPHUTE XapakTEPUCTHKM HA CBOUTE Cha-
JATENN CBILO KAaKTO aHTPOMONIOrUATA U UCTOPHATA”. A3 MpHeX, Ye TaKuBA TELPJEHMS
MOraT Aa MMaT CMHMCBJ CaMO 32 €AHH pejlaTUBHCT. Kakpa 11onsa uMa 1a ce ThpCsT HAKaK-
BU MYJTHKYATYPHN WM QEMUHHUCTUYHH BJIHSHUS B Pe3yNTATHTE OT HAYUHUTE M3cileqBa-
HHA, aKo Te3n pesyiTaTh Tpabsa fa MpeAcTaBisBaT TOUHO OTPAKEHHE HAa OBCKTUBHATA
peasHocT? A3 U3NPATHX €IHO KOMME OT T3y YACT Ha r-Xa XapaouHr ¥ T8 B OTTOBOp MU
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TIOCOUYHM pas3jIM4HU MECTa B CBOUTE TDPY[OBE, KbJAETO EKCILTULITHO OTpMYa Ja CTOU Ha
peNaTHBHCTHYHM No3uiiK. Toraa u3Gpax no-yekus bT; OTTETIMX O6BUHEHHETO B pelia-
THBM3BM M OCTaBHX YHUTATEJII CaM A4 NpEeLeHd CMHUCHIA HA HEHHUTE TBBPICHHA.

Mosxe 64 3a M3siCHABaHe Ha CIIOPHMTE MOMEHTH OM MOMOTrHAJIO, aKO BMECTO [a
o6cHXAaME BBIIPOCca aJik NPUPOJATA & PeasiHa, c€ ChCPeAOTOYMM BBPXY MHOIO Mo~
WHTEPECHUS BBIIPOC JaJTH € PeaJIHO HayuHOTO NO3HaHKe U306110 ¥ B HACTHOCT husuy-
HUTE 3aKOHH.

KoraTo 651X cTyaeHT B KOpHeNCKHs YHUBEPCUTET, CIIyIIaX JEKIUATa Ha euH rpode-

- cop no ¢unocodust, KOUTO 0GSICHH, Ye BCEKH IThT, KOTATO HSKOH ro [MTa Jald HElo e

peastHo, Tolt AaBall eOMH M CbL oTrosop: “Jla, macTaTa 3a 360U € peasiHa, (PUIMTHUTE
3aKOHM Ca PeaiHy, MpaBHJiaTa 3a Urpa Ha Geifaboir ca peasTHM M KAMBHHTE 10 3eMsTa Ca
peasnu. Ho Te ca peaJtHy 110 pa3indeH Hauu.” KoraTo ka3BaM, 4e 3aKOHUTe Ha (usuKaTa
ca peaJiHy, a3 UMaM MPEeIBUN, 4e Te Ca PEaJTHH 110 NOYTH ChILMS HAYMH KaKTO KAMBHUTE
10 3eMsITa, a He KakTo Geit3boyHuTe npasuia. Hue He cMe cb3Ja/ii PU3HUHUTE 3aKOHH
WTH KaMBHUTE T10 36MATa U 34 ChXKAJIeHHE TOHAKOra JOPH YCTaHOBABAME, 1€ CME UMAJIH
NIOTpeniHa peJcTaBa 32 TAX - HapHMep KOraTo Cd yApUM NPBCTUTE HA Kpaka B HsIKOH
KaMBK, KOHTO He cmMe 3aBefa3aliy, WIK KoraTo (KakTo ce CJIyYBa Ha MOYTH BCEKH ¢dusux)
OTKpHEM, Y€ CMe HAMPABMIIA Tpelika ¢ Hskoif husuyen 3akoH. Obade e3ULUTE, C KOUTO
OIIUCBAME KaMBHUTE Wik GOpMyIMpaMe (UIMUHHTE 3aKOHM, ca Ges chMHeHue ob1LeCcT-
BEH NpofykT. ITopaan TOBa a3 IpaBs YTOBOPKATa (KOSTO BbB BCEKUIHEBHUS HUBOT Cb-
LL{€CTBYBA [10 OTHOILIEHHE Ha KAMBHHUTE), Y& HalTe HOPMYIMPOBKU Ha (U3MYHUTE 3aK0~
HY C& HAMUPAT B ¢IHO3HAYHO CHOTBETCTBYE C ONPEMENEHH acTIEKTH Ha 0BeKTHBHATA Pe-
annoct. Vnu, Ka3aHo 1Mo Apyr HauuH, aKO HAKOTa OTKpWEeM MHTEJIMT'eHTHU ChILECTBA HA
HAKOS pyra IUlaHeTa ¥ CbyMeeM [a IpeBeieM TeXHUTe HayyHM TPYAOBe Ha HalIs e3HK,
Torapa e paszbepeM, ue HUe ¥ T€ CMe OTKPUITH CHUIMTE 3aKOHH.

TyK U3HHKBA €IHO HOBO YCIOXHCHHE, 3 UMEHHO, Y€ HHKO# OT MO3HATHTE JHEC hu-
3MYHM 3aKOHU (C BB3MOXKHOTO M3KITIOYEHHE Ha oOIMTe NPHHLIMITK Ha KBAHTOBAaTA MeXa-
HUKa) He & HaITbJIHO TOYeH M YHHBEPCAIHO IPUITOKMM. Bee rak HAKOH OT Te3H 3aKOHH ¢
ce YTRBPAWIM B OKOHUATeNHa GopMa, KOATO & BAJIMJHA B IPAHMLMTE Ha ONpeesieHa
o6nacT. YpaBHEHHATA, CBBP3BALLY eEKTPHUHUTE U MArHUTHH I10JIETA, KOUTO JHEC Ca
M3BECTHY KATo ypaBHeHUs Ha Maxcyen, He ca B oHasu HopMa, B kosTo ca 1 Hammcea-
HH oT Maxcye. Teau ypaBHeHHs ca 61l MHOTOKDATHO npepaboTBanu OT Apyrd Qu3u-
1M B TeYeHHe HA FOUHUTE, KATO CerauHaTa MM (OpMa MpPUHAINEXH Ha aHIIMHCKUS
yuex Onupbp Xesucaiif. [JHec Te ce cxBallaT KaTo NpUO/IIKEHHe, BATHIHO B onpe/e-
JleH OrpaHIueH KOHTEKCT (Tpu cnabu, 6aBHO NPOMEHSIIY ¢ eJeKTPOMArHTHU NoJe-

Ta); B Tasu opma obaye 1 B TO3M OTPAHUUEH KOHTEKCT TE3H 3aKOHU €2 U3bPXKAJIH BEYE
LSO CTONETHE U 3aTOBA MOXE Jia CE OYaKBa, Ue LE H3bPKAT OLIe HEOTPaHHIEHO Ab1-
ro Bpeme. Te ca oT To3u BUL QUINITHYU 3aKOHH, KOUTO CHOTBETCTBAT HA HEIO HAMTBIIHO
peaiHo 1 no3HaTo. [To To3u BBIpoc yueHu kaTo COKall U MEH €a B OTKPUTO HECHITIACHE
C HSIKOM OT OHe3H, Konto CoKasl HpoHM3Mpa B cTaTHATA cu. OGEKTHBHATA CHIIHOCT Ha

" Hay4yHOTO ITO3HAHHUE, KOATO 33 BCHYKU yqel—m B 001acTTa Ha €CTECTBEHHTE Hayxm e Oes-
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criopHa, ce oTpuua oT AHapro Poc u Bpyto Jlatyp 1 (ako npaBuiHo ru paséupam) cbiiio
W OT BauATeNHM Punocodu kato Puuaps Popru u nokoiinna Tomac KyH.

As goctrraax mo ybekaeduero, ye QUIMUHMTE 3aKOHM ca peajiHW Mopajd TOBa, e
ONKTBLT MU C (PU3UUHKMTE 3aKOHM He Ce pa3jIM4aBa 110 ChIUECTBO OT ONUTA, KOHTO HMaM ¢
kambriTe. Ha oHesu, KOUTO HAMAT TACHA BPB3Ka ¢ (GU3MYHKTE 3aKOHM, MOr'a 1a Npeio-
Ka GIN3KHS 1O yMa apryMeHT, ye (PU3HUHUTE 3aKOHH (YHKLMOHMpAT caMo BLB (hopMarta,
KOSITO HY € [103HaTa, U He € W3BeCcTeH APYT BT Ha HAYTHOTO MO3HAHHE, KONTO Ja BOJU JI0
nono6Hu pesyntat. Capa ®paHKiMH ocropBa (B €IHA CTaTHA B ChIIATA KHIDKKA Ha So-
cial Text) aprymeHTa Ha Puuapp JlokuHe, ue QyHKIMOHMPAHETO Ha CaMoJIeTa NPe/iCTaB-
JISBA JOKA3aTEJICTBO 3a 00eKTHBHOTO (PYHKLIMOHUpPAHE HA NPUPOAHHUTE 3aKOHH, KaTo OT-
Geis3Ba, ue HAKOM CAMOJIETHH KOMIAHUK NPOKEKTUPAT MOJTUTBEHH (DHIIMH TT0 BpeMe Ha

H3JHTAHETO, 33 Ha U3MOJIAT Annax Jarnomara IpH ITbTYBaHETO H 3a IIACTJIMBO IIPA3EMS-.

Bage. CMsTa J1 r-%a GpaHKivH ue apryMeHTsT Ha JIOKMHC He ce OTHacA 1 3a Tsax? Axo
TOBA € Taka, 64 JIM HeKaJla TS Ja ce NpeHeSperte NpiaraHeTo Ha (PU3MIHUTE 3aKOHH TIPH
NIPOEKTHPAHETO Ha CAMOJIETHTE; 2 BMECTO TOBA Ja C& OCJIAHSIME Ha MOJIMTBH? -

Hsxou 0T HAYMHHTE KOMEHTATOPH, LUTUPaHH oT Cokall, AOMyCKaT, Ye Y4acTUETO Ha
JKeHW WM, HAMPUMep, XEepPTBU Ha UMIIepHaJiu3Ma [ie M3MEHM XapaKTepa Ha HayKaTa;
HO, IOKOJIKOTO BHKAM, KAKTO KEHH, TaKa U QU3ULHM OT TPETHUS CBAT, pabOTAT TOUHO MO
CbIUKSA HAYWH, KakTo U GenuTe dusuum Mbxe. Cpelly ToBa MOXe Ja ce Bb3pasH, ue
HMEHHO TO € 3HaK 3a CWJIaTa Ha IbA60KO BKOPEHCHHS HayueH aBTOPUTET WIH 3a npeob-
N1a/]aBalIOTO BJIMSHHE HA 3aMafHOTO ob1ecTBo, HO Takupa ob6gCHeHMA He MU 3BYMaT
yoenuTenHo. Bbrpeku de ecTeCTBEHNTE HAYKU Ca MHTENEKTYaJIHO BOAEIIH B CMHChI, Ue

HHe MMaMe SCHH KpUTEepUM 32 TOBa Kora €JHa TeOpHs ¢ BADHA WM HEBSpHa, HaIMTE

MEeTOIM He ca BOLSILM B ODILECTBOTO - TYK aBTOPHUTETHT HAMA rOJIAMO 3HaYeHHe,

Ot Bpeme Ha BpeMe HsKOW OnecTamu QHU3MLH, Ho'Beue IPEMHUHANIM afnlores Ha Bh3-
MOXKHOCTHTE CH - Hanp. BepHep Xalizen6epr B I'epmManus npes netaeceTTe roJUHH
unu JIyu ge Bpoiin e DpaHuus - ca ce oNMHTBAJIM Jla MoJeupaT (U3HKaTa B CbOT-
BETCTBHE ChC COOCTBEHMTE CHM MIEH; HO TE3H MaHZADPWUHM Ca MOTJIM Aa UMAT yoIrex
‘Haff-MHOro B elHa eJMHCTBEHA CTPaHA U caMO 3a KpaThk NepHox oT Bpeme. [Tocoxka-

Ta, B KOATO Ce Pa3BUBAT ChbBPEMEHHUTE U3CJISABAHHU, Ce ONpeaesia B Hall-ronsMa cTe- .

NEH OT Mo-MJjaguTe (PU3NLM, KOMTO He ca 06peMEeHEeHH OT MOYECTH W aBTOPUTET M
4UeTO BIMAHHE Ce onpeneis OoT 00eKTHBHYUA HM MPUHOC 3a MPOTPEca Ha HAYYHUTE
H3caelBaHUA. ’

Hsixou McTOpHILIM HE OTXBBPIAT peajHOCTTa Ha (PU3MUHKMTE 3aKOHH, 006aue oTkaz-
BAT [a OTYMTAT CHBPEMEHHOTO HUBO HA HAYUHMTE MO3HAHMSA IIPU ONUCBAHE HA HAYY-
HUTE H3CJIEABAHUA OT.MUHANOoTO. TOBA € 3aII0TO UCKAT Ja U30ATBAT aHAXPOHU3MM
KaTO Hanp. NPEATIONOXKEHHETO, Ue YUeHUTE OT MHHANIOTO Ca BB3NpUEeMalid HellaTa
TOYHO KAKTO W HHE, a OTUACTH 32 [ MOJABPXKAT MHTEIeKTyalIHaTa He3aBMCHMOCT Ha
vcTtopuuuTe. [IpobaeMbT € B TOBA, Ye TE3W UCTOPHUIIH, KATO HTHOPHPAT CHBPEMEHHU-
Te HayYHM OCTHIKEHHUS, e JIMILABAT OT BaXeH KJIoU KbM MUHAJIOTO, KOHTO He MOoXe
Za ce nobue no npyr HauuH. B kpas Ha MuHanoTto cronerue k. Ix. ToMchH nposene
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e Ha npouyTa ceplid H3MCPBaHNs Ha OTHOULIEHUETO Ha MacaTa M 3apsiia Ha eJICKTPOHA
U, BBIPEKY Y€ MONTYIEHUTE Pe3yJTaTH Osxa IHPOKO W3BECTHH, TOH YNIOPUTO OTJaBa-
1ie NpeinNourTaHWe Ha CTOMHOCTUTE, JieXally B FOpHUS Kpai Ha ckanaTta. MeTtopu-
YecKOTO OTMCaHHE CaMo 110 cebe ¢H He OM HU HO3BONIMIIO 13 PEILUM Jajlk MpHYUHATA
€ B TOBa, Y€ TE3H PE3yJITATH MOTBBPXK/AABAXA NO-DAHHUTE MY U3IMEPBAHHUA WIIH ITbK Ye
MMEHHO Te ChOTBETCTBAXA Ha MO-TPHIIIMBO POBEJIEH EKCIICPUMEHT. 3auio Toraga Aa
He M3MOJi3BaMe YKAa3aHHETO, Ue BTOpPaTa Bb3MOXHOCT € MaJlko BepOfTHa, Thil KaTo
roiisMaTta CTOMHOCT, NpeAnoUYeTeHa oT TOMCHH, TIOYTH IBa IThTH HAJXBHIIaBA HCTHHC-
KaTa CTOHHOCT, KOSTO Cera HH ¢ U3BeCTHA.

EnyH MCTOPHK Ha HAyKaTa, KOWTO He OTYUTA ChbBPEMEHHOTO HUBO Ha MO3HAHUATA,
MM NpHJIMYA HAa MCTOPHK HA aMEPUKAHCKaTa I'PaXIaHCKa BO#Ha, KOHTO 110 TaKLB Ha-
YUH Pa3Ka3pBa UCTOPMATA 3a KojiebanuaTa Ha MakkJieNaH Ha nofyocTposa Bupaxu-
HHM#, KaTO Ye JIH He MY € u3BecTHO 9¢ MakkjiefaH BCBIIHOCT CHIIHO ¢ HAACHABAN
YHCJIEHOCTTA Ha BoickuTe Ha kon(enepauusaTa. Jlopu u3bopsT Ha TeMH, KOUTO NIpUB-
JUYaT HHTEpeca HA UCTOPHLIUTE, CHITHO ce Bilige OT HAIUUTE ChBPeMEeHHH NO3HAHHS
0 OTHOIIGHME HA TOBA KAk Ce MPOMpaBAT ITbTUILATA KbM yenexa. Tasa, koeTo Xbp-
6bpT bbTepduitng Hapede whig-TbiKyBaHe H2 HCTOPUATA, € NPABOMEPHO B HCTOPH-
ATa HAa HAYKATa, HO He ¥ B UCTOPHUATA Ha KYNTYpaTa WM NOJIUTHKATA, TIOHEXe TPUPOJA-
HUTE HayKH Ce Pa3BMBAT KYMYHAaTHBHO 1 TO3BONIABAT J1a G& NPAaBAT OKOHHATEHY QUEHKH
32 ycrexa WilM HeycrieXa Ha W3C/IeBaHuITa. ' ' -

CokaJt He e 'bPBUST, KOHTO Ce 3aHMMaBa ¢ Te3d npobaemu’, Ho Tali HU HANpasK
rojisMa ycJyra, KaTo TM MOBJHMIHA 10 TaKbB ApaMaTHHeH HauuH. ToBa He ca UMCTO
aKkageMUuHM TpobieMu. Ako nipueMeM, He IPUPOJHHUTE 3aKOHU £a LOTOJKORA I'bBKA-
BH, Ye [a Ce BIMAAT OT OBIIECTBEHUTE YCAOBMS NPU TAXHOTO OTKPHBAHE, TO HSKOH
MOKE J]a ce ONMTA ja NPUHYIH YUeHUTe Aa OTKPMBAT 3aKOHH, KOUTO €4 MO-NPOJNeTap-
CKH, [10-KEHCKHM, TT0-aMEPHKAHCKH, 110-PENUrHO3HI WY No-apuiickH ... ToBa € onacen
ITbT ¥ 32TOBA CIIOPOBETE IO TA3M TeMa 3aCArAT MOo-IIKUPOK KPBI IPofieMU 0TKOIKOTO
cbabara Ha caMMTe pUpoaHy Hayki. KakTo Bede oTbessAsax, HAILIATA UMBHAN3AUNE €
6una CHIHO M TpaifHO TIOBNMsHA OT OTKPUTHETO, M€ Ce YNpaBJiaBa cTPoro oT pesnua-
Hu 3axoHy. Kato npumep 6ux uckan na uutipaM 3abenexkara Ha X T pe)su;p—Pom,p,
ue eMH OT MBPBHUTE PE3YJITATH HA TOBa OTKPUTHE € 6110 HAMalIeHOTO yBlleueHue 12
ce M3rapsaT BeILMIM. AKo onmuTaMe fa ce ocnoGoauM oT npauuoua,nﬂmc TEHACHIHH,
KOMTO Bee OIile ¢a MIMPOKO pa3NpOCTPAHEHH, HUE e TPAOBa jia 3a0HTHM M yTBHPAUM
y6exIeHUETO, 4e CBETHT € PalldOHaJIeH U pasbupaem, ‘ ‘

lpeBog om Hemcku (u cBepxa ¢ anaaulickus opuaUHaA) Guemcnaa Pawge
(S. Wembet Z, Sokal s Hoax, The New York Review of Book.s‘, August 8, 1996) ®

$ Bux no-cuenuanso [Dkepang Xonrsy, Hayka u anmunayfca Cambrldgc' Harvmi University Press
1993; Ton P. T'poc u Hopman Jlesrt, Bucwu npedpaicodnyu. Baltimore: John Hopking University

‘Press 1994, Kumxxkata ga Social Text, B xosro manese cratuara na Coxan, femme whpBofavajigo npejt-

Ha3HAYEHA 34 OTrOBOD Ha kHAraTa Ha ['poc u Jlemnt.
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NKOHOPU3IUKATA:
HOBH XOPH30HTH 34 TEOPETHYHATA PH3HUKA

~ Anexcanpup A. Nletpos
XOH. ac. B Cmonancku gakyamem Ha cy

uHgpHa Pusuka

Anexcanpgnup [. NeTpos
cm.H.c. | em., gipH, NQTT - BAH

Mxomcbnzmca (“Econophysics”) - efuH Heob¥uaeH 1 KaTO € 11 HOB TEPMHUH B
dhu3MdeckaTa IMTepaTypa: Taka i e HaucTuHa? He cbBceM! McTopusita Ha
yikoHoMUueckaTa (M3NKa BCHIIHOCT € MO-ABJIra, OTKOJKOTO MOXE Aa ce 04aKBa. Owe
TIpeaHn CTO FOAMHHU QpeHCKuAT uHKeHep B. IlapeTo Hamucpa KHUra 3a HKOHOMMKATA, B
XOATO TIOCTaBs LeliTa Aa ce TpaHc(OpMUpa Ta3W Hayka 1o mojobue Ha (usukara.
IIpes 1900 r. GpeHcxusT MaTeMaTHK ¥ MkoHomucT JI. bamenune paspusa no ChIlecT-
BO CTATHCTHMYECKA MeXaHKKa Ha GOPCOBHTE Ma3apH, B KOATO Ha TPUMepa Ha 60pcoBH-
Te LeHH (6AHOBPEMEHHO U He3aBHcHMO OT M. CMOJTyXOBCKHM M 5 TOJMHU NIpERH Kia-
cudeckaTa paboTa Ha A. AlfHIailH) BbBeXAa NOHATHETO 33 CIyYaiHo GayXnaeHe
(haKTHYECKH OTKpHBa TeopysaTa Ha 6payHOBOTO ABIXeHMe. B uacTHOCT Batrenue npen-
nara GopMyJia 3a LieHATd Ha eJHa ONMs Bb3 OCHOBA Ha NPEANOJIOKEHHETO, e tutyk-
TyallMMTe Ha azapa ca bpayHosu npouecy. Knurata Ha bamenue ocTapa B 3abBeHue
10 60-Te ronuuu Ha 20 Bek, KOTATO c& pa3BMBAT MHOTO BaXHM uaeu u Metolu. ITox-
HOBEHATA AKTUBHOCT NIPOTIPaBsi TS Ha OCHOBOMOMaranata pabora Ha ®. Basx u M.
IMonc ot 1973 r. BLPXY TEOPHATA 32 OLIEHKA Ha OMIMHUTE, CTOANA KAaTO XaJIOH B pas-
BUTHETO Ha MaTeMaTH4eckoTo QUHAHCHpaHe: CTOXacTUYHOTO CMATAHEe C€ OKa3pa OT
HeNoCpeACTBEeHA [10J13a 33 €)XeJ(HEBHATA (MHAHCOBA aKTHBHOCT, HalIpUMep 3a OLIeH-
KaTa Ha ONLMMTe, KoATo npeiy Bask u Monc (Hocutenn Ha HoGenosa Harpana ro
MKOHOMUKa 32 1997 1) ce & uKcHpaia eMIUPHUHO, & HE pallHOHANIHO. JIHeC Bh3MOX-
HOCTTA Ja ce NIpaBH OLleHKa Ha PMcKa U Ja ce NpeaJjiaraT onTHMaJHA UHBECTHUMOHHH
CTpATEerHM B IPUCHCTBUETO Ha €[MH HECHIYPEH, “cllydaeH” Masap e KpaiibrbieH Ka-
MBK Ha MOJEpHATA TeopHs Ha (uHaHCHUTE (BXK. 110-NOJY).

Vima pasivyHM NPUYHHK U 06ACHeH s 3amm0 GuanuuTe 61xa MOTUIH J1a ce HHTepe-
CYBaT OT MKOHOMUKa U PuHaHcu. [IbpBaTa NpuuKHa € GakTHT, 4e 6OPCOBUAT Masap ¢
THIIMYEH [IPUMEp HAa KOMILIEKCHA CHCTeMa, B KOATO NPHBHAHO cirydaiinuTe (QIIyKTY-
aluK Ha GOpCOBMTE LIEHHM Ca Pe3yNTAT OT MHOrO NPUYHHH, KaTO HampuUMep Heju-
HeifHaTa peakUys Ha GPOKEPUTE U CMIEKYNAHTUTE C¢'bC CHIIHO B3aHMO33aBHCHMO TIOBe-
[leHHe, TIOCTABEHH B SJHO EBONIOMPAIO BB BPEMETO, HOHSKBAE HElpelcKasyeMo,
obkpbxerue. Tasy TPYIHOCT B MpelCcKa3BaHeTo Ha HOPCOBUTE LEHU BCHUIHOCT ce
npHema 3a QyHAAMEHTAIHO CBOHCTBO Ha “epuiacHuTe” OOpCOBH Ma3apu: BCsAKA SBHO
npejckasyeMa Bb3MOXHOCT 61 Guna 6bp30 “3ayiM4eHa” OT peakUusATa Ha caMHUA Ma-
3ap. JIHEIIHUTE MaTEMATHYECKA M HKOHOMUYECKa TEOPHM Ha (PUHAHCHUTE CE Pa3BUBAT
CTIOpeJ NepenIeKTHBUTE Ha CTOXaCTHIHOTO MOJeNIHpaHe, TPU KoeTo DOPCOBUTE areH-
TH MOFAT HEMpPeKbCHATO Ja PEBU3UPAT CBOMTE PEILEHUs BBB BPEMETO KATO OTIOBOD
Ha PasNMYHY JIHIHY U BHHIIHH cTUMYJIM. KOMIIEKCHUTE 04aKBaHHUs U B3aMMOJEHCT-

T
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BUA HA ATEHTUTE CbH3JaBaT OCHOBHHMTE prﬂﬂocm BbB (PUHAHCOBUTE M3CNEABAHMU.
Bce mak B TbpBO NpUBJIHKEHHE MOXKEM Aa CH MHCIIMM, Y€ MOBEACHHETO HA LBHUTE
BB3HUKBA OT B3AUMOAEHCTBIETO Mexay 6pokepHTe MOL0GHO HA HANSTaHEeTO Ha eiMH
peasieH ra3, BB3HMKBAILO OT B3aUMOJSHCTBUETO HA HErOBUTE MOJIEKYIIH. PasputueTo
B TIOC/IEAHITE JECETUNETUS HAa HOBH KOHUENUMH H METOJH OT CTpaHa Ha huznuecka-
Ta OBILHOCT B TEOPUATA HA Xa0C4, HA KOMILJIEKCHHTE M CaMOOPraHH3HpallH ce (denu-
HeMHM) CUCTEMH NPAaBU MOJEJIMPAHETO Ha Gopcopust 06MeH 0coBeHO HHTPHUIYBallo
3a duanmyTe. JIpyra, MaiKo No-aHekAOTHYHA NPUUNHA, €, e OPaLK Kpu3aTa 3a “kna-
cHuecku” paboTHU MeCTa, BCE HOBY U HOBH CTYIGHTH IO duauka mwe ce okaxaT pabo-
Tely BB HHUHAHCHTE. BB3MOKHO € TOBa HOBO TIOKOJICHHE A3 J0HECe HOBH KOHLCI
MU ¥ METOAM, BOASIIM 10 6bp3a eBOsIoLMs B TasH obnacT.

JlHec MKOHO(H3HKATA BEUE M3NON3BA HAl-MOISPHATE KOHLETILIH 1 MeTOJY Ha Te-
opeTuuHaTa (husmka: TypOYIeHTHOCT, Xa0c, ¢pakTanu, [MHAMUYHA TeOpHs Ha tazo-
BUTE Mpexojy, KanubpopbUHa TeOPHs HA MOJETO, KBAHTOBA eNeKTpoJMHaMHUKa, Te-
OpUs HA CTPYHMTE M Jp., 33 OMMCBAHE HA CIOKHMUA CBAT HA GopcaTa, pasrjiekaaHa
KATO CAMOOPraHM3Mpalla ce AMHAMMYHA chcTema. XapakTepHo € obaue, 9e mydnuKa-
LUKTE 110 MKOHO(H3MKA U3NIU3AT BeYs OT paMKuTe Ha pU3HUECKUTE CTTUCAHUA, HAMU-
paiiku 6naronpusted ipueM B Journal of Finance, Review of Financial Studies, Fi-
nancial Products u ap. VI He 6e3 ocHOBaHHeE:

Hskou oT MocHedHATe NOCTHXKEHUS HA HKOHO(GU3NKATA ca TBHPAE BICHAT/IABAILIH.
Jo6pe u3BECTHO €, 4e OOeKT Ha sagpiGoueHo BHMMaHUe Ha GopcoBuTe Wrpadu ca
rojleMHTE CPUBOBE HA 6opcoamc' ungexcy (ot Tuna Ha Wall Street OxtomBpu’29 u
OxtomBpu’87) U BB3IMOXKHOCTHTE 32 Obp3a neuasn6a, kpuels ce B TaX. OT OTKpUBa-
HeTo Ha Hio-MopkckaTa 6opea B cpaaa, 23 OKTOMBPH 1929 r. 1o 3aTBapsAHETO H BB
BTOpHUK, 29 okTomBpu 1929 T GopcopusaT ungekc Dow Jones ry6u moutn 30% oT
croitHocTTa cd. EIHa 4ecTo LUTHpaHa NpHYMHA 32 Cpuba © 3a6ayxaeHueTo Ha 6po-

KepuTe, ue cndraTta TeHJeHI U Ha ciajjane € aina aa npoAbJKaBa BCE Taka. Obaue.

BCBIIHOCT CJIel U3BECTHO BpeMe e(HKACHOCTTa € BhpHaa Gopcata 0OpaTHO KbM
HeliHuTe 0cHOBHM mapameTpH. [1o nopobeH HauHH BOpCOBUTE HHJEKCH Ha CAlll cna-
naT ¢ 30% u nosede B nepuona (4.X. - 19.X.1987 r. B nomenHeHue Torapa BCHIKH
FONIEMMU CBETOBHM masapy oTGeNs3BaT ChILECTBEH Caj Mpes ceABalliua Mecet, 06-
paTHO Ha OGHKHOBEHHTE YMEPEHH KOpENlali Ha aKTHBHOCTTA MEXKAY NbpiKaBHTE.
3HauuTeNeH 6pOi M3cTenBaHUS THPCAT PasKpUBAHE HA NPUIHHUTE 34 cpupa ot 1987
r. IpeAMMHO B CBOMCTBATA Ha THPIYBAHETO ¥ CTPYKTYpaTa Ha nasapure, Ge3 obade Ja
¢ o6ocobena sicHa npuuuHa. Moxe 61 Hali-uecTO UMTHPAHHUAT cleHapuil BKJIIOUBA
pOJNIsiTA HA 3CTPAXOBATEJHUTE CTPATErHH B NOACHIIBAHETO Ha cmaja.

BHuMaHUeTO Ha (PU3MLHMTE KbM TE3H AHOMAJIHH ;{Bneﬂnﬂ ce I'bJIKM KaKTO Ha THX-
HaTa cobcTBeHa 3HAYMMOGT, TaKa M Ha Bh3MOXHATE aHaJoruy ¢ reo(pU3nIecKy ABJic-
'HHS KATO 3eMeTpeceHus 1 napunu. MnedTa €, ue CPMBOBETE TipeNCcTaBIABAT KOJISKTH-
BeH edeKT, IPU KOHTO roJism Opoit 0T “akTbOPUTE HA rrazapa’” peruapaT eJHOBPEMEH-
HO 1a MPOAABAT TeXHUTE akUuu. [Topafu TOBA & PUBIEKATETHO CpUBBT Ja Ce pasr-
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JIEKIA KATO HIAKAKBB BHA KPUTHUHA TOUKA, B KOATO (KaKTO B CTATUCTHYECKATA puzu-
ka Ha ha30BUTE NPEXOU) OTIOBOPT HA MAJIKU BBHILUHM CMYyLICHHS JHBEPTHpA, Thit
KaTo BCHUKH MopasjesieHHs Ha CHCTEMaTa PearupaT KOonepaTUBHO.

Ipes nocyieAHUTE TOAMHU HPEHCKUAT usux Quine CopHeT pa3sd NpeAcTaBaTa, ue
TOJIEMHATE CPUBOBE Ha 6opca1‘a ca aHaJIOTWUHW Ha KPpUTUUHHUTE TOUYKH B JUHAMUWYHATA
Teopist Ha (pa3OBUTE MPEXOJIH, HACNEBAHI B CTATUCTHYECKATA (usuKa, c XapaKTepHUTE
32 TAX JIOrapPUTMHYHO-TIEPHOAHTHA OcLuIalyu. TakKBa OCLIIaLVY B 6opcoBaTa aKTHB-
HOCT (C MepHojl, CKhCABALL c& KbM MOMEHTa Ha CPUBa) Gupat 3abesisi3aHy B X0Ja Ha
6opcosnTe utekck Dow Jones u S&P500 (Bx. dur.). TMonobHu MeTOIM ce U3NON3BAT U
3a Ipe/icka3BaHe Ha 3eMeTpeceHus U He ciydaiino Jl. CopHeT ChTpYAHNH Ha MHucTHTyTa
1o reodusuKa ¥ iaHeTapHa dusnka Ha Kanu@opHuickus yHIBEPCUTET, Jloc Aupxenec.

IMoBeueTO MpeAMILIHY MOJEJH Ha CPUBOBETE Ca THPCUIIH BE3MOXHUTE MEXaHH3MHU 34

oBsicHeHHe KoJlarica Ha LEHHTE B

Log(s&) CPABHUTEJIHO KbCH BpeMeBH Mallla-
§ T T T : T ' T 6u. O6paTHO Ha ToBa COpHET Mpe)-
107141, Y€ IPUYMHATA 32 BCEKU CPHB
TpabBa Ja ce THPCH FOJMHH MpeaH
Hero, B IPOrPECUBHOTO HAPACTBaHE
Ha LieHHTe, OTpa3sBaILlo e4Ha Hapac-
TBAIlla KOOMepaTHBHOCT Ha Ma3apa.
Or Ta3u riieiHa Touka crneimbuana-
Ta NPUYMHA 3a Komarca He & OT Cb-
IIECTBEHO 3HAYCHHE, ThH KaTo CIO-
pell peAcTaBaTa 3a KpUTHUHA TOY-
Xa BCAKO MaJIKO cMYILEeHHe HIIM T1po-
1lec MoraT Aa 3ageiicTBaT HecTabWII-
HoeTTa. IlpuchbiuaTa pasxogdMoCT
Ha PR3NPHEMUYHBOCTTA U HAPACTBa-
IL{aTa HecTabMITHOCT Ha Tlasapa Giu-
30 J]a KpUTHIHATA TouKa Guxa obsic-
w® ®o®o® oM 8 87 8 WM 3aI10 OMUTHUTE 32 Pa3sKpUBaHEe
Ha JIOKaJTHUTE NPUIHHH 332 CPHBAa ca

Taka pasHoobpasnu. ITo chiiecTso
BCHUKO BBPIIM paboTa, LLIOM CHCTe-

58

58

54

5.2

4.8

46

Puz. BpemeBa 3aBucumocm Ha A02apUMbMa HE UHgeKca
S&P500 Ha Hio Miopkekama 6opea 3a nepuoga om axyapu 1980 2.
go cenmemBpy 1987 2. u gBe anpoxcumayuu Ha masu saBucu- MaTa € yapsuta. ['Jie/AHaTa TOUKA Ha
Mocm. Hatl-goBpus dum kem gaHHume e no meopuama xa [, Cop- CopHer e, 4e CpUBBT HMa BBTpELI-
Hem (mbHka AuHUS); Mol gemMoHCMPUPa CMPLMHOMO HapacmBa-  HY TIPUYUHY W Y€ BBHILHHTE MLOKO-
He Ha cpegama 60pcoBa akmuBHOC ¢ HaAoXeHU BspXy Hed 5 pe neifcTBAT CaMO KATO IYCKOBH
ocluAaYUY © Nepuag, cKbCABau ce KoM MOMeHMa Ha cpuba. Cpu- T _
Bvm Ha 14 okmomBpu 1987 2. omeoBaps va 1987.78 gecemuyxu ,quTOp”' aka ce HolIlycka, He M3

2ogumu U 3a 1 cegmuya cBaas cmoliHocmima Ha umgexca S&P500 TOYHMKBT HA CPUBOBETE & MHOI'O 10~
go HuBomo Ha 1986 &. TIDUKPUT U ce C'hb3JlaBa MPOrpecB-
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HO OT nasapa kato Lsio. Tosa e eluH NpUMep 3a CUCTEMHA HECTaOUIIHOCT.

Ha 17 centemspu 1997 r. npod. . CopHer gernosupa b8 ®penckata Cnyxba 3a
oXpaHa Ha OTKpUTHATa U codTyepa rox per. No. 94781 eqHo npefckasaHue 3a cMy-
IieHHe Ha 6O0PCcOBUs Nazap KbM Kkpas Ha okToMBpu 1997 r. (mobpe ussecTHaTa LHEC
“oKTOMBpHHCKa Kopekuusa”). B nonwiinenue Toli pa3BuBa 6opcoBa CTPaTerus ¢ M3-
nofn3Bae Ha onuuy (put options) ¢ oriel ekcrnepuMEHTANHATA MTPOBEPKA HA TEOPU-
sta. Haji-o6110 ka3aHo uaesTa Ha NoJXOGHM cTpaTeTHH BKJIIOYBA MpoAaBaHe Ha 6op-
COBM KHMKA Ha BUCOKH LEHH HEMOCPEACTBEHO NMPEeAY NPeACcKa3aHus MOMEHT Ha CPH-
Ba 1 06PATHOTO MM M3KYMyBaHe Ha HICKM LeHH cJiej Hero. PesyntatsT e 400% nevan-
6a 32 2 ce MU LM, MOKPUBALIY MUHU-CPHBA OT 27 OKTOMBPH 1997 r. JIoka3aTeacTBOTO
3a Tasu Nevanfa ce ChABPKA B KEIIOBa MEHUIKbpCeka cMeTka Ha Merrill Lynch, ny6-
JMKyBaHa npe3 HoemBpu 1997 1. '

Io ¢bioTo Bpeme rpyna Genrulickn Guauuy oT YHusepcnteta B Jliex npapar Hesa-
BUCHMO MNpeJcKa3aHHe Ha aTATA M AMIUTMTYAATA Ha OKTOMBpHitcKUs cpuB, Hasnpalku
ce Ha cxofieH nojaxol. Te mpeackasBaT eHa FOpHa rpaHKULA Ha aMIUIMTyAaTa ollle rnpes
aBrycT 1997 r., u 1aTaTa 27 OKTOMBpH, TOUHO ceqMHuLa Npesiu Hes. Ho GenruiickaTa Oan-
Xa, B KOSITO OTHBAT ChC CBOSI MOJEJ, He HAMHpPa METOJUTE UM 32 JOCTATHYHO HAAEKIHH
M He 3aJiara Ha to3u cpuB. Karto “npusHadue” Ha MOCTH)KEHMETO Ha rpynaTa Te Oupar
TNIOKa3aHH 1Mo GefiruiickaTa TeNeBH3Us, HO cliejl KaTo Beue CPYBBT Ce € cheTos. Makap u

MaJiKka, ToBa BCe MaK € OLICHKA 3a 3Ha4eHUETO Ha HKOHO(DHBI’IK&T& OT CBETA Ha MEJUHTE.

OcseH CbCHOMCHOHOFH‘IHHTC OMUHCaHHUd Ha 6opcoaa'ra AKTHUBHOCT, €AHA MHOI'O aK-

_TyaJlHa 327344 € ¢hII0 Cb3[4aBaHETO Ha MHKPOCKOIMTHIHU MOCJIH Ha 60pCOBMTC nasa-

pu. Vin-Yenr XKanr ot Yuusepcuteta BbB @pubypr Gopmysvpa MUHUMAIIHA CHCTE-
Ma OT TPaBHJIa, KOMTO Ca HE3AMEHHMHM B MOJACJIUPAHETO Ha masapa:

— BCEKH areHT MMa W3BECTHA BH3MOXKHOCT 33 M360p NpHU B3eMaHe HA PEILICHNUS,;

~ CyMapHAaTa aKTUBHOCT CH3JaBa I1a3apHAaTa lieHa, KOATO & H3BECTHA Ha BCHUKHU areHTH;
— AreHTUTE HU3IOJI3BAT I10 cpolf HAYMH Ta3y M3BeCTHA HCTOPHUA Ha NEHUTE, 34 Ja B3¢~

MaT MocsieABally pellieHUs.

B MUKPOCKOMMYHUTE MO/eNu 06MKHOBEHO ce IpeHebpersat pa ChILeCTBEHH (aKTo-
pa. TIpyema ce: mbpBO, Y€ HHKAKBU BaXKHH HOBHHU (Han pUMep MKOHOMMHYECKM HOBHHH OT
BLHILHHA CBAT) He JOCTUraT JI0 UrPavyuTe Ha Na3apa, OCBEH HOBHHM 33 TAXHATA cobcTe-
HA ThProBcKa aKTHBHOCT, M BTOPO, e ar€HTUTE He BAPBAT B HUKAKBA TCOPHA (T.e. Te He
M3BEKIAT CBOMTE TPEJCKA3AHHSA OT HAKAKBA YCTAHOBEHA TEODHS, HO M3MOJI3BAT HAKOU
CBOM JIMMHH TIPaBHJIa); T€ ce 00yuaBaT oT COOCTBEHMAT CH ONUT U BAPBAT, Y€ UCTOPHATA
HQ LiEHUTE ChAbpXa onpelelieHa uHbopmauus. [Ipy Te3u mpearnocTaBky MOXe Aa ce
M3cNeBa BHTPEIHATA JUHAMMUKA Ha N1azapa B OTCHCTBHE HA BHHILHY BIUSHUS, BBIPEKI
ye peasHaTa MKOHOMHMKA HMA KaKTO BbTPELUHH, Taka H BHHIIHN KOMIIOHEHTH. B moznena
Ha YKaHr urpauuTe B3MMAT CBOETO PElIeHMe AaJIM [ia KyIyBaT UMM 112 IPOJABaT Ha BOSKa
CTBITKA BBB BpeMeTo. [Teuanbara UM He e (DUKCHPAHa, 3 3aBUCH OT JIBIKEHMETO Ha LEHH-
Te, KOMTO OT CBOS CTPaHAa Ce QIIPEJeNAT OT aKTUBHOCTTA HA UrpauuTe U OT 3aKOHA 34
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TBPCEHETO U NIPeUTaraHeTo. B MoIepHMTE Nazapy Ha aKLWMK, BalyTH H CTOKY, 00pasLiuTe
3a THPryBaHe CTaBaT Bee Mo- M ro-rinobanuu. MaopMmanmsaTa, ABMKelIa Nasapa, € Ha
PasIoJioKEHHE Ha BCEKUIo, obaue He BCHYKH YUaCTHHULIM MHTEpIIpeTUPaT MH(pOopMaLuaTa
eTHAKBO ¥ He pearupar ¢ eJHO W CBIIO 3aKbCHEHHE. BCBHIIHOCT BCEKH YYaCTHUK HMa
HsKakBa (PUKCHpaHAa ryiefHa ToUKa KbM BBHILIHNTe cBOuTHA. [TpH ToBa e 1o6pe u3BecTHo,
ye roBaJIHUAT Nasap e jJajied OT PaBHOBECHE M KOJIEKTHBHOTO HOBEAGHME Ha Iasapa
MOE Ja UMa [OHSIKOra Pe3ky H30yxBaHuUS.

He3zaBrcuMo oT MpocToTaTa M CAyYalHOCTTA Ha CTPaTeruuTe, MoJensT Ha JKaHr
e criocobeH a reHepypa U3KIIOYUTENHO HoraTa UCTOPUS Ha LEHHTe ¢ QUIYKTYalMH OT
BCHYKU BB3MOXKHY pasmepH. [Ipe3 A'bJIrH HHTepBany OT BpeMe, B 3aBUCHMOCT OT fa-
- PaMeTpHUTE, Ce CIYYBAT CpPUBOBe 0e3 BCAKAKBO INpelylipeXeHue, MaKkap ¥ He Taka
pe3KU, KakTo B meilcTBUTeNHOCTTA. HaMa usrienu cucremMarta Ja JOCTHIA PaBHOBE-
cMe U TIPAKTHYECKH HAMa IPAHUIA Ha aMIUIMTYJATa Ha (QUIYKTYallMUTe Ha LEHUTe.
ToBa ce IBJAXU B YACTHOCT HA HEMPEK'BCHATOTO MPOCTPAHCTBO Ha CTPAaTErHHUTE, Kak-
TO W Ha 3aKOHa 3a ThPCEHETO W MpexJiaraHeTo. To3n Mofel, B KOWTO UrpaduTe ce
ChCTE3aBAT BbPXY €HO 06110 MazapHO MPOCTPAHCTBO, U3MOJ3BAHKYM pe3yATaTUTE OT
CBOATa coOcTBeHa ZelHocT, JocTa ce JobamKkaBa [0 NelCTBUTEIHOCTTA.

WkoHodu3nKaTa Ka3Ba CBOATA JyMa U 10 APYT OCHOBEH BBIPOC HA MaTeMaTHYeC-
koTo hHMHAHCHpAHE: OLEHKATA Ha pHCKa Ha onuuute. KakTo Beue crioMeHaxme, ChB-
peMeHHHTe GOPCOBH NOCPeAHMLM Ca LoBpe 3am03HaTH ¢ ypaBHeHHeTo Ha Brsk-Ionc
KaTO MeTO/] 38 OLieHKa Ha To3H pucK. [Ipu. TBbpe 06ILOTO NpeAnonokeHue, ye pasr-
pellelleHMeTo Ha HeHNTe € 0T 6payHoB, TOrapUTMHYHO-HOPMAJIEH THUII {TOBa pasmnpe-
JleJIeHHE eCcTECTBEHO JABa HUILIO)KHa BEPOATHOCT 3a peakute cpusone), bysax u Ilonc,
npuiarailki MeToIUTe Ha CTOXaCTHYECKOTO cMATaHe Ha MTo, noxasparT, ue leHaTa
Ha efHa akuMs KaTo Qynkuus nHa Bpemero C(t, S), kbaeTo S e HavajHaTa i LleHA B
MomeHTa t = 0, yIoBIeTBOPABA YpaBHEHHETO:

X, ZpdC [C— 539_] =0
I I R R '

B toBa ypaBHeHhe BEJIMUMHATA O € TaKa HapeueHaTa “JICTJIMBOCT” WJIH HENOCTOSHC-
TBO Ha a3apa, KOATO & BHCOKA, AKO Na3apbT ¢ “NPerpsT”, 1 HICKa, 4KO e CTIOKOEH, 4 7y,
€ JIMXBEHMAT NPOLEHT 32 napu B 6polt. Ha 6asaTta Ha ToBa ypaBHeHHe e paspaboTeH
LIMPOKO PasnpocTpaHeH codTyep 3a MpeackasBaHe Ha GbelIUTe HMBA HA LIEHHTE, 6e3
KOETO JIeHHOCTTa Ha BCAKA CBBPeMEHHA (DMHAHCOBA MHCTUTYLUS O1 G1jia HEBB3MOXKHA.

Pyckute puznum K. Mnunckuii u I, Kannuun ot Yausepcuteta B Canxt [erepbypr
pazsuBaT npe3 1997 r. kanubporbuHa Teopus Ha BanyTHus apburpax. Criopen wwero-
BUTOTO onpeaeeHue Ha MIMHCKUIE apOUTPaXbT € HauMH Ja €6 MOJTYYH OT HUIIO HEILOo
1 TaKa xeJlaHuAT Geartater 06aa. [-p Kupun Unnnckuil, tHec paboTein B YHUBEPCH-

TeTa B BPIpMI/IHl"aM yuacTBa B 3umuata lllkona no KonekTusHY sBienns b8 husukaTa

Ha KOHIEH3HpaHaTa MaTepus, opranusupana or UOGTT - BAH, [Tamnoposo, MapT'98,
KBACTO NPOBEJIe CEMHHAp BBLPXY cBosiTa Teopus. KanmnbGposbuHaTa Teopus npeisara
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cucTeEMA OT MaTeMaTHYECKH MTPABHIIA, YPe3 KOUTO (QU3ULUTE ONHCBAT eJIeMEHTaPHUTE
YaCTULM U NOJIeTaTa, Ype3 KOUTO Te BiaumoaeicTraT. [TonobHo Ha enexTpuuHus To-
Bap Ha MO3WTPOHA U EISKTPOHA Ce BBBEXAAT “NIOJIOKUTENIHI” K “OTpULATEHU” mapi:
KpeOUT U 1eOHT, KOUTO CU B3aUMOAeHCTBaT upes “apSuTpaxHo nojie”. Taka ce ouepra-
Ba eJlHa faJled OTHBaIla aHaJordsa MeXIy HaH-TodHaTa H0 AHec GH3UYECKA TEOPHS -
KBAHTOBAaTa €JIEKTPOJMHAMUKa U GopcoBus mazap. EfHa cTpaHHa TeopeTHHHA City-
yaiiHocT? Moxe 6u. Ho olle mo-cTpaHHa € Bb3MOKHOCTTA 32KOHHTE Ha dmapn(aTa Ia
CBABPXAT B cebe CU M ceMeHaTa Ha ofllaTa Teopust Ha hUHAHCUTE,

Hauctuna ypasHeHuero Ha bnak-Ilonc cnenpa u ot noaxona Ha Mnunckuii u Ka-
JIMHKH, HO CaMO KaToO YacTeH ciiyuail. B kBaHTOBaTA €JIEKTPOAMHAMUKA NPOCTPAHCT-
BOTO € [ThJIHO C BUPTYANHH YaCTHLIM, KOWTO CJIy4yaliHO Bb3HHKBAT W H34e3BaT B CBOT-
BETCTBME C KBAHTOBMS NPUHIUI Ha HeonpeaenaeHooTTa Ha XaiizenbGepr. B TeopusTa
Ha MuHcKkuil BUPTYyaJlHUTE YacTULM Ha apbUTPAXKHOTO MOJIe NpefCTaBJsABAT CIy-
vaifHu Bb3MOxHOCTH. Ho ¢bINO KaTO BUPTYaTHUTE YaCTHLUHM B KBAHTOBATA €JICKTPO-
JUHAMUKA, BUPTYATHUTE BB3MOXKHOCTH Ha apOUTpaxa ca U3KJIIOUUTENHO KPaTKOXKH-
Bywy. Mnuuckuit TBBpAY, 1e Tasu 0coOEHOCT MOXe Ia ce MHTEPNPETHpa KaTo IpH-
ChCTBUE Ha “cliekyNlaHTH” B MoJena. CriekyraHTuTe AeHcTBAT BEIHAra [1OM BBb3HUK-
HAT BB3MOXHOCTH, 6bP30 eIMMHHMPaliKY MIaHCcA Ha APYTH Aa M3BJIEKAT Nonsa. B oT-
CbCTBHME Ha cniekynanTu MnuHckull Bbanpoussexna ypaBHeHneTo Ha Bnsk-Mlone, na-
JIEHO MO-rope, HOKATO B TAXHO NMPUCHCTBME NOYUaBa eJUH PA3MIMPSH BAPMAHT Ha
ypaBHeHeTo, OT ToBa MOAMQUUKPAHO YPaBHEHHE BEUE CIIE/BA, Y€ THIHATA OLECHKA
HA pUcKa (XeIKUPAHETO MY) € HEBB3MOKHA.

To3u ToueH TEOpeTHYEeH U3BOJ €/Ba JIM € U3HEHAJA 32 OMMTHUTE 6OpPCOBY Urpady.
Cnensa na ce orbejiexy, Ye NpencKasaHUSITa HA JIOTAPUTMHUYHO-TIEPUOJUIHUA MO-
Aen Ha CopHeT CbIIO He FapaHTUpaT IbjieH yenex. B Hauaoto Ha 1995.1. Toit npor-

HO3UpAa CPHB Ha ATIOHCKUTE NbPKaBHH LieHHU kHuKa (JGB) npes mail cblilaTa roguHa.

Ha 6asata Ha Tasu npornosa Capital Futures Management uakynysa ofuuy Ha
croiinoct 1 000 000 §. CpussT 0baue He ce ciydBa M caMo JAeJIMKaTHOTO oOpaTHO
THPryBaHe Ha ONUMMTE OMara aa ce u3berHat 3arybuTe.

Bce onie gpnabokaTa pasnHka MexIy cBeToBeTe Ha QusukaTa ¥ Ha QUHAHCHTE ce
WIOCTPUpa MHOro nobpe ot Aymure Ha Emanyen JlepMaH, ppKOBOIMTEN Ha OTAeSA
3a KoJIH4ecTBEHM cTpaTerun Ha Goldman Sachs: “Bub duankara ce urpae cpemy bor,
KOITO psAKO MeHH MHeHHeTo ci. Ho BB duHaHCHTE ce urpae cpely BokuuTe cbs-
JIAHUS, YHUTO MHEHMS ca eMMepHH, B Hall-no0pus ciiydail - HecTaGHIHY, M €& OCHO-
BABAT HA HEMpPEKHCHATO MPOMeHsIa ce MHbOpMAaLUs”.

Hesasucumo obade oT Te3u cneltMUHU ¥ HETUITHUHY 3a KIacHYecKHTe husuuec-
KH CHCTEMH TPYLHOCTH, TOJIIMOTO NpeHAacoYBaHe Ha (U3MUeckH UHTeNeKT kbM Wall
Street, sanounaso cnex xato KonrpecsT Ha CALI npexpaty nipea 1993 r. punancupa-
HETO HA CyNepKbaiHbpa, HEChMHEHO LUe JOBELE JO HOBH MPAKTHUECKU PE3YJITATH,
a Mose 64 M [0 32CHYXKEHO INYHO 06oraTsiBaHe Ha HAKOU OT NPEJCTABHUTE/IUTE MY.

B
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MATEMATHYHOTO MHUCJIEHE
N IIPUPOJATA

Wrop Wadapesuy *

B’bnpocme, ‘KOMTO uckaM Ja obcbag, MoraT Aa ce opMyNupaT KaTo CleJHUTe
YeTUPH NPEATIOOKEHVA:

1/ JIHec 40oBEUECTBOTO NPEXUBABA BCEOOXBALAMLA EKOJIOTHUHA KPHU3a; BCHYKH
ca CJIYLIAmd 3a Hes W 32 BBh3MOXKHHUTE NocjeacTByus. V3uessane Ha MHOTO BHJOBE
XUBOTHH, YHUIIIOXKaBaHe Ha FOPH, C KOUTO QUILA IUIAHETATa, 3aTOIJIHE Ha aTMOocde-
paTa, KoeTo e npepbpHe ciael 30 win S0 roauHn JHec IOAO0POSHY 36MH B ITyCTHHH,
KAKTO U TOMEHe Ha apKTHUECKH JIeI0Be, TaKa e OKeaHbT MOXKE [ja 3aJ1e6 LieJIH IbpxKa-
BY, HATPYNBAHETO HA PAJMOAKTUBHU OCTATBLM, KOHTO ILie OCTaHAT PafMOaKTHBHH
olle XWISAH U NeCeTKH XWIAAH MOLHHU U T.H. - BCHYKO TOBA IIPEJCTABIABA peallHa
OMAcHOCT 32 TIPUPOAATA U YOBEKA B TOBA UMUC/IO. »

2/ Tasu Kpu3a He € CJIyuasH pelyJiTaT WM JIECHO NolpaBuMa rpemka. Hanpo-
THB, T4 € JIOTHYECKO CeJCTBHE OT Pa3BUTHETO Ha eJHa MHOTO crieuu(uIHa LIMBUIH-
3aLMs, PasNpOCTPaHeHa JHEC 10 LIOTO 3eMHO Kbibo. T ce Hapuuya TEXHHYEcKa
LMBUJIN3ALMS, Thil KATO CE OCHOBaBa HA MaKCHMAJIHO W3MOJI3BaHE Ha TEXHUKATA BbB
BCUYKY 0OIaCTH Ha YoBemKaTa AeHHOCT. TexHHkaTa ce cMATa BUHATH 32 NI0-HAJEX -
Ha W no-edrkacHa OT NPUPOAATA, HABCAKLAE KBAETO € BB3MOKHO TS 1 U3TIACKBa.
EnuH coUyoJIor OMKMca Ta3H UBUIIM3ALIMS KATO OMUT HA YOBeKa Aa YHHLLIOKY [TPUPO-
JaTa, 3aMeHSHKN 1 ¢ M3KYCTBEHA NIPUPOJA - TeXHHKaTa.

3/ NneonoruyeckaTa OCHOBA Ha TEXHHYECKATA LUUBUNU3ALMS e T.Hap. Hayuna
udeonozua uau Cyuenmussm. Ta ce 0cHOBaBa Ha BAPaTa B CHIIECTBYRAHETO Ha He-
rojsm 6poii TOYHO GOPMYNTHPAHU 3aKOHH Ha MPUPOJATA, HA YHUATO OCHOBA BCUIKO €
npejckasyeMo W MaHunyiaupyemo. KocMochT ce pasriiexja KaTo FHTAHTCKA MalllH-
Ha, KOATO MOXe Aa Ce YIpaBsABa, aKO & W3BECTHO KaK QYHKLMOHUpa. Tasu HayuHa
upeonorus (xakro orbesssa ome HaBpeMmeTo cu E. Max) uecTo urpae poJisita Ha pe-
JIHMUS [TPH TEXHUYECKATA LIMBHTN3ALMA.

4/ OcHoBHaTa JOIMa Ha Hay4HATa U COJIOTHS € BApATa B HEMHATA MAmeManmu-
sayusn. Ta TBBPAH, Ye BCHYKO (MM, B KpaeH ciiyyal, BCHYKO CHILECTBEHO) B IIPUPO-
JlaTa Moxe 1a 6bae H3MepPeHO, NPeBLPHATO B UHca (WM IPYrH MaTeMaTHUeCkH 06ek-
TH), U 110 TbTS HA U3BBPILBAHE HAJZ TAX HA PasiMYHM MaTeMaTHYECKH MaHMITY1alluK
MOJXe Jla Ce IpeJcKakaT H MOJUUHAT Ha BOJISITA HAa YOBSKA BCHYKH ABJIEHUSA B IPUPO-
Jata ¥ obuecTsoro. KaHT TBBpAelle, e Beska o6JlacT Ha 3HAHWUETO € JOTOJIKOBA
Hay4Ha, J0KOJKOTO ChbIbpka MaTemaTuka. IToankape 6e nucan, 1e OKOHYaTeNHATA
uieasHa pasa Ha pasBUTHE HA KOSTO U 1a € HayuHa KOHUEMIMS € HelfHaTa MaTeMaTH-
3aLHA. B u3BeCcTeH CMHCBHA MOXEM Ja KaKeM, Ye HHE XUBEeM B MAMemAMuyecka

' Urop PocTenasopny Wadapesny, unen na AH wa Pyckarta denepanms.
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yusUAUZAYUA — W MOXKe OU, yMUpaMe 3aeHO ¢ Hed.

JIHec HayyHaTa MACOJIOTHI HMa JUbJITa UCTOPUS. Oue Tanuiteit e Kasall, ue “KHUra-
Ta Ha HAyKaTa € HAMUCAaHA Ha €3MKA HA reoMeTpuaTa” (reoMeTpHUs TOraBa ce € Hapu-
yajla uanaTa MatemMaTtHka). [Ipubnusurendo no chioro speme (1605 r.) Kennep nu-
1Ie B MMcMo 1o npusTten: “ModTa el e na nokaxa, ye HebecHata MalunHa Tpa6sa fa
ce cpaBHABa He ¢ 60XECTBEH OPraHU3bM, & C 4aCOBHHUKOB MeXaHu3bM”. [ekapT cpas-
HSIBA XKMBOTHOTO ¢ MallIMHA, & CTO M'OJMHYU Mo-KkbcHO JlameTpu B kuurata “YoBekbT-
MallKHa” pas3spocTpaHaBa TO3H MPUHLIMI ¥ BBPXY YOBEKa.

O6aue efBa oT BpeMeTo Ha HiOoTOH MexaHMYHATA KOHLEMNLMS HA CBETA HAITBJIHO
nokopsBa ymoBeTe. HIOTOH 1 Herosute nocnefopaTeNd Hapuuat Tasu Teopua “Cuc-
Tema Ha CseTa” W TH BABLXHOBHBA HE CaMO HEroBHTE CHBPEMEHHULM, HO U MHOTO
creaBally nokonexus. Marnexaaie, ye Moxe Jia ¢& pa3BHe NIbJIHAa KApTHHA Ha IPH-
poJaTa Ha OCHOBAaTa HAa HEroJisiM Opoil 3aK0HH, OT KOUTO MOXeE Upes AeAyKLUHUA C [10-
MOILTA Ha AU epeHUHANIHH YpaBHEH A, pazfiaraHe Ha )YHKLUY B CTENSHHH PEJOBE 1
APYr'd MaTeMaTHUECKH MaHUIYyJalkMa 1A ce NoJYYy BCHUKO OCTaHAJO.

Ho mnosede oT BCHYKM pasouapoBaH OT Tasu KapTHHA e caM HioTon. Hecnyuaiino
OCHOBHOTO CH ChUMHEHHE ToM Hapuya “MaTemMaTHUeCKH Havalla Ha HaTypanHaTa Gu-
noco(us”. B xpasg Ha KHUraTa cH Toil NpoxJaMUpa MPUIOKHUMOCTTA Ha Te3H NPUHIIU-
MM ¥ KbM KUBUTE CHILECTBA, 3a Aa ObJe M Tazd YACT HA MPUpOJaTa BKJIIOYEHA B
HeroBaTa “Cucrtema Ha Cpeta”. Toit nume: “Cera cieasa na ce 100aBH 3a HIKAKLB
$uH edup, NPOHUKBALL Pe3 BCHYKH IUIbTHH TeNa 1 ChIBPXKAIL Ce B TAX, KOHTO 4pe3

cujia Bb30YXIa BCAKAKBY UYBCTBUTEHOCTY, 3aCTABAMKM KPaHHULUTE HA XKUBOTHUTE

Ia ce OBMXKAT o xenaHue. IMeHHO TOBa ce MpejaBa upes TpenTeHusTa Ha epupa
Tipes TBHHKHMTE BJIaKHA Ha HepBHTE OT BBHILUHWUTE OPraHM Ha HYBCTBUTENHOCTTA IO
MO3BKa U OT MO3BbKa KM MYCKYITHUTE. Ho ToBa He MoOXe aa 61:,116 U3JIOXKEHO HAaKPaTKoO,
2 OCBEH TOBAa HAMa M JOCTATHYHO 3aMacH OT OMTUTH, C KOWTO JA CE ITOKaXAT 3aKOHHUTE,
1o KOWUTO To3u eup AeiicTsa”. OverugHo HioToH UMa NpeaBUi MexaHHYeckaTa Te-
opus Ha-edupa ¥ faBa fa ce pasbepe, 4e caMO HEJJOCTUI'BT HA MACTO U HETbJIHOTaTa
HAa eKcriepMMeHTanHaTa 6a3a NpeyaT Aa ce pa3sBHe MeXaHHUHATA Teopus Ha QyHKUU-
OHMpaHe Ha TelaTa Ha XKMBOTHUTE HA OCHOBATA Ha e(upa.

Mo chwoTO BpeMe 0Baue 3anoyuBat Aa ce HyBaT U pasTpeBoxeHH rnacose. [locTa-
BSI c& BBIPOCHT: OCTABA JI B TA3H MEXAHUUHA CEEMOBHA cucmema MAcTo 3a Bora?
Moke gaxe Ja ce nomuTa - Bpobule 3a Henlo ®kuBo? BeelieHaTa M3arfiexaa KaTo TMraH-
TCKa MaluMHa, QYHKLHOHUPALia U3KJIFOYMTENIHO Ha OCHOBATA HA 3aKOHUTE Ha MeXa-
HukaTa. M mak Haii-pasTpeboxeH e 6un cam Hioton. Penuruosnure ybexaeHus Ha
HIOTOH B 40 AeH AHElleH oCTaBaT Maiko zarafbuHd. Ho 6e3 cbMHeHie ToH e Oun
ABIGOKO PeJIUrHo3eH Y0BeK. Be3copHo NMpOTHBOPEYHeTO MeXKIY HEroBaTa MexaHuy-
Ha CUCTEMa HA CBETA M PEJIMTHO3HUTE MY UyBCTB2 € G110 MHOTO GONe3HEHO 3a Hero.
ToBa e sicHO U3pa3eHo B HeroBaTa kopecrionfexuys. Ha 50 roaunisa sbp3pact HioTow
NpeXUBABA TEXKa HEPBHA KPU3a, laxe HAKOH H3C/1el0BATEIIU [OBOPAT 34 NCUXUUECKO
sabonssane. Tol e MoXeN na crM JeHoHous Hapen. [TameTTa My e o6bpxana. [ipe-
JKMBSBA OBAGOKa Aenpecyd. iMaMe oCHOBaHME 1a CMATaMe, 4e B TO3Y CJIyMail CTaBa
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JyMa 3a KpM3a Ha cBeToliela. :

Kakto i ga e, B no-xbeHuTe My6ukauuu Ha HIoToH cpeliame MHOIO HOBU UHTe-
pecHH uaed. Hanpumep BbB BTOPOTO U3faHWe Ha “Hadana”-Ta ce nosssBa 3HAMEHH-
ToTo “O6HI0 NoydeHWe”, B K0eTO cpelame ciiegHoTo MakaszBade: “IllecTTe rnaBHu
nnaHeTH obukansaT okojio CAbHLUETO NPUBITHU3UTESHO TTO KPBrOBH OPOUTH, KOHLIEHT-
puuHO Ha CABHLETO, B e1HA M Cbla NOCOKa ¥ NPUOJIHU3UTENHO B €JHA ¥ CbILA MJIOC-
xocT. eceT jiyHu ce BbPTAT okono 3emara, FOmurep n CaTypH 110 KOHUEGHTPUYHK
OKPBXKHOCTH, B €JHAKBU MOCOKK U B IJIOCKOCTTa HA OPOUTHTE HA CAaMUTE ILIaHETH.
He e Bb3MOXHO A2 CY NMpeACTABUM, U€ BCHUKM Te3M INPABMJIHM IBIKEHMS UMaT 3a
HAYaJi0 MeXaHMYHa TPUYMHA, 32 10TO KOMETUTE Ce MOSBSABAT BBB BCHUKH 00JIaCTH Ha
HebeTo no Hal-ekcUeHTpHuHH OpOUTH. B pe3ysnTaT Ha TakMBa ABWKEHHS KOMETHUTE
NIpeMUHABAT Mpe3 NNaHeTapHUTe opOGUTH MHOrO 6bp30 M JIeCHO, AOKATO B CBOMUTE
adenuu Te ce ABMKAT GABHO M OCTaBAT N'LJTO BpEMe, KaTO OTCTOAT MHOrO Aajiey
elHa OT Jpyra W ce NpHUTerigitky B3auMHO MHoro cnabo. TakoBa M3fAIHHO ChEJHHE-
Hue Ha CnbHIE, IaHETH U KOMeTH He O MOIJ10 Jla ce OCBhILLEeCTBH OCBEH 10 HaMepe-
HUE U BB BJIACTTa Ha MOFBIIC U NMpeMbAPo pasymMHo cbluecTBo”. Tyx HioToH sBHO
MMa MpeBUA MHOT'O CTIELUASTHOTO B3aUMHO PAasIiofIokKeHUe Ha [JIaHETUTE, KOeTO 00e3-
TeyaBa yCTOWYUBOCTTA Ha CJ'bHUeBATa cUCTEMaA, Taka ue elHH IJIaHeTH Ja He naj-
HaT Bbpxy CI'bHIETO, 2 APYTH - Ja Ce OTAANeuaT B IPOCTPAHCTBOTO.

B “Onruxa” Hroton dopmyndpa “Bernpock” uin “cbMBeHus” (Queries), Hampumep
“Bbrpoc 23” (3a MexaHuuHUA NpuHiMn): “Ha 0CHOBATa caMO Ha TO3M IPUHIIUIT B CBETA
He 6u mormo Ja uMa aBikeHue, Hskakss Opyr npuHumun 6u 6un HeobxomuM, 3a ja
TIpUBELE TejiaTa B ABWXKEHHE, a 6JBa TOT'ABA, KOTATO T€ C6 JBUKAT, CTABA HEODXOIHM
TIPHMHLMII 32 3a1a3BaHe HA TAXHOTO JBiDkeHHe”. B HenyOnuxyBanus “Brnpoc”, mogror-
BEH 3a 6HO OT M3ZaHMATa Ha “OnTuka”-Ta, deTeM: “AKO BUE MUCJIUTE, Y& TA3MW XXUBaA
CHJIa € OCTAaTBYHA 3a 3a1a3BaHe Ha JBKEHUETO, MOJIf 1a TIOCOUUTE eKCIISPHMEHTUTS,
OT KoMTO Bue npasuTte To3u M3BOJ. 3HAeTE JIM (KATO CJEACTBHE HA EKCIIEPHMMEHT), 4
OMEeHeTO Ha ChpLETO He TIPUAaBa AOITBJIHUTEIHO ABHXeHHEe Ha KpbBTa? W T.H. Axo
OTroBOpa BUe € “Na”, ¢boOLIEeTe HH 33 TE3M eKCIIEPUMEHTH; ako e “He”, Torapa BaIlIMTe
PasChKAECHUS ca HeHaJex HU. PascbieHus, HSOCHOBaHU HA eKCIePHMEHTH, ca, OGHK-
HOBEHO, MHOT'0 H3MaMHK”. O4eBUIHO LIEJHAT AyX U BCSKO OT Te3H TBbPAEHUS IPOTHBO-
peuM Ha TOBA, KOETO MOXe Ja ce npoudere B “Hauana”-Tta: Tyk ce U3passgBa chMHeHHUE
BbB Bb3MOXHOCTTA 33 00siCHeHME Ha AEMHOCTTA HA XHUBHS OPraHU3BLM C IIOMOILITA Ha
“MeXaHHYHUS NPUHLUIT”. TO3H NPUHLMI ce NpHeMa 3a IPUIOKHM CaAMO 32 HEXUBATA
TIpUPOAa - U NIPH TOBA CbC 3HAYUTENHN orpaHrucHUs. CpelamMe ce ¢ JOCTa OPUTHHAI-
HHY Bb3mlend Ha HioToH. B HenyOmMKyBaH OTKBC NOJ 3arjlaBue “3a HECBBLP3AHUTE C
namMeTTa 3aKOHH Ha npupojaTa” Toi muiue: “3eMsTa HAIIOMHS rpaMaHO XUBOTHO HJIH,
TI0-CKOPO, HEOYIIEBEHO PACTEHHE, BIMLIBALLO e(QUp, TOAKPENIHAKH ce eXeJHEBHO, U
U3JUILIBaHUKK IO ¢ MOLIEH TNackK, M aHAJIOPMYHO Ha APYruTe XUBM ChIUECTBA, TPAOBa
Ja ¥Ma CBOE BpeMe Ha Hauajo, MJIaJocT, cTapocT U ruben”.

HiotoH e 6un B rosisiMa cTeneHd MHOIOIUIAHOB MUC/MTel. HeroBUTE HayuHy UIeH 1
PEJIMTHO3HM YOeXIeHHs, IBHO, HE Ca Ce ChIJIACYBajM: BB BCEKH CITy4ail B e€JHO U
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ChIll0 MPOU3BEJEHUE MOTAT Aa C& HAMEPAT B3aMMHO NPOTUBOPEYAILH CH [IeLHH TOY-
ku. Ho He3aBUCHMO OT BBTperiHus KoHuukT “Mexannunara Cuctema Ha Csera”
0Ka3Ba I'PAHAHO3HO BJIUSIHUE BbPXY YMOBETE Ha ¢cBoeTo BpeMe. HamrbiiHo cnpaBeiu-
Bo Ban nep Bapaen cunra HioToH, a He HSIKO# Kpajt WJIM MOJIMTHYECKU [eell, 3a “Haii-
3HAYyHUTeNHaTa HeTopHuecka (Qurypa Ha XVII sek”. He xoif na e, a Bonrep nonara
Ha4ajo0To Ha KyaTa kbM HioToH BbB OpaHus, H3MOJI3BAMKY aBTOPHTETa My 32 Gopba
cpewty LItpkBaTta. O6ave kyIMHHALMATA HA HAYyuYHATa HAeoJorus U Kyl1TbT Ha Hio-
TOH € CBbp3aH ¢ 1konaTa Ha CeH-Cumon. [1pes nepBaTta ueTBbpT Ha XIX Bex Cen-
CHMOH cb3/1aBa COUMAJIMCTUYECKATA CHCTEMA, OKa3ajla BIOCJIEACTBHE rOJIiMa BIIU-
siHue BbPXY Mapkc 1 Exrenc. ChapaTtenar Ha ¢punocoduaTa Ha nosutususMa OriocT
KoHT e 6un nocjienoBaten u efHOBpeMeHHo ¢ Toa cekpeTap Ha CeH-Cumon. Heme-
kusT noet X. XalHe e O CTPAaCTEH CEH-CHMOHHMCT.

OcHoBa Ha ceH-CHUMOHM3Ma e Ousla HayuHaTa uaeonorus. ETo Haxon uska3BaHUA
Ha BOJAEIIU [eATEeNIH HA CeH-CHMOHHM3Ma. “3aKOHMTE, YIIPABASBALIM YoBelKaTa o6~
HOCT, Ca TOJIKOBA TOYHM, KOJIKOTO M OHE3H, KOMTO YIPaBJ/ABAT IaflaHeTo Ha KaMbka™.
“M3KycTBOTO M HaykaTa TpsAOBa Aa 6bAAT Ch3JABaHH ¢ MaTEMAaTHYECKa TOYHOCT, KaK-
TO C€ y4M [PEeCcMATAHEeTO Ha KOHCTPYKLHATa Ha MocToBe B Yuunumerto”. (Mma ce
npensu Exon Hopman Cynepwop B Hapux ) Cen-CHMOH ripejjiara ga ce yupeIn
nokjoxeHre Ha HioToH B cneluannyu xpaMose. Criopell Hero obiiecTsoTo TpsGBa Ja
ce ynpasnsasa oT “Benuk HioTonos CbBeT”, cheTaBeH OT Hall-1o6puTe MaTeMaTHLH,
Gu3nLM, XAMULM 4 PU3HOJI03H B CBETA. 3a Npelcenates Tpsabea ga 6bae u3bpan ma-
TeMaTHK. Beuukd npoBuHuuu Tpsabsa ga ce ynpasnsBaTt oT “Mansk Hiotonos Cob-

BeT”. MHTepecHo e, ue cpey Oiuskute nocsenosatenu Ha CeH-Cumon ca Gunu He

caMo PEBOJIIOLHOHEPU U COLMAJIMCTH, HO M HAKOM OT Hail-npeycnssaiuTe QUHAH-
CHCTH, BIOCJIEJCTBYE OCHOBANH KPYNHM QpeHcky OaHKH ¥ MpexXaTa Ha Xele30MmbT-
HATA cucTeMa. Taka 4ye, CeH-CUMOHM3MBLT € NOBJIMAJ HA PA3BHTHETO KaKTO Ha COLU-~
AJIMCTHYECKMTE YUEHHS, TaKa M HA ChBPEMEHHMS KalTUTaJIH3bM.

Tasu cMec Ha CLMEHTH3MA ¢ TEXHHLU3Ma Oflpelie)is U IyXa Ha ChBpEeMeHHATa He-
ojjorus Ha TexHuueckaTa LUBUIM3aLus. Benuxuar 6uosor Ha XX sex Konpan Jlo-
peHl e mucas: “KaTeropuara Ha Mopalia € NPHJIOKMMA KbM HAKOM JelcTBusL, caMo
aKo Ts € HacOUYeHa KbM Helllo %kHuBO. CbBPeMEHHAST 40BEK UMa paboTa [1aBHO ¢ U3-
KyCTBeHH 06eKkTH. B pesynTaT Toll ce e oTyum/1 1a OLleHsABa CBOUTE AeHCTBUA OT IS/l
Ha TOYKA HAa MOpaja M CBJU 32 TAX Camo OT IVIeJHA Touka Ha e(EeKTHBHOCTTA HM.
3aToBa, Cpelaiky ce ¢ Hello KHUBO, Tol 66p30 ro yHUIoKkapa”, CLBpEMEHHUST CO-
umosior C. Pamo npeanara: “Cera Hue cMe JUI'bKHYU Ja MJIaHHPaMe CbBMECTHOTO Chb-
L[eCTBYBAaHE ¢ MAIUMHUTE, Ja CTAHEM TEXHM NapTHHOPH. 3a CBOETO ONTHMAJIHO (yH-
KLMOHHPAHe MAILIMHUTE Ce HYXIAAT OT HAKaKbB TN “obimiecTso”. Hue cbio MMaMe
cBOMTE NpeanourTaHus. Ho ce HyxaeM OT ToBa, KOETO MOXE Ja HM JlaJie MallIMHATa,
¥ 3aToBa TpsGBa ga npaBum komnpomuck. Hie TpsGpa Taka 1a H3MEHHM 3aKOHHTE
Ha oB1LecTBOTO, Y€ Ja CTaHeM CbBMecTUMM”. Criopel MPUHUUIIUTE Ha UACOJIOTUATa
Ha TeXHWYIECKATA LIMBWIM3ALMS BCUUKM JKUIHEHW ABJIEHUS, KOUTO He QYHKLHOHMPAT
o “ONTMMAJIHHTE MpaBhJia Ha MAaLIMHKTE”, T.6. HE MOTAT Aa ObJaT MEXaHU3MPaHH,
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TpabBa 4a ce CMATAT 32 HEHALEWAHH H HecbilecTBeHU. Helllo NoBeye - Te NOCTENeH-
HO ce U3MecTBaT i nputecHsBat. Jionsur Gon bepranandu nuwe: “Tosa, Mosxe 61 ¢
H3KTIo9eHe Ha aToMHaTa Somba, ripefcTaBiisiBa Ha-BETUKOTO OTKPHUTHE Ha HaluKd
BeK: BBL3MOXHOCTTA Jla Cé pefylHpa YOoBeKBT KbM aBTOMAaTa, KyNnyBall BCHYKO - OT
ab0HaTA MacTa A0 Mpe3nJeHTa, ATOMHATA BoliHa M caMoyHHIoxeHneTo”. [TocTaHos-
KaTa, pasraexfalla BosKa HOBeIUKa AeHHOCT KaTo UUCTO TeXHHYecka, HH N03BOJIsIBA
A paspylliaBaMe I'opH, Ia nory0BaMe KMTOBE, Ja TUIaHMPaMe U IIPOBEXIAaMe COLM-
ANIMCTUUECKH eKCIIEPUMEHTH B MaIabuTe Ha LieJd cTpaHH. ChbBPEMEHHHUAT COLUONIOr
Max Jleiim kaspa: “Cien Xupoluma CTaHa SCHO, He HAyKaTa € JIOSJIHA He OTHOCHO
yoBeka, a KbM MCTMHATA - HeitHaTa coBCTBEeHA MCTHHA, M Ye 3aKOHUTE Ha HayKaTa He
ca 3aKOHWUTe Ha GnaraTa, a 3aKOHUTE Ha Bb3MOXHOCTUTE. Ue 3a HaykaTa TOBa, KOSTO
€ BB3MOXHO, TpsabBa Ja ce Hampasu”.

OcHoBHaTa JorMa Ha HayuyHaTa W[ eoJIorys € BApPATa B TOBA, Y€ BCUUKO € U3MEPH-
MO M M3Da3HMO C YKCJIa H NPEeBOAMMO Ha e3MKa Ha MaTeMaTHKaTa. Tasy Bspa e uspa-
3eHa-0HlE B MpK3uBa Ha [anuiell: “1a ce u3Mepu BCUUKO, KOSTO € M3MEPUMO, U Jja ce
HamnpaBu H3MEPHMO HeHaMepHMoTO A0 MomeHTa”. OcoleHo HHTEpecHa € BTOpaTa
YacT Ha TasW Nporpama: Kak Ia MOCThIUM ¢ Ji000BTa, ChCTPALAHUETO, MBXECTBOTO
Hid HexHocTTa? OUeBMIHO 32 BCUYKHM Te3W CTPAaHH HA XKUBOTA HAMa MACTO B MaTe-
MATH3MpaHATa KOHLEMIMS 33 CBETA. _

B Hay4yHATa MAECOJIOTUS MATEMATU3ALMATA Urpae ChbIaTa PoJid, KOATO HMa CTAH-
JapTusauMaTa B TexHukaTa. Hali-mpocTusT mbT 3a npuilaraHe Ha MaTeMaTHKaTa e
npebpossaneTo. Ho Ha npebposiBaHe moasiexat caMo eqHOpoJHUTe Npeimetr. Heka
HU ca JaJeHH, la KaxeM, 16bjika, LBETe, Kyue, KbIlla, BOHHUK, HeBoiika u JiyHa. Hue
MOX€eM Ja I'M nipebporM U Ja kaxeM, ue ca 7 - Ho 7 kakBo? EXHHCTBEHUST OTTrOBOD e:
7 npenmera. Obade pasnukaTa MexAy Kyde U JIyHa, MeXAy A0BJIKa U BOHHMK H3Yes-
BAT: Te BCHYKH Ca 3ary6WIIM CBOATA MHAMBUIYATHOCT, MPEBPBILAAKM Cé B JIHILIEHH OT
npusHauu “npeameTtu”. [lpebposBaneTo yousa uHAMBMOYaHOCTTa. TOBa € Hal-npu-
MHUTHUBHMAT [PUMEp, HO BbB BCHYKH JPYTH CIyYau TO3M NMPUHUMI e HajiLe.

Hpyra ocofeHOCT Ha MaTeMaTHKATA, MHOTO ChLIECTBEHA 32 HAyYHATa UAEO0JOTHS,
e HeliHaTa cocoBHOCT Aa TpaHc(OpMHUpa PEILaBaHETO Ha AbJI6OKH Mpo6iemMu B CTaH-
JAapTH3UPaHH Jiornueckd cxeMu. HanpuMep HaMUpaHeTo Ha KBaJApaTypaTa Ha rmapa-
GoJyia Wi crmMpaja B AHTHYHOCTTA € GuMia 3a/java, U3UCKBALUA YCUJIMATA HA TAKLB
TeHuaJieH MaTeMaTHK KaTo ApXMMe]l M Ce € OCHOBaBajla Ha KpPacHBO MaTeMaTH4HO
TBXIAECTBO; JHEC BCEKH YUEHHK OT FOPHUTE KJaCOBE MOXE JIECHO Upe3 CTAHIAPTHH
NpUAOMH a s U3YUCIIM NIPY Bogko n. OLie Mo-1ecHO pesyaTaThT MOXKE Ja CE MOJyUH
¢ KOMITIOTBP. Bb3HMKBA BlIEUATNEHHETO, Ye LATATA MATEMATHKA MOXe fa 6bJe CBe-
AeHa 1o paboTaTa Ha HAKAK'BB 'PAHMO3EH KOMITIOTHD.

Ho noseuero MatemaTiLu 6e3 chbMHEHME LiE Ce CBIIACAT ¢ TOBA, Ye TAXHATA
paboTa ce oTNMYaBa MPUHUMITHO OT paboTaTa Ha KoMMOTbpa. To3u BBIPOC € G
NpeiMeT Ha HHTepecHa Juckychs Mexay [Toankape u XunbepT B Ha4aa0TO HA HALIHA
Bek. Torasa npoGsemMbT e 6111 MocTaBeH HHAYe: (GopMaJIM3UpyeMa JIU € MaTeMaTHKa-
Ta? OrrosopnbT Ha XunbepT e Gut: “na”, ¥ 110 TO3W LT TOM ce e HAASBaN a MONydH
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J0KA3aTENCTBO 32 HENPOTUBOPEYMBOCTTa Ha apuTMeTHKaTa, [Toankape He e GHI CBI-
naceH ¢ Hero. ITo-kbcHO TeopemaTta 3a HembJIHOTA Ha 'bofien pellasa BbLRpOCA B
nonsa Ha [ToaHkape.

IToaHkape BUHArK e noauepTaBall pojiaTa HA HHTYULMATA B MATEMATHUHUTE pa3-
cbxaeHus. Toil ka3pa, ye MATEMaTHYHOTO PA3CHKACHHE UMa “TIPOU3XOJ Ha TBOpUEC-
Ka cuj1a” 1 C TOBa Ceé Pa3jiMuaBa OT BepuraTa Ha cujiorusMuTe. CreLiManHo Toi oThe-
Jis MaTeMaTHYHAaTa HHAYKIUS, KOSTO, [0 HEroBUTE AYMU “chIbpia GezkpacH Opoi
CHJTOTM3MH, KaTO ue JIM NpecHnany B efHa Gopmyna”. Korato kaszsa, ye MaTeMaTu-
KBT Ce paiiMuaBa OT LUAaXMaTHCTa, 4e ToH He MoXe Oa Ohbhe 3aMeHeH OT HHKaKBO
MEXaHUYHO YCTPOHCTBO, TOraBa HU C& CTPyBa, Y€ He MY € JOCTUraJl caMo Heobxonu-
MUAT TePMHEH, 32 Aa GOPMYNHpPa MUCHITA CU MO-KPATKO: "MaTEMaTHKBT HE MOXe Ja
ObJe 3aMEHEH OT KOMITIOTBP™.

OcobeHo ca WHTepecHW cxpalllauyara Ha [loaHkape 3a poNATa Ha €CTETUYECKOTO
YYBCTBO B MaTeMaTHUecKoTO TBOpuecTBO. Toif ka3pa, Uue OTKPUTHETO B MaTeMaTHKaTA
HOCH YCELAHETO 33 HacJIaXIeHUE, TO € NPUBJIEKaTETHO TOYHO [TopaAH CbABPHKALIOTO
Ce B HEro eCTETHUECKO ycemane. Ako MaTeMaTHKaTa Gellie camo c6op OT CHIIOTU3MM,
Ta weme Aa 6boe J0CTHIHA 32 BCUYKY - JOCTAaThYHO € Ja UMall caMo Jobpa maMer.
Ho u3BecTHO €, 4e Ha MOBEYETO Xopa MaTeMaTHKaTa ce OTAaBa TpyaHo. [loaHkape BHXK-
Ja MIPUUMHA B TOBA, Ye CUJIOTH3MUTE CE HAaC/arsaT B MaTEMATHKAaTa KaTo “CTPYKTYpH”,
TIPUTEKABALLY KpacoTa. 3a Ja ce pasbupa MaTeMaTHkaTa, TpsAOBa [a ce “BUIKM” Tazu
KpacoTa, a TOBa M3HCKBA ECTETHYECKH CNOCOOHOCTH, KAKBMTO HEe BCEKH NPUTEXABA.

INoaHkape npeayara MHOTO MHTEPECHA CXeMa 34 MaTeMAaTHYeCKOTO TBOPYECTBO.
Tou ro CBbp3Ba C JeJICHETO Ha YOBCUIKaTa INCHXHKA Ha cb3HaTe/IHa H 6630'{:31—1&1‘6.}1!{3.
IMTpoLechT 3aM0uBa cbe Ch3HATEJHU YCUIUS, HACOUSHHU KBbM pellaBaHe Ha npobiema.
Tesn yCUNHUA NOBUILABAT aKTHBHOCTTA Ha Be3Chb3HATENIHATA YAcT Ha NeuxyMkaTa. Tam
ce MoABABAT MHOXKECTBO HOBH KOMOMHALMHM Ha MaTeMAaTHUECKHTe 0OEKTH - KATO Bb3-
MOXHH (pparmMeHTH 3a perieHys. Te Bb3HUKBAT B OTPOMHU KOJIMYECTBA 1 C KOJIOCAJIHA
ckopocT. Cera HHe MOXeM Aa CPABHUM TOBA ¢ paboTaTa Ha rpaHAHO3eH KOMITIOTEP.

- Ho npeo6naaBaata yacT OT Te3M KOMOMHAIMM ca 6e3rI0JIe3HM 32 pelllaBaHeTo Ha

npobnema. Te, ¢ MHOTO M3KJIIOUEHHUS, HE JOCTUTAT O Ch3HaHUeTo. Tam ce MosBABAT
KaTO FOTOBU MAEM 32 pellleHHe, IPH TOBA CHIPOBOLEHH C MHOTO CHITHO CYOEKTHBHO
4yBCTBO 33 YBEpEHOCT B NPABHUJIHOCTTA Ha HJEsITa. 32 M0-HATAThK OCTaBa CaMoO TeX-
HUUecKaTa paboTa Mo OChIIECTBABAHE HAa HAMEPEHOTO peleH)e.

Taszu cxema o4yeBHIHO HAIIOMHA KapTHHaTa Ha €BOJIFOLUATA, OCHOBaBalLla ce Ha My~
TAUHNUTE U €CTECTBCHHUA I'lO,[l,60p, 1 BECPOATHO € Bb3HMKHaJa 1101 HEeroBo BJIMAHHE. 3ua-
YWTEJTHO NO-KbCHO, IBHO Gea Aa no3naBa uaeute Ha [loankape, Konpan Jloperu uskas-
BAa aHajorMuHa Muchil. Toli pasriexk/ia )KHUBOTa KaTo “npouec Ha 06yueHue”, KaTo “no3-
HaBaTesieH nponec”. IloguepTapa ofluKTe 3a ABETE SBICHUS - MUCJIEHE W eBOMIOLHA -
YepTH: TBOquCKO 03apeHHe”, “TBOPUECKH aKT", KOraTo ClIe] ABJATU ThPCEHHs “HOUTH
MHTHOBEHO” Bb3HHKBA HOBATA Med WIH HOBUAT BHJ,. HO € Bb3MOXHO Ta3M aHaIorud Aa
ce 06BpHE H Ja ce MOMVIEHE Ha SBONEOLMSTA KATO HA PE3YJITAT HA ACHHOCTTA Ha HAKa-
BB FHraHTCKM HHTEJIEKT WIH Tya Ha [lpupoaaTa. Koruenuusata “anima mundi” (cBe-

Cbemsm Ha pusukama - 4/98 279




TOBHA AYIIA) € Bb3HUKBAJIA B PasiuyHK (Pusiococku 1 MUCTHYHM ydeHus: npu Ina-
ToH, B XpucTusHcrpoto. Kato miaj, yereiiku paborure Ha IloaHkape, a3 cH nomuc-
JIRX, Ue Y €BOJIIOUMATA MOXe Jla ce pasriexia KaTo MUCJIOBEH NPOLEC ¥ Ta3K MMCBII MU
HU3TJIEHAAIE MHOT'O MNPUBJIEKATEIIHA. Emaa NO-KbCHO HayuyHX, ye olue npeau ):[aanH
SHAMEHHUTHAT €CTECTBOMINKUTATEN JI. Aracuce pasrniexagalt EBOJTIOLHATA KaTO “MucIe-
He Ha Bora”. Ho axo ce npoA®miky Ta3su aHAJIOrK, MHOTO 1O-KPAacHBAa I11g C& OKaxe
riefHaTa Touka Ha [ToaHkape - ecTeTHUECKHS KPUTEPHIL, B CpaBHEHME ¢ BB3NpHeTaTa
cera KoHLenUus 3a “6opbaTa 3a ¢bllleCTBYBaHe”, KaTO pelapall (GaKkToOp 3a eBOJTIOLH-
ata. Torapa. cTaBa SCHO 3all0 MPHPOLATA MOPAXAa HE camMoO MPEKPACHH PACTEHUS U
JKHUBOTHH, HO M PEILISHUETO Ha npobjiema 3a aJanTaluaTa Ha BUJOBETE, KOUTO 10 Kpa-
COTA He OTCTBIBAT HA HAH-CBHBBPILEHATE HAYUHH TEOPUH.

" Ho 3a MaTeMaTUIUTE-NPOPECHOHATIUCTH eJ1BA JIM ca HeOGXOAUMH HAKAKBH HOBU
APTYMEHTH B 110J13a Ha BAXXHOCTTA HA ECTETHUECKUSA £JIeMEHT B MATEMATHKATA: B TeX-
HUTE pa3roBOPH MO BCSAKO BpeMe MOXe Ja CE 4ye Ja Ce FOBOPH 33 “H3AIHO AOKa3a-
TeNcTBO”, “npeKpacHa cTaTui”. Bcekn MaTeMaTHK 3Hae, ue B HerosaTa paoTa ecTe-
THYECKOTO YYBCTBO [JaBa HE CAMO YIOBJISTBOPEHHE, ToMara M o0JiekidaBa HEOOXOH-
MUTE YCWJIHS, HO K NIpeacTaBisBa paboTHO CPEeJCTBO, He [I0-MaJIOBa)XKHO OT JIoruyec-
KUTe paschieHus. Toil He mie cieiBa HAKaKBa oNpe/e/ieHa JIMHUA HA MUCHITA, ThH
KaTo TA 1ie ro JOBele 10 HECUMEeTPUYHH, HEKPACHBM (JOPMYJIH, 4 L€ BAPBA B HAKAKBA
XUIOTEe34, He ILie TIOKalK CHITH 32 HellHOTo loKa3BaHe, caMo 3all{0TO. T4 & [10-KpacHBa.

Ot razu rIefHa ToUKa MaTeMaTHKaTA MI'pae NPOTUBOMIOJIONHA, AHTH-TeXHUYECKa JIk~

Hus. Hue BiokIaMe KaK Mo Bb3jeHCTBHETO HA TEXHUYECKATa LMBIIIU3ALUSA KPACOTa-
Ta BCe NIOBEUE M3YE3Ba OT HAILYS KUBOT: OT )KUBOMMCTA U MY3HKATA, OT ApXUTEKTYpa-
Ta HA FpafoBeTe M OOKpBIXKABAN[ATA HM MpUpoxa. MaTeMaTHKaTa 3aeJHO ¢ MATEMa~
TUYeckaTa (PH3UKA OCTABAT MOUTH £JHHCTBEHUTE OCTPOBH, KBAETO TOBA 3aTaJbYHO
ABJICHKE Ce 34Ma3Ba ¢ MbJHA CHIA. '
Heye Xpucroc e samuran: “Kakpo e HCTHHA?”. SIBIIEHMETO KPACOTA € HE TO-MaJIKO
3araabuHo. OUeBUAHO €, 4e T4 € efiHa OT (yHAaMeHTaIHUTe (POPMIt Ha BIauMoOeiic-

TBUE C BbHIITHUSA CBAT, TaKa CHUICCTBCHA 3a FOJIAMA HaCT OTF XXHBUTE ¢hIUECTRA, KaKTO -

(eROMEHBT Ha UCTHHATA U MOPaJia 3a YOBEKa.

Exnnn Mot mpuaTest, reoJior, H3kasa cjleJHATa MHCHLIL: MHOrO BUAOBE ca 3arUBaJIH
NOpagH XUIepTpoUPaHOTO Pa3BUTHE Ha HAKOW IPUBHALIM, TbPBOHAYATIHO MHOFO HO-
JIE3HNM 324 TAXHOTO OXMBSIBAHE - HANpPHUMEpP IpaMajHaTa OPOHA Ha TMIAHTCKUTE Tpe-
TUYHM rywepu. 3a- Homo sapiens TakaBa poJist USUIpaBa HEFOBUAT UHTENEKT: C0c06-
HOCTTA KbM XJIaAHOKPBBHO PALMOHAJIHO MHUCJIEHE, HE OFPAHMYEHO OT MOpPaJl U MU0~
Chpaue. Ma’FSMﬂTMK&Ia, Bes CbMHEHHE, € HAKAK CBBbp3aHa C TaK'bB AJIFOPMTMHAMEH,
MalliHonono6eH HauuH Ha mucnede. OT gpyra cTpaHa TS e nbaboko CBBp3aHa ©
€CTETUYECKOTO YYBCTBO, KOETO i CJIY’KH KaTO NPOTHBOOTPOBA 3a TasM TeHAeHUMs. Y
MaTeMaTHKa uMa cBoboaTa Aa H36Mpa - B KAKBA 10COKA HA PA3BUTHETO HA YOBEYEC-
TBOTO JIa Y4acTBA.

Mpeson ot pycku: H. Axa6aésaH
("Bonpockl CTOPKU ECTECTBOSHAHUA W TEXHUKU" Net, 1996 ) m
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101 FOJHHH CIEJ OTKPHBAHETO HA EJTEKTPOHA:
HUKOU HE E OTKPUBAJI EJJEKTPOHA

bexoa fbonour *

O'r BCEKM yuunuieH yueOHHK no (Qu3uka ysHaBaMe, 4e eNeKTPOH'BT, HAPell ¢ Npo
TOHUTE U HEYTPOHUTE, € eJIHA OT ChCTABHUTE HACTULIM HA aTOMa. OT BpEMETO MEX Ly
JBETE CBETOBHM BOHHM Ha (QHM3MLMTE H HCTOPHUMTE HA Haykute Gerie ACHO, Y€ Tasu
OBLPBA eJISMEHTAPHA 4acTHIA e Ouna oTkputa npes 1897 r. ot [lxoyzet Jxon ToMCBH,
Torasa pupextop Ha Kasenanukara nabopatopus B Kem6pumk. Tazu pabora, Harpa-
nena ¢ Hobenopara npemus no ¢usuka 3a 1906 r., purypupa oTrorasa B NaHTeOHa HA
BEJIMKHTE OTKPHTHA HA QusuKaTa, HAapen ¢ Te3w Ha Xepu, Bexepen unu Pentres.

Cnen 1960 r. Topa kiacu4ecko onucanne Herre 0CHOBHO pesusupanc. Hoeu nmokone-
HHUA HCTOPHUY, HAKOM BIBXHOBEHH ot Tpynosere Ha T. KyH BBpXy HayuHHTE rfapadurMH,
JPYTH MO-0TCKOPO OT CONHOJIOrMATA HA HAYKHTE, NPENNIOKIXa APYra KApTHHA HA NOABA-
BAHETO HA efiekTpoHa. KonoksuyMm, koiiTo ce cbeTos HeoTnaBHa B Jlonnoy, 3a 1a otbeste-
KM CTONETHETO Ha chOUTHETO, IO3BONABA Ja ce OLeHH To3M 00paT. eponunoTo omuca-
HUE HA DA3KPHBAHETO HA eAHA CKPHTA CTPAHA HA NPHPOJATA OT OTKPUBATENICKATA MOILI]
H CAMOTEH BILXHOBEH reHuli Oellle 3aMECTEHO ¢ ABJr0o 00CHKJAHO KONEKTHBHO KOHCT-
pyupaHe Ha HOB O0BeKT. ,

Onurute Ha ToMCHH 6fXa NPEACTABEHY KATO, PEILIEHUE HA €AHH OT rOJIEMHTE HAyUHH
CIIOpOBE HA enoxara. HaucTuna p Kpad xia 19 Bex ce NPOTHUBOMNOCTABAT OBE KOBLIEIIUH 34
KATOJHHTE JIbYH. 32 4acT OT (usuyure, ocobeHo 38 OpUTaHCKATE, IBYATE NPEICTABIA-
BAT TPASKTOPHH HA ABMXKEINH ce wactuuy. Jpyru ¢usuum, HanpoTUR, ry ONMCBAT KATO
BBJTHH, PA3NPOCTPARSABALLM CC IIPE3 eTepa. 3a IBPBHTE JIBHHUTE Ce OTKJIOHABAT OT MAr-
HITHO TOJIe ¥ NPEHACAT eNeKTPUUEH 3apAall, KOETO MOAKPens “TEOPHsTA HA HATLYBAHE-
T0”. Mexay ropute X. Xepl DOALLPXKA, 4€ TE HE C& OTKJAOHABAT OT MATHHTHO NOJE, a
@ . Jlenapu - ye Te MOraT JIa NPEMHHAT NPe3 METAJHA IPErpaja, KOeTo H3rAexJa noakpe-
I BBJTHOBATA KOHLENNS . »

B TO3H KOHTEKCT H3CJIEABAHUATA HA TOMCLH C€ BABAT KATO PELUABALLl €KCIEPHMEHT.
Ipes 1897 r. , yewnbpiueHcTBaiiku ypes Ha Xau [lepen, Tol moxassa, ye JIbUMTE NpeHa-
CAT enexrpudes 3apsa. TOMCBH JOCTHTA ChIIO JO EEKTPOCTATHYHOTO HM OTKJIOHABAHE,
NpeBpBINANKY [0 TO3M HAYMH pe3ynTata Ha Xepu B JbkeMHDOpMALMA, KATO Tpelka,
I'bJDKAINA CE HA HEeJOCTATHLYHO paspexiane Ha rasa. HeroBuaT exciepHMeHTAJIEH METON
My [O3BOJIABA HAKPAS Aa H3MEPH ChOTHOLIEHHETO HA ENEKTPUYHHA 3apsl ¢ U MacaTa m
Ha uactuuute. Tol MoTyyaBa CTORHOCTH 32 ¢/m OKOJIO XWIALA IBTH N0-rOJIEMU OT TE3¥
32 BOAOPO/IHNS HOH M OCBEH TOBA [OKA3BA, Y€ Te HE 3ABHCAT OT rasa M METANA HA eJIeKT-
-POJIUTE, KOUTO M3MOJ3BA B CBOHTE MeTOH. TOMCHH Npapu TPOHHO 3AKIOUYEHHE! JIBUYUTE
ca “KOPIycKy/u”, T.e. YACTUIH, 3APEIeHH OTPHLATENHO, T¢ CA OKONO XMIANA UBTH MO-

* Benoit Lelang - nayxosen w commoor p Hanuonajinus LedThp 10 H3yuaname Ha Tenechofenn-

. sira, dpanuus. La Recherche, N 303, Nov. 1997. Ipevon ot penckn na A Kapacrosmon
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Jiexu OT BOLOPOJIHHASA ATOM ¥ €A KOMIIOHEHTA HA BCHYKH ATOMMU HE3ABHCHMO OT XUMHYHA-
Ta UM PUPOJA. '

ApPryMEHTHTE HA KOPITYCKyIAPHATA KOHLEIUHS Ce OKAa3BaT CJIENOBATENHO PALUUPEHH U
TIONICHIICHH, & TE3M HA TEXHHUS CHIEPHUK - YHHIIOKEHH (B YACTHOCT, ABJEHHeTO Ha Jlenapn
ce oDsCHsRA © MAaJIKHA pasmep Ha KOPIYCKYJINTE, KOETO HM HO3BO:IU!B«'.1 Aa npemMuHasar
necHo npes nperpajm). CaefoBaTeHO CIOPBT € PEILeH M eJIEKTPORBT € oTKpHT. Tyk crmpa
TPAIHIMOHHOTO onucanue. IT1praTa nonpaeka ce ChCTOH B IPEpPAsMISKIANE HA BAIHMHCT-
BOTO HA OTKpUTHETO. Cera e yCTAHOBEHO, ue eiH Hemcku (usuk, EMun Buxept, e u3npesa-
puit Tomebh: 4 Mecena npeau mero BuxepT uaMepsa e/m 3a KATOAHUTE [THYH, YCTaHOBSBA,
1€ Te CA YACTHLHY, & He B'L/IHH U TBBLPOHM, Y€ Te3u YACTHIN CA ChCTABEH SJIEMEHT HA ATOMA.
Ho nerosara craThs e my6JiMkyBana B MAJIKO IPECTIKHO H 3716 pasnpocTpaHeHo CIUCARTe
W 0CTaBa IBJIrO Bpeme Hezabensszana. TOMCBHH HE 5 € yelT.

Hetunara e, ye B xpas Ha 19 Bex onuTHTE BBPXY KATOAHHTE THYH U H0-06I10 BBPXY
TPOBOAHMOCTTA Ha razoseTe 06pasysat o6yIacT Ha ThPCEHHS, KOATO HaTexkara ¢ 6pos Ha
CBOWTE NPAKTHKAHTH M Y€CTOTATA HA TEXHUTE NyOIuKaLHH.

3amuciiena KaTO BHXPOBA CTPYKTYpa HA eTepa, “rxopmyckynara” Ha ToMcwy & uncr
TPOAYKT Ha GpuTanckaTa Tpanuuus. Eano sapen6oueno uscnenpane HAIIOMHY, Ye Tpy-
Aopete Ha ToMCOBH (HeroBuTe M3MEPBAHMA HA €/m MM HErOBHTE PasCHKIEHUS BBPXY
NPUPOAATA HA KATONHUTE JIHYHM) ca BHIM npeamecTsany ot Tesd Ha Aptyp Hlycrep npes
1890 r., nocnensany oT Te3u Ha BuxepT u Ilepen npes 1897 r. u npoibIDKEHH OT Te3u Ha
Bantep Kaytman npes u caen 1898 r. Ho Tyk He e ce omuTaame Jla eKCXyMupaMe ChOT-
xpusatesmre. Haiero srumanne e ce Hacoun He ksM paboTtaTa HA €KCIIEPHMEHTATO-
pure, a IIO-CKOPO KBEM HHTEPOPETAUHATA HA TEXHHUTE Pe3yJITaTH, BEPXY paaanHﬁTe onu-
TH Ia ' HHTErPHPAT B ryo6annnTe cxBamanus 3a npuponata. Ha Tosa ocHosanme, exna
BTOpAQ M BAXXHA PEBH3HS CE CHCTOM B TOBA I ITOKAXKE, Ye npes 1897 r. e uMaso HAKOMKO
BB3JIE/I 30 €NEKTPOHA. .

TomebHOBaTa “KOpNycKysIa” € HeeTHMA OT CBOS HAIIMOHATEH M JIOKAJICH KOHTEKCT Ha
Chb3faBaHe. BpuTanckaTa TpaguUKs B €JIEKTPOMATHETHIMA [TOYHBA TOrABA BBPXY €OHHHA
TeopeTHYHa 6a3a: B TO3M NOAXOM BCHUKH SBJICHHA MOTAT B Kpas Ha KpaHIIATA Ja ce obac-
HAT 1pe3 NBMKEHUATA HA eJIMHHA HENPEKBCHATA Cpesa - etepa. Jlaike BEIECTROTO € yac-
THA (hopma Ha Tasn cpena. Kopnyckynarta ua TOMCHE e 3aMHCIeHA KAaTO BUXPOBA CTPYK-
Typa HA €Tepa, TS € CSKOBATEIHO THNHYEH PONYKT HA TA3M TPALMIMSA, HA MATEMATH-
HECKH H HHCTPYMEHTAPHYM KATO HEWH YMCTBEH NPOIYKT. Pecnekrupa cbio meronono-
THYHATA PAMKA, yCTAHOBEHA OT e[[HA OT HelHHTE eMGIEMATHYHY Gurypu - oreiime Knapx
Makcyen. 3a mocnesmns enexTpHUHAAT 3apaj| He e CyGCTAHNMs, A rpauuyen ehexT Ha
PA3NE/TUTE/THATA NOBBPXHUHA HA BEIIECTBEHHSA ¥ HEBEIECTBEHUS eTep - 1 HMEHHO TaKa
TomcbH nedunupa sapsaa wa kopmyckynata. Hayunure yriorpe6u na Toba nonsrue no-
CAT oTnedaTrka Ha Kasennumkata na6opaTopus w HefigaTa IpOTPaMAa 3a U3C/Ie/BAHE.
Haucruna, cnen karo TOMCER moema PHKOBOACTBOTO HA naBoparopusta npes 1884 r.,

Kaseunum ce cnenuanusupa supxy C/IEKTPWIHUTE PA3PA/IH B rasopa cpena. Ciiell OTKpH-
BAHETO HA CBOATA KOpHycKy./1a TOMCBH IPABU NOAPOGHH TEOPETHYHH pas3paboTkH Ha pas-
JHYHH QU3HHH eEeKTH, KOMTO CIYKAT BHOCIENCTBHE KATO PBKOBOICTBO HA HEropus
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eKHII 32 TOLOOPeHO HABJIFONABAKE HA ABNEHUATA, 30 PA3BMBAHE HA METONMTE HA HU3MepBa-
HE H OTCTpaHABaHe Ha apTedakTuTe.

Ho kopnyckynata na ToMcrH ce pasnyuasa 3a6enexuMo oT “eNeKTPOHUTE”, KOUTO
MOXE Ja Ce CPEIIHAT B HayyHaTAIuTepaTypa npe3 1897 r.: To3n TEPMUH TOraBa 03HAYARA
no cneun(puueH HAYMH TEOPETHUHA CBIIHOCT, 3AMHCJIEHA OT ABAMA HPAaHACKH QU3HIY -
Moxoysed Jlapmbp n [xopmx Ournmxepany. Cnessaiiku Tpynosere Ha Makcyer, Te ce
ONMTBAT Ja NBPKAT CMETKA 32 HIKOH MATHHTO-ONTUYHH e(eKTH, KOUTO eJIEKTPOMArHMT-
HaTa TEOPHUs € owe 3arpynHena ga obacuu. [Ipes 1894 r. Te npusnapar, 4e eTepsT HE €
JOCTATBYEH 34 TA3M 33Ja4a. Te pemwanat 13 BBENAT CHHIYJIAPHOCTH, kouTo OUTIIKe-
paji, saumMoTsam Ayma, ynorpebena npenn tosa ot I'. CToHm, npeanara ma Hapuuar
“eneKTPOHU”. POPMAITHO HEFOBHAT EIEKTPOH € HOKAJHA TOYKA HA HATIPEKEHME B HEAPa-
T HA €TepPA, e1UH B JIokasieH nedekT Ha cpepaTa. ClleJOBATEHO TOH ce pa3nudasa 0T
kxopnyckyiata Ha ToMchbH, HO HOA0OHO HA Hes ce BIHCBA B JMHAMHYHHTE MOJENH HA
anryickara Tpajuuus. Io cBosTa poss B Teopusta obaue efeKTPORLT OTGENA3BA HA-
KOJIKO pa3pHBa ¢ Makcyesiosata opronokcus. Ilpean Bocudko TOH npenctannisa He3apH-
CHM OT BELIECTBOTO TOUKOB €JICKTPHYEH 3apsi. Tosa e, koeTo 3aibikasa Japmop u
durtuxepan aa npepaboraT TEOpeTHUHATA NeQUHUIUS HA 3apAL, 33 Ja C& NO3BOJIH
HEroBOTO ChILECTBYBaHE 0€3 NOBBLPXHUHHAS edexT. Cliea TOBA eNIEKTPOHBT CITYXKH Ja Ce
OTYHTAT HAKOH e(EeKTH KATO MHIYKTHBHOCTTA WJI TOKOBETE HA MPOBOJHMOCT, eeKTH,
XOHTO Y10 MaKCyesioBata cxeMa 6u Tpsabpao na ce MPUIHINAT HA eJHA eAHHCTBEHA Help e~
KbCHATA Cpea. . ,

IpakTuuecku Te3 eIEKTPOHH Ce BOHCBAT B HAYYHMA 3aMHCH] HA eHA HehopMaTHA
mpexa oT Gusuny, ceerapesa ot [ix. Jlapmop, k. @utyuxepans u O. JIomx, OT KOATO
TomewH e u3rnouen. Tasu (pusnvna rieiHa TOUKA CH NOCTABA 32 NEJ Ja Joo(hopmy enex-
TPOMATHHTHATA TEOPHA, 1A PA3MUMPH HEHHATA EMIEPHYIHA OCHOBA U A4 YBE MY HefuuTe
HHAYCTPHAJIHY NpuioxeHus. [1o mbTs kbM Tasy nen, Sopeiiki ce 32 npO3BHILETO “MAKCY -
eJIMCTH”, T€ He MOHACAT HHKAKBO YMHLIIEHO NPEMHIUABAHE M, 32 PasnuKka oT TOMCHH,

*HeCcTO pE(DOpMI/IpﬂT HACJIEACTBOTO, OCTABEHO OT OCHOBONIOJIONHHKA. .

B Jlajinen, Xonanaus, X. Jlopenn onursa kato JlapMop u HerosuTe npabmokeny 1a
o6eIHHY ONTHKATA, EIEKTPOMATHETH3MA H ATOMHATA CTPYKTYPA HA BEHIeCTBOTO B €JHH-
Ha xoHUenTyanua pamka. I[Ipes 1892 r. Toit ny6MKyBA TEOPHA BBHPXY ENEMEHTAPHY 3aps-
1A, HapeveHH “HoHH”. TOBA CHINECTBHTEIHO 03HAYABA NHEC ATOM WM MOJEKYIa C HeHy-
neB 3apan; npu JIopeHn To HAMA TOJIKOBA TOUEH CMHCHI, KATO O3HAYABA IPOCTO 3ape/e:
HA YACTHIA, YHATO BPB3KA C BELIECTBOTO HE € KOHKPEeTH3UpaHa. Brupexy HAKOU 3aeMa
Hus ot Makcyen, JIopeni e HHTENEeKTYaNHO H KYJTYPHO OJIM3BK 10 HEMCKATA €NeKTPOIH-

- HAMHKA, JOMHHMpaHa oT ¢urypute Ha X. Xenmxonu u B. BeGep., Herosata chepa na

pabora, npoTuBHO Ha Makcye, € IyalHuCTHIHA U CHeH(HYHA: BEI{ECTBOTO ¥ eTephT
oOpasyBaT JBe Pas/HYHK ChIIHOCTH, KOraTo TpAbGBa na ce 0OSCHABAT BIAMMOMAEHCTBH-
ara. “Monst” & MaTepHaned o6exT,; paznuyueH N0 TPHPOJA OT eTepa, B KOHTO € MOTOMNEH.
Ocgen TOBa IIpH JIopeim 3apANBT € MLPBUYHO NOHATHE, OT KOSTO NPOH3IIA3A ENeKTpUH-
HaTa nonApusauus (npu Maxcyen mociefHaTa NPHYHHABA ObpBUi). JlapMop, B mhiHa
NPOTUBONOJIOXKHEOCT ¥ BBIPeKH cBos peopMuznM, ¢ Tebple mo-6iusko no Makcyeno-
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BaTa cucTema. HeropuaT enekTpoH e IOKAIHO CMYILIEHHe HA eTepa, a He CTPAHMYHO TAJIO,
BHE[PEHO B KOHTHHyyMma. ToBa ca Te3d MyKHATHHM, HAPEX C JPYTUTe, KOMTO IOBENOXA
HUCTOPHIIMTE HA TEOPETHUYHATA PH3HKA A0 PA3/IHIABAHETO HA “OPUTAHCKUS CTHN” OT “KOH-
TUHEHTAIHUA CTUN” B Kpas Ha 19 Bek. Taka cMsHATA HA BEKA CTABA CBUAETE) HA YMHOXA-
BAHETO HA BBITJICOAHTE 34 3ApEHEeHUTE SJICMEHTAPDHH HACTHIIHM: KOPOYCKyJIaTa Ha TOMC'bH,
enexrpona na Jlapmop, fiona Ha Jlopenn u T.H. B IeHCTBUTENHOCT BCAKA OT TE3H YACTHLH
B3eMa CBOATA (OPMA H JIETHTUMHOCT OT NPAKTHKATA M YyTBLPJEHHTE MECTHH KOLOBE, OT
KyJTYparTa Ha FPyNUTE, HA MPEXUTE HIH COLUATHUTE IPOCTPAHCTBA, KOUTO UMAT CBOUTE
CoBCTBEHH KOHLENTYAJIHU PECYPCH, CBOMTE COOCTBERH HOPMH HA CTPOTOCT H CBOHUTE COB-
CTBEHU HAYuHH obexTH. FI300MIMETO B KOHTEKCTA HA NIOHATHA Ce pa3bupa ¢ HHTENEKTya-
HATA ¥ HHCTUTYLHOHHA XeTEPOreHHOCT Ha PU3HUHUA CBAT HA enoxata. [lpyra uctopuuec-
Ka Nonpapka ce CbCTOM B PeNaTHBH3UPAHETO Ha AeMOHCTPATHBHATA CHIIA HA ONMUTHTE HA
TomenH. h ‘

Bescnopro pBIHOBATA KOHIENLMA € 06e3cHIeHa B O3 HA CBOS chnepHuk. Karon-
HUTE JIbuK ¢a yacTHIM. Ho, ue Te3u yacTHIH ca KOMIIOHEHTH Ha ATOMA, ETO KOe € Jajeu
oT 06eMHABAIIO: CYOATOMHUAT XAPAKTED HA YACTHIUTE HE Ce NPH3HABA. AKO YYEHHIHTE
Ha TomceH ro mpremart ¢ enTycnasbM - uYak A0 Bhanssane B wiy6osere Ha Kem6pumx,
CKENTHIM3MBT HABBH € BCeo61l. MHOTO aHITHYAHM UrHOPHPAT TA3K CTPAHA HA YACTHIA-
Ta: KemnGen Cymatbh HanpuMep nume npes 1898 r., we npobemMbT cera e na ce 3uae
“JLaJTH Te3M MATEPHAIHE YACTHIH CA H30JMPAHH ATOMH, H3ONHPAHH MOJIEKYJIH HITH ToJe-
Mu arperati Marepnsa”. C npyru aymu - TOMCBHOBOTO CXBAIAHE € HHTEPECHO, obera-
BAIIO, HO OIMTHO HEJOKA3AHO,

Tazu y6enutenna needuxacuoct no3sossnsa na GUTIDKEPAS 12 IOBTOPHU M 3abI-
60un omuarure Ha Tomcna. OT 1897 r. Toii TRBpMN, Ye KATONHHATE THUH HE ca “kxopuycky-
JH”, a “enextponu”: “Tosa e noutu xunoresata na npod. Ix. bk, ToMcsH, HO ¢ Tasu
pasnuka, 1€ T4 HE NPABH EJIEKTPOHA ChCTABHA YACT HA ATOMA, HATO Y€ HHE pasfarame
ATOMHMTE, HUTO ¥€ BBLPBHM MO ClejuTe Ha ayXxuMuuute”. TOMCBH Ie ce ydaymu Kakso
061110 61 MOTBN1 13 UMa C ANXUMELETE. 3a DUTHIKEPAT, AKO ATOMHTE Ca NPOCTH CTPYI-
BaHHs HA KODHYCKYJTH M MOTAT Ja JHCOLUHMPAT, TO TAXHATA XUMHUHA CHIIHOCT MOXE 1A
BApUpA, KOSTO U3TISKAA KATO BPBLINAHE KbM ANXHUMHATA M OPEBPLILAHHATA HA efIEMEH-
TiTe. HanpoTuB, eNeKTPORBT, MPUCHCTBALL GIyUaifHO B ATOMA, HO HE YYACTBALL B HErO-
BATA CTPYKTYpA, MO3BONIABA ATOMBT JA Ce 3anasy HeleluM. 3a @urmkepans 1 Jlapmop
omutuTe Ha TOMCBH ca cpencTso 3a yenex. [Toaxoasimo HHTEpIPETUPAHN, TE HOCAT BTO-
PO EKCNEPUMEHTATIHO NIOKA3ATEICTBO HA HErOBATA TEOPHS; IbPBOTO € GHI0 YCTAHOBEHO
oT etekra Ha 3eeman. Tosa sBieHne, ycTaHOBEHO mpes 896 r., MOKA3BA BIMSHHETO HA
MATHATHO NOJIE BBPXY CBETJIMHHHA CHEKTBP: TO HAMHUPA NPOCTO OOHCHEHHE B CUCTEMAT |
Ha JIapMop, KOHTO MY MPUNACBA CMYILIEHHUE HA ABIKEHHETO HA eJIeKTPOHHTE OT MArHHT-

HOTO 10JIE, BOJEINO A0 W3THEUYBAHETO HA CBETIIHHA.

ITo upoHns Ha HCTOPUATA CAMHAT TOMCHH C& IPOTHROMOCTABS 0KECTOYEHO HA U IeH-
TUQHKALMATA HA KATOLNHATA YACTHUA C €EKTPOHA HA ®utiypkepany u Japmop. Ipes
1899 r. To#ft ny6mmkysa ocTpa KpuTHKA HA TOBA, KOETO TOM HapH4a “eJISKTPOHEH Bh3r-
nex”. Tosa, npusHaBa TOH, N03BO/IABA A CE 3anA3u HejemuM aromsT. Ho To 03HAUABA,
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“ue enempuqei{ 3apsay 6u Moren na CHLUIECTBYEA HE3ABMCUMO 0T BELIECTBOTO, 30 KOETO
JMQ TOJKOBA MAJIKO TUPEKTHH IOKA3ATENCTRA, KOJKOTO W 33 LNeIHMOUTTA KA aTOMA™.
OTTYK € iCHO, Y€ HErOBATA XMIIOTE3A HE € HUTO LOBEYE, HUTC N0-MANKO CNEKyNaTHBHA OT
HeiiHATA ChOEPHULA. A HeroBaTa cOGCTBEHA “"KOPIYCKYJa”, HACTOABA TOGH, NPeyb3X0KAA
eNeKTPOHA ChC CBOATA KOHLENTY2JIHA NPOCTOTA # OBACHHTENHA IICAOBATOCT. Y IOPYT,
TOMCBH 1€ U3110138a TPARHO HyMATa “KOPHYSKYIA” 33 O3HAYABAHE HA KATOIHAGTA HYaCTH"
11a. Buupeks MHOrOOpOHHATE KPHTHKY TOH e OTXKBBPJIA H2IOI3BAHETO HA AymaTa “eﬂix—
TpOH” BMECTO Hest yak no 1911 - 12 rr., T.e. nouTH 15 rOJAMHM Ciejl CBOETO "OTKpUTHE ™ H
Hag 5 ronMHM ciel kaTo nonyuana Hobenosa npemua! Torasa To3n HABUK NOBEXKIA 1O
BL3NPHEMAHETO My KATO CTAD ODUTMHAJI, CBBP3aH C U3NE3NH OT ynoTpeda B’bil‘.ﬂellld "
YIOPCTBOTO, Aa uxTHpame Onuebp Xesncaiia, “ua creysa nocnymno Makcyen”™.

IMpenu TOBA CHLIECTBYBAHETO HA KOHKYPEHTHH HHTEPNIPETALHH U HEOKOHUATCJHAAT
XApAKTED HA HEroBUTE ONMHTH ca Hakapaju ToMCBHH 1A 3a0LA004H U3CSLBAHHATA CH.
3aenHO0 CHC cBOMTE yueHunH oT KapenaumxaTa nabopaTopus TOH 38104 Aa picmepsa
CLOTHOLUEHHETO &/ 32 YACTHIHMTE, H3TTBUBAHA OT METAJIATE B PANINYHN TEPMOUOHHH H
doToenexrpuunn epexTH. [Tomyuapaiikia CTORHOCTH OIM3KH 10 TE3M Ha KATOLHHTE q:'bqpx,
dusunmre or KapenuiukaTa 1abopaTopus TBbPAST, Ue METAJIMTE H3THUBAT CHIIATE "KOP=
nyckymu” B TBBpAE pasHooOpasnu ycnosus. Taka xopnyckyyara, cpobuiaBaT Te, ce Npo-
ABABA IPH MHOTO JPYTH ABJIEHNA, & HE CAMO IPH KATOIHUTE JTBTH. Ipes 1899 r., excrepu-
MEHTHpITKH BLPXY QOTOENeKTpHURNs edexT, TOMCBH yCnaBa HAKpas Aa UIMEPH NOOT-
aemnno e u e/m. Topa My I03BOJIABA A2 H3UHMC/IM 33 NPBB BT MACATA /1 HA KOPHyCKyJ1aTa,
KOSITO Ce 0KA3BA OT NOPS LKA HA XHJISLHA OT TA3M HA BOJOPOAHHS aToM. Onupasky oe Ha
Te3u NOCIeAHH pesyTaTd, TOMChH TBBPAM OTHOBO, Y€ YACTHIATA € POIYKT HA AHCOLH-
ANUA HA ATOMA. ‘

Brnpexd younusta Ha TOMCBH, YHUBED CATHUAT U cy6arTomeH xapakTep Ba KATOJAHHATE
TbMM HiAMA Ja ce BhinpHeme Hesabasmo. M TO Ime cTaHe KaTO BOEOOINO M3YE3BAHE HA
HEroBHTE NIOGHMHA “KOPIYCKyJ/IM” B [I0/133 HA HOBUTE “eiekTponu”. Tasu TpauchopManus
& H3BBHPEIHO CIIOKEH npoiec. Moxe 1a ce NOBTOPAT TPH peluaBalii noxpobHoCTH, TPH
HHTE/EKTYANIHH ¥ COLMAIHN TPAHCHOPMALIHHN, KOUTO, IP OHU3BALIH dusmkaTa npu cMAHA-
TA HA BEKA, JONPHHACAT 33 yTBBPKAABAHETO HA €JISKTPOHA. -

TInpeaTa € IporpaMaTa 3a eJIeKTPOMArHUTHO eAHHCTBO. Ot 1900 ., B Tepmanus, Gu
sunuTe Buxenm Bud u Make AGpaxam, BE3UPHEMAHKH €/{HO NPEJIOKCHAS HA Jlapmop u
BuxepT, TBPAAT Y€ MACATA HA MATEPHAJIHMTE ofexTH UMA A3LAI0 enempomarmx;:ri
npousxoli. OT TOrasa eJIeKTPOHHHTE TEOPUH Ha Japmop u JlopeHu, NOAXOAAIO0 NPH

JACHU Ouxa MOIJIM 1a ZOBEJAT 00 IBJIHO obnoBsBaHne HA (bmmca'ra, OCHOBABAHKH C€ HE HF
. s :

“cTapaTa” MEXaHUKA, A HA EIeKTPOMAarHeTH3Ma. MBEO3MHA TEOPETUIIM H excnepnmeﬂzo
Topu, mexay kouto Aupu [Toankape u [Ton JlamxeBeH, ce BKIOYBAT B HAMMHAHHE ]
Bh30pHeMaHeTo HA TA3y HOBA TEOPETHHHA CXEMA HAMAra Aa e NpUSHAAT OCHOBHTE ;:1 :
Te3M TEOpHH, T.C. HA EJIEKTPOMATUTHHTE IONETa 1 enektponute. [locnennure cnenos

TeJTHO MoNTydYaBaT 0GNAruTe HA MEXIYHAPOAHOTO YBJIEHERHE N0 KOHUSNTYAIHATS CXEMH,

HA KOWTO Te ¢a PyHIAMEHTAIHH CBIHOCTH. ‘
BTOpOTO peﬂlﬂBﬂ.IﬂO 3a eNIEKTPOHA HBHXEeHHEe € NOARATA Ha paﬂ‘HOQKTMBHOCTTﬂ KaT1oO




HOBZ CNELMANHOCT B HeApara Ha QusukaTa. SIBNEHMATA, AOKNIAABAHU OT ¢puzauuTe 30
PALMOAKTHBHOCTTA, Ch34ABAT B J(eHCTBUTENHOCT HAPACTBALLA EMINPUHHA OCHOBA HA €JIEK-
TPOMATHHTHHTE ABJIEHHA.

[TupBHTE MEXIYHAPOIHHA KOHIPECH [IONPHHACAT 34 popMupaHe HA HOBH MpPEXH, 32
CTAHIAPTH3MPAKE HA IPOLEYPHTE U pesynTaTuTe. B uacTHOCT CTOWHOCTTA Ha ¢/m 3a -
JTPUNTE & GIH3KA 4O Ta3H Ha KATOJIHUTE JIbYH, KOETO [OKAa3Ba, 4e EJICKTPOHUTE C& U3JTbY-
BAT CIHOHTAHHO OT BemecTROTO. Tesn JIbueHus e CTAHAT CKOPO NPUBHIICTMPOBAHO SARJIC-
HHe, 103BO/IABALIO A CE U3ydaBaT eKCIEPHMEHTAJIHO EJIEKTPOHATE. C uamepsaHus Ha ¢/
m npu kaToiHuTe JIHuM U Gera-mbunuTe B. Kay(MaH 1 HEroBHAT YUSHHK C. CuMOH onuTt-
BAT 14 NOTBBP AT FIAaBHUTE TEOPETHUHM (POPMY/IN, NPSISIONEHHU 32 MACATA HA EJIEKTPO-
na: Ba Jlopenn u AnGept AjiHmaiiy, na AGpaxaM u Ha A. X. Byxepep u Jlamxesen. [1pes
1906 r. Te OALBPXKAT NOCHEAHATE IBAMA, JleceT roiMuH NO-KHECHO NPUUMHHTE 33 TEXHUA
u360p wie ce NPUIULIAT HA eKCIEPUMEHTAIHA rPeIkKa ...

TpeToTo HBIKEHHE, M0-061O OT JBETE NPEAMIIHK ¥ A06pe I03HATO HA HAYKOBEAUTE,
& MPONeCcHT HA MHTEPHALMOHANU3ANMSA HA HAYKATA, KOWTO HACTBIBA B Kpas HA 19 Bexk.
TTLpBUAT MEXIYHAPONEH KOHIPeC O rOpHATA MPOOGJEMATHKA C& MPOBEXAA B Mapux
npes 1900 r., cnensan o1 To3u B Cenr Jlyn npes 1904 r. u j(aTa mepBHU ConBeeBn KOHIPe-
cu npes 1911 r. u npes 1913 r. l'onemure obenuHenns, KAKTO ¥ HAPACTBAATA LUPKYJIA-
1S HA ACMUPAHTH ¥ HAYYHH CHHCAHMA, XONPUHACAT Ja C€ HANXBBPJIAT HALHOHAJIHUTE
obmHocTH, Na ce GOPMHPAT HOBH BPB3KH, Ja C& CTAHAAPTHIUPAT NPOUENYPHUTE. U pE3yi-
raTuTe. TOBA XOMOTEHH3HPAHE HA HHCTHTYHOHAIHATE ¥ HHTENEKTYaJTHUTE KaJipU Ha pu-
3HKATA IPMHACS HEOCNIOPUMA IIOJI30. HA eJIEKTPOHA.

TTo-TOUHOTO OHMHCAHME HA TO3M MPOIIEC HAJNIATA A2 Ce Au(epeHIMpPa CIIOpe CPELHTE 1
rpymuTe Ha QE3unuTe. MpexaTa Ha cTapuTe yueHHUM Ha TOMCBH AaBa TEPBH NPHMEp.
Cnep ropusa-ase npecroii B Kasenuiukara naGoparopus Te Hamyckat KemGpuax, 3a
210 ce yeTaHOBAT npodecuonanso sk BenmukoOpuranns win B 1yx6una. Tasu “nuacmo-
‘pa” noszpongBa Ja ce ummianTupa Kapenawuika gusuka B nopede OT JECET CTPAHH H

| pMKIA HOBA MEXAYHAPOIHA Mpexa. B cBonTe HAyYHH MyGMUKALHM TE3U (UMUK BBIIPH-

emar Hafi-sanpen TomcbrOBaTA TepMuHONOrHL, Hanpumep B Te3aTa, KOATO NOALBPKA
npes 1902 r., Jlamkepen nuiue: “HUE 3aTIa3BaMe 3a TE3W KATOJHH YACTHIA UMETO KOPITYC-
xyna, npeanoxeno ot npod. . k. TomcsH. ToBa Ha eeKkTPORA, eHAKBO yHOTpebsBa-
HO, C& H3NON3BA YECTO B MAJIKO MO-PA3JTHYEH CMHCH”. To3M eTHKET HA BAPHOCT Ce CpeLia
NpK NO-TONAMATA ¥acT OT ctapuTe konern Ha Jlamkepen B KapenauuikaTa nabopaTopus
kato bpuect Prawpdopu unu Jxon Tayncenn.

Crnen cpos npectoit 8 KeMOpumk Tesu QU3HLM CIOJENAT HEHHOCTHTE, CRBLP3aHH c
MHKPO(QH3UKATA ¥ PeSYKIHOHN3MA. Te JOKa3BaT ¢ YHCTO YBJICUSHHE ATOMHUTE XUIIOTE3H
W UMAT MOCTOAHHATA MPHXa Na o0sacHaBaT HAOMIONaeMUTE ABNEHHS ¢ MUKPOKOMIIOHEH-
THTE HA BEIeCTBOTO. CHHTETHUHATA CHJIA HA HOBHTE &JISKTPOHHM TEOPHH CHOYXKIa TeX-
HUS HHTEpPEC U EHTYCHA3bM. EJNH OT CUIIHUTE MOMEHTH HA TA3H €BOJIIOLYS e IOArOTOB-
KaTa HA MexgyHaponuus korrpec B Cent Jlyu npes 1904 r. ot Jlamxenen n Praspdopa. .
B enno nucMo Pranpdopa npeanara fa Hanuiue JOKNAm BBHPXY PajiHOAKTUBHOCTTA H
nokansa JIaHKeBEeH A M3rOTBH €KCHO3e BBLPXY “enekrpoHute” (Hemckara oprorpadus
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elekfrons Genexu CTPAHHOCTTA HA HOBHUA 00exT 3a efnu nocneacsaten Ha Tomob). Tex-
cTBT Ha JIaHXKEBEH MMa €HTYCHA3MA HA HOBOMOKPHCTEHUTE. TOH 3aMIMTABA MIAMEHHO
HOBATA €IEKTPOHHA QU3NKA, NPEACTABANKH 51 KATO “eJHa HOBA AMEDHKA, KbETO yinobro
ce OTHBXBA, KOATO NOAGYXNA BCHYKH aKTHBHOCTY H KOATO MOXEe 1a HAydH HA MHOTO
gella ctapus ceat”. Tasu oprentanud ce 06o6umasa NOCAENOBATENHO IPH CTAPUTE CTY-
neutn Ha Tomcsh. [Ipes 1915 r. Tayucens nybnuxysa HAIPAMED TPAKTAT BBPXY IbHEHH-
ATa M HOHH3UpaHuTe rasose. Tasu KHUra Ce NpEeACTABs KATO OCLBpeMensABaHe Ha 0630pa
ua Jix. Jx. TomensH “EnexTponpoBOAMMOCT HA ra30BeTe”, YHETO BTOPO ¥ MOCNENHO U3~
naHne ce nospspa npes 1906 r. Jymata “kopryckyna” noseue e purypupa, H34e3Baiky
OKOHYATEJIHO B [10J132 HA “eJIeKTPOHUTE”.

Tpes 1900 - 1910 rr. MHO31HA (paHLY3H EKCTIEPHMEHTHPAT BBPXY KATOINHHTE JTBHL.
PaGoTaTa Ha Te3u QUMUK [O3BOJIABA K3 C& BHAM APY HCTODHUYECKH HAUUH HA NOABA HA
enexTpora. TAXHATA excriepuMenTaHA paboTa ce NPOCTHPA BBPXY eMIMPATHO Habo-
JlA€MUTE CBOMCTBA HA 'bYEHHETO H TO-TOJSIMATA YACT YACTO M IMPOCTO HTHOPHPAT AHT-
NHiickaTe B repMasckure onuTH. KaTo npeAcTaBuTeH HA NO3HTHBH3MA 1 HA (HpeHCKoTo
OTBpAILEHHE KbM ATOMU3MA Te H3OATBAT Aa UHTEPAPETUPAT KATOAHATE JILHA KATO MUK~
pockonuunK 4actrny. IIpes 1900 r. Tlon Bunap Hanpumep HAmuesa Okl BHPXY TpY-
posete Ha ToMcbH, 6e3 [a HANPABH HY HAM-MAJIKO [T030BABAHE HA ATOMHTE. OTauudTen-
HA YePTA HA TA3M HEATOMHUCTHYHA JIEKUHs €, ye Banap He u3noJi3sa HEKora AyMaTa “kop-~
HycKyJa”, TpeAnoYHTAHKE “4acTHUA” HIH “KATONEH CHAPAL (nmpoxexTuna)”. Bunap ob-
oBuiaBa CTOHHOCTTA HA e/m, HO 63 HUKAKBB HAMEK OTHOCHO CyGaTOMHHA XapakTep Ha
uactuuata. HanpoTus, Toit H3nosea pesynraTaTe Ha TOMCEH, 32 Ad MONAXBLPXKA CBOATA
cofcTBena HATEpNpeTanus, mybmkysana npea 1898 r., CIOPEA KOATO KATOAHKTE JIBYH Ca
... BOJIOPOARY vacTHUK B ABwxenue. [TocToAHCTBOTO HA e/m, TBBpAM Bunap, nokassa
[OCTOAHCTBOTO HA CyGCTAHIMATA HA KATOAHATA YacTHLa. OCBEH TOBA XUMUYHHTE eex-
TH HQ JTBMETE CBHAJETENCTBAT, Ye Tasy cybcTaHUMs e Ha Bojopoxa. Lianara aprymenTa-
s Ha Bunmap ce pasrpblia B HEATOMUCTHYHA paMKa, OrpaHHYaBaiiky ce C PesysITaTH,
NoHATHA & GOPMH HA JOKA3ATENCTRO, ROMYCTUMH BB ®paunus. [Togobro Ha PuTHIKE-
pann npes 1897 r. Bunap npusexia TBbPASHUATHA ToMcbH B cBOETO COBCTBEHO NO3HA~
BATENHO M COLMAJIHO NPOCTPAHCTRO ¥ I'M U3N0MI3BA, 32 1A TIPEACTABH CBOATA co0cTReHA
KOHIENLAS. :

Dpanny3uTe ce OTHACAT TBBPAE PA3KO KbM EIEKTPOHHHTE MOIXONR, ocobeno AHpH
ITena npes 1904 u Busap npes 1906 r. ITocneasusT TOrasa TELPIH, 1€ “eNeKTPOMArHHT-
HATA TEOPHS HA KATOJHATE ABJIEHNs NPE/ICTARIABA 3HAUATENIEH NPOTPEC, Hali-roNIeMHUAT,
KOHTO € G peasM3upan B TO3M KIOH Ha HuankaTa Criell TPyAOBETE HA OB V. Kpyxc”.
Te3u geknapauuu ce IPHAPYKABAT OT MHOrOGpOiHE yTOUHEHHA B HAYYHATA NPAKTHKA, B
TePMHHONOTUSATA (H3MON3BAMKHA TEKyIO AymaTa “KOprycKysia”), B KOHLENTyalH3alusiTa
(Buyiap npenJara enekTpOHHA TEOPHs HA CEBEPHOTO CHSHHE), B y3AKOHSBAHETO HA Pe3yn-
rTaTuTe (OTCEra HATATBK CTATHHTE CA HAMMCAHM B XHIOTETHIRO- 1EAYKTHBEH, 4 HE B UH-
JYKTHBEH METOA) ¥ B THIIKYBAHETO HA P EAMINHATE paGoru (TTesia peuHTEPNPETHPA BOU KK
MUHAIM M3C/EABARKS B [TON3a HA “kopnyckynuTe”). Be3 na ce orpaya HUCKPEHOCTTA HA
Te3| MOLXOMH, HE MOXKE J1a He C& KOHCTATHPA, Y& TE BH3CTAHORABAT HperaefsocTTa |
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JZOCTOBEPHOCTTA, CEPHO3HO HAMANE/H B MEXUYHAPOULEH M/IAH.

Tlo Tak®bB HAYMH OKOJIO ENEKTPOHA HE Ce (bopana'KOHceacyc (BKJI. 32 HETOBOTO LIPH-~
CBCTBUE B KATOIHUTE JTbUM) OKOJO Iy3HHA TOAMHY CJIEA ONUTHTE HA TomcbH. 3a ga ce
pasbepe TO3M IPOLEC, € HYXHO J1a €8 H30CTABH CAUH MBIJIAB MOJET , criopen KOHTO HCTH-
HaTa, oTkpuTa npes 1897 r. B Kem0Bpuipk, MATKO DO MAJIKO C& pasnpoCTPaHiBa, HMAaKy
npaBo HA npeayOexJeHUs i JIOKATHA TEXECT. Topa, koeTo 0GpaTHO Ce OTKPHBA B AHAJIH-
34, & J'bITA cepus OT KOHQIIUKTH 1 NazapeHe, npeobpasyBane ¥ NPHCIOCOOABAHE, KBACTO
eNeKTPOH'LT, yTBBPIEH HAKPAS, Ce PA3NIUYABA B HAKOJIKO MYHKTA 33 BCAKA OT YACTHIHUTE,
NP ENIAraHy IbPBOHAYAJIHO OT MNIABHMTE YYACTHHIH B crOuTHATA.

Tasu crabunusansa obave e yacTHIHA. Mexay PeNaTHBUCTKHA €JIEKTPOH HA AHRumaiin,
KBaHTOBUA €1eKTPOH HA KONeHxareHCKaTa WIKOJIA, eNEKTPOHA Ha (hU3UKOXHMHUATA HIIH
TO34 HA npomuIIenHaTa saboparopus Ha JIEHrMIOp B xenepan VINnekTpHK, pasIuKUTe
(panmupaT TOMKOBA, KOJIKOTO 1 IPUITHKHTE. B pesynTaT, eNeKTPOHBT € CTAHAJl “(hpoHTOBH
06eKT”: NOCTATHYHO I'bBKAB, 3a 1A NPEMHHE NPE3 MECTHATE 3HAHCHMA ! oco0eHoCTH, HO H
JIOCTATBYHO YCTOYMB, 3 74 TI03BOJIH CHIJIACHE ¥ KOONEPHPAHE MEeXY PA3JIHIHUTE 06-

HMIHOCTH ~ 33 Ja Ce CHIJIACAT BCHYKH,YE FOBOPAT 38 ¢AHH U Cbill “peasnien” 00exT, 3anas-

Bafikn ocoGenocTuTe. EAHOBPEMEHHO C yTBEPXKAABAHETO HA eJIeKTpOHa (QHUIHIHUTE MY
ThpesT oTkpuBaten. M360psT Ha TOMCBHH HE Ce HaJlara OTHAYANIO, 4 HMEHATA Ha Buxepr,
Kaytman, [Tepen u 3eeman ca NPEIOKEHH B KOHKYPEHIHA C HETO. Tesu anrepHATUBHA
“OTKpUBATETU” OCTABAT JBIArO B CEONTE HALMOHAIHY NPOCTPAHCTBA MEX/LY ABETE CBE-
TOBHH BOHHU.

OKOHUATE/HATA KpHCTAIM3ALMSA 0KONIO TOMCHH 1 HErOBUTE EKCIIEDHMEHTH UIIBA OT HS-
KOJTKO OCHOBAHMA. Pelapaly apryMeHT € yCTaHOBEHOTO yueOHO PABMIO HA U3MEPBAHE HA
¢/m upes MATHUTHO ¥ ENIEKTPUYHO OTKNIOHeHHe. I3MepBaHeTO cTaBa CTAHAAPTHA NPOUERY-
pa 32 uaenTuduUEpane Ha enekTpona. To CTaBa OMUT OT KIACHYECKH Kype MO huznxa,
“MAHHIYIANMA”, H3BBPIIBAHA CUCTEMHO NPEJl CTYNEHTHTE, 30 1a UM O€ ITOKAKE EIEKTPO-
1bT. Perpocnextusno TOMCHH € €IMH OT I'BPBHTE, KOUTO IO U3NOJI3BAT - TOBA € M3PAZEHO
npu npuckikaaneto Ha Hobenosara My npemus npe3s 1906 r. Ctapute ctynestn ot Kem6-
PRI HCPAST CIO pemasaiua posis. Kapenuiukata naboparopus e Gua 32 TAX BHCOKO
uscnenoparesicko MacTo. Te ca Bumu nokpaii TOMCHH H ca NMOMATANK 34 PASBHTHETO HA
eKCIIEPUMEHTHTE M PA3CHKIEHUATA BBPXY CTPYKTYpaTa Ha aroma. KoraTo enexTpoHsbT ce
YTEBPXAABA, T6 AMAT YOSKAEHHETO, Ue CTADUAT UM YUHTEJI IO’ OTKPIII 4 4e Te Ca Bunu
MPHUBUIEMHPOBAHK 3PUTENH HA HETOBOTO OTKPUTHE. Te CBHUETENCTBAT B MOJI32 HA TOBA,
ocobeno Pranspdopi, B TpyuOBeTe 1O (PH3MKA, KOUTO [HIUAT BIOCISACTBAE U B CBOMTE
RBITOMEHATESTHY 1 BHOrpAdHUEH NYBIHKALMH. ,

Bouuky Te3y eleMEHTH OMMCBAT 3aKLCHANATA N0ABA HA “OTKPUBAHETO Ha eTeKTPOHa”.
ToBa cTaBa, B M3BECTEH CMMCDHJI, OCHOBeH MuT. Hemro, koeTo Tpabsa na ce nonqepmé
* JIHEC, 32 14 Ce MOYYBCTBA KAK HAMCTHHA €JIEKTPOHBT € HAB/IASHJI B HALIMA CBAT-

Mpesopn ot dppeHcku: An. KapacTosHoB
Benoit Lelong, Personne n'a decouvert I'electron, La Recherche 303 (1997) p. 80 M
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KAK HAIIMCAX
“TIPOEKTHT MAHXATBHH”

- Credan pyes

(ITpomnxernde ot KH. 3'98)

KoraTo npoy4BaHeTo MH HANPe/IHa, MH CTaHA ACHO, 4e TIaBHUAT repoit Ha KHUraTa TpsGBa
na 6bae renepan poysc, Toll He camo Ge JAepsT, YUATO TBHPAA DeIlTESIHOCT | CMelIH, pHC-
KOBAHW pelleHKs 6sXa [OBENY HECHIYPHOTO HauMHaHie 10 yCICHIeH 3apbpLIeK, HO Tol Oe 1
e IMHCTBEHUAT YUACTHHE, IPe3 d1MATO TWHeH OMUT MOXeX 11 OMKLIA BCHHKY ACTEKTH Ha IPOEKTa
- HAyYHHTE, MHXEHEPHUTE I AIMUHUCTPATHBHITE. 3aTOBA OCBEH NpOCTPAHHUTE CH HHTEPBIOTA
¢ Hero Thpcex (DAKTH U MHEHHS 33 HEro OT BCAKAKBU UITOUHULH, N0 KORTO Moxex aa ce fobepa.
OKOJIO CTOTHHATA YIACTHHIIH, C KOUTO B5X pasroBapsi, M OCHIYPHXA IpenocTaThueH MaTepy-
ANl OTHOCHO reHepana. MHO3MHA My Ce Bh3XHLaBaXa, HAKOU I'0 KPUTHKYBaXa, 2 HeKOJILHHA JIOpH
o BaUMaxa Ha non6us. Ho eruki Te 6sxa ChIMIACHH, 4e §e3CTOpHO Tofl e KOMAaH/BAJT LieJIus
napaf, 6e3 YHATO NPeANPHEMUHBOCT U LIEJIEHACOUCHA pemumocT GomGara He 61 6una npousse-
nena: [IpoydpaHeTo sCHO [TOKA3a, Ye oT 1942 1. xppaTta ¢ Hali-TosIMO BIHAHUE BbPXY OPOU3BOL-
cTBOTO Ha aToMHaTa Gomba - Npe3uneHTHT Py3senT, BHLIENPE3HACHTHT Yonse, BOSHHEAT MU~
HucTbp CTHMCBH @ HAYAJIHHKBT Ha eHepaJTHIA ma6 Ha apmusTa red. Jixopok Mapurasn - Gsxa
nanu Ha Tpoyse mbiHa cBo6ojia Ha BCUUKH PeLlIeHHs, 3aCsiratli koHcTpyHpaHeTo. [{-p Banesap
Bym, rnaBHaTa Bpb3Ka Ha PpaHiiuH Py3BesiT ¢ yueHHTe, 3ae[iHO C HETOBMs AenyTar JlxetimMe
KoHnauT ca cpopmupans T.Hap. “I'pyna no NOJUTHKATA”, OTTOBOPHA 32 Hafi-rITaBHATE pelleHus.
BeJsaT AOM € PasduTajl Ha CrielHasieH YeTHpH4IeHEeH “K OMHTET Ha BOSHHATa NoNHTHKa” (Byul.
KoHaHT, efdH aAMAPAN H efHH reHepal), KOWTO eARHCTBEHHU ca xonTpommpasy I'poysc. Map-
Il IPUTEKABAT BPOJEHA CKIOHHOCT /12 He Ce MECH Ha nogduHeHHTE oM. [lpesnneHTbT, CTaM-
obH ¥ Mapiuas He ca IOAXBPKAIH AHPEKTHA BPB3KA € I'poysc, 3aBHCENH Ca U310 OT Komure-
Ta 110 BOEHHATA MOJIMTHKA,

Taka, ue ['poyBc e HMaJ TBBPAE rofisMa cB060aa [a KOMaHABA apajia, Y CHelHoTO Har-
paxnaare Ha GombaTa 610 KOJIKOTO Gnarogapenue Ha OpUIMATHKUTE XA, TOKOBA HA peasl
HUTE UM “U3nbiaHuTEAR”, [ pOyBC U HErOBHTE Xopa. OCBEH TOBA OCH3HAX, Y& HHKOH HUKOra He
¢ JapaJi Ha redepania HeoBUKHOBEHA BACT, KOATO & UMal; Toii mpocTo cH A ¢ BaeJl. Boeku BT
ca NUOCBANH TOUHE WHCTPYKIUH, TOil He € 3a/1aBaji BHIPOCH, NPOCTO & gedcTBaNL.

x koK

Bsix 3B HTPUrYBaH OT JUYHOCTTA Ha ['poyBC, OT HoBeka 3all suaepa. CoupyraTa My, pastu-
pa ce, 6 Hali~IOAXOASIIMAT U3TOUHUK 32 nHdopmanys. Clell HFKONKO OCEIICHNS B allapTa-
MEeHTA UM TouyBcTBax, de I'peifc T'poyse, npuATHE, fobpe ofpasoBaHa nama OT BHIHO FOXK-
Hsmko cemelicTso (Gama i KoManABaJl NOJKA, KBASTO 6us ceeleHyk OawaTa Ha I'poyzc), e
OJarapasnolokeHa KbM MeH. VMmaliks ono6peHHeTo Ha reHepasa, a3 i HHTEPBIOHPAX SHH
JleH, KoraTo Hero ro Hamaie Bkblu. Mucue ['poyBc, KOATO CBHpELUE HA [MAHO, TOBOPELI®
HCnaHCKH ¥ HeMcky B ofuuaie fa deTe, LeryBalle ce ¢ IMHCcaTa Ha WHTEpeC KbM H3KYCTBOTO
y Heitrns cbnpyr. Toil yeTe jii pOManH, noesus? “He, caMo HCTOpH'ECKH HETHUBA, Guorpa-
dun”, otropopn TA. Bix sa6enasan, ve ToH nobpe mosHasa I'paxnaHckaTa BOWHZ, KaKTo H
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IlspBaTa cBeTOBHA BoliHa, H Ue e Yyea MHoro 3a HanoseoH. “HanoneoH e Herosoto xobu, ako
u30610 UMa TakoBa. [TopTpeTuTe My ca u3 nesmus anaptaMeHT. Tolt o6uva Hanosieon. Otusa-
me B [lapux u npekapsame BpeMeTo cH B “VIHBaIMAMTE”, L Yac Ce pasxoxiamMe Harope-
Ha[l0Jly M3 TOB& MPauHo MSCTO. - To#l ro oboxasa. Ho u3kycTBo B Hukaxbs ciaydail! He obuua
TeaTbp, He Moxe Aa noHacs GumMy. Tean Hela IPoCTo HALIO He O3HAYABAT 3a Hero. Tenesu-
3un? - I'nefa crnopT, HUo nosede. Bemwe no6sp Ha TeHuc. Ofoxapa bhyTGona, XooH Ha Beeky
¢dyt6onen May Ha apmuaTa,” '

A Ha KoM aMepHKaHLH ce Bb3XHmMaBa Haifi-MHoro? - “I"ed. MakapTsp cbe curyproct. He
Aitsenxayep. Y cbe curyphocT He Pyasent. Mma usBectHa cumnaTis ksM TpymaH - Tolt uma
cBodTe cl1aboCTH, KAKTO BCHUKY 3HAeM, HO II'bK € HCTHHCKY aMepuKkaHell, TPOsBSiBa TOBEYe pas-
OnpaHe KBM HAC 33 pasJiuka oT Xopa kato Kexeau ¥ PysBenT, KbM KOTrOTO He H3NHTBA HUKAKBO
ysaxeHue.” I'poysce, pa3bupa ce, He obnuale neBuTe, COLUANUCTUTE, KAKTO H HEOPHEHTHPAHNTE
xopa. “Moxe fa ce kaxe, Ye e TaTpUOT JO JBHOTO Ha LyLIIaTa cH”, kKa3za chupyrata My. “Toft
HAHCTHHA TRBPIO 3ACTABA 3aj] OHOBA, KOSTO CMATA AMEPUKAHCKM HAYHH U KOETO HAKOH Ca Ha
I'BT [a PA3PYLIAT B JAHELIHO BPEMe, M & MHOrO TOpJI, 4e & AMEepHKaHel.” A3 OTBbpHAX, 4e MH &
CB3AN BlEYATIEHRE 3a YoBeK, KOHTO HAKOTa He ce & ChMHABAJ B HHIIO, B Ts BeJHAra ce chria-
cu. “Hukora! 3a Hero cbilecTByBa caMo 4epho ¥ 6510, HUIo 1To cpefata. Toll IpHTexKaBa Tasy
TBBPJOCT, HAKOra He ce TpeBoXH. [TocThIBa Taka, KAKTO CMATA, Ye e [IPaBHJIHO, H TOBA € BCHY-
ko. Huxora ne ¢bM o BuxIala a ce ChbMHSBA MM [1a € paskoyie6aH, MY I'bK 1a He MOXKe ;m cnu
OT npuTecHeHHe. He cuM cpemana gpyr xato Hero!”

IMouyrcTRax, ve TS MH Ce [J0BepSBA M HSAMa HUILO OPOTHB JA FOBOPHM 34 HelHHS CHIpYT.
Crana d 3a6aBHo, oM i Ka3ax Kojlko 68X pazouapoBaH KaTo THCATel, KOTATO IOMOJIUX [eHepa-
Jia fa onuiie “HEMOHOCKMOTO HaNpeKeHHe”, KAKTO CH NIPeCTABAX a3, B HOLITA Ha ['hpPBUS TECT
Ha 6ombata Han AsaMoropo; Toif oTBBpHA, e npocTo 61 sacnan! Xopa kato ®Pepmu u Onen-
xafiMep ca GUJIH IpeX Ipara Ha HepBeH CPUB Ta3H HOLW, Ge3 na sHasT Hanu GomBaTta HaMa Oa
paspyiuu uenus war Hro Mekcuko win na ce okaxe I'bIeH TPOBaS, UK 4a PeIR3BUKA BEpIKHA
peakIus o usiaTa 3eMs, KOATO HIMa Ka Moxe Aa 0bae cnpsHa, a I'poyse npocTto 3acnajn! To#
Jopu He pazbpa noTpeca mu. “KakBo cTpaHHO iMa B ToBa?”, oTBbpHA Mit. “Beuuku 6axme u3To-
IEHH CJieft HSKONKO Ge3CHHHM HOLLM, HAJIOXH C€ TECTBT /1o Gh/ie OTMOKEH ¢ HAKOJKO Yaca nopa-
nu Oyp#, a B nanaTkaTa uMaLle NOXOAHO JIELNO, KAKBO 0-HOPMAJHO OT TOBA fa MOCIHII MaJl-

xo?” Mucuc I'poysc ce 3acms, TaxsB cH Gewre Helinns Jlecau! (i “{uiino”, kakTo ro Hapuua-
e T4). “Toif MoXe 1A JerHe, I CH 3aTBOPH OYHMTE ¥ & 3achal, KbAeTo u 1a e, xasa T4. “MHoro
e yroGHo fa ®uBeel! ¢ HAKOH TONKOBA peLuuTe/IeH, TOJKOBA HEMOKIATHM, KaTo cikanaTa I'nb-
panTap. BUHaru yxacto cbM My 3aBmxaana. O, He CH MUCJIeTe, Ye He My Ce 10CBaM CTPAXOTHO
nousixoral Ho BbIpeky ToBa MHOro My ce Bb3xuiaBam.” Ts Gelle HasicHo ¢ penyTanuaTa My Ha
rpy6, 6eammnocTeH, HetakTH4eH. Ho Toil ce Ge emexunn, kaza T4, cera Ge Gnar u noGezen. “Kak-
BO He npaBy BbapacTTtal Bax csukHaNa na ro BuxaaM no-ctpor. KoraTo Geme Mnaf, 6e MHoro
HeTaKTHYeH, MOXe Ja ce Kaxe, HHKAK He ce Hpapellie Ha NoseyeTo xopa. Kaxsato u ga Ge zana-
uaTa My, Tol 4 pecselpaiie 4 ke ro Gellle rpuxka koro Tpi6Ba fa nperasy, 3a.4a s IOCTHTHE, H
Bes cbMHeHue, He ce cbobpasaBalte ¢ yyBcTBaTa Ha XopaTa, Hukak He ro WHTepecyBallle Jaly ro
XapecBaT WK He. M, pasbupa ce, yaeHuTe ro HeHABUKAAXA, 3AIIOTO TOH He 3aUMTALLIe 4YBCTBATA
¥ MHeHuUsTa UM. [IpocTo cu kapaule HATIpEA KM UeNTa ¥ Te TpsfBamle fa ce TPUMHUPAT C TOBA.
CMSTaxa ro 3a CHIEM] PYTaTHU BOCHEH, KOHTO He OLEHSBA HHTEEKTYATHOTO UM MpeBbIXOJCT-
Ba.” :

Beue Gsx 3aGenssan, ye JOpH NPH €30TePHUHUTE QUCKYCHE ChC CTIELUATHCTH IeHepan I'po-
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yBC, 4OBeK CbC COJIAHO HHKEHEPHO U MaTeMaThuecko 0fpasopaHHe, ajla He AU THIT JOKTO-
pat, HHKora He e 6uyl Hali-Manko cMyTeH npes ydeHuTe. MicTopHsaTa, KOATO IOMOLIHIKBT My
Mapuiaa MU pazkasa 3a TAXHOTO I'EPBO roceillerne B PovecTsbp, KOraTo H3NON3BaH UAAO0TO
cH Aap cnoso, 3a na saBepOysat “Uctman Kopak”, Ges a paskpusaT no KakspTo ¥ na 6uno
HAUYUH UCTHHCKATA LUEJl Ha TaliHuA [IPOEKT, Oe THNHYHA, C.HC,U, NMPOABJIKUATEIHATA MTPE3CHTALMA
nBaMaTa ofuiUepH ce OTAe/MIX B elHA ChceflHA cTas B O9akBaHe pemendeTo Ha Gopra. “Kak
MuHa criopen Bac?”, nonutan ['poysc. Mapuwan ce noxBoyMuJ, a nocie kasan “He Gewe jio-
wo, redepane. Ho xak Taka BCexd NbT G’praXTe HpOPIBHOLLIeHPIeTO Ha eHA M CBINA qyma -
xmouosaTa gymal 3a 6ora, kaspa ce “uzoron”, a He HBOTPOH”’ J-p Muitc, p'bKOBOJIItITeIIﬂT Ha
W3C/eN0BATENCKYS OT/EN, Ce uyelile Kbe [a Cé [eHe BCekH II'bT, KOraTo BHe Ka3paxTe “M30T-
pon”. He mucus, ue HayuHuTe BU ofsacHeHus ro yGenuxa ...” BopabT obade petis Aa npueme
HeGnaropapHaTa 3anava. LLlom HanycHanu crpapnata, I'poysc cusien. “fl nak, kax ro kasaxre ...
Kak ro KasaxTe, sakaunuso nonutay. “He uzoTpon; a w3oTor, a?”

MHcex 3a Apyr ciyuai, Tosn nbT B Unkarckara naGoparopus, Ha Gpu@uHr Ha Hall-3HaYR-
TeJIHATA IPYTA YUeHH, BKIIOYHTeNHO YHrHbp, Cunapa U TpuMata Hobenopu naypearu - ®ep-
mu, KoMnTsh 1 ®pank. 3a6enaspaiixn MaTeMaTuyecka rpelika B ¢AHO ypaBHeHHe, 'pOyBC He
ce moxosieGa fa s IOCOYH M Y4eHHSAT Ha YepHATa JbCKA Ce Chriacssa u s nonpass. [Ipenn na
CH TPBIHE, HMYHH3UPAH CPEILy BCAKAKEB KOMIIJIEKC 32 MAJIONEHHOCT, Toll HANPaBo 324ABAI Ha
AM3IBeCTHATA KoMmnauus: “MMa Helllo, koeTo Hckam fa nogueprasd. Moxe 61 3HaeTe, ye HIMAM
HoxTopcka crenen. Ho Heka Bu Kaxa, e ChM H3Kapasl olle AeceT rofHHyu obpasoBaHue, clell
KaTO BJIA30X B Koflexa. JleceT rofiiHH|, npes kouTo camo yuux. He ce Hajaraiie Aa ¢y H3KapBaM
NpexpaHaTa W/ [ OTAESM BpeMe 3a NpenofaBake, KakTo noseveTo ot Bac. Tosa 6u buno
PaBHOCHJIHO Ha N1Ba 0KTOpaTa, Hamu?” HacTelu HenoBxo Mbiuanue. TekMo I'poysc usnese
oT ctaata u Jleo Cumnapn, reHusT or YHrapus, u3byxna:"Kak moxe Hakoll na paboTd M0 TO3H
HauKH ¢ XopaTa?” Cunapn, KoiTo 3a mo-
BeueTo Xopa Oe HaBecTeH kaTo Damara Ha
HpesTa 3a aTomHaTa Gomba, Ge vepHa 0B-
ua 3a I'poysc. TenepansT He MoXelle Aa
TIOHACH TIOBEEHAETO My Ha HAII'BJIHO He-
JUCUNTIRHUpaH H (hH3UYeckd OTIYCHAT
uusuneH. “Haxaxad, cefensTpkBau ce
THI, KOUTO CB3NABA HENPUATHOCTH”, KA3a
my Toit. “Mekax m ce OThpBa OT HEro oT
caMoTo Havano”,

“U BrOpexkH TOBa ycmﬂoanx 9e 1oBe-
YeTOo OT FONIeMUTE yueHH ca ce cpaboTu-
i pofpe ¢ Hero, xazax TO3M HeH Ha MH-
cuc Tpoysc. Buepa rosopexme 3a Onex-
XaifMep B MpoLbKEHHE Ha OKOJIO 9ac ¥
Makap reHepalbT Aa npusHa: “Hama npa-
Ma AWK TOJNKOBA MPOTHBOIOJOMHH Ka-
To Mene u OneHxalimep”, fobasu, e ca
ce pasGupand npexpacHo.”

“Tlosnapax OnenxafimMep”, kaza MUCHC
I'poysc. “Cren 6ombata. HyneceH, Hanc-

PoBbpm Onenxaiimep u 2enepan Slecau MpoyBc 8 Tpuwkumu

Cemsm na pusukama - 4/98




TyHa BeuK Yosek. Hama kak na He ce Bedatiuul, OGH4a KpACHBOTO M MPUTEKABA 1yBCTBATE-
HocTTa Ha apTicT. [ennil. Jlecho e Aa ro xapecall KaTo 10BeK, HMa ronam 4ap, 6ux kazana .’

“Torapa Kak ci ODSCHABaTe, Me JBAMATA CA Ce XapecBajli - CTEHATHAT BOCHEH, KOMTO
BRI/ BCHYKO B YePHO U GsJ10 1 He Ce HHTEPECYBa OT MOEe3Hsl WK My3HKa, U APTUCTHUHUST,
CBPBXUYBCTBUTENEH UHTeNeKTyaseu?” '

“MHoro npocTo: BCEKH LeHele NeIoCTHOCTTA i TAJIAHTa Ha gpyrus. CHOMHATE JIM CH PO~
quaHeTo HAKOJNKO FOfHHY pefy ToBa?” .

“Jla, reHepasIbT lToe 3amuTaTa My. Korato ro monuTaxa: “Cusrare iy, ue OneHxalimep e
GbAe pUCK, MOXKe JIH A C& OKakKe Hellosler?”, FeHepallbT OTBbpHA: “Oupezneneno He! Toi e
nosned.” Buepa Mu kasa, e OneHxalimep e HanpaBuji CEpUO3HH IPEIIKH, onuTRalfky ce ma
3amuTH 6pat ci, Ho fobasu, ue ToBA € pasbupaemo ... Haxax cu Gax u3HeHaaaH: CMATax, ve
reHepalIsT e 6bae 623KOMITPOMHCEH ... HO BCBIIHOCT Toli e To3u, KOHTO e U3ef CTBAJI paspe-
meHueTo 3a Onenxaitmep npex @EP B HavanoTo.”

“ITa, Taxa e. Toll cMsaATALlE, e OnenxaiimMep e TBBpAe LEeHeH 34 TAX, 1€ CH 3acyXapa nace
rioeMe npemepeH prck. ¥ ToBa ce okasa [PaBUIIHOTO peLICHHE. TeHepaJ’bT BHHATH & 3Hae)
KAKBO Le/y ¥ HEKOTa He ro e uanyckaj oT oun. He pasbupa xoparTa, KOMTO HE C& MPUABPIRAT
kxbm nenTa. He pasGupa cnabocTuTe, HECHT'YPHOCTTa M chMHeHuATa. [To3HaBaM A-p Onen-
xafimMep, Mora f1a ce LOCeTs 3a JIMYHUTe My IpoGriemu i HerosuTe cnaboctu. Ho reHepansT
Hsma fa ro pasbepe i cnen xussnonetre. Toil ne pasGupa 4 HEPBHOCTTA, CMATA 5 34 [JIynocT.
Ha ncuxoaHalysaTa HAIPHMep TJIefa N0 ChLMs HAauKH, He MOXe 1a pasbepe 3amo HAKOM 1le
ce Hyxzae oT Topa. CMATa ro npocTo 3a Hestenio. He ka3pam, de He pOABABA CHIYBCTBHE, HO
NpocTo HaMCTHHA He ro pasbupa. Tpsabpa fa ci MPeXUBAN HEWO, 3a 14 ro pasBepe, a Tol He
e..” : .

Crien KaTo Npekapax TONKoBa MHOro Bpeme ¢ ['poyBC, a3 ChLUO 3a0YHAX 14 MY 3aBIKAAM 38
HeBepOSTHATA, OYTH LWOKKPALIA JIHNCA HA ChMHEHHe ¥ pasbupane Ha HpaBCTBEHUTE KoH(IMK-
o, [TOHSIKOra TOBA Taka Me cMyIIlaBallie, e CH TPBI'Bax OT foMa My BOECeH Ha camMHs ceGe cu,
3aeTO He CbM HaMepHJI 10-106pH apryMEHTH, KOUTO Ja Pa3ThpCAT HEBBIMYTHMATA My CUTYD-
HocT otHocHo Jlo6poto # 3noTo. Hukora He 65X cpelnai Apyr 4oBek, Ha KOroTo XuBOTHT [
WArMEkKAA Taka IPOCT H eTHIHUTe NpOBIEMH Taka JIECHH 3a pellaBaHe. OO6uKHOBEHO TOBA €
612K HCTBO, Ta/IeHO CaMo Ha HHTENeKTYAJTHO OrpaHHUeHH XOpd, HO FeHeparbT 6¢ BIHCOKO MHTE-
JuredTed yobek, CBPBXIPOCTOTATA HA HEFOBOTO Kpeo Oe pasTepeBalla i T4 obscHsBaIIe RCHY~
KHTE My AeiicTBAS, 3a6e1exU TESHATE My IOCTIXEHHS, KaKTO i Hali-NPOTUBOPETHBHTE H KPUTH-
KYBaHM HEroBH pellleHus. 3al10 4ecTo Oe H3HCKBAN HEBHIMOKHOTO | Oe TiIacKali XopaTa CH KbM
KkpafiHocTy, 6e3 1a ce MHTepecyBa oT YyBcTBaTa um? OTroBopbT Oe oueBUIeH: 3aI0BEANTE MY ca
Gunu TakuBa, Ye GombaTa qa ce NpoU3Be/e BbB Bb3IMOKHO HAll-KPATBK CPOK H Ta3M 3aiava ce e
NoJI3Bana ¢ a6COMOTeH IPHOPUTET. 3a110 My € Tp6Basio A ocBofoXKAABA HAH-JIOATHUTE, TPH-
ATeJICKN HACTPOEHH CHTPYIHHIK U 4 I'H 3aMeHs G TakUBa, HAKOM OT KOATO HOPH HPEINP3a KaTo
xopa? MHoro npocTo: paboTaTa e H3WCKBAIA Hai-eeKTHBHHUTE CIEUHAUCTH. He e nm Guno
B3eMaHETO Ha HAKOM PEINeHHs HCTHHCKA aronus? “ChBceM He”, kasa Toil, “KoraTto He 3abpaBsiil
KAaKBY ¢4 OTTOBOPHOCTHTE TH; IPOCTO Ce MUTaIl Koe 61 TNACHANO MPOeKTa Hampes ¥ koe O’ ro
CI'LHANO M OTXBBPJ/IALI ociedHOTO. He & dak ToJIKoBA CJIOXHO Aa ce B3eMAT PEIIeHH , KoraTo
OBeK 3HAE TOYHO KaKBa & MACHSTA MY”, yBepu Me ['poysc. Upes iaHBTe KOHGIIMKTY KM JOPH
PEAKHTE MOMEHTH Ha CbMHEHHE, KaTO HENO3HAT 38 Hero, MHOTO CKOpO BHISX, 4e HHTEPBIOTATA
MH ChBCeM He BOZeXa 0O Helllo KATO LIeKCHHPOBCKH CLEHH B ThpceHe Ha AYLIATa, KOHTO a3,
nucaTeaT Gsx ovaxsai. Hanpotus: “3abikeHuATa ca aGCONIOTHO ACHU, AOPU MOTAT TOHHO A2
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ce u3bposT”, HacTosBALlle reHepabT. “ Y cTABBT Ha AMEPHKAHCKATA apMHUS, KOHCTHTYLHATA, Bep-
HOCTTA KbM MPE3UAEHTA, KbM MOS INIABHOKOMAHABALL, KbM CTPAHATA H 3HAMETO, CIelHaIHITe
3AM0BeN OT MOKUTe HauaTHUIY. [IpuaBpxkal ce KbM TSX ¥ HUKOra HMa Aa HMAIl HellpHSTHOC:
4. “Ho, cbp, NpoTECTHpaX a3, XUBOTHT € TONKOBA KOMIINTULIAPAH, Y€ He € Bb3MOXKHO [1a HAMAI
HenpusTHOCTH.” I'poyBe Bh3pasn. “Kaxeo My e ToIkoBa KOMIIHIAL
nata” a, HMa HeLIACTHY ciTyMan i GonecTH, U 3arybu Ha 6yuska.
TpareAMH, KOUTO Ca CBP'BX HalllaTa CHJa, 3aciyXaBaMe Hopeve o~
Xopata He yBaXaBaT IPABHNIATa, a [IOCHE ¢ ONNAKBAT OT HOC/e]

“Ho, reHepalle, YOBeK MOXe 1 UMa JIOLI K’bCMeT, JOpH Hal-,
meni. [Tornennere kak ctpana Onenxaiimep!”

“Beuuxo c¥ MMa nprunHa. [lpodueTteTe aeceTre
pylaBall rM H uMal HenpuatHocTH. “He nbxkul”

“JIAMHHAT My KHABOT, U3TJEKIE, CBILO € MH'

‘6 3aTOBa ...”, ONUTAX ce Aa HaMeps onpaBlaH

TOBA - 320 & TPs6BaJIo TOH, KEHEHHAT MBK, ,
3a TaifHoTo MbTyBaHe oT Jloc Anamoc o C:
sHouta ¢ JkuitH TaT/oK, KOMyHHCTKA U GHBHI
TO IIpOC/efNIHN U HOKNaABATIH 32 TEKKOTO Haj
MU egHa ot BoxuuTe 3amoBefy, a CHIIO H
OTrOBOpeH KaTo JupexTop: Bh3bpanaTa ma b
TIpe3 Te3u KpHTHYHH MeceLn.”

Kakeo Moxex na otrosopsa? Kak Moxex iz
KOraTO TPH3HABALIE, Ye AOKATO OHAKBAJ C Tj
o¢uc BbB BallUHITOH Ipe3 eUH HEMOHOCKM!
xomndee SKHUKaTa HA yHUDOPMATa CH, Hapyle
of6u oy, KoraTo ro NUTHPAX Ia Ka3Ba IpH eAu
nasaM.” “Hukora He U3N0JI3BaM TICYBHH, KOpPH
JaBaMm, HO He H Ja BbpBH 1o AgsouTe ..” Yo
€IMH M CbIIY CepPHO3eH TOH KAKTO 3a ypaHoBH
68X cpelilajl MHOT'O XOpa KaTo Hero, HO TOT
HEBB3MOXHA MHUCHS,

Mmale Hsxaksa MpOHMS B ToBa, 4e Onew
reHepan I'poyec Me Oe Ipenopb4an npej Hero
[BE FOJUHH HapasHo ce GSX onuTBAM fa Hal
cbM ce ofaxnan i mHean fo oduca my B ITpuH
XbaeTo Toi 6e Hacaequ ARHILANH kaTo AHpE
MEH, Ce OnuTaxa fa MH ypepsr cpeina. “He mo:
TBH", Ge3 fa rosopuTe ¢ Omn®, Ka3Baxa BCHYKI
¢ MOBEYUETO OT KUBUTE PHKOBOLUTENH HA Mp
aupertop Ha Jloc Anamoe. Bax nsnon_saaﬁ i
urpaeiixa no Habenesata (panxoporus Ha
HUKAKBA [ON3a OT TOBA. bAX H3NpaBeH cpeily
TI0 elHH H CbIUM. Hauny; “J{-p OneHxaiiMep rc
HUKaKBY XypHAIHCTH”, Kasaxa MH xopa, Gius
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THHA BesTHK uoBex. Hsma kak fa He ce BriedaTiull. O6uua kpacUBOTO ¥ IPHTEKABA HYBCTBHUTE-
HooTTa Ha apTHCT. ['eHuit. JlecHo e fla ro xapecani KaTo Y0Bek, UMa roJjisM uap, 6Hx Kazaja ..”

“Torasa kaKk cd oBSCHSIBATE, ue [BAMATA C4 CE XapeCBAJH - CTETHATHSAT BOEHEH, KOHTO
BUKJIA BCHYKO B 4epHO M OAJI0 ¥ He Ce HHTepECyBa OT 083U UM My3uKa, H apTHCTHUHUAT,
CBp'LXYYBCTBUTENIEH HHTelekTyanen?” '

“MHOT0 IPOCTO: BCEKHU ieHelle NEeJOCTHOCTTA H TANlaHTa Ha ipyrus. ClOMHSTe JIi Ci Ipo-
YYBAHETO HAKOJKO FOAMHH NMpeayu ToBa?”

“Ila, reHepasT noe 3aluTaTa My. Korato ro nonuraxa: “CmaTtare iy, ye OneHxafiMmep lte
0bpe puck, MOXeE JIH Jla ce oKaxe HeoseH?”, reHepabT 0TBbpHa: “Onpepenero He! Tok e
Aosinexd.” Buepa mMu kasa, ue OneHxaliMep e HanpasuJl CEPHO3HH [PEILKH, onuTBalikH ce fa
salwuTy Gpat cu, Ho mobasu, ve ToBa & pasbupaemo ... Hakak cu Gsx W3HeHaLaH: CMATAX, ue
reHepassT e 6bae 6e3KOMIIPOMHCEH ... HO BCBILHOCT TOH € TO3H, KOHTO e M3leHCTBaN paspe-
menneTto 3a Onexxadimep npen ©®BP B HauamoTo.”

“Ila, Taka e. Toll cMmaTame, de OnexxajiMep e TRbpAe LigHEH 3a TAX, 1€ CH 3aciyxaBa a ce
noeMe npemepeH puck. ¥ Tosa ce okasa IpaBUJIHOTO peiieHue. ['eHepanbT BUHATH € 3Hae
XaKBO LEJM i HAKOTA He o e Hanyckas oT ourl. He pasGupa xopaTa, KOUTO He Ce MPULBPRKAT
xbM Lenta. He pas6upa cnaGocTute, HECHTYpHOCTTa M CbMHeHuATa. [TosHaBam 1-p Onen-
xafiMep, MOra [a ce 10CETS 32 U4HuTe My npobiemu W HerosuTe ciaGocTu. Ho reHepanst
HsAMa aa ro pasGepe u el xuasgonetye. Toit He pasGupa u HEPBHOCTTA, CMSATA 5 3a [JIyNOCT.
Ha ncuxoananiusaTa HampHMep Tela Mo CHILKS HAYHH, He Moxe 1a pasbepe 3all0 HAKOH wie
ce Hyxaae oT Toba. CMsTa ro MpocTo 3a Heleno. He kaspam, de He IpOABABA ChUYBCTBHE, HO
IPOCTO HAMCTHHEA He To pazbupa. Tps6sa Ka ci NpeXussn Hello, 32 Aa ro pasGepel, a Toi He
e..” , .

Cref kaTo npekapax ToJAKoBa MHoOTO BpeMe ¢ ['poyBc, a3 ¢bilto 3an0uHAX Aa MY 3aBHXKIAM 32
HeBepOATHATA, TOYTH MIOKMPAILA JIIICA HA CbMHeHUe H pasfupaHe HA HpABCTBEHUTe KOHQMK-
. [ToHsKOra TOBa Taka Me CMYILABAIIE, Y& cH TPBIBax oT foMa My BGeceH Ha camus cebe cu,
3AeTO He CbM HaMepHJ To-Ko6pu apryMeHTH, KOHTO [a PasThpCsAT HeBb3MYTUMATA MYy CHTYpP-
HocT oTHocHO [[oGpoTo # 3soTo. Huxora He 04X cperali Apyr YoBeK, HA KOroTO KHBOTRT Aa
M3rNIeXaa Taka OpOCT B eTHYHHTe NpobJeMH Taka JECHH 3a pellaBaHe. OBHKHOBEHO TOBA €
BraXeHCTBO, [a1eHO CaMO HA HHTEJIEKTYATHO OrPAHHYEHH X0pa, HO reHepansT 66 BECOKO HHTE-
JMreHTeH YoBeK. CBPBXIPOCTOTATA Ha HEMOBOTO kpenio 6e pa3Tppcpaa i T8 ofsicHABaILE RCHY-
KUTE My AelicTBHS, 3a6efernTeNHUTE MY IOCTHEHHUS, KAKTO ¥ HAH-IPOTHBOPEYHBHTE B KPUTU-
KyBaHH HEroBH pellleHHA. 3al10 YecTo Ge H3UCKBAT HEEBIMOXHOTO U Oe TIackas XopaTa cd KbM
kpaiiHocT, 6e3 fa ce HHTEpecysa oT yyscTBaTa uM? OTroBopbT 6e 0¥eBUIEH: 3ANOBEAUTE MY Ca
Gunu Taxuba, ye GombaTa fa ce npoU3Bele BBB Bh3MOKHO Hall-KpaThbK CPOK U TasH 3aj744a ce e
Tiof13BaNa ¢ a6coiIoTeH NpUopHTeT. 3awo My & TpAbGnajo. fa ocrofoKkaasa Halt-NoUTHHTE, IIPH-
ATEJICKH HACTPOEHY CHTPYAHHIY ¥ Aa ' 3aMeHs C TaKUBa, HIKOH OT KOMTO HOPH ITPe3npa KaTo
xopa? MHoro npocTo: paboTaTa e H3ucKBafa Haii-edexTusHHTe crennamicTy. He e au 6uso
BIEMAHETO Ha HAKOH pelueHus HeTHHCKa aroHus? “ChbeeM He”, kasa ToH, “koraTo He 3abpassil
KaKBH ca OTFOBOPHOCTHTE TH; IPOCTO Ceé NMUTAL Koe OK TNaCHaI0 npoekTa Hampen u Koe 6u ro
CI'BHAJIO H OTXBBPJALT mocsiegHoTo. He @ uak TOJKOBA CIOKHO Aa C& B3EMAT PELIEHHUA, KOraTo
YOBEK 3HAe TOUHO KakBa e MUcHsTa My”, yBepd Me ['poye, Upes TUYHUTE KOH(DIXKTH HITH JOpH
pedxuTe MOMEHTH Ha ChbMHEHNe, XKATO HEIO3HAT 3a Hero, MHOTO CKOPO BAASX, 1€ HHTepBIOTATA
MH ChBceM He BOZexa [0 Hello KaTo LIEKCIHPOBCKH CLUEHH B ThpPCeHEe Ha AYLIATA, KOHTOa3,
nucatendaT 0sx ouaksas. Hanportus: “3agbixeHnATa ca aOCONIOTHO ACHH, JOPH MOraT TOYHO Ia
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ce u30posiT”, HACTOsBAILE FEHEPANBT. “Y CTaBBT HA AMEPUKAHCKATA apMUA, KOHCTUTYHHUSATA, BED-
HOCTTa KbM NPE3UIEHTA, KbM MOSI TJIaBHOKOMAHIIBALL, KbM CTPAHATA H 3HAMETO, CTIeLHAHUTE
3a00BeH OT MOMTE HAYaHHUW. [IpU AP KA Ce KbM TAX H HUKOra HSMa J1a ¥MAalll HeNpUsaTHOC-
TH. “Ho, cbp, npoTeCTUpAX a3, KUBOTHT € TOJKOBA KOMILTUIMPAH, Y€ He & BE3MOKHO 1a HAMAIl
HenpuaTHocTH.” I'poyBe Bapasy, “Kakso My e TOIKOBA KOMIUTHIHPAHOTO, ako CNeABAI Tpabu-
naTa” Ja, ©Ma HemacTHH ciysau 4 Gosiectd, H 3ary6u Ha 61A3KH. Ho ¢ yskrodeHne Ha Takupa
TparefiiH, KOUTO ¢a CBP'BX HAWIATA CHJIA, 3ACHyXaBame OBEYe OT OHOBA, KOBTO HU C& CJIydBa.
XopaTa He yBaXaBaT NPaBUIaTa, a [ocKie ce OIJIAKBAT OT nocnegcTBasATa.”

“Ho, reHepaJle, 10BeK MOXe Aa UMa JIOLI KbCMET, LOPH Haii-goBpure MoraT fa 6paat cio-
meni. [lornenHere kax crpana Onexxamep!” :

“Beuuko o uma npuuuHa. [IpodeTere peceTte HoXM 3all0OBEIH, TaM & Ka3aHO BCHHKO. Ha-
pyLIABAIl Md W ¥Mall HenpusTHocTh. “He ibxul”, kasaHo e TaMm, a OnenxalimMep usnbra.”

“JIRYHHUAT MY KHEBOT, H3JIEXA4, CBIIO € MHOI'O KOMILTHIHPaH, HE ocofeHo acTIHB, MOXe

61 3aTOBA ...”, ONKTAX ce 1a Hameps onpabianue. Ho 'poysc He ce npefae. “AKo 3anoqHeM ¢

TOBA - 3410 e TpAGBaNo TOH, KeHEHHAT MBX, [a ce cpema raiino ¢ apyra xena? (HaMexsare
3a TaitHoTo mbTyBade oT Jloc Anamoc no Can (QpaHnucko, korato Onenxaiimep npexapan
nomta ¢ [UkuiiH TaT/0K, KOMyHHCTKA U GHBIIA Heropa IPUATENKA; AreHTHTE N0 CHTYPHOCTTA
O MpoCeNIH # JOKNA{BAIH 38 TEXKOTO HapylmIapaHe Ha CTPOrATe sanosefu.) Tojl IpecTsb-
nua efHa or BoxuuTe 3amoBeny, a ChIO U NpaBHIHAKA Ha nabopaTopusTa, 33 KOSTO OMI
OTrOBOpEH KaTo OupexTop: Bb3bpaHata [a Hamycka cBPBXCCKPETHOTO mscto Jloc Anamoc
npe:i Te3} KPUTHYHA MeCelu.” .

Kaxso Moxex aa orrosopa? Kak Moxex fa cltops C 1OBeK, kxoiiTo e HouTH anojoreTHYCH,
KOTaTo NpH3HABAILE, Ye JAOKATO OYaKBajl C TPeBora HOBUHUTE OT Xupomuma B cBos AyLIEH

"othc BBB BalIMHITOH Npe3 elH HeOHOCHMO ropelll aBrycToBCKM AeH, Ci I103BOJIAJN OA pas-
‘Komyee SKMIKATA Ha YHH(DOPMATA CH, HapylleHHe Ha ApMelCKus npaswnk? Yosek, koltTo ce

o6¥ ¥, KOrAaTO ro UHTHPAX Aa Ka3Ba NpH efMH cirydak: “Ila BBPBH MO AABOJIUTE, HET NAPH HE
nasaM.” “Hukora He H311013BaM [ICYBHH, KODUTHpa.Me Toit. Moxe na cbM kasan “TleT napH He
7aBaM, HO He H 1 BbpBH N0 AsBonnTe ...” YoBek, KOATO TOBOPU ¢ elHA H CBIIA HHTOHALMA U
eIAH ¥ CbIIH CEPHO3EH TOH KAKTO 32 yPAHOBHTE HIOTOMNH, Taka U 3a NECETTE Boxu zasenn! He
65X cpella] MHOI'O XOpa KaTo Hero, HO Torasa pasbpax mo-Robpe 3allo e ycuan B CBOATA

HeBB3IMOXKHA MHUCHA.
* %k %

Vmalile HAKAKBA HPOHHs B ToBa, Ye OneHxafimep ce CHIyIACK Aa Me NpHEME CaMo 3aI0TO
renepan Ipoysc Me e npenoppyan npea vero, Hultlo Apyro Hamaiue ehexT. B npoBbIDKeHIe HA
JiBe FONUHY HanpasHo ce GSX OMMTBAJ fa HAMPaBs MHTEPBIO G U3BECTHMA ¢usnk. Besqer nbTH
cbM ce ofaxIan i nEcan 10 ofuca My B IIpHHCTBHCKAS HHCTHTYT 38 ChBpEMEHHY HaciIeNBaHUS,
KbeTo Tol Ge HacleAu1 AfHILalH KaTo AupeKTop. MHOro T KOJIErHTe MY, HHTEPBIOMPAHH OT
MeH, Ce onMTaxa Ja MH ypelsT cpela. “He mMoxeTe, pasbupa ce, fia MUIIETE 32 IPOEKTA “Manxa-
TbH”, 6es na ropopuTe ¢ OmK”, kaspaxa acruky Te. Ho MeceuuTe MuHaBaxa, Beve ce 65X cpeliian
C [OBEYETO OT KUBHTE PBKOBOAMTENH HA [POEKTa, & BCE HE Gsx vy M Kyma OT HAKOTaIIHUs
aupextop Ha Jloc Anamoc. Bsix usnosssall npecTuia, KxoitTo umaine “Prilabpc Aafipxect”, 1:1
urpaeitiu mo HaGelenaTa (paHKOPOHUS HA OneHxaiimep, 3asBux Bpbakara cu ¢ “ITapu maq”;
HUXAKBA [10J133 OT TOBA. BAX H3NpaBeH CpeIly CTeHa OT 3AllMTHU CeKPeTApH, KOUTO OTrOBapPAXa
1O euH ¥ by, Hauny; “I-p OmeHxaiiMep ro HIMa. OTkassame cpeldt cera.” “To#l He npueMa
HUKAKBY KypHAIUCTH”, Kasaxa MH X0pa, Gruakn [0 yueHus oTmenHuk, “Toii Ge nenboxo Hapa-
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HeH U cera e efIMH oropuex uobek. Cjie[l OHOBA, KOBTO MY CTOpHXa, Mpasu npecaTa. OcpeH ToBa
He e jobpe 1 He HcKa ja FOBOPYU € HHKOro.”

[Tpes onn 1965-a mouTtn ce 6sx oTkasal fAa Ce CpeliaM C Hero, KOraTo MMeTo Ha Onen-
xafiMep OTHOBO M3HMKHA [0 BpeMe Ha e{HO OT MOUTe uHTepBioTa ¢ ['poyBc. Maxap na Gsxa
TaKUBa [1POTHBONOJIOKHOCTH, FeHePaTbT XpaHellie JHI00KO yBaxeHHe KM y4eHH s, Ha KOroTo
JH4HO 6e OCHIYpPHJI paspelleHUe 32 LOCTHI A0 CEKPETHHTE IOKYMEHTH, BbIpeKH IpOoTHBOIOC-
TaBgHeTO Ha ciyx6uTe 3a curypHoct Ha OBP u npoexta “MauxaTnH”.

“ B HeroBHs cyyail TpsGBa Ja e 610 MHOTO TPYAHO pellieHHe 3a Bac?”, NOMUTAX as3:

“He. HuTo egHo pelueHue He e TPYAHO, aKO IPOCTO T'o B3eMe.”

“3awo My umaxte gopepue?”

“Ha nbpBO MACTO, 110 TOBA BpeMe TOH 3HAEIIIe TOIKOBA MHOTO, Ye aKo O MOYyBCTBA Hernoy-
TEHOCT B OTHOUIGHHETO K'BM HEro, MHOTG JlecHo 0% ce NpesbpHan B 3amnaxa. Torasa misgx na

.3anoyHa fa ce cTpaxyBam. HaMame npuunna ja ro nonosupaM. Hemo, koeTo He ce och3HaBa

IHEc, €, ue TIpes FOIMHUTE Ha JenpecusTa ¥ o BpeMe Ha McnanckaTa BoliHa BeHYKH ubepany
B Ta3H CTPaHa M IOYTH BCEKH, C H3KITIONEHUE Ha eIHO TBBHPJO AApO - 5 unk 10 npoueHnTa, noak-
penfxa UcnaHCcKkuTe KoMYHACTH. Te He BUXKIAXa HHUIO JIoLo B koMyHu3Ma. ENHO oT Hellara,
KOUTO HacTpoiBaxa npoTus OneHxaitmep, Oe, ue Toil Gelle Aapui 3HaYHTEJIHA CyMa, MHC/A
oxono 500 pofapa, 3a JIMHeHKH 32 HCIAHCKMTE KOMYHHCTH. T1o TOBa BpeMe BCEKH alToMpalle

TaKoBa HeIllo, C MAJIKK H3KJIIOUeHHs KaTo MeH camus. [Jo-KbcHO o BpeMe Ha NPOYYBAHETO 3a
paspermeHUeTo a3 kazax: “BieMeTe ypogHuTe cTaTHH Ha “TaMC”™ OT TO3H NEPHOM U KAKETE 3AI10
e TpﬂGB'mo OneuxaiiMep na 6bae Ha TaxHa cTpaHa, korato “Hio Hopxk Taiimc” e 6un Tonkosa
KaTeropHuHo Ha nporuponojioxtara? M Mucuc Pyssent ... kak Moxe [a 04aKBaTe MJlaj HoBeK
na pa3bupa moBede OT BCHIKK Te3H H3KMOTHTENHO MbIPH xopa? OneHxalimep Ge MHOro HauBeH
nomitudeckn. Toil He 3Haellle HEIO 3a NofoGHU Hemma. Xena My 6e HMasa TO3H yKaceH OIHUT U
cren Tosa Ge IMOANOMOrHaTa oT koMyHHcTHTe. CHaxa My Oe peBHOCTHa KOMYHHCTKa; 6paT My
MMalle KOMyHHCTHYECKA WleHCka kapTa, KoeTo He Gelle H3BecTHO 1o ToBa BpeMe. CaMUAT Toit
6e noceTr HAKOMKO chBpanus, Gelile ce CEBP3AN C XOPa, IPErbPHAE TA3H MAES, HO NOJIOKeHH-
eTo be cBIOTO U ¢ BCH'{KM OCTAHAJIM B aKafeMUYHHS CBAT. Ho He CMATaM, Ye CAMMAT Toil e
HMaJ1 YJIeHCKa KapTa.”

“Bsix mpas, 4e OmeHxaiiMep He NpeNcTaBIABalle PHcK 3a curypHocTTa. IIpeMepeH prck
Moxe 6u, Ho Toll ce kpue BbB Bcekd. Hukora He Moxem fa Gbiemt cTo NpolieHTa curypes. M,
pasbupa ce, Tps6Ba a BHEMaBAll 33 U3HY[BaHe; U3HYABaHETO Ge HEMO, OT KOETO Ge CTPaxy-
Bax npH Onenxaiimep ... KAE gonycHa yxacHa rpeuika, KoraTo oTHe paspenleHdeTo My. Tosa
6emre HCTHHCKA BeHeTa cpelty Hero.” ‘

KaTo nponbikaxme pasrosopa cH, ['poyBc Me OnUTa KakBo ME e kasa Onekxaiimep npu
TO3H U OH3M ciydail. Toll 6e MHOTO U3HEHaNaH A4 uye, 4& He CbM ce cpeital ¢ Hero, “Ho sue

TPABBA na rosopuTe ¢ Hero! Tojt e U3K/IIOYMTENHO BaXeH 3a BawlaTa KHura.” “Coriiaced

C'bM, I'eHepaJie, U MOJIOXKUX CHCHUANHE YCUNIHA & ro Buis, Ho ...” “Xum...”, Be BCHUKO, KOETO
xasa ['poysc, 2 nocyie MAHaxMe Ha Apyra Tema. ChIaTa Kol B3ex o6paTHO Bhaka 3a Hio Mopk,
a Ha chelBallaTa CYTpHH Osx M3HeHanaH oT Half-mpusTHOTO TenedoHHO obaxmaHe. “Tyxk e
ofucwT Ha A-p OneHxaiiMep, kasa riiacht. PasGpaxme, de GuxTe HckaiM cpema ¢ JUpeKTOpA.
Lle 6bne mu ynoﬁﬂo 3a Bac ytpe, 24-tu? Jla? Torasa ine Br ovaksame 8 14:30 Tyk, B HHCTHTY-
Ta "

bsax no6pe MOAroTBEH 332 HHTEPBIOTO - foTorapa OsX pazyqmJ B INetailiu 6uorpadusaTa Ha
Oneuxaiimep, 6sx npoyen MbIHHA CKPHIT HA NyBIMYHOYO pasriiexaHe Ha HeroBOTO paspe-
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LIEHHE 32 ROCTRI, Osix obchk AN J1YHOCTTA H pafoTaTa My ¢ MHO3HHA HETFOBH ChTPYIHULH -
¥ BBIPEKH TOBA OsX 0CTA HEPBEH, KOraTo ce INPABHX JHLE B JIHNE Cpelty Hero. B kpas Ha
xpauwaTa “Onn” e Half-TpoTHBOp suMBaTA PHrypa B LTS IPOLKT, KAKTO ¥ HAll-IUTeHgBaILA-
Ta ¥ eHUrMaTH4Ha. XopaTa uiu 6Jaroroseexa lpey Hero (3a CBOMTE aCHCTEHTH U CTYIEHTE,
ocobeHo namuTe, KOMTO ro oboxasaxa, Toi 6e kynToBa (PHIypa), HITH SPOCTHO I'O OCHKAAKA.
Huxora He 0ax I‘OBOpHJI ¢ HAKO# OespaznnyueH KbM Hero: Tol Ge unm “reqnit” unK “aporaHTeH,
HeJTOSNIEH eroleHTpUK”. ‘

BonHaBuAT, NOCHBAN MBX, KOHTO Me mocpeilna To3n cied oben B oduca cu, 6e MHOTO
HamperHar, CAKall ofaraile YCHUJIHR fa KOHTPONHPa HIKAKEB [I0CTOsHeH BbTPelleH OrbH, Be
HECCTECTBEHO HU3NUT H TOBA MU HAMOMHH 3a cliyxoBeTe, ye e Besnafexnno GoneH ot pax. Ho
OT Apyra cTpaHa, 3Haex, 9e e 6un Muoro cnab ¥ xaTo Miaan.

W a3 6ax snevaTtieH ot OneHxaif!Mep. T'nackt My Ge THX, & MaHHepuTe My - JroBe3nn, ana
NPOHHUKBAIIKTE MY, CMAlBAIN CHHH O4H K JIHUETO My, BUGPHUPALIO OT SyBCTBHTEHOCT, ITalle-

xa. To#t roBopeie GaBHo, nofGHpaliky BHHMATENHO AYMUTE. MeX Oy OTHEHHTE U3PEUEHHS Pb-

LeTe My CH HIpaexa ¢ JlylaTa HJIM NIpexbeBallie, 3a Aa ce NPHOJIHKY 10 Iposopena Ha cBost ofiHc
Ha AP TepHHS eTaX ¥ Ja NorjefHe kM napka. Toil BefHara My Kasa, 4e Me IipHeMa 1o MoJiGa Ha
I'poyse, 33110TO H3NKHTBA FONAMO YBaXeHHe K'bM reHepalia ¥ HeroBaTa npelieHKa; Ho TpabBa oa e
SICHO, e HAMA 1A Ce 3a/1aBaT JINYHY BhIIPOCH H Ye HIKOH aCTIeKTH OT IOCTPOSBAHETO HA ATOMHA-
Ta Gomba Bce ome ca sacexpeTenn. Tosa Tolf IporaHece ¢ HEYMOIAMOCTTA # KATEFOPHYHOCTTA
Ha HAKOM, KOHTO He OM U3THPIAT HHKAKBH XKYPHATHCTHY 6CKH MJIYIOCTH. Y CETHX ChILUS aBTOPH-
TEeT, KOraTo U3BaJUX kaceTo)oHa CH W TOM HOMCKa Ja IO H3KJIH04a, JOKATO a3 1PLB He OTTOBOPS
Ha BBIIPOCHTE MYy: KAKBO TOYHO HCKaM Ja o MHTaM, KakBO 3HaM 3a npoexra “ManxaTsH”, € KOro
CbM pa3sropapsll Beue, KAKBU Ca OCHOBHUTE HJEH, KOHTO MCKaM Aa pasrbpHa B CBOATA KHHIA,
I'oBopuX ABIro, 9yBCTBAHKH Ce MaJIkO KaTO CTYNEHT Ha M3MHT, a ToH Me ciymaite, 6e3 na me
npexbeBa, Ge3 npusHak Ha onobpenue ui HeomoOpenne. Beeky MbT, KOraTo HACTBIELIE MbIYa-
HHe, Toil nexnuxo Me noprukeawe: “Ilpoxwikapafite, npoab/DxaBaiiTe!l”, B a3 NpoAbDKaBaXx.
Korarto cBbpIIuX, Toll 0THOBO ce NprGIHKHU O NPO30pena H GJIel NPOIHDKHTEIeH MOMEHT Ha
Pa3aMUCHJ NOCOYH KBM KaceTo(oHa md ¢ Girena yemnBka: “Cera MoxeTe Aa ro BumounTe!” Ode-
BUAHO OsIX U3NBPXaN H3NHTA.

Kaxere mu, a-p OnenxaiiMep, xora To4Ho U Kak 33 DP’bB [I'bT HAYYUXTE 32 NPOEKTA Ja Ce
nocTpoH atoMHa 6om6a?”, 3anouHax a3 ceoeto HHTEpBIo. [TociegBaxa MHOT O IpYTH BHIPOCH,

IhymorueBama 6oméa ,feberarkomo”

YparueBama 6om6a , Momyenyemo*
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BLIPOCH 32 KOHKPETHHU AETailll, ONMCAHUS Ha CUEHH U pasroBOpH, JIMUHHU BIEATICHHT OT
xoneru u c6uTus. Toil OTroBapsille ¢ TOTOBHOCT U, pasbupa ce, MHOTO HHTEJHIEHTHO, & a3
HAy4HX MHOTO Hella, kouTo Tpabsamie na pasbepa. Ho oT Bpeme Ha Bpeme HSAKOR HenpusiTeH
BLOpPOC Kapallle ChpPAeYHAs, TOTOB Ha ChleicTBAC (QU3NK PASKO A4 IPEKBCHE CBOS HHTPUIY-
Bl PA3KA3 ¥ 33[ HIMAMHATA KPEXKOCT Ha JlelukaTHATa My PaMKa Ce NOABABALIE CTOMAHEHO
nune. HanpuMep, KOraTto paska3palle enisof, 3acsarail H “enuH OpUTaHCKH y4eH” M a3 ro
NonUTax JaJid HAMAa npenaun OnudanTt, OneHxaiiMep Me U3IIIEAA JIEACHO ¥ MU C8 COIHA! “Hs-
Ma fa paskpus umeTo, Kaszax “GputaHcky yueH” ¥ ToBa e noctaThuHo!l” Ciiell ToBa CTaHax Mo-
BHMUMaTesleH ¢ BeapocuTe. MUHYTH NMO-KbCHO, ClIel KaTO CBBP3aX HAKOU JeTallJii OTHOCHO
pAHHHS TepUos Ha oGBbP3BAHETO My C IPOEKTA, TOH CTAHA MO-MEAHXOITUHEH U JIAKOHHHCH:
“Topa e nobpe gokymeHTHpaHo. Hama cMuch/1 a3 [la ce nopTapsm!” U Tosa 6e scuvxo. Ho o
npuHuun Ge roToB Ia CHTPYAHHYH, Makap ¥ HUKOra Aa He ce OTHycKalle, crazpallKi cTpoOro
oM UKAaNHHS TOH Ha HHTEPBIOTO, CAKAILL Ce CTpaxyBalle, 4e MOXe Aa cTaHe NpeKalleHo JHYHO.
OcTaHa M7 yCellaHe 32 rOMAM PeClIeKT H HUKaKBa TOMMHHA, Chrijack ce a Me BUIH OTHOBO

npedd Oa 3apbplla.pbKonnca, HO 3APAaBeTO MYy C€ BJIOILIH npes cjiefBamiuTe MecelH W Toit

nmovnHa Tpes pespyapu 1967,
s sk ok

KuuraTa Torasa 6e noz nedart. MexayBpeMenHo Tpsbsaue f1a ce 3aHAMaBaM ¢ IApyr npo6-
71eM, YUSTO CEPUO3HOCT HUKOra He 6X MoJo3upalt: paspelicHHeTO 33 KHUTaTa. Beuuxn xopa,
KOWTO 65X HHTepBIOMpal, 65Xa criaswiii cTporaTa b3bpara fa obebkaaT KOWTO M Ja e CeKkpe-
TeH Ehiipoc. AJla 25 roauHK chep, BOMHATA MaJIKO OT [EHCHOHMPAHUTE CILyXKUTEJH, WHXKEHepU
M y4eHH 3HaeXa Koe TOYHO BCe Ollle Ce Maselile CeKPeTHO U KOe MEXIyBPeMEHHO NIOCTENEeHHO €
6uno pascekpeTeno. OcBeH ToBa, HMaiiku npeiBHA o0UYaHOTO BpeMeTpaeHe Ha MOUTE MH-
TEpBIOTA, BAHATH CHIIECTBYBALIE Fh3MOKHOCT HEBOJIHO [1d C¢ M3IIb3HE HEIO HIIM Aa KaxaT
HEIllo oBeve, 0TKONKOTO Tpabna.

BSX M3MpATHJ CTPAHKLE OT depHosata Ha KSIE eqnHCTBeHO 32 1a MpoBepsT PakToIOr A HA-
T4 M TEXHUYECKATA TOYHOCT; ChC ChiHaTa Ies OsX Aaa Ha redepan I'poysc Apyr# CTpaHHuH,

npenumHo naparpady ¢ quTaTH oT Hero. CeBceM AcHO Be, 4e He MHTaM, HUTO I'bK L€ MpHeMa '

KaKBHTO U Oa GHJI0 IpeIoKeHHS 3a peLAKTOPCKH npomeHH. Ho Bsx HCTHHCKH IHOKHPaH, KOTaTo
MAJIKO TIPeId KHHraTa [a OTHe B Ie1aTHHIA, elUH ouLHajieH Ha BHJ IUTHK IPHCTUTHA OT KSE
B158 Bamuartod. ChabpKale ThHKa Gpoliypa, osariaBena “AKT 3a aToMHaTa eHeprus Ha Cb-
enuHeHuTe WATH”, [IpHAPYXaBalloTo 1 KPATKO nucMo Ge IpocTHIKO, HO CTPOro Me ChBETBALIE
[ IPOYETa YCIOBHSTA HA AKTa MHOTO BHHMartenHo. KaTto npoderox fsa naparpada, kocata M1
noury ce usnpasy. “HakasBa ce ¢ AOKHBOTHA NPHCHAA ... HITH 20 roguay uiau 10 FORHHK U T.H.
.7, 4ied cliell WiieH MpeaynpexieHns, e KoHTo pasryacy, paskpue JOKYMEHTH, CbIbpKaIlH
3aCeKpeTeH MaTepHay OTHOCHO SAPEeHOTo opbXkHe ... iMamie fopu TakuBsa (pasy kato ... "Haka-
3yeM ckC cMBPT ...” CMbpT?! Och3Has, 4e TOBA He € Lera, H3THYaxX Lo Tejehona u ce obagux Ha
Mosta Bpb3ka ¢ KIAE, riasuus nstouHnk. Kato ro ysepux, 1e uMaM CbBBPIISHOTO XKeJlaHKe na
CH CHTPYIHHTHM, pasbpaxme ce Aa My U3NpaTa IBIHUA TekcT Ha phkonnca 1 KAE na me noka-

" HH HAKOJIKO CeIMHIH MO-KbCHO BhB BaLIMHITOH, 32 Oa ro o0CBIHUM. :

CpelaTta 3a pa3peleHHeTo ce CheTos npe3 1HH 1966 r. B crpagarta Ha K AE na “Eity Crpait”
¥ npofvbJikH 6130 [wecT aca. KoraTo 3aex MsACTOTO CH Ha KpBIJIATa Maca, BUASAX, e BCEKH OT
TPHMATA MBXe Cpelly MeH HMa KOMHe OT MO HANHCAaH Ha MALIMHA PBKONKC, ¢ MHOXECTBO
GenexKy, HaAPACKAHH C MACTHJIO B T0JIETO HA HEKOJIKOCTOTHHTE cTpanuny. Exun ot Tax e oT
BP u Topa Me NpHTECHABALE: YECTHO KA3aHO, MHOT'O OT onKcaHusTa Ha GomMbaTa ¥ mpou3Bol-
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CTBEHUTE NPOLECH MOXeXa Na GbAAT pa3veTeHU KaTo LUNMOHCKH PANOpPTH U a3 Bsx U3HEPBEH
ollle KOraTo Myt TiHcax. BAX onucBal HalpHMep KOMIIOHEHTHTE Ha I'bpBHTe TecTsaHu Gombu,
LeTOHAIHOHHUS UM MEXaHU3bM M TEXHUS MOHTAX B TAKMBA ReTaHy, e Te3u naparpadu wsxa
18 MH Cb3HaJaT HEPUATHOCTH, MUCJIEX CH 43, BAX ONMCcBAJ TalHUTe MHCTANALNH, KOKTO NMPeiH
Ha HHTO efWH BLHIIeH YoBeK He € DHIIo mo3sosleHo Ha BUH. Taka ue koraTo yoseksT oT OEP
3aMOYHA Mperea cH, 04akBax UCTHHCKH CepHOo3HH npobemy.

bsx usHeHanaH. Tlo-ckopo n8oiiHo usHeHagaH. [TouTH BCUYKH HacTH, KOUTO 65X cMATAN 38
W3KJIIOURTENIHO NeNUkaTHH, MAHaxa Ges Becakaksy prapaxenns. Y obpaTHoTo, naparpaduTe 1
U3pedeHnsTa, KOATO 3BYUaXa HAI'BIHO HEBHHHO, MPe/IU3BUKAXA Hali-KaTeropuvHO NpPOTHBO-

Mpwem B uect Ha ApTup KomnTeH npes 1946 ..
Cennanw; Leslie R. Groves; Vannevar Bush, Enrico Fermi, Kenneth D. Nichols, George D. Pegram, Lyman J. Briggs;
Npasu: Charles Thomas, James B. Conant, MUKLCMbP Apmzp Komnmy, Edgar V. Murphree,
Crawford H, Greenewalt.

HOCTABAHE: HENIO CIOMEHATO HapuMep B GHorparaTa Ha HAKAKSB yUEH WK TEMATa Ha OK=
TopcKaTa My JHCEpTalys; BETA HA HAKAKBO npucnocobienue, YuATO GopMa, XUMAHEH ChC-
TAB # TouHH Mepky 65X cBOGOEH fa onucBaM; PakThT, e MATKO Tpefd HAKAKDS 1pobus a-p
X e ofgasan ¢ Y u Z, ¥ Jopy QaxTsT, 4e I € MO3HaBaJL. W no meH gHemied He ¢bM pasbpan
3auto nojobHu GesBpeldHH uHpopMalHHKy e TpabBano ga 6bAAT BBPXOBHA TallHa, & KOraTo
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TIOMKUTAX, OTTOBOP BT Gellle, e camaTa PUHEHHA 32 TOBA e 4acT oT TaiHaTa. Ho xopaTa or KAE
fsxa TBBHPAH OTHOCHO TOBA: MOra Ja 3ana3f Te3H M3peveHUs eAHHCTBEHO aKo caM CH noema
pucka, Te Bsaxa U3KTIOUUTENHO JII06e3HN, He Me 3aIljIAlIBaXa ¢ HUIIO; CAMO YMOJIfBaxa 3a Mo-
eTO CHTPYOHHYECTBO. A3 C FOTOBHOGT C€ CBINIACHX TaM, KbAETO NPEAJIONEHNTE KOPEKIUH HIH
IPOMEHHU He 3ucAraxa HoBeCTBOBAHHETO MU. AJla HAKOJIKO CTpaHUHUU U3HCKBaXa CEPUO3HU NPO-
Menn, TaxX npeHankcax M Npeaafox OTHOBO 3a ofobpeHue; HiIKou OT faparpadure cHOBAXa
Hskoko eTH Mexay KAE » MeH, AokaTo He HaMepHXMe NpHeMMBE koMupomuch. Kato
0 Te 65X NOBOJIHHE H 43 HAMAX onjlakBanus, V3anuTBax Thra eARHCTBEHO, 3a1eTo TpabBame
A2 U30CTABSA TPU-YETHPH MHOTO KOJOPHTHH ENH304a, KOWTO CMATAX, 4e Ie ObAAT OTJIUYHH 3a
MoOsiTa KHUra. Ho KOraTo oCh3HAx, ue Te 3acAraT HAKOM OT OCHEfHHTE Hal-BaxHH TalHH,
PEBHHBO NaseHH He caMo oT CHBETCKUS ChEO3, HO M OT CHIOSHHAIHKTE, He HACTOABaxX U 1o6po-
BOJIHO, MaKap M ¢bC ChXKANEHUE, Ce 0TKA3aX OT THAX.

3a ;@ ce 3aI0UTA OT APAKOHOBCKHS “AKT 3a aTOMHATA eHeprus”, Mperyielax MHOrOTOMHAITe
CH APXUBH, BCHYKH chOpaHy 3anucy i GesIeXkKH, ChAbPXKALK OTIPATKH KbM OHOBA, KOETO MH
fe xasaHo, 4ye e ceKpeTHO, ¥ r'i genosupax B KAE.
: * % &

KuuraTa 6e ny6smkysana npes nponetra Ha 1967 r. OtaysuTe 6sxa MHOroGpolHH ¥ MHOTO
TO3UTHBHY. I"0JIAM IPHEM B HALIMS HIOHOPKCKM ANapTaMeHT, 06eJHHH OTHOBO HAKOJIKO GHBILK
YHacTHHIM B NpoekTa “MaHxaTeh”, BofleH oT caMus reHepan 'poysc. MHOro oT xopaTa He ce
Gsxa BHXKIATM OT BpeMeTo Ha BoiiHaTa, a “Hio Mopx TaitMc” mofpobHo Hanuca 3a chBuTHETO.
Tenepan I'poyBe ce MPUCHEAUHE KBM MEH B [OpeUNa OT BECTHHKAPCKH M PafHOMHTEPBIOTA,

HpOPIBHElCS[i:IKId XBﬂJ’IeﬁCTBI/Iﬂ 3a KHUraTa MU. ,HOGZIBCHO KBM TBbLpHAEC JlJaCKaBHUTE MHEHN A, H3pa3e-

HU myGAHYHO OT HAKOJIKO eKcIepTH, ToBa Oe Hali-3a10BOJIUTEIHOTO CBOMTHE 3a. MEH.
“TTpoexTbT “Manxarsh” 66 nybauxysaHa u 8bB Bennkobputanns, Sinonus, ®pannus, ep-
MaHus ¥ Mtanus.

Mpeson ot aHmuitcku: Papa Ljawesa m

TOCJENUC CAEI KHUTOTIUC

3a onesu, kouTto Beue ca wenu "IpoexrsT Mauxarsu",
paskaspT Ha aBTopa CredaH ['pyes kax e 6u1a nycaHa KHUraTa
ZOMbJIBA KAPTHHATa Ha HEOOMKHOBEHOTO CHOMTHE M SPKHTE

06})83” Ha 3a0elieXUTENHN JTUUHOCTH U YYE€HHY, yuacTBallil B
Hero.

A OHe3H, KOMTO OT HalleTo clucaHHe HaydasaT "Kak
Hanucax "[IpoekTsT MaHxaThH"¥, HAMA Kak Ja He MOTBPCAT
camarta kHura — usgatenctso "Hayka", Cotus, 1998 r.

* Cutono, pousmeceno oT r-u Ipyen Ha IPOMOLHATA HA GLITapCKOTO
uipanne na keurata v Aynara na Coduiickns Yuausepourter, aupnn 1998 r.
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100 I'OJUHHU OT PO)KI[EHI/IET() HA

AKA/l. HUKOJIA BOHEB*

(1898 - 1979)
Mpog. apH Feopra Neanos, OO Ha CY

AnocTHata fefHOCT Ha akan. Huxona boHes e obnagana oT oyxa 6birapckaTa acTpo
HOMHUS A NOCTUI'HE HAYYHOTO HUBO Ha 3arafa. o

Axapn. Huxona Boxes e pomen Ha 11 (23) rosu 1898 r. B Crapa 3aropa, kbIeTo N0OJyYaBa
rUMHa3UaATHOTO ci obpasoBanue. [Tpes 1922 r. sapbpIuBa clenuaiHocTTa “QU3nKA U MATEMA-
tuka” Ha Couiickns yuusepcrTeT. Clle 3aBbPILBAHETO CH NOCTHNBA HA paboTa KATO ACHCTEHT
8 KaTegpata no nu(epeHUMANHO H UHTETPATHO CMATAHE , KOATO C& PBKOBOAH OT H3BECTHHS
Grnrapcku yued npod. Kupus [Tonos, MaTeMaTHK ¢ MeKOyHapOAHa U3BeCTHOCT B 00/1acTTa Ha
GamucTukata. Hiuxona BoHes npaBH IbpBUTE CH CTBIKH B ACTPOHOMHEATE KATO CHELHAJIH3AHT B
Cop6oHaTa u HabmomaTen B [Tapexkkara ocepsatopns npes 1922 - 1924 rr. Cnies; ToBa 1OCTDI-
Ba Ha pabora B [eopesuvnus uHctuTyT B [Torenam (lepManus), KbaeTo paboTy KaTo TOMOLL-
HHK HayueH cBTPYAHMK mpe3 1926 - 1928 rr. [Ipes 1928 r. samuTaBa fOKTOpCKa AuCepTaLHs B
Bepnunckus yHusepeuteT no TeMa “TloteHnuansT Ha Holtman A o6paTHUTE CIBTHULM Ha FOnu-
Tep ¥ Catypu”. Tosa uscnegpaHe MoXe f1a ce OTHece K'bM pasfiesa KocMOroHus, eHa axTyalHa
¥ 32 CbBPeMeHHATA Hayka obacT.

Cwmata rofuHa e u3bpas 3a goueHt B CY. OT 1932 1. e uapbHpeaeH npodecop, a npes 1937
r. e usbpan 3a pegoseH npotecop no acrpoHomus, wi.-xop. Ha BAH - 1948 r., akagemuk -
1977 r.

Toit e prroBoguTes Ha KaTenpa acTpoHomus v noBeue oT 40 Mo/MHY HeTe JeKUHH N0 ce-
PUUHA ACTPOHOMHUS, TEOPETHYHA ACTPOHOMHES U acTpofuanka. [To Te3u IUCLHUIIAHY & HAHCA
CLOTBeTHHTE YuebHunu: “Actponomus”, “TeopeThuHa acTpoHOMHS” 1 “AcTpodusika”, KOHTO
ca Npen3aaBaHn MHorokpaTHo. TOBa ca MbPBUTE YHHBEPCUTETCKH YUeOHUIK N0 ACTPOHOMHS,
H3IafeHH Ha Gbarapcky esuk. Task akageMudHa aAKTHBHOCT B H3/1aBaHeTO Ha y4eGHUIM IO acT-
poHomus & yaukanHa. Hukona BoHes e ChaBTOP H Ha bPBUS YIeOHUK IO aCTPOHOMHA 32 CPen-
HHUTe yumtuwa. [To oHoBa BpeMe [O-TOJISMATA YacT OT CHABLPKAHUETO HA YHHBEDCHTETCKUTE
KypcoBe ce majallle HA KnackyeckaTa acTpOHOMHS. CreaBaluat npodecop Nno acTpoOHOMHUS,
Hukosna HUKOJI0B, 3HaYHTENHO TPOMEHH ChABPXAHHETO, KATO akleHTHT be MocTaBeH Ha acTpo-
(usmxaTa. B yueGHuTe nporpamu Ha G@ cera ce H3nos3Ba Majka JacT OT HEFOBHA yueOHHK 110
AcTpoHomus, a acTpou3uKaTa e CHIIECTBEHO M0-PAa3MYHA OT OHA3U O BPEMETO Ha npod.
BoHeB nopajli peBOMIOLMOHHUTE OTKPHTHA OT NOCNENHHTE AeceTHNeTHS. Bbrpeku neobxonu-
MOCTTa 06y4eHHETO [0 aCTPOHOMHS B YHHBEPCHTETA [a C& [IOCTABY B CHOTBETCTBHE C HOBUTE
OTKPUTHS B aCTPOHOMHSTA, HErOBUAT y4eOHHK 110 TeopeTHHHa aCTPOHOMHUS 0CTABA AKTyaJleH U
nHec. Pasbupa ce meT3HAYHUTE JIOrAPUTMUYHK TabJKLM, C KOWTO HAKOra NPecMATaxMe opbu-
TAHUTE eleMEHTH Ha KOMETa, ca CaMo CIIOMEH M TO CaMO 33 MOMTe BpBCTHHIM, [IpecMaTaHeTO
HA TPAEKTOPHUTE HA KOCMHYECKHTE aNapaTy cera CTasa Bb3 OCHOBA CHILATA TEOPHS, KOATO €

* Hownag, winecen Ha 2 10ym 1989 r. no ciyuait roMIMHAIATA HA 4KA M, H.Boues (¢ MaJIXKH ChKpallie-
BA).
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Pa3BUTa B yueGHuka Ha npod). Bowes, Ho anropuT™uTe ca npucnocofeny 3a ChbBPeMEHHHTE KoM-
TIOTHPHH TEXHOIOIHH. : ‘

Tyx My e MsicToTO 12 OT6esteNwM, He TaM, KbaeTo TEOPHUATA € HelIOHATHA B APYTHTE y4eBHU-
LM, B To34 Ha npod. BoHes e usnoxena nepdexTHo H sicHo. OT Herosus yueGHuK qoBek pasbupa
KaKBo 03Ha%aBa METONKA Ha IPENOAABAHETO B yHHBEPCHTETA. Pa3bupa ce HeGecHaTa Mexaumka
& Heobxoanma B ofydeHneTo 110 aCTPOROMIUS, He CaMo 3aIoTo TpA6Ba Na oTaaBaMe HeoBxoqU-
MaTa NOYHT H YBaKeHHE K'bM [Nefarordyeckus TalaHT Ha npog. GoHeB, HO H 3aI0TO T4 € Heob-
XOMMMOCT 32 NPOQECHOHATTHAA ACTPOHOM. ACTPOHOMUATA He 61 GHla TOUHA HayKa, axo chbBpe-
MEHHHAT, . :

Hexa ce cnpem na HayunoTo TBOPYECTBO Ha npod. Bones. B couTe ciomenu Toif nume:
“Karo cTyaeHT npexamgox BEAHBX eIMH PBKOIHUC OT okono 20 cTp. Ha mpot. Kupun onos nog
TPBMKOTO HassaHHe “MaTeMaTHYeCKH OCHOBY Ha, Hay4YHHS PEaTHBUI LM, Mucns, ve Tosu Tpyn
My HaIpaBH BRevaTseHHne”,

Tosa e nbpBusT onut Ha Hukona Bones B HaykaTa, KoBTo TpabBa 4a ce oLeHyu KaTo ycrelleH,
34WOTO, KOraTo 3a MbPBH N'BT BH3a B [Tapuikara ofcepBaTOpHA U Cce NpencTaBs Ha HeliHms
AUpeKTOp (H3BECTHHAT 10 OHOBA BpeMe acTpoHoM b, Baito), Toii Hocu NpenopbYUTESHO ITHCMO
oT npogh. K. ITonos. Marnexaa Topa e o AOCTATHYHO, 32 [1a 3all04He YCNIeHaTa npohect-
OHajlHa kapHepa Ha Huxona Bones. Tol e aauncyien B MepHAnaHHaTa cinyxGa Ha oGcepsaTopu-
ATa, KOATO ce 3aHUMARA C ONpeelIsHe Ha TAYHOTO Bpeme. UsBbpursa HaGonenus ¢ Mepuanan-
HaTa TpBba Ha otue-TIpen. [o-kbeHo HabJonatenHara My pabora e CBbp3aHa C eKBaTOpHAJI-
HEs M QoTorpadekns otaen Ha [apuxxara o6cepsaTopus. Tesu Herosx U3ceABanus ca ny6um-
KyBaH# B 1Be paboTy B cdcaHueTo Ha (peHckaTa Axanemus Ha HaykuTe.

B noktopckara cu Auceprauns Hukona Boues npuema Hoifimanosus noTeruuan, kofirto e
CKCIOHeHIHAHA (yHKLUUA Ha pascTosSHHUETO (B AHCEPTAUMATA - PANHYC Ha NPUBIAYAIATS che-
Pa), 33 PasnuKa oT HiotoHoBHS TIOTEHIHAN, KOUTO & oﬁpamonponopunoﬂaneﬂ HA Pa3cTOSHH-
eTto. Huxona Boxes ROKa3Ba, 4e 006pATHOTO OpBUTANHO ABUNKEHHE Ha CUbTHHOKTE Ha HOnunTep
Moke na ce 06scHH, ako Te ca aCTepOMAH, KOUTO ca 3aXBAHATH OT MPABUTALHOHHOTO ITOJIE HA
TtaHeTaTa. Kyacuyeckara HeGecHa Mexanuka e Pa3BuTa Ha 6a3aTa Ha rPaBUTALHOHHES OTEH-
nuajt Ha HioToH, 4 He Ha To3d Ha HoliMan, Ho nopu u CHBPEMEHHHATE CXBALIAHMUS 32 OBpaTHMTE

PYAa, oT xouTo 68 ca unCTO HayuHH, nyGnuKyBaHy B
HAlK ¥ HyXAH Hay9HH cnucaHus. Io-ronsmarta yacT ot CTATHHTE MY Ce OTHACSH [0 TeJIaTa OT

ChnbHueBata cucTema: CTPOeXKa M eKCHEHTPHUHUTETA HA IPHCTEHA Ha CatypH, crniecarocTTa Ha
Henrtyn u Mnyron, I€pHONLT HA poTauus Ha BeHepa, KOHTYPBT Ha KOHTHHEHTHTe, 3a KOeTO
PA3BUBA EAHA HOBA TeOpUsl, 1PO6IEMBT ¢ ATnantuna, sa MCTGOpHTHHTe ONIACHOCTH IIPH KOCMU-
IECKH ITOJIETH, KOSATO Ce OKA3BA MHOI'0 MAJTKA., WUmawenna ny6nukanus no Kidﬁepﬁemxca. ‘Tpabaa
Aa ce otbenexu, Ye npeobnagasar TPYyAOBETe N0 KOCMOTIOHMS, KOETO OTJaBaM Ha HErOBATA CKJIOH-
HOCT kbM (unocodeku o6o6uienus Ha o PUpOAHHTE 3akoHH. CbBCeM ChBpeMeHHO 3BYYH TPYIBT
MY 33 3Be3NIHUTE acoHWalHdd, B KoiiTo Tpeqnara efuH TeOpeTH4eH MeTog 3a onpelessHe Ha
OTHOCHTENHHTE Bb3PACTH Ha 3BE3HHTE ACOLHALAHN H PasCTOSHUSATA 10 TAX, KATO H31OJI3BA eHa
TEOpEeMa OT HelpeKbCHATHTE BepOATHOCTH, To3u TPYA € aKTyaJieH ZOpH B Halu¥ JHH, HO TOK
OcTaBa Hesabens3aH. Takasa e cnabaTta Ha yaenus. OT HeroBoTo TBOPYECTBO ocTaBaT caMo Hs-
KOJIKO TpyAa, KOHTO CJIE[BALIATE NOKONEHHS NoMHAT. CamMuAT npod. BoHes oTnens TpyHa 3a
SBE3AHUTE ACOUMALUH B OTHE/HA NANKA, O3arjaBeHs “Hali-no6pure Tpynoge” H, M3rNexna, e
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UMaJl HAMEPCHHE [ IPONBJIKH N4 passuBa Tasy Tema. [lopaay ToBa, Ye He MOXEM H2 U3JIOKHIM

LOpH HaKpaTKO OCHOBHHUTE TpyaoBe Ha rpod. BoHes, e ce Cnpa Ha Te3H, KOUTO ¢a SOl pUHecTH

34 HEroBaTa MeXyHapo/Ha U3BECTHOCT. B ToBa oTHOMWeHue Tps6Ba a ce oT6enexar fBa Hayy-

HHA TpyIa, KOHTO Ca NOJy4HJIH BUCOKO NPH3HAHKE B HAYYHUTE CPefu:

l. Paspa6oTBa npoexT 3a reofesndHa Bepura or Adpuka no CeBepHHS JeNOBUT OKeaH, KOATO
npeMHHaBa # npes Buirapus. [poexTsT e 0106peH oT MexIyHApORHUTE KOHI'PECH IO re-
one3us u reogusuka s JIucaGou (1933 r.) u Bammnrrron (1939 r.). Tosx HpPOeKT He & ochblnec-
TBEH, 3a100TO 3an04Ba BropaTa ceeToBHa BoiiHa, a c/ied Hes - epaTa Ha M3KYCTBEHHTE CIBT-
HHL(H Ha 3eMATa, KOHTO Ce OKA3BAT MHOTFO no-eJeKTHBHH 32 peluaBaHeTo Ha riobaHu re-
ORE3UYHH 3a[akH, KAKBATO e npeyoxu)l 1 Hukonail Bonen. HayunnTte My uHTepecn B Tasn
06acT HaMMpAT K3pa3 B Ch3NABAHETO Ha bpBaTa LIeHTpasHa CTAHIES B Briarapus 3a Ha6-
JIIOAEHHUS HA U3KYCTBEHHU CI'bTHHIH, 32 KOETO TOll & IIABHAAT MHUIHATOD.

2. Hail-iupoka MeXayHapoJiHa H3BECTHOCT Nosywana TpyasT Ha Hakona Bowes, B kofiTo pas-
Tnexaa npobrema 3a Npou3xona Ha TyHHHTe kpaTepd. TOH H3XOXIA OT HIeATa, He pasnpese-
JIEHMETO Ha kpaTepHTe Mo JIyHaTa e CBBP3aHO ¢ IPHYNHATA 32 [IPOHIXOAA Ha KpaTepuTe. Axo
JIyHHHTE KpaTepH ca ce o6pasyBajii OT NaflaHeTo Ha METEOPUTH, KOETO & cnyualitio sBiete,
TAXHOTO paslpefeNieHHe BLPXY JIyHHaTa DOBBbPXHOCT Chlio Tpsa6Ba na e cryuaiino. Karto na-
CjiefiBa pa3npeelIeHHeTO Ha pa3cTOAHUATA MeX/y KpaTepuTe, Toil Joka3sa, 4e TOBA pasnpe-
AesieHye He e ciyvaiiHo. OTTyk NpaBu H3BOJa, Ye Te Ca PE3Y/TATA OT By/IKAHHUHA Reftioct.
Hayunurte Tpynose na Bonep mo npo6ieMuTe ¢ JyHHHTe KpaTeph NOJyYaBaT Hal-BHCOKA
OHEHKa OT acTPOHOMUTE. B cnioMennTe cu Toif nume: “Thbpae 3abenexnrenta € MosTa
AeHHOCT B H3c/enBaHeTo Ha npobiemure Ha JlyHaTa B Teuenue Ha 40 ronuuu. Jolinox no
CXBaIAHETO, 4e o-rojlemuTe kKpaTepH BhpXy JlyHaTa u Mapc ca oT ByfikaHHYEH IPOU3XON U
Ye Mo-MajJKHTe KpaTepH MOraT fla ca oT MeTeopuTeH npousxon”. Tosa saxmoyenue Ha Hu-
xoJia BoHeB e 061IONPHETO U MOXE [1a Ce MPoUueTe BB BCeKH ChBpeMeHeH yae6HHK o acTpo-
HOMUSA. ' :
3a fa 3acHs MOS H3BOJ 38 MEXKIYHAPOAHATA H3BECTHOCT Ha pod. BOH?B, me CI:I:)MeHa ,ue

kHurata Ha Kronu “Ceppemennata actpoHomus” (Cuni, L'Astronomie d’aujourd’hui”) e nmocse-

TeHa Ha A-p I1. bese u Ha npod. Boxes.

Ocpen nayuna i npenogabaTescka AeftHoct BoHes e passui orpoMHa ofliecTreHa 1 opra-
HU3AUHOHHO-Hay4YHa AefiHocT. PrkoBonuTen e Ha Karteapa acTpoHoMus ¥ Ha AcTpoHOMHU Yecka-
Ta o6cepparopus Ha CY B npoawDxenne Ha 40 roanuy, a Ha CeKuusTa 10 acTpoHOMES {cera
Hrcrutyr no actpoHomus) npy BAH - 24 roguuu. Ilpes 1942 r, nocTpospa HOBOTO 30aHHE Ha
Acrponomuyeckara obceppatopus 8 BoprcoBaTa rpajuta, 3akylysa HOB MaJTbK TeJIeCKON H
oficepBaTopHATa CTaBa ChC 3aKOH CiIyx06a 33 TOUHO BpeMe. MHUIUATOD € 3a HOCTPOSBAHETO HA
HAO - Poxen, kosiTo ctapa Hait-ronsMata-obcepsaropus B FOroustouna Espona u e ropgoct 3a
Gvarapckarta Hayka.

Ha nencnonnarta BbapacT 68 roquuu roii Geltte ropen) NpUBbHPKEHUK Ha UAEATA 34 Ch3AABA-
He Ha clienyanusatus acrpoHoMus 88 OO, JleknuuTe My N0 TeOPETHIHA ACTPOHOMMS CE OT/IH -
4YaBaxa C¢hC CBOATA SCHOTO U ITpenH3HocT. To3u TpydeH NpeJMeT Usriiexjaine NpUsTeH Ha Ibp-
BHTE CTYAEHTH OT cllelUaIn3anns acTpoHoMus. Tolt e yduTes Ha U3BecTHHTe ObJrapcky acTpo-
Homu MannHa ITonobsa, Hukona Hukonos, Boromun Kosaves, Mapux Kannmucoa u op. Crnegpa-
LI0TO MOKOJIeHMe ACTPOHOMH ChLIO ciiyllaxa NexnunTe Ha npod. Bores. Toit e yauren Ha no-
ToJIAMAaTa 4acT oT NpotheCHOHAJIHUTE ACTPOHOMH B Bbarapusi. ]

To npennoxenne Ha Huxkona BoHeB acTpoHOMESTA ¢TaBa OTAeNeH yuebeH NpeAMeT B cpel
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HUTE YYHJIRILA ¢ XopapHyM 30 "aca, KakTo ¢ B MHOI'O HAIIPeHAIM CTPAHH.

Paferen e Ha HAeSTa 32 NOCTPOABaHe Ha miaHeTapuyM B Cofua. 1o Heroso npensiokeHue e
H3[a0eH0 NOCTAHOBJEHNe HA MUHHCTEpCKUA ChBET 34 IIaHETApUYM, HO TasH ujes Ha npod.
BoHeR 0cTaBa HEOCHLIECTBEHA HEMOBA MEUTA, HO 83 s BB3IPUEMAM KaTO 34BelllaHie KbM ChBpe-
MEHHOTO NokojieHre acTpoHomu B BAH u CV.

Bun e uien Ha Komucusra sa Jlydata u Ha KomucuaTa 3a H3BbHatMoc(epHY HabloneHns
Ha MexayHapoaHusl aCTPOHOMUYecKH Chro3. OcHOBaTeN € Ha ACTPOHOMHYECKHS KajieHaap U
Ha BLirapckoTo acTpoHOMHYecko ApyxkecTso. bun e aexan Ha OO npes 1934 - 35 rr., nox-
npencenaren Ha MexnyHaponHaTa (pelepalus 0o 'promaTmca ¥ IOYeTeH 4JIeH Ha MHOXeCT~
BO JpyXkecTBa.

OpranusaTtop € Ha 13 -us KoHrpec no acTpOHABTHKA, KOHTO € MbPBUAT Takss B M3TouHa
EBpom HarpageH e ¢ opretuTe “qepBeHO 3Hame Ha Tpyaa”, “Kupun u Metonuit I cr.” n “Qe-
HUKC” - TPBIKH OpREH 3a HayKa.

B cnomenuTe cut Hukona Bones nuiue: “Bsx Ha 7 rogusy. EnvH ned polae y Hac, passwiny-
BaHa, efHA Most BpaToBueka - YIUTeKa, KOATO HU cbobumy, de Snonus e nobeauna B pycko-
AnoHcKaTa BoitHa. Hue 6ixMe noTpecety oT M3HEHAMa, 3al0TO GsixMe yBepeHH B nobenara Ha
Pycus, Ha “nano Mean”. Bama MM He NOBAPBA Ha T3 HOBUHA, HO KOraTo TOH, OTSIBJieH pyco-
¢un, no-KbeHO pasbpa, de Tasd HOBUHA e BAPHa, ToH ce pasbosid Ha nerno.” Equn cnomeH oT

1915 r.: “Otupox 3a npss mbT B-Cois KAaTO YHeHUK OT cTaposaropckata rumMaasus. [ocernx
roneMus napk (Boprcosara rpaauta). Haxolt M kaza, mocousaiiku elMH YoBeK B “rapcoHeTka”,
M3npaBeH KaTo Teferpaded cruil, IpUAPYXeH OT eHO KydeHle, 9e Toba ¢ MBan Basos. Az ce
npuBITEKEX KBM Hero, MO3HAX I'o, CBAJIAX YIeHHUecKaTa cil (Jypaxka U [o MO3paBhX C NOIJeS,
IJTAMHaJT OT BB3TOPT W Hod#TaHue. Toll OTrOBOpH YCMHEXHAT Ha HO3ApaBa MM. Toba Deule ennx
OT Hal-ACTIIMBUTE AHK OT KHBoTa MU.” Jlpyr cnomen e 3a Gania my: “TTbpBHAT TOATHK KbM
ACTPOHOMHATA NOJyYHX oT fama Mu. C Hero nasexme HALIETO JIO3e, HA 5 KENOMETpa H3TOYHO OT

- Crapa 3aropa. MaxMme cu eqHa konuba fo j03eTo, BbpXy eIdH 0T XBIMoBeTe Ha CpeaHa ropa.

‘OcobeHo fo0pe “nazexiMe” 103eTO HOMIEM, TOTBHANH B ABJAOOK ChH, YITOEHH OT YHCTHS BLILYX.
Baumia MH MM [0Ka3Balle CH3BE3NUATA ¢ OBArapCKHTE HMeHa. O6BpHA MH BHUMaHHe, 9e’ CITbH-
LleTO He M3TPSABA BUHATH OT E[HO U CHINO MACTO HA U3TOYHHA XOPUIOHT B Ap. BBpXy Tean Hewa
a3 ce CIpAX No-kbcHo noapobHo B Mos yiebuuk no Chepuuna actporomus ot 1940 r.” I'lo
BpeMe Ha CeNUaM3aunATa ci BbB Ppanuus u epmanus Toll He ¢ 3a6paBUI CBOHTE POAUTENH
U cBos pOﬂeH kpail. [TocpelexueTo Ha mpaam CTpaHPIL[d Ha D,OKTOpCKaTa My [HCepTAIMA e “Ha
Maiixa mu”

B zaxmouenne Tpabea na otbenexa, 1e Huxona BoHes e ropgocet 3a CT’Ipa 3aropa, koATO ©
POAHO MACTO H Ha MHOrO ApyrH GenexuT GLAraph ¥ KOATO BUHATH CBDBP3BaM ¢ BB3POXKIECHC-
KHfl IyX ¥ BB3XO/la Ha HoBaTa Gbirapeka Abpxasa cliel OcBoboxneHueto. Baupexyu Tosa sna-
Ta TBopHecka JeHHocT Ha Hukona BoHeB e oToafeHa H3LANO 3a pa3sBUTHETO Ha ObirapekaTa
Hayka, IOpaziy KOeTO CMATaM, Y€ TBOPUECTBOTO MY NIPHHAMIEKH Ha OBIrapckaTa Hayka i Hero-
BATa FOJAUIIHEHA € IPeKpaceH OBOJ Aa OTAALEM HALIETO BL3XMILEHME H NOYUTaHHEe K'BM Hero-
BaTa JinuHocT. Hukona BoHeB u3NpeBapd CBoeTo BpeMe, 3alllOTO HEroBaTa aKTHBHA HAelHOCT

BOHeLle aCTPOHOMUATA B BeArapus no neTs KbM UHBHIM30BaHa Espona. Toll e THTaH Ha Gbi-

rapcKaTa aCTPOHOMUSL Axo He Geme Huxona BoHes, HallaTa aCTPOHOMMA HAMALIE A € TOBA,
XoeTo e gHec.
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60 I'OAMHY I'EOMAT'HUTHA
OBCEPBATOPUS ITAHATIOPUIIE

Cr.H.c. o-p Nnusa Yonakos,
PbkoBopuTEN Ha feoOMarHuTHaTa 06cepsaropus

KaTo IBJIEHYE 3eMHHAT MarHeTUIEM € Ol NTO3HAT Ha YOBEYECTBOTO OT Half-
Abjiboka apeBHocT. KaTo Hayka 3anouBa fa ce pa3BuBa OT cpejaTta Ha XV-Tu
BEK CJIe[l HANPABEHHTE MO cyma ¥ Mope oOIIMpHM HAGNIONEHUS Ha ejeMeHTHUTE Ha
reomaruTHOTO nojie (I'TIM). Toraga e 6110 KOHCTATHPAHO, Y€ 38 pa3IUYHK TOYKH OT
3eMHATa [IOBBLPXHOCT HAOJIIOAABAHNTE CTORHOCTH ca pas3yinyHu. [lo-kbeHo, ipes XVII-
TH BeK, ca HamnpaBeHH MPOJbIKUTENHY HaONIONEHHA B e[lHA U ChIa TOYKa, KaTo M0
TO3H HAYHH Ca OTKPHTU ASHOHOILHHUTe, a cJie] ToBa M BeKoBMTe Bapuauud Ha I'MII.
OTKpHBaHETO Ha BapHalMMTE Hajlara HeoOXOAUMOCTTA OT TAXHOTO H3cJ/Ie[BaHe upes
HeMNpeKbCHaTOTO UM HabimoJieHNe U perHeTpUpaHe B CIIEUUAIIHO TOCTPOEHHTE 3a LENTa
I'eoMarHWTHH oOcepBaTOpUHM, KOWTO BB3HMKBAT Hail-Hanpen B 3anagna Espona u Py-
cus okoso 1820 .

B Havanoto Ha 30-Te roguHK Ha To3u Bek npen [eorpadckus UHCTHTYT npu Mu-
HHCTEPCTBOTO HAa BOHHATA Bb3HHKBA CHJIHA HEOOXOAMMOCT OT MeOMarHUTHH JaHHHU 3a
usanata crpada. [TonyuapaHeTo Ha Te3n HaHHH € CRBP3aHO ¢ MOTpeOHOCTTA OT Mar-
HHMTHA BapHaLMOHHa cTaHUHA B Bbirapus (Haii-6nuskaTa no oHoBa BpeMe ¢ 6rna Bu-
eHckaTa MarHutHa obceppatopus). 3a Tas3n uHen ce cpopMHpa KOMUCHA OT NeTHMa
crieuHaNucTH (TpuMa NpodecopH, reo/IE3UCT U MaTEMATHK), KOSTO ja NPOYYH U ofNpe-
JeIi MACTO 3a MarHMTHA BapHallMOHHa cTaHIusA. KomMucusiTa e TpabBasio na ce ¢1bob-
Pa3sBa CbhC ClIEJHUTE H3UCKBAHMA 32 MACTOTO: Aa Oble Nnpubau3NTEHO B LIeHTbpa Ha
Brarapus; na e B cpaBHUTEJIHO CIIOKOHHO MarHUTHO NoJie; Aa e OTAajledeHo OT XKeJle-
30ITLTHH JIMHUM, I'apH, IPUCTAHMILIA H IIOCETa ¢ MHTEH3UBHO ABHXeHHe; a 6bae bnn-
30 10 HACEJIEHO MSCTO, B KOETO Jia HAMA rojleMH HHAYCTPHAJTHH 06eKTH H IPaBOTOKO-
BH MHCTAJIALIMH, KOUTO GMXa CMYLLABaJld B MOMEHTa H MO-KbCHO €CTECTBEHOTO Mar-
HUTHO 10J1€; J1a HIMa Pe3KH TeMNepaTypHU MPOMeHH; la MMa HUCKH N0JMO4YBEHH BO-
M, 32 J1a MOXe Aa ce MOCTPOM “BapHallMOHHATA KbIUa” Ha HeobxoaUMaTa AbJIGOYMHA;
12 MMa Bb3MOXHOCT 33 3aXPaHBAHE C eJ1eKTPUUECcKa eHEPTHs.

TTpes 1935 r. u 1936 r. komucuaTa obMkans cienHuTe cenua: Xucap, Kapnoso,
Kaszaunsx, IMupaon, 3natuna, Konpuswmua, Crpenua, bpesoso, [anartopeku koso-
HHH ¥ TpH MecTa okoio [Tanartopuine. [Tpes centemspu 1936 r. mpotokouTe oT or-
JeAaHUTE MecTa ca npejcTaBeny npef TexHuueckns cbbeT npu [eorpadckus HHCTH-
TyT. Cllel cTaHa/luTe pa3uCKBAHKA 33 BCSIKO MSCTO Ce CTHUra JIo U3BoJa, ue JIbpkas-
HUs FOPCKM pascanHuk kpail rpaj [laHariopuule ¢ Hal-NoAXoAA1) 33 MATHUTHA Bapu-
ALMOHHAaA CTAaHUMA. led NPOeKTUpPaHBTO, MOCTPOIBAHETO U 060py11BElHBTO Ha CTaHUU-
AT ©a M3NOJI3BAHU ONUTLT, TO3HAHUATA U TIOMOLITA HA CHIELMAIMCTH OT FeOMArHUT-
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Ha ofceppaTopust Humerk - Mepmanus.

O¢uumnanHoTo oTkpyBaHe Ha MbPBATA Ha BaNKaHCKUS nojiyoctpoB "'eomariuTHa
CTaHuus - [lanariopuiue ctara Ha 7-mu HoemBpu 1937 r., a perynspHa perveTpanus
Ha ejieMentyTe Ha I'MII ce uapbpuBa oT Hauanoto Ha 1938 r. Heun OCHOBATEJ U
pbroBoauten e Xpucro Kandun, kolito 3aema mocra ot 1937 1, no 1948 r,

Ho 1961 r. cranuusTa e na NIpAKO nofvuHeHHe Ha MUHUCTEPCTBOTO Ha OT6paHaTa,
KOETO onpeleis 1 eHHHTE TACHOBEJOMCTBeHH 3aauu. Cles Tasy JaTa Ts IpeMHHaBa
xbM leodusuunus wacTHTYT Ha BAH 1 ce MperMMeHyBa B MarauTHa o6cepsaTopns -
IManarropume (MOIT). [Tpemunapaneto koM [OY ce XapakTepHsupa ¢ 66p3o nomob-
pABaHe Ha paGoTaTa Ha MOII, pasmmpsiBane Ha 3alaYMTe, CTOSILM IIPe KOJMEKTHBA U
3alpn6o4aBate Ha MeXKIYHAPOJHOTO CbTPYAHUYECTBO CBC CPOJHH MHCTUTYTH M 06-
CcepBaTOpHH. Baxen MoMeHT ripea Tosu mepuog e U3]1aBAHETO Ha MMbPBHUSA MAarHUTEH
GromeTHH ¢ pesynratute or pabortaTa Ha MOTI, xoiito 6uBa pasnpaTeH OO BCHYKH
FEOMATHUTHH OBCEPBATOPUY M MHCTHTYTH Mo cBeTa. Taxa MOI] CTaBa HU3BECTHa B
HAYUHHUs CBAT B OG/IACTTA HA F€OMATHETH3MA H CTBIKA 110 CTHIKA 32T104BA Jla u3rpax-
A3 M 3alllMTaBa MEeXAYHAPOJHUA CH aBTopuTeT. ExXXerogHo 3anogpar na ce nyoauky-
BaT M U3MPALIAT, H CHOTBETHO JIa Ce TOJIY4aBaT OT BCHYKH BOJAEIIN IeOMarHUTHU 06-
CEpBATOPHY M HHCTHUTYTH, MAaTHUTHU GlosieTHHM. OCBeH ToBa elHa YacT OT MoJy4aBa-
HUTE JAHHH Ce NPeJOCTABAT HA TPHTE CBETOBHH LUE€HTBPA 32 MATHUTHH JaHHH - CAllL,
Pyous w Slnonus. Hatpynanata tam HMHGOPMALIUS OT BCHYKH obcepBaTopuu (BB BHA
Ha KATAJI03M ¥ KapTH) Ce M3Npalla X0 3aUHTEPECOBAHUTE BEAOMCTBA U MHCTUTYLIUK

"o ceeta. MOIT e npureta B‘Mef)‘!cz(yuapouﬂa"ra acoumnauus no 'eomarneTussm u Aepo-
nomust (TAGA), KaTo chTpYAHUIITe Ha 0BcepBaTOpHATa y9acTBAT BBB BCHUKH paboT-
HH CBBEILAHNA ¥ HA MHOTO OT THX M3HACH HAYYHMU cbobuieHs. Ta chINO € uleH Ha
CBETOBHATA MpeKa 32 MarHMTHH JJAHHU U € BKJIIOYEHA B Kpbra oT 20 eBponeicky 06-
CEPBATOPUH, KONTO 06MEHAT MATHUTHYU [AHHH 33 10 criokoHHM B I¢OMarHUTHO OTHO-
LICHHE JIHH OT BCEKH Mecell. ' ‘ .

- MarHuTHUAT cTaHpapT Ha ofbcepsaTopusiTa ce xomponupa Ype3 ABYCTPaHHHM CpaB-
HHTEJIHH H3MEPBAHKA C BOLEILH EBPOTIEicKY o6ceppatopuu. Topa onpenens poJiaTa
7 Ha €TAJIOH 33 BCUYKM M3BBPILBAHH Y HAC reOMAarHUTHY H3MEpPBaHUL.

OcBeH Hayuna B MOIT ce M3BBDPLIBA H NEHHOCT, MMala NPHIIOXeH xapakTep. Ko-
JIEKTUBBT € M3paboTuil “I'edepanta cHUMKa Ha Brirapus™, pesyntatute ot xosto ce
u3nonsBaT oT MuHHCTEPCTBOTO Ha ot6paHnaTa, [Ipeanpustuero 3a reo(u3uYHU npo-
yuBaHus, KoMuTeTa 1Mo reosiorus u Ap. MarHuTHuTE MeTOIM 32 MPOYYBaHe Ha 3aMexH
B HEH3CJIElBAHA TEPUTOPHA ca HaH-6bp3nTe M Hail-eTUHUTe. Te ce U3MOJI3BAT U NpH
apxeonorudecknre paskonkyd. C MOMOIITA Ha CEMUANMCTY 1 amapatypa Ha MOIJT ¢
TFOJIAMA TOUHOCT BsIXa OMpelesieHH MeCTOMONONKEHUATA Ha TpakuiickaTa rpoGHuMIa B
MecTHocTTa “Myneit” u cTewnre Ha apXeOJIOrMYEeCKHs 06eKT “Kpacen”.

Enxo ot nanpasn HNATA B paboTaTa Ha KONEKTUBA € POMEHTHBATA dacTHal MIT,
KbM KOSTO CHaJiaT ¥ FeOMarHUTHUTE BypH. HMHTepechT KbM TaX B OCHENHUTE HAKON-
KO FOAMHM HAPACHA 3HAYMTEIIHO BBB BPb3Ka © M3CJIEBAHUATA Ha BINUSHUETO Ha BJIH-
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SHWETO Ha UM BBPXY 3[PaBETO Ha HOBEKa. ‘

Burpeku GuHAHCOBUTE 3aTpyIHEHHUS, KOJTEKTHBBT (B MOMeHTa caMo oT 4 aywn) ce
CTPEMH 12 3aTa3H 3aBOXOBAHUTE NIO3ULHM YPe3 BbBEXAHE HA ChBPEMEHHA PETUCTPH-
patla, H3MEpBaTEeJIHA W N3YUKCIIUTE/IHA anapaTypa. [Ipy cujiHa KOHKYPEHLIHS C MHCTH-
TYTHTE M 0OCEPBATOPUMTE OT GTPaHUTE Ha GuBLINA M3ToueH 6ok, npefcTaBeHATa OT
Hac NporpaMa creyesid koHKype Ha Gonnauus “@osnkcsares” 3a ¢hbBMECTHA paspa-
boTka Ha HOBa perucTpupaia anapatypa. T ZaBa BB3MOKHOCT HE CAMO 32 BH3YaJTHO
HabJloAaBaHe Ha JEHOHOWIHUTE BAPHALMH HAa FeOMarHUTHOTO M10Ji€, HO M MHOTO Obp-
30 Ja ce 00paboTBAT MoJyYaBaHUTE JaHHK, 32 1a 6bAaT U3NANEHH B nopenHus brone-
THH. :

Bneprona cnen 1961 r. B Hawuy W uyxau criMcaHus ca ny6sinkyBaHd Ha g 80 cTaTHU
1o npo6aeMUTe Ha 3eMHOTO MarHUTHO MoJie.

HeftdoctTa Ha MOIT kaTo eQAHHCTBEHA MHCTHTYLHA B BbIrapus, saHrmasamma ce ¢
npoGieMuTe Ha 3eMHOTO MAarHHTHO [10JI€, € OLEHEHA BHGOKO 0T [IpaBUTENCTBOTO, KO-
€TO W34aBa CTELNATTHO Pa3NopexXAaHe 3a 3aLHTa Ha oOcepBaTopusTa. CbriacHo He-
ro ce 3a6paHaBa CTPOHTEICTBOTO HA KHITHILHU M APYTH CrpagM Ha nnoly ¢ paguyc
500 m u Ha MHRycTPHANHN 06ekTH Ha ol ¢ paauyc 1500 m ot MarHuTHaTa obcep-
BaTopus - [lanariopniue. ™

IHPUATEJICTBO HA
CbMUIVIEHUALI

Mapusa Kupuesa

pean 20 roauHH ce poau MPUATENCTBO HA ChMHIUIECHHLM 30 YOBELUKATA CH

HprHOCT B €JlHA MOCTOSHHO NPOMEHAILA C& U HECHTYpHa, Ges Hc06xonnmme
NMO3HAHUA 34 cOGCTBEHOTO CH 31paBe, Cllefa.

Cera, KOraTo MOMTE NpUATENH, PUIULIUTE, CH CIIOMHAT HAYAIOTO Ha CBOETO MAJIKO
ob1LeCTBEHO M HAYUHO OBHXeHHE, HApeYeHo KoNoKBUYM “@U3ukaTa B ONMA3BAHETO HA
Y0BEKA 1 OKOJIHATA MY cpela”, a3 ¢ BbJIHEHHE e BPBUIAM B TOAMHHTE HA Ch3JaBAHETO
My, KOFaTo ca MM Ouu HeobXOIMMH U MOMTE CKPOMHM OPraHU3aTOPCKH YCUINA, 3a 1A
ce Ch3Aaje TPaJHUUMsA, CBBP3BAILA X0OPA C M10-ABJIFA WM M0-KPaTKA HAYUHA MPaKTHKA.
Ipes 1978 r. yiMax Beye cBOMTE 5 rOAMHM CTaX BBB (JU3HUecKaTa KoJlerus Giaronape-
Hue Ha Coduitckus knon Ha JI®, uniito cexpetap 6ax. HesasucuMo oT npodecuonan-
HATa MM QHFAKWPAHOCT KaTO (DUITOJIOT, LEHHOTO NpHOBILaBaHe Ha HM3ULM OT pazinu-
Hu npoMsiK Ha Ta3u BceoOGXBaTHA Hayka MM Momaraiue Aa pasbepa Mo kakbs HAUMH
TpHXKATA 33 YOBEKA W OKOJIHATA MYy Cpela MOXe Aa Obhe Les 3a pasBUTHE HA eOWH
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H3CNIeloBaTEN W MIPUHOC 32 NOLIbPXKAHE HHTEpeCca Ha BCEKH YOBEK KbM COBCTBEHOTO
My oLle/isiBaHe.

3amoTo Ha Te3M CperIy KOJIETHTE MU 3aILUTABaXa 3aKOHOMEPHOTO MSCTO Ha (PU3H-
KaTa B MEJMLMHATA, KBAETO CAMO Cb3JaBaHETO Y M3MOJI3BAHETO Ha BCE MO-ChRbPILE-
Ha anapaTypa 3a KOHTPOJ M JieueHHe Ha HKU3HEHHTe (QYHKUMH MOXe ja rapaHTHpa
ITBJIHATA 31 PABHA 3alUTA HA YOBEILLKMS KUBOT; Ha (U3MKaTa B CTPOUTENCTBOTO, KO-
©TO M3rpax/a Hai-HeMmocpeACTBEHUTE YCIOBUA 32 eXelHeBHA paboTa M MOYMBKA Ha
XopaTa, KOUTO C NoBede 3HaHUs 6Mxa MOIJIM Jia ce 0cBOGOISAT OT arpecHBHATA Cpejia,
KosiTO pa3buBa 3paBeTo WM: TOUYHO TAKHBA 3HAHMS [UE Ca HU HEOOGXONUMH BCeE NOBE-
4Ye, 32 Ja ONa3UM 3eMsTa CH, Bb3JyXa ¥ BOAUTE 3a ObJIeliuTe NOKONeHHs. 3aToBa MHC-
7, 4e BPb3KaTa Ha (PM3UKATA ¢ EKOJIOTUATA UMa 0coBeHO 3HaYeHMe, 3a [ ToJy4aBa
40BeK TOUHA HH(OPMaLMs Kora ¢ PeMUHA 'PaHULIATa HA €CTECTBEHOTO CH 0BIIyBa-
He G MPUPOJATa ¥ CaM Ce € NIPeBbPHaJ B PYIIHTEN Ha COGCTBEHUTE CH YGTOU.

Codutickuar kioH Ha HacTosuins COB He ce 3aTBOpPU B CBOMTE PaMKH U ITPHBJIeYe
OT MHOTO IpafioBe B CTpPaHaTa CIEUMAJIMCTH JIEKapH, XMMHUIH, GHONO3M, HHXKEHepH,
BOEHHH, arpOHOMM, YUHTE/H U Ap., ¢ KOUTO 00ChkIaxa U paslpocTpaHaBaxa 3HAHU-
ATa 33 BPEJHOCTUTE, KOUTO HH OOKPBIKABAT Ype3 BCEKH ype 1 Harjie]] 06/1eKuaBali exe.-
HEBHETO HH - TENEBU3OPH, KAGETHY MPEKH, MUKDOBLJIHOBH NeYKH, J1a3€PHHU YCTpoitc-
TBA B HAYKaTa M MeJMUMHATA; 32 IPOBIIEMUTe, CBbP3aHH C H3M0JI3BAHETO HA ATOMHA-
Ta CHeprus ¥ paJMOAKTHBHHU J'bYSHHS; 32 IyMa M BUOpaLMKUTe; 32 HEHOHH3UPAILUTE
Ab4eHHs ¥ T.H. Camo MOBHIIM3aLUATA HA CHIELMAJIUCTH OT PasfiuHu o6J1aCTH, Ha HO-
BOTO MOKOJICHHE YyUCHH, aCTMPAHTH U JOPH CTY/IEHTH, IOMAara jja ce OrpamMoTsBa o6uk-
HOBEHHs NOTPeOUTEN Ja U3NON3BA KaUuecTBEHA TEXHUK3, KOATO ¢ MPEeMKHaIa H3NNTa-
HUSATA Ha JabopaTOpHUTE 110 JO3UMETPHS U n'bqeaamm‘a nojyduna cepTudHKat 3a
pasnpocTpaneHue ot Komurera o ctanjapTH3aLius..

MouTe xonery ¥ npusTeNM NPOABIKUXA HeyMOpPHO 20 FO,III/IHI/I Ia ce Gop4r, 32 na
Ce 0Ch3HAC OT TUMHOCTH U HHCTHTYLMH TOBA, KOETO B APYI'M CTPAHM € CUTYDHO Npak-
THKa OT ChILO TOJIKOBA FoJMHU. Taka Te ycraxa, UM O-CKOPO HaJI0OXHXa, U3JaBaHeTo
HA NPABUJIHUK 32 paboTa ¢ JasepH, obeAMHMXa MHOIO TPYNH OKOJIO elHa TeMa ¢ HoJ-
3BaHe Ha oblla anapaTypa, paaGynuxa 6e3 3aKbCHeHHe YeproGunckara MUCTHHA W T.H.
M T.H. 32 TOBa MM IOMaraxa KakTo TSXHATa KOMIIETEHTHOCT, Taka M TBOPYECKMS NyX Ha
TE3H CPEILM, HOBEUIKATA TOINIOTA M GJIM30CT, KOWTO OsiXa Ch3laBaHU H Ce Ch3JaBaT OT
Cpro3a Ha pusnLmTe. Te ce 0OKazaxa MMOHEPHTE Ha e[HO N0, KOETO cera yBIIuYa BCE
TTOBeYe XUJIABU X0Pa, MEXIY KOMTO AMITJIOMAHTH U aohnpaﬂm. H3pppuu ce orpomua
NPOCBETUTE/ICKA AeiHOCT 1 6e3 Ja crioMeHaBaM MMeHa 6HX MCKasla Ja UM OTIaM CBO-
AT IPUSHATENHOCT, 4€ Me Hay4HXa Ha OTFOBOPHOCT M IpUKa 3a WoBeka. BiaroaapHa
6sx ma oTnpasHyBam 20-ug 1o6ueeH KONOKBUYM Cbe CTApH NPUATEIH, 3aI0TO IT0-
KbCHO B IPO(ECHSTA CH a3 HE CBM Ce cpellialia ¢ TakaBa OBMIHOCT, CBbP3aHa npode-

CHOHaJIHO W HHTEJICKTYAJIHO, HE CbM IoJIyyaBaia 110400eH NpUMep 3a JbJITONETHO
KOJIEMMaJIHO ChTPYAHUYECTRO. m
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Ilpes 1989 2. ce nasspwsam 90 200unu om poxncoenuermo u 20 200unu om
cmspmimma wa npogiecop Exun J[pcaxos, ocnosamen na Kamedpama no

_ paduogbusuxa u eaekmponuxa npu Puznyeckun axyamem na
Codiuiickua ynugepcumem

AKAJIEMUK
EMHNJI CTE®PAHOB JIXKAKOB

1908 - 1978

Axapnemux EMun [Ixakos e pogen Ha 2 mapr 1908 r. B [Tnosaus. 3apppiusa cpeHOTO
cu o6pasopanue B [IoBAKMBCKATA MBXKKA FUMHA3MS U C€ 3AIIHCBA 30 CTYIEHT BBB PH3MKO-
maremaTiieckus Gakynret Ha Coduiiokus yaupepcuTeT. JUIIIOMEpA CE C OTIIMYEH YCIIEX
npe3 1931 r., a ot 1933 r. no 1939 r. e acucrent B Katenpara no excnepHMeHTamnHa
dusuxa Ha daxynrera. Hayunara peiinoct Ha Emun JIkakoB BOAHM HAYAJIOTO CH OT
cnenuanusanuaTa My B Bepiuu npes 1936 - 1937 rr. 1 e Hacouena B obgacTTa Ha
panodU3NKATA H EIEKTPOHKKATA, B KOATO TOH pa3paboTBa HOBH METOIH 33 H3MEDPBaHe
Ha enekTpocsnpoTusacuus npu CBY. [pes 1939 r. e u3bpan 3a AOLEHT U YETE KypCoBe
10 ONMTHA (HU3KKA U 110 (U3NYHA OCHOBH Ha enekTpoTexHukarta. [lo-keCHO KypCHT NO
(U3MYHE OCHOBH HA €MEKTPOTEXHHKATA H PALHOTEXHHKATA NPEPACTBA B KYPC N0 OCHOBH
HA eNeXTpOTeXHuKaTa W paamorexuukara. Ilo nero mpod. xakos HanucBa enuH
BEIUKOJIENEH YUeOHHK, IO KOHTO ce 00yyaBaT MHOTO BHITYCKH (QH3HLH.

HayunaTa cn aeiinoct B Burapus Emun [kakos nIpoasiikapa Bede KaTo npodecop -

phB Dusnko-maremaruueckusa daxynrer Ha Coduiickus yHUBEPCHTET H PBKOBOJLHUTEN
Ha kaTexpata no IIpunoxkHa QH3HKA, KOATO NO-KBHCHO NpPEpPacTBa’ B KaTeApa mo
Pagnodusnka u esexrponuka. PaGorn B o6nacTTa Ha (QU3MKATA M TEXHHKATA HA
MarserporuTe. Ciienl u36upaneTo My 3a wieH-kopecnonaesT Ha BAH npes 1948 r.,
HEroBATa OPraHM3ANMOHHA NEiHOCT Ce MpeHacs U B AKAaJeMHMATA HA HAYKUTE, KBAETO
PBKOBOAY TOC/EIOBATENHO CekuuTe no Texsuuecka Qusuka u no Ou3nka H NIPUNOKHA
eNeKTPOHHKA K1bM HOBOOGpasyBanua Pusnyecku HHCTRTYT. [To Bpeme Ha NPECTOA CH B
Jly6Ha, xbaeTo & 3aMecTHHK aupektop Ha MuctuTyTa ot 1959 . no 1961 r., nayanuTe
My #HTEepecH o0XBawaT ¥ 00JaCTTa HA AAPEHATA EAEKTPOHMKA.

Crnen 3aepbwanero my oT JlyGHa, ppKOBOAEHATA OT HEro CeKuus NPepacTBa B
camocroaTesen MHcTuTyT no enektponnka Ha BAH. ITpod. Emun JIxakos e Heros
JHPEKTOp IO Kpas HA xKMBOTA CH. Bjiarofapenye Ha HATPYNAHUA OPTaBU3ANUOHCH ONHUT
TOl ChyMsABA A CH3AALE W JA HACOYH KbM URTEPECHH TEMATHKH HOBH HAYYHH PYIH,
xouTo paboraT B obnacTra HA (QusMkaTa ¥ TexHukata Ha CBY, HA eMUCHOHHATA

eTeKTPOHHKA, HA, PU3HKATA HA FA3OBHN PA3pAJ U MIa3MaTa, HA eJIeKTPOHHUTE TEXHOJIOTHH

u ypenocrpoere u ap. Ot 1967 r. npod). Emun Jlxakos € akafieMuk, a oT 1968 r. - cexperap
Ha OTheneHHeTo o MaTemawaecxn u pusnuecku Haykd Ha BAH.

Vnpasumenen cosem na C@b
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3 “KBAPKDBT U AI'YAPBT”

Mupu Fen-Man

Yacr 4
KPATKU BCTHIUTEJIHU BEJIEKKU

Hosecmenania myi eaaga 17 ¢ 6mopa 8 mpemis pazden o KHU2amd, o3aaaasen
“ITod6op u npueodenocm”. Hogedenuemo na caoxcnume adQnmMUBHU CUCHEM, KAK-
MO U CROAIOYUONIILIME RPOYECH CE 0OCHBICOUIN ¢ ROMOUMA HA 8BEEOCHUME HEMHO20
empoeu, 1o maspoe yoobuu nousmun “npucodenocm” u “nanopama na npuzodenoc-
mua”,

TIpuzodenocmma ne moxce da ce defunupa Kamo Koauuecmaena xapakmepuc-
MUK daxce 30 Cpagiumenno npocmuy u noumu usoaupany cucmemu. Ho sce nak
MOBa NONARILE € NOAC3NO 30 ONUCGUHE HA OQUEAASANCHIO U DUIMHONCUGUHEMO i
opeanusmume. I'pybo kazano, mosa e obujama mendenyus opeanu3smume ¢ no-20-
AAMA NPU200CHOCI Ou PABNPOCIPANAGAM CBOUME 2CHU NO-YCNCUUIIO OM ME3U ¢ NO-

manka apuzodenocm. Opeanusmume ¢ siozo caaba npuzoderocm mpyono ce 6v3n-

POUSBEHCOAM U Cd 3ACMPAIICHT OM U3YC3BAlLe.
Byeemo npepaskas myk we nomecmum kpamsi omksc om eaaga 16, 8 koiimo ce
8B8EAHCOU NONAMUCIO RANOpama Hu npu20deocmma.

Hanopama na npuzodenocmma
[Ipu swsexcdanemo na nemuoeo cmpoeono nouamue “nanopama na npueodenoc-
mina’ ce namsksame na edna npunyunna mpydnoem. Ja cu npedcmagum, ue pas-
AUHAUME 2CHOMUNU™ €A PUSNOAONCCHI 8BPXY XOPUSONMAALA OBYMEPIA NOBD PXH -
na (3UMCHAUA PEAANOMO MIO20MEDIO MAMEMAMULECKO APOCMPAHCIBO NA 6D3-
Modictiume eernomuni). Hpueodenocmma unu nenpueodenocmma ce npedcmassn 4pes
- BUCOUUIINU; KDSUMO 2eHOMUNBI Ce USMEHS, NPU200CHOCmmd ORLUCEd deymepra no-
BB PXIUIA ¢ MIOUCELIBO XBAMOBE U QOAUHU 8 MPUME usmepenus. Buorozume ca ce
yeavsuait 0u rpedemasnm. Apu200eHOCMMA Kamo PUCMAyd BUCONURA, MAKA Ye
MUKCUMYMUME 1A NPU00CNOCIMA CoOMBRMCMBAIM HA 8B)X0BEME HA XBAMOBENE,
a munumymume - na dsnama na 0oaunume; a3 obaue e uINOAIEaM obpamnomo
coeqauenue, Koemo e obuuatine 8 minozo dpyzu obaacmu, u we npeobspua ysiama
kapmuna. Ceea npueodenocmma pacme ¢ 0s2004UNAMA, 0 MAKCUMYMUME HA npu-
codennemma uje ca dsHaAMA 1A NAOUHUME, KAKMO € NOKA3AHO HA Puzypama no-
douny. _ '
lIetizancnim e mespoe caoHcen, ¢ MHONCCCMEO 0nia (“nokannu makcumymu na
npueodenoemma’), wuumo dsabouuny ca mewspde pasauunu. AKko pesyamamsm om
CBONOYUNMU € HERPECMANHOMO 0BUNCENUE HUDONY, M.C. BUHAZU C PACHAUL RPU20~

“enomun - COEKYRIGCINIMG OIN GCUUKN HACACICINGeN g’).(lk'ﬂll)[)l{ G opeandzna, - Ben, npes,
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0eHocm, Mo mo2asa 2eHOMUNBM HAL-8EPOAMHO Uje 3ace0He Ha 0BHOMO HA HAKOA
AAUMKA NAOUHA U HAMA 0Q UMA 8B3MONCHOCH 0a cmuzhe 00 cvcednu no-0ba00Ku
nadunu, coOmeemcmsawu Ha no-2oaama npuzodenocm. Ienomunsm mpabea da ce
0BUINCU NO NO-CAOMHCEH HAUUN OM
npPOCMOMO ChYcKuHe Hao0Ay Ho
CKAORQ. AKO NvKQmyuiu no Cay-
YyaeH HAHUH, mosd uje My daode
8BIMONCHOCM 04 u3nese om
naumia 00AUHA U 0a HAMEPU 8
cocedcmso Opyza no-0saboka. Om
dpy2a cmpana AsKamyuenemo e
mpabea 0a e npeKaneHo CuaHo,

mall Kamo yeauam npoyec wye ce \
okaxce Heefiekmusen. Kaxmo eu-
dﬂ.xMe 21 Hal?-p(l:?/lullﬂu cumy- ) [TocTO9HHO
ayuy, CAONCHUME adanmueHu CNYyCKaHe IymoBo
' . CyCckaHe
cucmemu (fyHKYyuoHupam Hat-
0obpe 6 yca08ua, KOUMO Ca MEXC- [laropama Ha Npu20genacmma; no-20AIMama npuzogeHocm

QunHU MexcOy ped u bespedue. cbomBememBa Ha no-20AaMa geABOULIHa.

I'nasa 17

OT YYEHE KbM TBOPYECKO MUCJIEHE

Jla 3anouHeM ¢ HsKOM GeNeXKH OTHOCHO TBOPYECTBOTO B TEOPETUYHHTE HAayKH U
cjel TOBa Ja M3cJieBaMe Kak TO Ce ChOTHacs ¢ OorpejesieHH BUJOBE TBOPUECTBO B
Ipyry obJacTy.

CrioNly4/1¥BaTa HOBAa TEOPETHYHA MAEH KaTO MPaBMIO M3MEHS M PasWIMpsBa Cb-
ILIeCTBYBAILIATA TEOPHS. 10 TAKLB HAYMH, Ye MO3BOJIABA Jja ce 06XBaHAT HabjronaTes-
HH aKTH, KOUTO MO-PaHO He ca MOXeaH Aa ObaaT o6ACHeHH uau BKJoYeHH. Ts ChILO
NlaBa Bb3MOXKHOCT 32 HOBH MpEJcKa3aHus, KOUTO MOTAT BIIOCIeACTBHE Ja 6BAaT nol-

" JIOKeHK HA NMpOBepKa.

TTouTH BHHAIM HOBATOPCKATA HAed BKIIOYBA HAKAKLB HEraTHBEH aClIeKT, 0Cbh3Ha-
BAaHETO, 4e OfpeelleH IIPHHLMI, KOHTO Mo-paHo e 61l MpHeMaH, ¢ rpelieH u Tpabsa
Ja 6bae oTxBbpiieH. (UecTo ce cirydBa fajeHa NPpaBUIHA CTapa HAes Ja € HaTOBapeHa
O UCTOPUYECKH MPUYHMHH C HEHYXEeH MHTesIekTyajleH Oarax, KOWTO B clleBAILM Bpe-
MeHa ce M3XBbpJist.) B1B Bceku ciryuait caMo OTKLCBAHETO OT elHA Hac/eeHa M Npe-
KAJIEHO OrpaHMYaBallla Uaes MoXe Ja JOBee A0 ONpeesieH HaNpeXbK.

CrnyuBa ce Taka, 9e JaJieHa PaBUIHA UAes TIPH IbPBOHAYAIHOTO i mpejnaraxe u
npHeMaHe MoJy4aBa TBbpAE OrpaHH4eHa UHTepNpeTaLus. B n3BecTeH CMUCH HEHHUTE
BB3MOXHH CJEACTBUA He ce MpHeMAT JOCTaThuHO cepuosHo.Torasa ce Hamara Wiu
OPUTHHAJIHHAT aBTOD Ha WIeATa, MIH HAKOH ApYr TEOPETHK Jia ce BbpHE K'bM Hed M 13
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# NoCBeTH NMO-CepHO3HO BHUMAHHE, TaKa ue 4a GbIe OLEHEHO HEHHOTO IIBJIHO 3HAUe-
HHe,

KakTo OTXBLPAAHETO Ha ¢/lHa HaclleleHa IPellHa MAes, Taka M BPhIIAHETO KbM
NpaBUJIHA WA es, KOATO HE € HaMEpUIIa JOCTATBbYHO IHPOKO NPUIIOKEHHUE, Ce WITIOCT-
PHUPAT OT MbpPBATA CTATHA HA AHHILAHH BBPXY CHEUHANHATA TEOPUS Ha OTHOCUTEN-
HOCTTa, KOATO Toil mybiukysa npe3 1905 r. Ha 26-1‘0)1muﬁa‘m>3pac1‘. Toli e Tpabsaiio
Ala OTXBBPIH NPUETaTa, HO IPEIHA HAies 32 a0COJTIOTHO NPOCTPAHCTBO U BpeMe. Cliex
TOBa TOH IpHEMa CEePUO3HO KaTo 0IIl NPUHLIUI CBBKYIIHOCTTA OT CHMETPHH Ha ypas-
HeHUsTa Ha Makcyell 3a eJIeKTpOMarHeTH3mMa - CUMETPHUTE, KOMTO ChOTBETCTBAT Ha
CHeLHalIHaTa TEOPHs HA OTHOCUTEJIHOCTTA. JloTorasa Te ca GUNU BL3NPHEMAaHH B Te-

CeH CMUCBJT - CAMO KaTO BaJIIHHU 34 eJIEKTPOMArHETU3Ma, HO He HaInpHuMep 3a AUHa~
MHKATa Ha YaCTHLMU. '

ITpumep oT Tuunus onut

Vimax ynoboneTBHeTo U 106pua MIaHC Na MPEeAsnoxka HAKONKO ITONe3HH UJIEH B Te-
OpHATa Ha eJIEMEHTapHUTE YaCTHLIW; He, pa3bupa ce, 0T KiacaTa Ha AMHuaiiHOBUTe
UAEH, HO JOCTATBYHO MHTEPECHH, 33 ]a MU CB3JIalaT U3BECTEH JIMUEH ONHUT 33 TBOD-
YECTBOTO B TEOPETHYHATA HayKa.

Enuu npumep oT Hali-paHHMTE TOJMHN Ha HAYYHATA MU paboTa e 6bae JOCTaTh-
YeH KaTo untocTpanys. [1pes 1952 r., koraTo noctunux pLB paxynrera Ha Unkarckus
YHUBEPCUTET, a3 Ce OIHMTAX Ja 06sCHA MOBEJCHUETO HAa HOBUTE “CTPaHHH” YaCTHLH,
HapeveHU Taka, 3all0TO ce NojyyaBaxa B M306HU/IHeE KaTO CHITHO B3aUMOeHoTBAILM, 2
ce pasnafaxa 6aBHO KaTo ciabo B3auMopeiicTsamu. (Tyk “6aBHO” 03HAUaBA NOMYKU-
BOT OT NMOPAXBK eAHA AecCTMUIMAPAHA OT CeKyHIATa; HOPMAJIHATA CKOPOCT Ha pas-
HajiaHe Ha CbCTOSHMETO Ha CHIIHO B3aMMOJeicTBaIa YacTHLa 61 CbOTBETCTBANIA Ha
MONY)KUBOT, KOHTO € NOo-GIH3®K N0 efHA OMIHOHHA GUNHOHHA YaCT OT CeKyHHAT4, T.€.
NpUOIM3UTENHO BPEMETO, 32 KOETO CBETMHATA OU fipecekjia TakaBa 4acTHIIA.)

A3 NpeanoNoXUX NPaBHIHO, Y& HA CUNHOTO B3auMoJeiicTBHE, OTIOBOPHO 3a M30-
GUAHOTO paXkAaHe HA CTPAHHH YACTHIH, HAKAKBB 3aKOH MY NpeYu Ja IPHUMHABA pas-
NlalaHeTo, KOeTO Mopajy TOBA € MPHHYAEHO Aa NpoTHYa 6aBHO Mox JeHcTBHETO Ha
cna6o B3anMozeiictere. Ho koit Moxe Ja e TO3M 3axoH? OU3MLMTE OTHABHA cnekynu‘
Paxa OTHOCHO 32KOH 32 3a1a3BAHETO NIPH CHITHM B3aHMOACHCTBUS Ha BENMYMHATA, Ha-
pevcHa U30TONMHYEH CUH I, KosTO MoXe Aa npuema croiinoctute 0, 1/2, 1, 3/2,2,5/2
U T.H. ExcliepuMeHnTaHiTe NaHHH, TOIKPENsILH Ta3y njes, Beue Osxa MOJY9EHH OT
rpynata Qusuuu, paGorema B cbuius GakynTeT nox pBroBoacTBoTo Ha EHpuko ®ep-
MH, .23 pelIMX Ja IpoBeps Kalu 32Ma3BAHETO HA U3O0TOIMYHUA CITHH He € BBIIPOCHH-
AT 3aKOH. '

Beme npuero ga ce cmaTa, ue HYKJIOHHUTE (CUJTHO B3aMMOJI€HCTBAILIN) ChCTOSHUS

Ha HACTULIMTE, KOUTO NOJOGHO HA HEYTPOHUTE M IPOTOHMUTE Ca hepMHOHH, BU TpsbBa-
10 A2 »MaT cToliHocTy Ha I, paBuu Ha 1/2 wnu 3/2, wnu 5/2 ¥ T.H. 10 OpuMepa Ha
HEYTPOHA M MPOTOHa, 3a kouto [ = 1/2. (ToBa cxXBalaHe ce NOAKpENALIE OT (axTa, ye
(pepMuonuTe frpHGBa Aa MMaT CIMHOB 'bINIOB MOMEHT, paBeH Ha 1/2 wnu 3/2, unu 5/2 u
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T.H.) [1o ch1lus HaYWKH ce BApBallle, Ye CUITHO B3auMOJeHcTBaIMTe 6O30HHN YaCTHLH,
Me30HHMTe, 61 TpsbBano na umat [ = 0 uau 1, uau 2 ¥ T.H. NoJ0BHO Ha W3BECTHUS
Me30H - NUOHa, koiiTo uma [ = 1. (1 oTHOBO aHaJiorMaTa cbC CIIMHOBMA BITIOB MO-
MEHT, KOlTO 3a 6o30HUTE TpAGBa Ha e UANO YHCJIO, 3aCHMNIBALIE JOBEPUETO B TOBA
cXBalllaHe.)

EnHa cBBKYMHOCT OT CTPaHHM YACTHLM (Cera rM HapHyaT curma  iambpa yacTtu-
1) € CHCTOM OT CHJTHO B3aUModeiicTBalIu (hepMUOHH, KOUTO HABHO Ce pasnajaT Ha
rivoH (I = 1) ¥ HeyTpoH win npoToH ([ = 1/2). CMATax Ja NPUIULIA HA Te3H CTPAHHU
YaCcTHLUM U3OTONMYEH cMH | = 5/2, Taka 4e Ha CWJIHOTO B3aMMOJEHCTBME Ja HE Ce
1103B0JIABa Ja HHAYLHpa pasnagane. Ho Taka HaMalle a cTaHse, 3a[10TO €JIEKTPOMAr-
HUTHHUTE e(ekTH, KAKBOTO € U3bYBAHETO Ha (POTOH, MOTAT Aa M3MeHAT I ¢ eIMHULA U
TIO TO3W HauYMH U30ATBaT HelicTBUETO Ha 3aKOHA, KOMTO HHaue 6U 3abpaHui GbP30TO
pasniagade. ITokanuxa me B IHCTHTYTa 32 mepcneKTHBHHM U3cienpaHus B [IpuHCTBH
Jla pa3Kaxa 3a MosiTa HJes W 3ailio T He ycrs. JJokaTo roBopex 3a curma M Jiambaa
YacTHLIMTE, a3 ce KaHeX Ja npousHeca Qpasata: “Ila npeanoyoxumM, 4e Te umat [ = 5/
2, TaKa Ye CUJIHOTO B3aMMOJeHCTBHe He MOXe Ja MHAYLMpa pa3naJlaHeTo UM”, clle
KOETO Aa MOKaka kak eJIeKTPOMarHeTH3MbT OM pa3buy TOBa paschikAEHUE, 3allOTO
uzmeHs [ = 5/2 Ha [ = 3/2 - cToliHOCT, KOATO OH [103BOJIHIIA Ha BBIPOCHOTO pasnajaHe
Ja npoTteve 6bP30 NOCPEJCTBOM CHIIHOTO B3aUMOJeHCTBHE.

ITo rpeluxa Ha e3uka a3 npousHecox “I = 1” sMecto “I = 5/2”. UsBeanbX cnpsax
nopaseH - pa3bpax, 1e TbkMo [ = 1 mweiue ga cBbpIId paboTa. EneKTpoMarHeTH3MbT
He 61 Morba fga usMedu [ = 1 B 1 = 3/2 unu 1/2, Taka 4e noBeAeHUeTO HA CTPAHHUTE
YacTHLM cera Beve Moxelle Ja ce 06SCHH MOCcPe/ICTBOM 3aMa3BaHeTo Ha [.

Ho kakBo cTaBa ¢ npeANnojaraeMoTo NpaBuilo, Ye CUTHO B3auMogelicTBauTe dep-
MHOHM TpAbBa Ja UMaT croitHocTH Ha [ oT Buga 1/2 wmu 3/2, uau 5/27 B cwiuus Mo-
MEHT OCh3HaX,.4e TOBA MPABUIIO € GIIIO UMCTO CyeBEpMe; HAMAIE HMKAKBa peajiHa
Heo6XoquMOCT oT Hero. Tosa fellle HeHy)KeH UHTeNeKTyalieH 6arax, koiTo Gemnle ce
TIPOBPAJI 3a€HO € TOJIE3HOTO NOHATHE U30TOMHYEH cMUH [, U Gele NouuTo Bpeme aa
ce oThpBeM OT Hero. Torapa M30TOMMUHMAT CIIMH ILELIe 3aHANpe] Ja HaMEpH Mo~
LIMPOKH MPHJIOKEHH, ' ‘

Bb3HMKHAJIOTO OT Ta3M rpellika Ha e3HKa 0OsICHEHHe Ha pa3naflaHeTo Ha CTPaHHM-
Te 9aCTULM ce oKasa npaBuiiHo. JJHec pasnonaraMe ¢ no-asa6oko paséupane Ha Topa
o6sCHEHNE, a 3a€/IHO C TOBA M IO-NPOCT HauUH JAa ro HopMyaHpaMe: CTPAHHUTE CbC-
TOSIHMS Ha 9aCTUHMTE ce PA3/IMYaBaT OT NO-U3BECTHUTE YaCTHLM, KAKBUTO Ca HEYTpO-
HBT, IPOTOHBT WJTH TMOHUTE, 110 TOBA, Y& ChABPKAT NOHE €AMH § UM “CTPAHEH” KBApK
Ha MACTOTO Ha u WiM 4 xBapk. Camo ¢naboTo B3aMMOAeHCTBUE MOXKe Ja NPeRbpHE
e[MH apOMaT Ha KBapka B [Py M TO3H NPolec cTaa GaBHo.

~ CrnopeieH ONMUT 33 BL3IHUMKBAHETO HA TBOPUYECKH HJeH v
Kum 1970 r. yuacTBax B eJHa Manka rpyna oT Gusuuu, 610s03U, XyJOKHHALM U
noeTH, ¢hbpaHa B rp. AcmneH, mata Kosnopago, 3a aa obcbau onuTa 3a MOCTUraHETO HA
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TBOPYECKM HAGH. Beeku OT Hac onucpalle ClTyuk# oT coGeTBeHaTa cH paboTa. Most
NpuMep Gelle TO3H ¢ FPeMKaTa Ha e3UKA 110 BpeMe Ha JOKJIafa MU B IIpHHCTBH.

Beuuxu cpobuieHus cpBrnajaxa B 3abesiexuTenHa cTened. Beeky eIMH oT Hac Gemle
YCTaHOBMJI HAKAKBO NMPOTUBOPEYME MEXIY NPHETUA HAYKH 32 NpaBeHe Ha HellaTa u
3ajgavyaTa, KOATO € TpﬂGBaJ’IO Ja pcliaBa: B U3KYCTBOTO TOBa € HAYUH'LT 3a H3passgBaHe
Ha 4yBCTBO, MHChJI, IPO3PEHHE; B TEOPETHYHATA Hayka TOBA € 0BACHEHUETO HA HAKOU
eKCIepUMEeHTaIHM akTH Ha QoHa Ha yCTaHOBeHATa “napajnUrMa”, KOATO He JaBa Bb3-
MOXHOCT 32 TakoBa oBgcHeHHE. '

IIpenu BcHuKo HUe cMe paGOTHIIM B MIPObIKEHME HA JHH, CEIMULIM HIIH MeceLH,
3a Jia ce CrpaBHM C TPYAHOCTHTE HA BBIIPOCHUA NpobneM. Bropo, HacThmBa MOMeHT,
KOraTo Mo-HATATBIIHOTO Pa3yMHO YCH/IME CTaBa Be3ole3Ho, MaKap 4e HUEe IPOJbJI-
kaBaMe Jia )uBeeM ¢ npobyiema. TpeTo, 1o BHe3aneH HauMH, JOKATO KapaMe BeJloCH-
neji, 6pBCHEM Ce WK TOTBHM (MM IIPH IPellka Ha €3KKa, KaKTo € B ONMCAHMS OT MeH
TIPUMEP), pelaBamiaTa uies ¢ 1py Hac. IscKoumMIIM cMe OT AbABOKMS KOJIOBO3, B KOH-
TO CMe C& HAMUPAJIH. ’ : :

Beruku 6s1xMe BnieqaTIeHy OT CX0,CTBOTO Ha HAILKTE HeTopHH. [10-KbCHO HAYYMX,
4e ToBa pasbupaHe OTHOCHO TBOPYECKUS aKT B JeHCTBUTEIHOCT € JOCTa crapo. Xep-
MaH (oH XenMxosy, BENUKUST GUINOTIOr U (U3MK OT MUHAJHS BEK, OTIMCBA TPUTE
CTAQMs HA BB3HMKBAHETO Ha eJHA WJleA KaTO HACHIIaHe, HHKYGALMs U 03apeHHE - B
ITBJIHO CBIAIACHE ¢ OOPMHIIOTO Ce MHEHHE Ha HallaTa rpyna B ACIeH euH Bek Io-
K'BCHO. :

Ho kakBo cTaBa no Bpeme Ha BTOpHs cTanuil - CTAAMAT Ha HKY6auMaTa? 3a xopa-
Ta, HACTPOCHH TNICHXOAHANIHTHYHO, OTFOBOPBT € NOYTH MOTOB: YMCTBEHATA NEHHOCT
MpoAB/KABa Npe3 UHKYBalHOHHHS TIEPHOJ, HO B “NIOJCH3HaHUETO”, 6e3 T jJa Gbie
0Cb3HaBaHA. MoeTo co6cTBeHO NpekUBABaHe C BL3HUKBAHETO HA IPABMI HHUA OTroBOp
IIp1 I'perlika Ha e3MKa CbBIaJa HACAIHO ¢ Ta3H UHTepnperauua, Ho Hakou akagemuy-
HH TICHXOJIO3U ca CKENTHYHU K'bM TO3M MOJXOA W NpejyiaraT aJTepHATHBHO 0BsCHe-
HHE, 3 HUMEHHO Y& HHILIO He CTaBa 110 BpeMe Ha MHKYGaluaTa 0CBeH, MOXKe 61, Ue HaMa-
JI5BA HAILETO HOBEPUE B HEMPABMIIHUSA MPUHIIUI, KOHTO € Npeuka NpH ThPCEHETO Ha
pewenye. MCTHHCKOTO TROPYECKO MHC/IEHE TPOTHYA GIIOpPE] THX TOYHO peau. Mo-
MEHTa Ha o3apeHHeTo. BLB Boeku ciyqai 06MKHOBEHO MEXIY HACHILAHETO M 03ape-
HHETO MPOTHYA 3HAYUTENIEH HHTEPBAJl OT BPEME M 3a TO3M MHTEPBAJl MOXeEM Ha CU
MHCJIMM KaTo 3a MepHOJ Ha UHKYGaLKs, He3aBHCHMO JIaJIi I'o pasriiexnaMe KaTo He-
OCB3HABAHO MHTEH3MBHO MHCJIEHE MJIM MIPOCTO KAaTO MOCTENEHHO 0CBOGOXKIABAHE OT
NIpenATCTBUATA, KOUTO HAKAKBB NPeAPa3ChABK MOCTABS MO TMHTA KbM peLISHUETO.

INpes 1908 r. Aupu TToankape 106aBst 4ETBLPTH ChILECTBEH, MAKAP M 1OCTA OUEBH-
JAeH cTaui - nposepkaTa, Tolf omMCBa CBOEe NPENUBABAHE BBB BDb3KA CbC Ch3IaBaHeE-
TO HA TEOpHA 3a onpe/ie/icH BUA MaTeMaTH4ecka Qynkmus. PaGotun Bbpxy npobiema
HENPEKBCHATO B MPOABIKEHNE HA JABE ‘CeIMMUH, Ho Ges ocoben ycmex. Ipes enna
Ge3chbHHA HOLIL UMaJl yoemiaHeTo, ue “HeHTe 3aM0uHAXa 1A e HATPYIBAT; Te ce CONBC-
KBaxa NOMex[Iy CH M MMOCTENEHHO Ce cBbp3axa Mo JBONKH, oGpasyBaly ycTOHYHBA
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xoMbuHauua”. Ho Bce nax pelieHHeTo He «
Ha aBToOyc, KOiTO TpabBajIo Na 3aKapa Hel
Ka reojioxxa ekcriepuuusa. “Mneara My ac
Hello o01o ¢ Hes, a3 pa3bpax, e TpaHc
Tean QYHKUMH, 65Xa ThXAECTBEHH € TE3M H
Hax B aBTo0Yca, a3 POLBJKMX 3aIOYHATH
Ta3u ujes, Ho 68X HAI'BJIHO YBepeH B HeliH
TTa BCE NaK IpH 3aBpbiiaHeTo cu B Kan |
Ta.”

TIpes 1926 r. ncuxonorsT I'pesm Yous
Hec ¥ OTTOraBa TOH € CTAaHAAPTEH 3a CbO
cropel MeH HHKOi OT YUaCTHHLIMTE B.CD¢
YIP'BB ITBT a3 HAY4HX 32 TO3H FIpoLeC OT MOF
BeHa Bcesenama @smpe 8 Hac, OT KOATO (

Moxe i1 MHKYOAUHOHHMAT CTAUI
Tpabsa nu na ce npeMKHaBa Npe3 LeJIH
fauuaTa Aa ce ycKOpH MJIH PECcKOUH, Tak:
JoHae Hy)xHaTa HoBa uies? Moxem iy fa
OT UHTEJIEKTYaJIHHA KOJIOBO3, B KOHTO CM¢
MHoro xopa, KOUTO NpeJJIaraT cneuua,
HE HA MHMCJIOBHMTE CMIOCOGHOCTH, BAPBAT
CUJIBaHe Te MOraT Jla IOMOTHAT, € TBopH4e
PaHus 32 HAYHHUTE, 110 KOUTO MHCJIOBHUSA
3a, ce Jo6JIMKaBaT U3BBHPEIHO MHOIO 0
Ha CJIOXHHTE aanTHBHU cHCTeMH. OOyu¢
BaT NPUMEPH 32 CJIOKHH aJalITUBHH CHCTE
apkaTa opMa Ha TakaBa CHCTEMA € 9OBE;

O0cbkaane B TePMUHUTE HA
ITono6HO Ha OCTaHaJMTe aHAJIM3U Ha
JIe3HO 2 ce BBBEJAT NMOHATHATA 32 NPUTO;
Kap ue B ¢Jiyyas Jake OHLIe NOBEYe OTKO!
TBEpPJE ONPOCTEHH uieanusauud. Majko
THBHU PAKTOPH CIIPAMO MUCJIOBHHUSA MPOLL
Ha Jo6pe nedHMHHpaHa NMPUTOAEHOCT.
ToBa e ocobeHo BAPHO NPH ThPCEHETO
BoTo. Moxe 6M B HaykaTa TOBa TNOHATHE €
Ta Ha eJHa TeOpeTHYHA UJesd B HayKaTa MC
Ta, X0 KOATO Ts NMofoOpsBa ChHIECTBYBAILLL
HabJIoJleHN4, C KOETO YBEIUYaBa BbTPELL!
Ha Ta3u Teopus. BbB Bceku cayuait nacur
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emudo ¢ npogakenue

TBOPYECKH HASH. Boeky OT Hac onMeBalle CIyUKH oT coBcTBEHATA cu pa6bota. Mosar
MpuMep Gellle To3M ¢ IPENIKATa HA e3MKA MO BPEeMe Ha A0KJIAAa MU B [MpuHCTBH.

Beuukn chobuienns cbBnagaxa B 3a6enexutenta crenes. Boeku eIHH oT Hac Gerile
YCTAHOBUIT HSKAKBO NMPOTHBOPEUME MeXAY NPHETUS HAYMH 3a TIpaBeHe Ha HELIATA U
3a7la4aTa, KOATO e Tpabpano Ja pellasa; B M3KYCTBOTO TOBA € HAUMHBT 32 H3passBaHe
Ha 9yBCTBO, MUCBJI, IPO3PEHHE; B TEOPETHYHATA HAYKA TOBA € OGSCHEHUETO HA HAKOH
eKcnepUMeHTaNH! GakTh Ha (OoHa Ha yeTaHOBEHATa “napafurma”, KosTo He JaBa Bb3-
MOXHOCT 32 TaKoBa 0BGgcHeHYe. '

Ipenu BeHuko Hue cMe paboTHITH B NPOLbIXKEHHE Ha IHH, CEIMHLM MJIH MeCeLH,
3a lla ce CipaBUM C TPYNHOCTHTE HA BBIIPOCHHUs MpobiieM. Bropo, HacThiBa MOMEHT,
XOraTo MO-HATATBIIHOTO PAa3yMHO YCHJIHE cTaBa Geanoie3Ho, Makap Ye HUe poabi-
KaBaMe la xkuBeeM ¢ npobuiema. TpeTo, Mo BHe3aneH HauMH, JOKATO KapaMe BeJIOCH-
neli, GpBCHEM Ce MIIH FOTBMM (MJTH IPU TpelKa Ha e3HKa, KaKTO € B OMTHCAHUA OT MeH
NpuMep), peilaBaiyaTa uaes e Ipu Hac. Mackouiiu ome ot AbJ6OKHS KOJIOBO3, B KO-
TO CMe€ ce HaMHpaly. ‘ '

Beuuky 6axMe BrieqaTiIeHH OT CXOACTBOTO Ha HalllUTe ucropu. ITo-kbeHO Hayyux,
4e TOBA pasGupaHe OTHOCHO TBOPYECKHA AKT B AEHCTBUTEIHOCT € AocTa cTapo. Xep-
MaH (oH. XenMXoIL, BETHKUAT (PH3HONIOr U (M3KK OT MHHANMs Bek, ONMUCBa TPUTE
CTafHs Ha BB3HHMKBAHETO Ha e[iHa Mjesl KaTo HacHUlaHe, HHKyGauma u 033peHHe - B
TTbJIHO ChriIacke ¢ 0)OpPMUIOTO Ce MHEHHe Ha HallaTa rpyna B Acmen €JHH BeK Mo-
KBCHO.

Ho kakBo cTaBa no Bpeme Ha Bropus cTanuii - CTAZUAT Ha MHKyGamusTa? 3a xopa-
Ta, HACTPOCHH ICHXOAHANINTHYHO, OTFOBOPHT € MOYTH FOTOB: YMCTBEHATA NEiHOCT
NPOJbJIKABA pes MHKY6aLlHOHHUA TiepHoJI, HO B “MoJich3HaHHeTO”, 6ea T4 na 6bae
0CB3HABAHA. MOETO COGCTBEHO PEKUBSIBAHE C Bb3HMKBAHETO Ha NpaBUIIHMS OTTOBOP
TIpY IPEILika Ha €3MKa ChBMaja MAEAJHO C TasH HHTepnpeTawua. Ho Haxou akaJeMuy-
HH TICHXOJIO3M Ca CKENTHYHU K'bM TO3M MOAXOJ M Npejiarat aJITEpPHATHBHO 06sACHe-
HHE, 2 HMEHHO Y€ HMIIO He CTaBa Mo BpeMe Ha HHKYBALMATA OCBEH, MOXe 64, ue Hama-
JIBA HALICTO NOBEPUE B HEMPABUITHUS IPHHLIMII, KOHTO € Tpeyka NPU TBPCEHETO HA
pewreHye. MCTUHCKOTO TBOPHECKO MMCNEHE NPOTHYA CHOPEA TAX TOYHO NPEAM Mo-
MEHTa Ha o3apeHHeTo. BbB Bceku cityuait o6UKHOBEHO MEXIY HACHILIAHETO U O3ape-
HUETO NPOTHYA 3HAUMTENIEH UHTEPBaJl OT BPEME M 32 TO3HU HHTEPBAJl MOXeM Aa CH
MHCITHM KaTo 3a NMEPHOJ Ha HHKYGALHs, HE3ABHCHMO Al T'o pasrinexzaaMe KaTo He-
OCb3HABAHO MHTEH3WBHO MMCJIEHE HJIM TIPOCTO KATO MOCTENEHHO ocBoboxnaBaHe oT
NIPENATCTBUATA, KOUTO HAKAKEB MPEAPA3ChABK NOCTABA MO BT KbM penieHmeTO,

ITpes 1908 r. Aupu Ioakkape fo6apa qeTBLPTH CHILECTBEH, MAKap M JOCTA OYeBH-
AeH cTaauii - mpoBepkata. Toif onmuesa coe MpeXUBABAHE BBB BPb3KA C'hC ChajlaBaHE-
TO Ha TeopHs 3a ONpeleNeH BUA MaTeMaTHYecka QyHKIus. PaboTun BBPXY npobiiema
HENpeKbCHATO B NPOABIIKEHUE Ha ABE ‘CeAMMIN, Ho 6e3 ocobeH ycrex. IIpes enHa
HeacbHHA HOIL UMt yceuaHeTo, 4e “UNeHTE 3aII0YHAaXA Ja ce HaTPYIBAT; Te ce ¢Obe-
KBaxa IOMEXIy CHM M MOCTENEHHO Ce CBBpP3axa Mo ABOiiKkH, 06pasyBalM ycToituuBa
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- uemubo ¢ npogvakenue

xombuHaumsa”. Ho Bce mak peiiennero He ce nosiessa. Ho ciieg NleH-ABa, ToH ce kayBa
Ha aBTOOYC, KOHTO TPAGBaNO fa 3aKapa Hero 1 HAKOJIKO APYFH HeroBH KOJIErH Ha KpaT-
Ka reojioxka excneauuus. “Unedara Mu noiine, Ges HULIO B MUCIHTE MH [a € HMaJlo
Hemo obIo ¢ Hesl, a3 pa3bpax, ue TpaHc(hOpPMALMUTE, C YUATO TOMOIL JehUHMpax
Tesu (yHxumH, BXa THXKAESCTBEHM C Te3M Ha He-Eknumorarta reomeTpus. Koraro cex-
Hax B aBToOYcCa, a3 MPOABJIKUX 3aIOYHATHS PA3rOBop, 663 a Ce ONMTBAM Jia poBeps
Ta3u npes, Ho OAX HAITBJIHO yBepeH B HelHATa IPaBUIIHOCT. 32 YCMOKOSHHE HA CHBEC-
TTa BCE Nak Mpu 3aspbliaHeTo cu B Kan (CeBepHa HopMaHaus) npoBepux pesyiTa-
Ta.” 3

TIpea 1926 r. ncuxosiorsT Fpesm Youse onuca (])OpMaJIl:'iO YeTUpHUCTa JUHHMA NIpo-
uec ¥ OTTOoraBa TOM € CTaHJAPTEH 3a CHOTBETHHA KJIOH Ha NCHXOJIOTMATA, MAaKap ue
crnopel MeH HMKOH OT yyacTHHLMTe B.cpeulata B AcnieH He 6eme 9yBan 3a Hero. 3a
NPBB [IbT 23 HAYUHX 34 TO3H IIPOLIEC OT NonyjsgpHaTa KHUra Ha MopTsH XbHT, 03aria-
BeHa Bcenenama esmpe 8 Hac, OT KOATO ca B3ETH TOPHHTE LHTATH.

Moxe i MHKYGALHOHHUAT CTAANI A ObAe YCKOPEH WM NpecKkoyeH?

Tpsabsa 14 Aa ce npeMHHaBa npe3 el To3u npoliec? Moxe i cTauAT Ha HHKY-
BanuATa Ja ce YCKOPH WM MPECKOYH, Taka 4e Aa He YaKaMe TOJKOBa JbJIFo, 32 A2 HU
Joiifie Hy)HaTa HoBa uaes? MoxeM M 1a HAMEpHM No-Gbp3 BT, 32 la ¢€ H3TPBIHEM
OT MHTEJIEKTYaJIHUS KOJIOBO3, B KOMTO cMe 3aji0BeHn?

Mioro xopa, KOMTO NpeAIaratT cnelManaiy o6pa3oBaTeIHK NPOrPaMH 3a Pa3BHBa- .
He Ha MMCJIOBHHTE COCOBHOCTH, BAPBAT, He €JHA OT COCOGHOCTUTE, 32 YMETO 3a-
CUJIBaHe Te MOraT Jia [IOMOTHAT, € TBOpUeckoTo MucieHe, Hiakon oT TexHuTe pa3bu-
PaHus 32 HAYMHHTE, 0 KOMTO MHCIOBHHAT Npolec MoXe Aa ce ocBo604H OT KON0BO-
3a, ce JOoONIMKABAT H3BBHPEIHO MHOIO O CXBalllaHUATA 3a TO3H NPOLEC B KOHTEKCTa
Ha CJIOXKHHATE aJanTHBHHU cHcTeMH. OOyHeHHETO B MUCIIEHETO H3001O npeucranng-
BaT NPHUMeEpH 32 CIOKHM aJanTHBHHM CHCTEMH B JieHicTBHe, a Ha 3eMsATa BEPOATHO Haii-
ApKaTa (JopMa Ha TakaBa CHCTEMA € YOBEIUKOTO TBOPHECKO MHCIIEHE,

OO0cbxaane B TebMHHHTe HA MAHOPAMA HA NPHIrOAEHOCTTA

ITonoGHO Ha ocTaHaJIMTe aHANU3M Ha CJOXKHH aJIaNTUBHHM CHCTeMH Lie 6bae mno-
JIe3HO Ja ce BbBeJAT NIOHATHATA 32 TPUIOAEHOCT H NIaHOPaMa Ha IIPUTroJeHOCTTa, Ma-
Xap 4e B clydas JaXe OILE TIOBeue OTKOJIKOTO MpH GHOOrMYHATA €BOJIOLMA Te ca
TBbpJE ONPOCTEHH HIeaNu3alHH. Manko BeposITHO € fajleHa CbBKYMHOCT OT cejiek-
THUBHM (P2KTOPH CIPAMO MHGJIOBHUSA Npoliec 1a ce NMojAJaBa Ha ONicaHle B TEPMUHHUTE
Ha nobpe HedHUpaHa NPUTOAEHOCT,

Toba & 0cofeHO BAPHO MPH THPCEHETO Ha TBOPUYECKU MAeH B o6J1acTTa Ha U3KYCT-
BoTo. Moe 61 B HaykaTa TOBA IOHATHE & 3HAUWTENHO no-aaekBaTHo. [IpuroaexHoct-
TA HA eJIHa TEOPETHUHA U/es B HAYKATA MOXeE [ia C& Pasriex/a KaTo MAPKa 3a CTelNeH-
Ta, 710 KOATO TS MoJ00psBa ChILECTBYBAILIATA TEOPVS:: HATIPUMeEP KaTo 00SCHABA HOBH
HaBJIIoleHUs, C KOETO YBEJIMYaBa BbTPEIIHATA ChIJIACYBAHOCT M 00ACHUTEIHATA CUIIA
Ha Ta3u Teopus. BbB Beeku cydai fa cu APeACTaBUM, Y& MMaMe [aHopaMa Ha NPHTo-
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JEHOCTTA 3a TBOPUYECKHUTE MIEH.

KakTo BMasSXMe B ciiydas Ha GHOOMUYHATA eBOTOUHS, 6U 6HITO NPEKaseHo onpoc-
THTEJICTBO f1a NPEANOarame, 4e elIHa CJI0XKHa aJaNTHBHA CHCTEMA MIPOCTO Ce ClIycKa
Hajony npes neitsaxa, IIpy naBnu3aHe B JOJIMHA CHCTEMATa Ce CIYCKA MOCTOSHHO
HanoJIy, JOKaTO CTHIHE JBHOTO - JIOKAJIHK MAKCHMYM Ha NpurogeHoct. O6nacTTa, B
KOATO JBMXKCHUETO HALONly BOJH IO TOBA MACTO, ce HapHua GacelfH Ha MpUTerIsHe.
Axo obaue cucTeMaTa camo ce crycka HafouNy, T4 B KpaiiHa cMeTKa e 3aceiHe Ha
ABHOTO Ha MINTHK BaceiiH. A B O-ro/isiM Maiab GaceliHUTE ca MHOTO U HSIKOHM OT TSX
1ie ca MO-ABLJGOKH (T.6. MPeACTARIABAT MO-TOJIIMA IPUFOLEHOCT U CIIEIOBATEIIHO ca
TNoBeye "XKeNaHU") OT TO3H, B KOITO ce HaMupa cucTeMaTa. [To KaKbB HAYHH CHCTEMA-
Ta MOXe 14 u3cnensa Apyrure 6aceiinn?

EnuH oT HauuHKTe 32 ManusaHe oT GacelH Ha mpuTernsue e CBBP3aH C'bC HIyMa,
T.e. CIYYaHHOTO ABHIKEHHE, HACIIOKEHO BbPXY TEHAECHLHUATA 32 cnyckaHte. IlyMsT na-
Ba Ha CUCTEMATA [IAHC Aa H3J/Ie3¢ OT INIMTKA NOJIMHA U 1a ThPCH ChCeIHA N0~ AbJI60Ka,
KaTo noBTaps ToBa AeiicTBUE MHOTOKDATHO, JOKATO MOMAJHE HA MCTMHCKU ABIBOK
6aceiin. IymbT 06aue Tpsabsa 1a 6bae TAKbB, Ye aMIUTUTYUTE HA CJIyYaiiHUTE JIBH-
JKEHUA 1a He ca TBbpAE rofleMu. B npoTusen cnywail npouechT Ha CITYCKaHEeTO Lie
6b/1e PeKaIeHO HEYCTOHYMB U CHCTEMATA He BH Morna a ocTaHe B IbJI0OK GacellH
JaXe cjlell KaTO 'O HAMEPH. , o : .

Hpyra BB3MoXHOCT € f1a ce NPaBsT NPECTOM MPY MOCTENEHHOTO CIYCKAHe HaJOIy,
pH KOMTO M0-cBOGOAHO N1a ce Uac/enBaT OKoNHocTuTe. Taka cTapa BB3MOXHO JIa ce
OTKPUBAT NO-AbJAOOKUTE ChCEAHU JONHHM. B U3BeCcTHA cTeneH Takusa NPecToy ChOT-
BETCTBAT Ha MHKYOALUKOHHMSA IPOLIEC PH TBOPYECKOTO MHCJIEHE, KOT'ATO METOJ MY HO-

TO TBPCEHE HAa HYKHATa HICs € CIIPIHO H H3CNISABAHETO MOXKE ua‘ NPOABJIKH, bes JAa ce
0Cb3HaBa.

‘Hstxou penenTu 31 npemunasane KbM 00-AbLIGOK Gaceiin

ITpouecsT Ha AOCTUTaHE [0 TBOPYECKA H/esl B MOI'bJI Ja Ce YCKOPH, aKO Ce HU3MOJI~
3Ba LIyM ¢ KOHTPONMPAHO DAaBHUILE, C YHATO NOMOLL Aa ce U3BerHe 3acATAHETO B
TBLPAE MIUTBK 6aceiin Ha npuBAMuaHe. 32 ManH3aHe OT I’bpBOHaYaJIHUA OaceliH Mo-
Xe Ja ce NpuberHe KM TOMOUITA Ha cliyqalHo cMyIleHue; HanpuMep Enyapn e
bono npenopbusa KbM nanen npobieM, KAKLBTO M Ja € Toif, fa ce npubasH nocnexn-
HaTa [yMa OT IbPBaTa CTPaHULA HA JHELIHHS BECTHUK.

Hpyr MeTon e popcTsen Ha Mo3buHaTa aTaka, KosTo Bjiese B ynoTpeba npes ciel-
BOeHHaTa enoxa. Hakomnko aymu ce omureat na HaMepST pelileHuaTa Ha JajleH Npob-
JIEM, KATO MPaBAT IPYNOBa AUCKYCHS, B KOSTO BCEKH ce HaChpYaBa fa JOpa3BHBA UJe-
ATa Ha ApYT, a He Aa g 060pBa, KONKOTO U CKCUEHTPpUYHa Ja usriiexaa Ts. Eqdo Hanyn-
HM1aBO MJTH CAMOTIPOTHBOPEYHBO NPEIOKEHHE MOXKE 1A NIPEACTABIABA HeyCcTOHuH-
BO CHCTOSHHE Ha MHUCNEHE, KOETO Jla BOAM 10 NOJIE3HO peLucHe.

Br3moxen nu e npenoc va ymenue 3a mucaene?
MHOFO ABTOPH ca NMOATOTBUIIH MaTEpHAaJIH 3a KypCoOBe 110 YMEHHUE 1a ce MUCJIH 32
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yHunuia, 3a Gupmi 1 faxe 3a cpofusHo opmupanu rpynu. Hskou ot Tesu ymenus
ca CBBP3aHU C ITOCTHTAHETO HA TBOpUecky uaeH. [TogobHH Kypcose ca nanpobBany B
Pa3/IM4HK HACTU Ha cBeTa. Taka HanpuMep eJMH HEOTAABHALLIEH IPE3UACHT Ha Bexe-
1yena ¢b3iajie MHHUCTEPCTBO Ha HHTEIMIGHTHOCTTA, 32 14 C€ NOANOMOTHE 0GyueHu-
€TO NO MHUCJIOBHHM YMEHHs B YUWIHIUATa Ha TasH cTpaHa. [loh erupata Ha HOBOTO
MHHUCTEPCTBO roJisM 6poil yuawu ce 61xa o6yuaBaHU B pasfiMYHU KYPCOBE 110 MUC-
JieHe.

MHoro 4ecTo MaTepualuTe 32 TaKHBa KYpCOBe HAGJIATAT Ha CMOCOGHOCTHTE 3a
MHCJIEHE B IMH ONpe[efeH KOHTeKCeT. Taka HanpumMep yIpakHEHMATa ca HACOYEHM
KBM HEILa, KOUTO a3 6MX HAPEK'bJI CTPATErHYECKH AHAJIU3 MJTH CTPaTeruecky U3cie -
Banu. Te ca cBbp3any ¢ u36opa Ha BBIMOKHM JAEHCTBHUA Ha PABHHILIETO HA HHIMBMI,
CeMeNCTBO, OPTaHM3ALMS, CEJI0 WK Ipaf, AT WK IPOBHUHLMS, Hallud MM TpaHCHA-
unoHanHa hopmauus. (Takosa ynpaxHeHHe MOXe Ja 3aM10YBa HANPUMeEp C XHIIOTE3a~
Ta, e € MpUeT ONpelelieH HOB 3aKO0H, Cel KOeTo ce 06ChKAAT BL3MOXKHHTE NOCTIE -
CTBHS OT TO3U 3aKOH.) O6GUKHOBEHO MaTEpHAJIUTE Ca CBbP3aHU C HAMUPAHETO M aHa-
JIM32 Ha aPrYMEHTHTE 32 K IPOTHB Pa3IMiHI U3BECTHH BADUAHTH, a CBILIO ¢ pa3KpuBa-
HETO Ha HOBY. _

Enun Benpoc, KoiiTo Bhb3HUKBA 110 €CTECTBEH HAUMH, € [0 KakBa CTeNeH MHCJIOBHHU-
T€ YMEHHUS B €JHa 06J1acT MOTaT Ja Ce NpeHacaT B APYrH. Janu ynpaxHIBaHETO Ha
yMa 4pe3 oOMUCIISHE Ha HOBH CTpaTeruu (WK HAUMHMTE J]a ce OLeHABAT OTHOCHTEJI-
HUTE NPeIMMCTBA Ha cTapuTe) OM CHOMAarajo 3a OTKPUBaHETO Ha N06DH HOBM HEH B
HAKAKBA HAYYHa OOJIACT MJIM 32 Ch3HABAHETO HA 3HAUMUTEIHU XyN0XeCTBEHH TBOpOU?
Janu ynpakHsBaHETO Ha YMA 110 TaKbB HAUMH L€ TOMara 3a M3yYaBaHETO Ha HayKa,
MaTeMaTHKA WIH HCTOPHA, WK eanun? Moxe 61 HAKOH JeH lie cTaHe BB3MOXCHO Ja
ce OTrOBOPM Ha TaKUBa BBIPocH. MexyBpeMEHHO 3acera ¢ AOCTbIIHA GaMO TBbpAE
npenaBapuTenHa vHGopMaLms.

ITpoBepka xanm paznUHHHUTE OPEJIOKEHH METOIU
ca JeiicTBATEIHO ePUKACHH

Korato Haxoit kapa Kypc Mo MUCOBHHM YMEHHA, 0COOEHO TpYIHO € Ja ce NPELeHH
: g /,
Janu OeiicTBUTENHO € NOCTUIHAaTO NofobpeHue Ha cnocobHocTTa Ha 00yuaBaHUA 34

. TBOPUYECKO MHCJeHe, B uneantuus cayuaii TecTsT 6U TpabBaso fa e moseye UM Mo-

MaJIKO CTAHZAPTU3HPaH, TaKa 4e 3aHHTEPECYBAHHTE CTPAaHM KaTO POJUTENH, YU~
1le, MPaBUTEJICTBEHH AeHLM U 3aKOHOAATENH Ja ce yOeasaT B 3HaUMMOCTTa Ha pesy-
TatuTe. Ho Kak MOXe elyH CTaHAAPTH3UPAH TeCT A2 U3MepBa TBOPYECKO MUCHeHe?
OTroBpop’sT ce JaBa OTYACTH OT 3a4aUMTeE 34 IpoekTHpaHe. Hanpumep ka3panu ca M,
Ye BbB BeHeuyena Ha HAKakbB eTan obywaeMuTe TpAOBaNoO Ja NMPOEKTUPAT Maca 3a
Maj'bk anapTaMeHT. Moxe fa ce npueMe, He IpH pa3yMHO CTeleHyBaHe Ha OTIOBOPHU-
Te 6HxXa ce NMOJYUHMIU U3BECTHH MHANKALMWM 32 TOBa AaJik o6yyaeMuTEe pa3BUBaAT yMe-
HUA 32 TBOPYECKO MHCIIEHE.

Heiisun ITepxuac o1 XapBapACKOTO CPeJHO YUMAHULLLE, KOHTO € eAHH OT HHULMATO-

CBemsm na pusukama - 4/98



s

fa, g el

AR R R

pUTe Ha 3afavyaTa ¢ MacaTa, 0coBeHO € 3aMHTEPEeCcYBAH OT HACHMILAHETO HA LsIaTa
yuebHa nporpama c ofydeHHe B MHCIIOBHH clOcOGHOCTH, a HE CAMO MOCPEACTBOM
crielHasHy Kypcose. Toil moguepTapa, 4e HeoOXOAMMOCTTA OT TBODUECKH WIEH Bb3-
HUKBa He caMO B CTpaTocepHUTE BUCOYMHU Ha HAYKATA W U3KYCTBOTO, HO M BB BCE-
kunuesuero. Toll npuBexaa npuMepa ¢be cBOM NPULTEN, KOUTO CrIaCHI MONOXEHHETO
II0 BpeMe Ha eKCKyp3Hsd, Ha KOATO HMKOM He ce CeTWJl Ja JoHece HOX, KaTo Haps3ajl
KanIkaBajia Ha ThHKU Pe3eHM ¢ IOMOILTA Ha KPeIHUTHA KapTa. '

HeiiBuz noguepTaBa, 4e N3cIEABAHETO € PASKPHIIO PEAMIA XAPAKTEPUCTHKH Ha XO0-
pa, kouTo B 06JiacTTa Ha MAGUTE YCIISIBAT MHOI'OKpATHO Jia c€ 0cBOGOAST OT eJUH
GaceilH Ha MpUBMYAHE U Jja IPEMHHAT B ApYT no-Ibii6ok. Cpell Te3u XapaKTepUCTH-
KM ca KOHIIEHTPALMATA BhpXy 32/]a4aTa, OCh3HABAHETO, Ye Ca 3aJI0BEHH B HEMOAXO-
Asu 6aceiis, H3BECTHO YIOBJIETBOPEHHE, KOTATO YCEILAT, 4e ce HAMUPAT Ha phba Mexay
Apa BaceliHa, KakTo M cniocobHOCTTA Ja GOpPMYIHpAT K Aa pelaBaT 3afadyd. Manko
BEPOSTHO e, Ye 3a Aa IPHUTeXaBa Te3W KauecTBa, HOBEK TPsIGBa a ce e poOuI C THX.
ITo-ckopo BE3MOXHO € Te Jla ce KYITHBUPAT Y Y0BeKa, HO JlaJiey He & ICHO HaJjii JHEI-
HUTE YUHIMINA MTOCTUraT TOBA B HAKAKBA 3HAUMTENIHA cTeleH. Taka HanpuMep, KakTo
otbensazpa JeifBu, yaunuuaTa ca npakTHUECKY e IMHCTBEHUTE MECTa, KbIETO OOUK-
HOBEHO MOraT Jla ce HaMepAT Beue GopMyJIMpaHu pobaeMH.

®opmMyrupane Ha DpobJeMHTe M UCTHHCKUTE FPAHMIIM HA AaJleH npobiem

(PopMynupaHeTo Ha eJ{HH NpoGiieM BKJIIOUBA B ce6e CH HAMMPAHETO HAa HETOBUTE
peasHy rpaHMLM. 3a Ja WIOCTPHPAM KaKBO HMaM MpeABU], Ilie pasKaxa HAKOHU ClIyd-
XM, KOMTO MOSIT IPHATE, 6UBII ¢bcen K cboTyaeHT oT Meiin [Ton Mak Kputinu o6uaa
A M3TI0/I3Ba B CBOMTE [y6NMYHM JIEKLIMU KATO NIPUMEDH 33 HOBATOPCKH PEILEHUS HA
npo6iemu. (ITos e U306peTaTeN AT Ha CaMOJIeTa, KOHTO ce JBHKH C TOMOILTA Ha BEJIO-
| CHIIe], Ha CaMOJIETa, IBMXKEIL] Ce ChC CIIbHY e~
Ba e€Heprus, Ha M3KyCTBEHUS NTEPORAKTHII,
KOMTO pa3mMaxsa KpuJia, 4 Ha ApYTH ycTpoiicT-
Ba, KOUTO TOM CKPOMHO HapH4a “3afHus QPOHT
Ha aepoJMHaMukaTa”.) Makap ve usnonspam
ChIIUTE [IPUMEPH, OYKATa, KOATO H3BJIMYaAM
OT THX, € MaJIKO No-pasjInYHa. ,
Ha pasrnename 3sHaMeHMTaTa 3ajada,
WIocTpUpaHa Tyk: “a ce cpbpKaT BCHYKUTE
@ ) @ [feBET TOYKM C MOMOLITA Ha Hall-ManbK Gpoit
TIpaBU JIMHUY, 6€3 MONMUBBT fa. ce BAMUIra OT
JcTa”. MHoro xopa npuemar, 4e Tpabsa ga
JBPXAT MpaBUTe BLTPe B KBajgpaTa, obpasy-
® 9 @ BaH OT BBHHILHHUTE TOYKH, MaKap Ye TOBa orpa-

Ha ce cBopxam geBemme moyku 8 kBagpama, HHYEeHHe He e 4aCT OT 3ajJayvaTa, Taka KakTo €
be3 moAuBsm ga ce Bguza om aucma popmynupaHa. Taka 4e Ha TAX 1€ ca UM HYX-
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HU NeT NpaBy, 3a Ja g pemat. Ho ako cu No3soJisT g2 yAbJKaT IPABUTE U3BBH KBaJ -
paTa, TOraBa Ll UM CTUIrHAT YeTHPH NPaBH, KAKTO € NOoKa3aHo Ha Gurypata. AKo ToBa
€ 3aJlavua OT peaiHUA JKUBOT, PeIaBallia cThiKa B HeliHOTO GopMmynupane 64 Gumo na
ce M3SACHHW Jaji UMa MPUYKHA NPABUTE JIMHUM Ja ca OrpaHUuYeHH BbTPE B KBaApaTa.
Tosa € 4acT OT CIOMEHATOTO OMpefesisiHe Ha PPaHMLIMTE HA 3aJa4aTa. ‘

Axo 3anavaTta paspeluaBa NpaBuTe Ja U3JIM3AT BBH OT KBAAPATA, TOraBa BEPOSTHO
LIe ca MO3BOJIEHU W Apyru IelicTBus. KakBo HanpuMep, ako cr'bHEM JIHCTa Taka, ue
TOYKHTE Aa ChBHNAJHAT B €AHA pelJHlia H CBLP3BAHETO HM A3 CTaBa CHC CAMO €JHa
npaga? Hsakonko TaxvBa uIeH ca NOCOMeHH B KHMraTa Ha J[xeitMe AxaMe Mucroenu
bombu - pwK0o8odcmgo 3a no-0obpu udeu.. Halti-uHTepecHaTa ce ChABPXKA B MIUCMO,
KOETO MY OHJIO IIPaTEHO OT eHO AeCeTroAUIIHO MoMMue. Mexny ApyroTo TaM e Ha-
nycaHo: “B 3ajavarta He ce Ka3pa, 4e He MOXe Ja ce M3MOJ3Ba NOCTaTh4YHO Jebena .
YepTa, ¢ KOSATO Ja ©6 3auepKHaT eJHOBPEMEHHO W AeBeTTe Touku”. 3abpaHeHa Ju ¢
nebenarta uepta? KakBu ca npaBuiaTa B peaJiHis CBAT?

OnpegengHeTo Ha TPaHMUMTE HA eIHA 3a7aYa KaKTO BHHArH € OCHOBEH MOMEHT
nipu dopMynupaHeTo Ha npobnemute. OcoGeHo CHITHO € nofyYepTaHo ToBa B “UcTo-
pus ¢ bapoMeTbp”, HamMcaHa oT npodecopa no dusmuka I-p Anexcanasp Kanangpa
oT yHuBepcuTeTa “YomuHrTeH” B Ceitnt Jlyuce.

“Ipeau U3BeCTHO BpeMe MM IO3BBHI eJUH KoJiera, KOHTO Me NonuTa Janu He 6ux
cTaHaJ apGUTBP NPU OLEHKAaTa Ha efHH H3MHT. Toli ce kaHen Aa Jajie HYJeBa OLEHKA
Ha eUH CTYJEHT 32 OTI'OBOPa My Ha BbIIpoc oT (PU3HKATA, HO CAMMAT CTYAEHT TBBp-
Is1, 4e Ou TpsbBaio fa MoJiyvd OTJIMYHA OLeHKA U Ye O Mosy4ns Takasa, ako cHeTe-
MaTa He Oewie B ymibp6 Ha cTyfgeHTa. [IpenoaBaTenaT ¥ CTYAGHTBHT c& HOTOBOPHIIH
CriopbT Aa 6blie paspelueH oT Ge3NMpUCTpacTeH apOUTBD M Ce CIIPesId Ha MeH ...

OTtunox B kabMHETa Ha MO KoJiera M IPOYeTOX U3IIMTHHMSA BBIPOC, KOHTO riacere;
“TIokaXeTe MO KaKbB HAYMH MOXe 42 Ce ONpEJE/H BUCOYHHATA HA €QHO 3JAHHUE C
roMoryra Ha 6apomMeTsp”. ‘ :

OTroBopsT Ha cTyjeHTa Gele: “Baumame 6apoMeTbpa 10 NMOKPHBA Ha 3JaHUETO,
Bpb3BaMe I'0 Ha JBJITO BhXE, criyckaMe 6apoMeTspa 1o YIHLATa, cliel KOeTO I'o U3fu-
rame, KaTO eJHOBPEMEHHO H3MEpBaMe JBJXKHHATA Ha BbxeTo. [TocnenHaTta me Obae
ThpceHaTa BUCOYHHA HA 34aHUETO”.

ToBa € MHOrO MHTEPECEH OTIOBOP, HO AaJii CTYACHTHT TpabBa Aa nmosyun pobpa
olieHka 3a Hero? ITocouux, ue CTYOEHTHT UMa ITBJIHOTO NPaBO Aa NpeTeHaupa 3a BU-
COKa OLIEHKa, Thil KaTo Gellle OTTOBOPHUJ HA BBIIPOCA U3UEPHATENHO U NpasuiHo. OT
Jpyra cTpaHa OTJMYHATA olUeHKa 61 My ajia 06110 BHCOKA OLEHKa o Quauka, T.e. 61
CBUJETEJICTBANA, Ue CTYASHTDT pa3bupa QusnkaTa, JOKaTO HETOBUAT OTIOBOP HE MOT-
BLPXAaBalle TOBA. 3aTOBA NPEaJOKHX CTyneHijT Ja OTKTA A2 Naje ApYr OTTOBOD Ha
pprpoca. He ce H3HeHaaax, 4e KoJieraTa My ce ChIIacH, HO MaJIKO M€ U3HEHala TOBA,
Yye M CTYAEHTBT CE ChIVIacH. '

B ¢bOTBETCTBME C HAILIETO CIIOPA3yMeHHe a3 4aloX Ha CTYJEHTa IecT MUHYTH, 32
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Ia OTFOBOPM Ha BBIIPOCA, ¢ YTOBOPKATa, Ue OTrOBOPBT TPAOGBa fa MOKa3Ba 3HAHMSA MO
dusnka. B kpas Ha netata MHHYTa TOH He Gerle Hanmucas Huwo. [TonuTax ro fay He
ce OTKA3Ba, Thi KaTo UMax paboTa ¢ APYT CTYAEHTCKH KypC, HO TOH OTBBPHA, Ye He Ce
OTKa3Ba, HO pasroJlara ¢ MHOTO OTTOBOPU M OGMHCIIS KOH OT TAX Wie € Hai-LoOpuaT.
V3BHHHUX ce, 33JI6TO CbM T'0 NPEKbCHaJ U ro MOMOJIUX Aa NpoJbJiku. [Tpes crnensalua-
Ta MHHYTA TOH U3CTpe/s OTroBopa, koiiTo Geme: “Baumame GapomeThpa Ha MOKPHBA
Ha crpajaTa M ce NOJaBaMe HaBbH OT mapaneta. [lyckame 6apoMeThpa H 3acHYame
BpeMeTo Ha MafaHe ¢ xpoHoMeTsp. Cliel ToBa ¢ MoMouiTa Ha opmyiaTa S = 1/2at?
(pa3cTOAHMETO Ha MaJJaHETO € PABHO Ha MOJIOBUHATA OT 3¢MHOTO YCKOPEHHE, YMHOXE-
Ha [0 KBaJpaTa Ha BPEMETO 32 [1aJaHeTO), MPECMATAME BUCOUMHATA HA 3[aHUETO”.

Tyx a3 MONUTAX KoJieraTa cd Jajlu ce Npefapa. ToH MOTEBPAM U a3 NaJloxX Ha CTy-
JeHTa OTNIMYHa oleHka. KoraTo Beue cu Tp'BI'BaXx, & GETHX, Ue CTYAEHTHT bellle Kazal,
e UMa M JPYTH OTTOBOPH Ha 3ajjauaTa, Taka ue ro 3afdTax KakBy ca Te. “0, na,” xaza
To#. “MMa MHOro HauMHH Ja Cé U3Mepy BHCOYWHATA Ha eHa crpaja ¢ MoMollTa Ha
fapomeThp. Hanpumep, ako B CIBHYEB JeH U3MEPHUTE ABb/KMHATA Ha 6apoMeThpa,
J'BJKMHATA HA HEroBaTa CAHKA W IBJDKMHATa Ha CAHKATA, XBBPJISHA OT 3JAHHETO, C
TIOMOILITA Ha MPOCTA MPOMOPLKMs 1ie MOTYYHM BUCOUMHATA Ha 3MaHHETO”.

“UygecHo” kasax a3. “A npyrure?”

“ITa,” xa3a cTyaeHThT. “UMa egHo GyHIaMeHTaHO U3MepPBaHe, KOeTO Ilie Xapeca-
Te. [IpH To31 MeTOJ B3UMaMe GapoMeTbpa H 3a1104BaMe J§a ce U3KayBaMe 110 cThiIbu-
te. [Ipu ToBa oTOens3BaMe ABIKUHATA ¥ TOBA ILIe HU JaJie BUCOUYMHATA Ha 3JaHUETO B
eJUHULHA AbIKMHATa Ha GapoMeTbpa. TBbpAe Mpak Meton.”

“Pasbupa ce, aKo HCKame No-H3UCKaH METOJI, MOXKEM J1a BbPXKEM 6apomen,pa Ha
Kpas Ha eJHa BpPBB, Ja IO JIIOJIeeM KaTO Maxallo U Ja oNpeAe/iMM CTOMHOCTTA Ha g
(3eMHOTO ycKOpEHMe) Ha paBHHILIETO Ha YJIMLATa M Ha MOKpHBa Ha crpajgaTa. OT pas-
JHKATA Mexmy IBeTe CTOHHOCTH Ha g MOXe 10 MPHHLMII Ja ce H3YMC/IM BUCOUMHATA
Ha 3JaHHETO.” ’ ,

“Hakpag,” 3axioud Toli, “ako He ¢BbM orpaﬂuqeﬂ CcaMo © (bU3MHecKH METOIH 33
pelllaBaHe Ha npo6JieMa, ChLIECTBYBAT MHOIO APYIM OTTOBOPH, KaTO HallpUMep HAa ce
B3eMe GapoMeTHP'BT N0 IapTepa M Aa ce IoYyka Ha BpaTaTa Ha nop’mepa Koraro Toit
ce moKaxe, My Ka3BaM CJIETHOTO:

Iparu r-H ITopTuep, Tyk UMaM eJUH MHOTo XyGaB GapoMeThp. AKO MH KaxeTe
KaKBa € BUCOMMHATA Ha TA3H crpaja, a3 me Bu 1am To3u 6apomeTsp ...”

KPAM

BCTBbIUTENHM GENEXKH U npesop o7 aHruicky: Muxauwn bywes
Murray Gell-Mann, , The Quark and the Jaguar". Little, Brown & Co, London, 1994)
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