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_ Qusukama na nobomo bpeme

-OTKPHUBAHETO HA MACA U
OCHMJIAITMU HA HEYTPUHOTO

KoneKTHB OT ANOHCKH ¥ aMEPHKaHCKH YYEHH MpeNCcTaBaXa JOKa3aTENCTBO,

€ [PU3PAYHATE eIEMEHTapHE YaCTHIH, HapeueHH HEYTPUHO, HAMCTAHA
MPUTEKABAT Maca H 4Ye 0O BpeMe Ha ABIKCHHETO CH IPOMEHAT aJITCpHaTPIBHO
CBOATA I/I,D;GHTPI‘IHOCT BBB BpeMeTo. Pe3yITaTHTE ca OT JaHHHTE, nonchrm npes
l'I'prI/ITe Be ro;xmm OT eaun I‘I/II"lHTCKI/I (3a 100 MUIHOHA §) excrmepuMeHT B
00JINIOBAHA Che HepBXAACBALIA CTOMaHa nynm ¢ obem 12 ,5 MEJIHOHA Taio-
Ha (47 318 m*), nanpasena mox SImomckuTe Ay, 3amblIHEHA ChC CBPBXYACTA
BOAa 4 HabNMrogaBaHa oT.13 000 )IG’I‘GKTOpa C FO/ISIMa IUIom,. 3a.eluH OT TPHTE
apoMaTta HEyTPHHO - MIOOHHOTO €€ yCTaHOBEHO, Ye H3Ye3Ba M OTHOBO Ce IIO-
SBSBA, CJIE KATO H3IMHUHABA CTOTI/IH,H KAJIOMeTpH npes 3emaTa. B Tasm cATy-
A eHEPIUATA Ha Heyrpmiom ¥ H3MHHATOTO OT HEro pascmarme oT MSC-
TOTO HA Ch3IABAHETO Ha HCyTpE[HO B aTMOC(hepara oT KOCMH‘-IHOTO JI'b‘JCHHC II0
ypela noj.3eMaTa - }:LamT MHpKa 3a pasnEkaTa B MacHTe Ha HeyTpuHATA. Tasu
Maca, Makap u Hau Mamca"ra OTJIHHH'l OT HyJla Maca, Hab/II0JaBafa. Jocera 3a
€NIeMeHTAPHE YaCTHIH, Bce Hax e I[OCT'LT’bHHa B PEJIHKTOBATE HEYTPHHA, HEAMO-
BEpEH 6pom OT KOHTO ca C%suaneﬁn no speme Ha lomemus B3DHB, 1a c& HAMHApa
3H'1L11/1Tefm'1 ‘I'ICT oT MacaTa Ha BeeneHati., Tosu HoB pe3ysiTaT Moxe ma ce
OKaxe Kmoq sa OTKpHBaHC Ha CBCUJ;EHPIH I'paax ga (bnanm'm oGe;mHeHam
Te' ppm H uoupumca 3'1 p’1361/1paH6T0 Ha IPOU3XOJ4 Ha M'lTCpH}ITa OT KOHTO
cMe H'mp'LBeHH BCUYKH HHE, KAKTO H 32 TOBa, [a H'tquM Hemo IIOBeqc 32
OKOBYaTeJHaTa chbaba Ha Beenenara. e
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- The SuperKamiokande Collaboration npasi moea: ussenen
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CHUHXPOTPOHHOTO JIBYEHUE

Jurxo Oukes, CIM.H.C. B NANAE - BAH |

EHGKTpOMaFHHTHOTO JIBYEHNUE € H3TOYHMK Ha [O-roJisIMaTa 4acT OT HaLUCTlO
3HAHUEC 3a 3a06u1<anmuua HH CBAT. C'beGMCHHElTa HayKa ¥ TEXHHKa U3I10JI3BaT
OeJTHS CIIEKTBP HA eJIEKTPOMATHUTHOTO NBYEHUE - OT UH(BpAUEPBEHHTE NBYH, IPE3
BHAMMaTa CBETJIMHA, Ta 4aK A0 YATPaBUOJIETOBUTE, PEHTIEHOBHTE U raMa JIbUUTE.
Enna 3HauMTeHA YacT OT TO3U CHEKTHP CE 3aeMa OT T.HApP. CHHXPOTPOHHO J'bUEHHE
- Qur. 1. CHHXpOTPOHHOTO JibYeHNE Ce ABSBa CIHO OT ABETE Hait-BAXKHU OTKPUTHUS
B CIIEKTPOCKONMSATA [1Pe3 JBaJeCETHs BEK.
CHHXPOTPOHHOTO JIbUe-

Hue (CJI) nmpencraBnsaBa &

&NeKTPOMArHUTHOTO Jbye-
HHe Ha 3apeleHU YacTHIH,
ABHXXCHIN Ce& B YCKOpUTEJI
WIW B HATPYNBALL NPBCTEH.

SYNCHROTRON RADIATION

fadiation Scurce,

‘Order.of Magnitude
of the

CJI &€ MHOTO MHTEH3UBHO (C Wavslingth
HAKOJIKO HOpH,ﬂ.’bKa mo-uH- 1012 a0 g8 g N
TEH3HBHO OT CTaHHAPTHHUTE -~ Vavlsnath (Angsms) & 1010

YATPaBHOJISTOBY JIaMIH K Tren of fuditton

PEHTIEHOBH TPbOH), UMITYI- 3 . |
CHO EJIEKTPOMAarHWTHO JIb- wd s apd w? 0 w2 w0t s 03 100wl
YeHue, KOeTo 0OXBaILA IIK- Enaay (Bl —
poka €acT oT CIIEKTBpPa Ha
eNEeKTPOMATHHTHHTE J'bYe-
Hus. [Togo6Ho Ha nasepHo-
To JieueHne CJI e cunHo KoJMMupaHo. :
CJl e HabnrofaBaHo 32 bpey MbT Mpes 1947 r. ot F. Haber Ha e1eKTpOHHUS CHHX-
poTpoH ¢ exeprus 70 MeV na ¢upmarta General Electric. Toif chBceM cityuaiino 3abe-
JIA3Ba IPeE3 NMpo3paleH Y4acThK Ha BaKyyMHATa KaMepa Ha YCKOPHTENS “MaJsiko ETHO
- OT MHOTO ApKa Os1a cBeTyIHHa“. Clie[f TOBa MbPBO HABNIOAEHHIE 3aTI0YBA CUCTEMATUY-
Ho n3yyaBaHe Ha CJI Ha 300 MeV-Hus enekTpoHeH cuHXpoTpoH B Cornell u Ha 250
MeV-nua enextpoHen cunxpotpol 88 ®UAH, Pycus.
CJI uma obiua pusmuecka npupota ¢ ApyruTe BUAOBE eJIEKTPOMATHUTHH IbUeHMS
- TO Ce IbJIKH Ha M3JHYBAHETO HA EJIEKTPOMATHHTHU BHJIHU OT YCKOPEHO ABHXeIl], ce
eJIEKTPHYUSCKU 3apaf.
" BeuH uukiIHdecku YCKODUTEN MJIM HATPYNBALL NPBCTEH YACTHLIMTE C& NBUXKAT 10

Our. 1. Pasnoroxexue Ha CURXPOMPOHHOMO
ABYEHUE B eABKITIPOMAHUMHUS CHEKMBD
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KpBroBa opbura, yaIbpXKaHH OT CHIIHO, HANPEYHO KbM OpBKTaTa, MarHuTHo rodie. Te
MBMUTBAT CUITHO UEHTPOCTPEMUTENIHO YCKOPEHHE ¥ ChIVIACHO PeJaTUBUCTKATA ejlek-
TPOJHHAMHKA U3JIBYBAT eJIEKTPOMarHUTHa eHeprus.

OnoBa, KOETO NPHHLUITHO OTAMYABA U3I'LUBAHETO HA €JeKTPOMAarHUTHA GHEPrius
OT YCKOPEHO ABHXKEIIMTE CE €JIEKTPOHHU B €[HA aHTEHA HAa PAAHOCTAHLMA W OT eJIeKT-
POHUTE, IBHKEIIU CE B LIMKJIHUSCKH YCKOPUTEJL, € 06CTOATENCTBOTO, 4e B YCKOPUTEN S
SJISKTPOHHUTE Ce JABIKAT C YJITPapeSaTHBUCTKH CKOPOCTH (B Hali- rojieMHs eJIeKTpO-
HeH cuHxpoTpon LEP B CERN, Xenepa B=v/cx(1-1.10"!) ). UmenHo penaTusucTkuTe
e(eKTH BOIAT N0 YHHKAJHUTe cBoiicTBa Ha CJL

TeopusTa Ha €]IEKTPOMATHUTHOTO M3JTbYBAHE HA TOUKOB eJIeKTPUYECKH 3apsij, IBU-
JKelll C& C MPOM3BOJIHA CKOPOCT, € pa3paboTeHa 3a mbpBH MbT oT A. Lienard npes 1898
I. (1o6pe MO3HATUTE OT YHUBEPCHTETCKHS KYPC MO ENEKTPOIUHAMMKA MOTEHIMAY Ha
Lienard - Wiechert). Ha roiiMo pa3cTosHHE OT el1eKTPOHA eNIEKTPOMATHHTHOTO TOJTe
3aBUCH OT YCKOPEHHETO (HO HE U OT CKOPOCTTA) U NPEeACTaBNsABa chepHuHa eJIeKTPO-
MarHuTHa BbJiHA. B cplllata cu pabora Lienard nssexna u giopmyna 3a MOLIHOCTTA
Ha eJIEKTPOMAaTHUTHOTO JI'bUSHHE OT SJIEKTPOH, JBHXKSLL CE C YITpapeaTUBICTKA CKO-
POCT 110 Kphropa opbUTa B HAIPEYHO MaTHUTHO MoJie:

2 4, 4
p- e b 1)
6re, p-

KBAETO p € PajuyChT Ha KpUBKMHATA Ha opbuTaTa, P=v/c Uy = (1 - B2)"12 ca usecTHU-
Te penatusucTku (aktopu. To kaTo y = E/mc?, kbaero E ¢ mbiHaTa eHoprus Ha
YacTULIATa U My € MacaTa i B IOKOH, TO U3Ib4eHaTa MOIIHOCT € 00paTHONPOMOPIH-
OHAJTHA HAa YeTBBPTATA CTeNeH Ha MacaTa Ha yactunata. CnenosatesHo Cll e chinec-
TBEHO 32 JIEKM HaCTHUM (eJIeKTPOHM M NO3UTPOHM).

CJI npepcTaBiisiBa MHOIO IoJisiM Npo6JieM 3a LIUKIMYECKUTE YCKOPHTEJIH Ha eJIeKT-
ponn. ITpy LMKTHYecKHTe YCKOPUTEIM Ha eJEKTPOHH 32 BUCOKU €HePIMM MO-TojiiMa-
Ta 4acT OT eHepruATa, BKApBaHa B CHOMA Ha YCKODHTENS OT HeroBaTa YyCKOpsiBalla
cucTeMa, ce pasceiiBa nol Gopmara na CJI (HampuMep 3a HaTpyNBalllMd TPbCTEH
DORIS 3a 6 GeV B Xambypr, MomHocTTa, u3nbysaHa xato CJI, e 0,5 MW, a mpu
ruranTckus yexoputes LEP B CERN MoIUHOCTTa Ha CHHXPOTPOHHOTO JIBYEHHE 10C-
Tura 15 MW!). F'onemure 3ary6u 3a CJI ca HenmpeoZoJuM HENOCTATHK Ha HHKJINYEC-
KHTE YCKOPHTEJNIH Ha eJleKTpoHH 3a Brcoka eHepris (P ~ E*). ITo Beudko usriexaa, e
eNleKTpoHHO~1o3u TpoHHuUAT konaitgep LEP 8 CERN, MlBeiinapus ¢ eneprua 200 GeV
B CLIM 1 mbixuHa Ha nipbeTeHa 28 km 1ie 61 NOCAeAHUAT OT PeJULaTa MMraHTCKH
IUKITHYeCKH YCKOPUTEIIH Ha eJIeKTPOHH. BheIlyTe eieKTPOH-TIO3NTPOHHH Kotaiiae-
pH e 6bJAT OT THIA HA JHHEHHUTE YCKOPUTENH, TPH KOUTO YCKOPEHHETO HA YACTH-
LMTE € MHOIO [O-MaJIKo ¥ CHOTBETHO MHOTO MO-MaJkH ca 3aryéute 3a CJI (y2 mbTH
no-cnabo CII). ‘

CJI e 0CTPOHACOUYEHO MO I0COKA Ha ABWXEHHETO Ha eleKTPOHA, B KOHYe C BI'bJ
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TIpu BBpXa OT NOpsAbKa Ha 1/y - dur. 2. OcHOBHATA YAaCT OT EHEPrUATA HA JIbYEHHETO
€ KOHLCHTPUPAHA OKOJIO T.HAD. KPUTHUHA IBJKHHA Ha BbIIHATA:

3,0 @
Dopmyna (2) nokassa, ue MPU KHHETHUHA EHEPTHA Ha eNekTpoHuTe 250 MeV
U3TBABAHETO € [VIaBHO BBB BUAMMATa 4YacT Ha CleKkTbpa, npu 800 MeV - puB
yATpaBrojieToBata, Npu 2 GeV - BbB 06/1aCTTa HA MEKHTE PEHTIEHOBH JTbYHU U npu 6
GeV - B 0611acTTa Ha TBBPAUTE PEHTIEHOBHU JIBLYML.
Ouwe ¢ mbpBUTE SKCHIEPUMEHTANHY H3chensauus Ha CJI oT ENEKTPOHHUTE
CHHXDOTPOHH, U3BBPILEHH Npe3 60-Te roguHH, ce 00b3- '
HaBa U (aKThT, Y€ aKO 3a MPOLECA Ha YCKOPEHHE Ha
CJIEKTPOHUTE N0 BHCOKM eHeprun. CJl e HenpusATHa
TpedKa, B C’bLUIOTO BpeMe YHUKAJHHTe cBoicTRa Ha CJI
NpesiaraT Bh3MOXKHOCTH 33 [IPOBEXKAAHETO Ha MPHH-
LMITHO HOBH M3CJIeBaHHA U 3a MHoro6pom~m npuo-
KeHus. ‘
OcHoBHuTe cBoiicTBa Ha CJI, KOMTO ro MpaBAT YHU-
KaJeH Hay4yeH MHCTPYMEHT ca:
® MHoro LIMPOK CNEKTHP, MPOCTHPALL c& OT yATpa-
BHOJIETOBUTE JTBYH SO TBBHPAUTE PEHTTEHOBU JIHYHU
- Gur.1, ‘
e MHoro BHCOK HHTEH3UTET (Hanpumep npu Ha'rpyn- _
Balus Hp’bCTCH 3a enektpoHd DORIS B Xambypr
uHTeHsuTeThT Ha CJI oT equn 3aBbPTAIL MATHUT €
10t photon:,/s a uHTensuTeTsT Ha CJI oT efnH 32-
MOJIFOCEH yprmep JocTHra 5.1012 photons/s) ‘
MHOI"O roJigMa KOJTHMAaLus; BI'BJA'BT HA PA3XOAUMOCT B'bB BepTl/IKaJIHaTa paBHUHA €
oT I'IOpﬂ,H{bKa Ha 1/y T.e. 0,1 rnrad M MO-MABK. : ,
® Mnoro manku Pa3MepH Ha H3TOUHMKA Ha uan'bqsaﬂe Te ce onpeucmr OT MHOI'0
MaJKOTO HATPEHHO CedecHHe HA CJICKTPOHHHSA CHOIl B YCKOPHUTEJISA, KOETO €& OT
nopsaxbka Ha 100 pm x 10 pm. : -
Mmoro Bicoka sipkocT, KoeTo ¢ PE3YJITAT OT BUCOKHS PIHTBH3I/ITCT MaJIKuTe pazmepn
Ha M3TOUYHHKA M MaJIKaTa bIJI0Ba pa3sxofuMocT, SIpkocTTa Ha CJI oT 3apbpramuTe
MarHUTH Ha ycxopmenn B PEHTIeHOBHA NHANA30H € ¢ 6 MOPAABLKA I10-TONIsIMA OT
‘Tasu Ha CTAaHJAPTHHTE PEHTTEHOBH Tp®6H, a spkocTTa Ha CJI oT cnemmanuuTe
H3n1>qaa1un yCTpOHCTBa OHIYJIATOPH - & ¢ 12 nopgaeka no- rojigmal
MHOI“O MaJKuTe pasMepH Ha M3TOUHMKa H BUCOKATA MHTEH3MBHOCT Ha CJI BOJIAT
JI0 BUCOKA CTereH Ha KOXepeHTHOCT Ha JIbueHHeTo (noutu 100 %).
Clle CCTECTBEHO NMOMAPU3MPAHO; B PaBHUHATAa Ha op6UTaTa TO e JUHelHHO

dur. 2. MpocmpasemBera
Hacouerocm Ha Cf1
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NOJIIPUSUPAHO, & MOJ U Haj Ta3K PaBHMHA - KPBrOBO MOJISPU3UPAHO.

@ CJI ce cbCTOM OT MOPeAMLiAa OT MHOTO KbCH UMITYJICH ¢ NpoABIKKTeNHocT 10 - 100
ps. ToBa 06CTOATENICTRO NMpey1ara MHTEPECHN Bb3MOKHOCTH 3a NPOBEKAAHETO HA
SKCIIEPUMEHTH C U3I0J3BaHEe Ha BPEMeTO Ha MpeJIUTaHe, no (QuyopeclieHLHI C
p.as,ueneﬁue 10 BpeMe U MH. Ip.

@ Tlopaau ToBa, ue B yCKOpPUTEJIs Ce TOALBPKA MHOTO BUcok Bakyym (10710 Torr), CJI
& MHOTO YMCcTO. BCBILHOCT TO ce pasnpocTpaHsBa M0 BaKyyMHUpaHU TpH6GH OT
YCKODHTENIS JO eKCIIepUMEHTAIHATA alapaTypa.

@ Teopusta Ha CJl no3pojigBa MHOIO TOYHO Ja CE& M3UMCIAAT apaMeTpHMTE Ha
JbueHneTo. Tosa NO3BOJIABA U3TOUHMKBT Ha CJI na ce M3nOJI3Ba KATO Kanu6pnpau_1
M3TOYHMK. :

8 CJIMHoro necHo ce nipeHacTpoiBa. Upes uamMeHeHHe HA eHeprusiTa Ha eJISKTPOHUTE
B yckopuTessa ce npoMens crtekTepsT Ha CJI. C moMoruTa Ha T.Hap. “insertion de-
vices” (yUryiepd W OHIYJATOPH), CMIEMa JHH MarHHTHH yCTPOHCTBa, 33 KOMTO Lie
cTaHe JlyMa [10-KbCHO, IbJIKKMHATA Ha BLAHaTa Ha Cll ce HaCTpoﬁBa o1ie 1o JIeCHO,
Oe3 ma ce Hajiara NPOMSHA Ha EHEPIUATA HA YCKOPHTEJS.

ITbpBUAT enexTpoHEH yckopHTe)l, MOCTPOEH crielHajiHo 3a reHepupaHe Ha CJI, e
cunxpotposT SURF B Haunonannoto 61opo 3a crannaptu va CAIll BB BamuHrToH
npes 1963 r. Toli uma eHeprus Ha enekTpouuTe 240 MeV. Ilpes cbiaTa 1963 r. 3anousa
pabota d cuHXpoTpoHsT SOR B MIHCTHTYTA 32 snpeHy H3c/eIBaHNs B TOKHO C eHepris
300 MeV, cbIo MOCTPOEH CHEIHANIHO 32 MPOBEXAaHeTo Ha uscieaBanus cbe CJIL

B momenTa B cBeTa paboTaT Haj 50 enexkTpOHHM CHUHXPOTPOHAa W HaTpyMNBallH
TP'bCTEHA, CHIELMAITHO NPEHASHAYSHH 32 FEHEPUPAHE Ha CJI. Te ce menar ycJIoBHO Ha
4 nokoJieHU. o

"B mbpBOTO MOKOJIEHHE ca 0OEIMHEHH eIEKTPOHHY CHHXPOTPOHU, I'bPBOHAYAIHO

MpeJHasHAUYeHHd 3a U3ceBaHuA B obnacTTa Ha (U3MKaTA HA BUCOKUTE eHEpryHM. 3a

Tix CJI & cTpaHU4YHO ABJIEHHE.

BbB BTOPOTO ITOKOJIGHHE BJIM3aT YCKOPUTEH, CIIELUAJIHO Ch3JaJl¢HH 3a FeHepUpaHe

Ha CJI. HanpuMep nbpsuar ustoyHuk Ha CJ1 B peHTreHoBaTa obnact ¢ SRS B

Hapecb6epu, AHrnus, ¢ eHeprus 2 GeV. o :

TIpu eneKTPOHHUTE YCKOPUTENH - U3TOYHULH Ha CJI OT TPETO MOKOJIEHUE -
CHHXPOTPOHHOTO JIbUGHHE C& FeHEPUPA He CaMOo
OT 3aBBPTALIMTE MarHUTH HA yCKOPUTENIs, HO U
oT cnenanHy yctpoficTea, T.H. “insertion qe—-
vices”- yuraepu. M oHpaysaTopH. ToBa ca
MAarHHTHH YeTpOHCTBa, TOCTPOEHH OT PeAULa OT
MAFHUTH C DeIyBalla ce MOJIAPHOCT - Qur. 3.

YurepuTe U oHZYXATOPUTE MPEIU3BUKBAT
OCLMJIMPAIL0 ABUXXEHHEe HAa eJIeKTpoHUTe. B
' 3aBUCHMOCT OT I'OJISMHHATa Ha OCL{UIALMUTE ‘in-

Owur. 3. [puHyunHa cxema Ha
‘ YUeABD U OHQYAamop
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sertion devices’ ce HeJAT Ha yuriepH (rojieMH OCIHJIALIMM, CUJIHO MarHUTHO 0JIe OT
nopsapbka Ha 5 T) U oniynaropu (Majnky OCLIMIAIMM, YMEPEHO MarHUTHO I0JIE€ OT
nopsanbka Ha 0,5 T ¢b3gaBaHo 0OOUKHOBEHO OT TIOCTOSHHU MarHuTH). FIHTepecHo € fa
ce cpaBnu CJI, M3I'BYBAHO OT YHINEPHTE U OHAYNATOPHTE, ¢ TOBA M3TBUBAHO OT
3aBBPTAIIMTE MAarHUTH Ha yeKopUTeNs - $ur. 4.

OcHOBHHTE NPEUMYLIECTBA Ha YUIJIEPUTE U OHAYJNaTOPUTE ca:

o Tlo-BucOKa eHeprud Ha HOTOHHUTE, T.6. T6 H3MECTRAT CHEKTHPA HA JILYEHHETO 110

MOCOKa Ha TBLPLOTO PeHTreHoBo JbueHue (‘wavelength shifters’).
¢ Ilo-BHCOKAa HHTEH3HMBHOCT, KOATO IIPH YUIJIEpHTe e NpoNopLHoHaHa Ha Opod Ha

nojirocute N H ¢ 30-40 mbTH No-rojisMa OT Ta3X Ha 3aBbPTALIUTE MarHUTH, a [IpU

OHAYJaTOPHUTE € NPONOpLUUOHaJHa Ha N? U JocTUra peKOpAHH 3HAaYEHHS.

TInbTHOCTT2 Ha MomHocTTa Ha CJI oT onaynaTopute Ha ESRF Ha 10 m pascTosiHue

e 600 W/mm?,
® Bucoxka xonumauus - dur. 4.
® [lo-ronsma spxocT.
¢ MHoro flecHO NMpeHacTpoifBaHe Ha JBJDKMHATA Ha BbyiHaTa Ha CJI upes npoMsHa B

cuJIaTa Ha Mar-HUTHOTO noJe, 6e3.1a e Heo6X0JUMO Ja ce NPOMEHs eHeprusaTa Ha

YCKOpUTE..

B oupynatopure CJI oT ornenHuTe nojiocu UHTepepdpa KOHCTPYKTHBHO NPH
onpejeseHy AbJDKMHY Ha BbIHATA M 3aTOBa cNeKThPLT Ha CJ oT oHAyaTop € INHeeH.
W3nbuBaHETo € MHOTO OCTPO HACOUEHO U koxepeHTHO. Eaun onayaaTop e mogobex Ha
YJITPABHOJIETOB MJIM PEHTI'CHOB Jla3ep ¥ TOBAa OTKPHMBA NPHHUMITHO HOBU 00JIaCTH Ha
npuioxenue (Jiazepd Ha cBODOJHH €TEKTPOHH). .

Eaun npumep Ha cbBpemeHeH uatoduuk Ha CJI or TpeTo nokoneHue e HaTpynBea-
s npbered ESRF (BEuropean Synchrotron Radiation Facility) B 'peno6b1, ®panipus,
B YHETO Ch3]ABAHE M M3NO/I3BaHe yuacTByBaT 11 3a-
NIaAHOEBPOMNeEHCKH CTPaHH - dur. S. ‘

ToBa e HaTpynBall NPBCTEH 32 ElEKTPOHH ¢
eneprusa 6 GeV. Eneprusara na CJI e KOHIEHTpUpaHa
B 06JacTTa Ha T.H. BaKyyMeH yntpasuoier (VUV) u
PEHTIEHOBUTE JIbUHU. [IepUMETHPBT Ha NPBCTEHA Ha
yckoputens ¢ 844 m. Ha To3m yckopuren ca moc-
THCHAaTH Hal-MaJIKMUTe 3acera pasMepH Ha ejex-
TpOHHUA cHoI (60 pm X 6 Lm), Hal-rojieMHs TOK Ha
cHoma (200 mA) u Haii-BucokaTa spkocT Ha CJI or
onpynatopute B =2,1.10" [photons per second/mm? ‘
mrad? 0,1 % BW]. Undutator

Hatounuuure Ha CJI oT 4eTBBPTOTO MOKOJIEHHE
3aCera ca caMo B TEOPETHYHUTE Pa3ueTH U Ha yep-

Qur. 4. CpaBrerue Mexgy

TOXHHTE MAacH Ha CNEUHAMCTHTE MO YCKOPHTENH. CJ1 om 3aBspmawy Magnum u
OCHOBHHAT CTPeMEX NpH TAX Lie 6bae HamagBa- CJ1 om yueaep u oHgyAamop
166 | Cbemwsm na pusukama - 3/98

CHOTI B ycKOpUTeJs (1 ¢ TOBA IOBHIIABAHETO HA
sipkocTTa Ha CJI) Ko rpaHMYHATA CTOWHOCT, KOATO
ce omipeesis oT npoliecute Ha Aupakuus Ha CJL
JinppakunoHHaTa TPAHMLIA HA EMUTAHCA Ha eJIeK-
TPOHHMS CHOTI (IIPOU3BEAEHHETO OT HANPEYHUA
pasMep Ha CHOMA MO bIJIOBaTa MY Pa3X0UMOCT)
€.

€)

A
&= 4
KBAETO A & ABJDKMHATA Ha BbhjiHaTa Ha CJL

Hanpumep 3a 10 KeV peHTreHoBu JIpUHd A =
10710 m. CnegoBaTesIHO LeaTa € Ja Ce MOCTUTHE
emutatc £ < 1.107!! m.rad. Tosa ca pekopJHO
HUMCKY CTOMHOCTM Ha eMHMTaHca (32 cpaBHEHUE B
ESRF &£ = 3,5.107 m.rad ). [ToyiyuaBaHeTO Ha TOJKOBa MaJjIKi HalpeuHH pasMepH U
PA3XOAUMOCT Ha eJIEKTPOHHHS CHOI Il O3B0/ AOCTUT'AHETO Ha IPaHUIHH cTOMHOCTH
Ha sproctTa Ha CJL

Hakpas Ha TasuW Malika CTATHA HAKONKO JYMH 3a IPUJIOXKEHHATA Ha CJ. Te ca
H3KJIIOYHTENHO pasHoobpasnu. ETo HAKOM: :
CHeKTpocKOnus B YATPaBUONETOBATA ¥ PEHTIEHOBATA 00JIACTH.
PeHTreHOCTPYKTYPEH aHaNu3. .
TopbpxHOCTHA JU(PPAKIMs Ha PEHTIEHOBY JIbYM.
DoTOENEKTPOHHA CIEKTPOCKOMHAL.
dnyopecueHIMA ¢ pasfielisHe N0 BpeMe.
Tonorpadus Ha aedextr B kpuctanu cbe CJL
KoponapHa aHruorpagus. _ ‘
PenTreHoBa JuTOrpadus (Mo3BoNsBa Pa3fe/MTENHA ClIOCOBHOCT IPH MPOU3BOL-
CTBOTO Ha MUKPOYHIOBE OT Nopsaxbka Ha 50 nmy). .
TonemusaT uHTepec kbM CJI ¥ HeroBuTe NMPHUIOKEHUS, ocobeHo Te3H NpH
TIPOM3BOCTBOTO Ha MHKPOCXEMM C BUCOKA CTEIeH Ha WHTErpallusd, 3aCTaBH peaxa
dupMH, cTieLMaIH3UPaHU BHB TIPOU3BOJCTBOTO Ha YCKOPHUTEHO obopynpaHe, Aa ce
OPUEHTHPAT KbM IPOH3BOJCTBOTO Ha J6KTPOHHM CHHXPOTPOHM CHELIMATHO
npeaHasHadeHy 3a reHepupane Ha CJI. Taka Hampumep ¥3BeCTHaTa aMepuKatcka
dhupma MAXWEL npefinara Ha fasapa eIeKTPOHeH CHHXPOTPOH C EHEpritd 1,2 GeV.

Jpyra nspecTsa ¢upma OXFORD INSTRUMENTS ot BeiukoGpurarusi npejara

M3KITIOYMTETHO KOMIAKTHAS ellekTpoHeH cubxpoTpon HELIOS ¢ eneprus 800 MeV,
H3NON3BALL CBPbXIIPOBOAAIINA MATHUTH.

(Qur. 5. Cxema Ha HampynBauwjus
NPLGMEH 33 BAEKMPOKU = USMOUHUK
Ha CUHXPOMPOHHO AbyeHue ESRF

HETO Ha HANIpCYHHUTE pasMepH Ha GJICKTPOHHHA
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BAKHO E OBIIECTBOTO
JIA PABBUPA HAVKATA*®

(komenmapu 6spxy dokaada na Cep Aproad Yaghsnoeiin,
npe3udenm Ha Uncmumyma no usuxa
u 14-mu Kpaacku acmponom)

Hakou om meprxume, Habeaaszanu ¢ dokaada om okmomapu 1995 2. “Kak
obujecmeomo pasbupa HAyKama, UHNCEHEPCINBOMO U mexnHuKama’,
nybaukysan om Bpumanciomo Munucmepcmso Ha HAYyKaAma u mexHuKama,
sanounaxa da dasam pesyamamu. Ho diopmyaupanemo na meprume,
CBBPIUHU CBC 3A0BANCCHUCTIO HA YueHUme U UHNCeHepume 0a cnocobemeam
obwecmeomo da pasbupa Haykama, KAKMoO U Ha HQUUHUME, NO KOUMO
MeXHUmMe YCUAUA OQ HUMEPAM NPUBHAHUE, Uje OMHEME nogede apeme.

OT H3BECTHO BPEMeE YUEHUTE ¥ HHXKSHEPUTE O NPUHLHI ca eJMHONYIIHH,
Ye 10 MHOTO NMIPHYMHK € BaxHo obiiecTBOoTO Aa paszbupa Haykata. Hayxa-
Ta DONpPHHACS 32 03[paBABaHETO Ha HKOHOMHKaTa. C Ipyrd JyMH cTpaHaTa MMa
HHTepec noseue xopa Aa pasbupar u ga paborar B obnacTra Ha HaykaTa IpH
NoJoXKeHHe, Ue 3a TAX UMa chOTBETHM paboTHU MecTa. HaykaTa ykpensa u edek-
THBHOCTTA Ha AeMOKpaTM4HMA npouec. C npyrd IyMU BCUHMKM HHUe TpsbBa nxa
3HAEM HeMaJIKo 32 HaykaTa, Taka 4ye Ja MOXeM Aa moMaramMe npu B3MMaHeTO Ha
HSKOM OT Hall-BaXKHUTE pellileHUs Ha HamleTo BpeMe. Pazbupa ce, BCUYKM ydacT-
HUIY B NpoLeca ca BaXHH, HO AOKIanbT, HapeueH Kak obujecmeomo pasbupa
HAYKAMA, UHMCEHePemBOomo U mexuuKama, Ha ¢b3GalleHus 3a cjiydas oT MHU-
HUCTBPA Ha HaykaTa B O6eMHEHOTO KPajIcCTBO KOMHTET, U35CHK POJNIATA HE ca-

MO Ha NMOJUTHUHHUTE K Ha JiylaTa, KOUTO [NPaBAT NOJUTHKATA, HO M Ha T.Hap. “I’IO})‘ .

THepu” B MeIquuTe. Te ca OHesH, KOMTO pellaBaT Halll peIakTopUTe TpsOBa na
uHbopmupaT obmecTBoTO 32 Hewo. B OGenuHeHOTO KpancTBO 6sXa HanpaBeHH
LeNeHACOYeHH YCUIIHSA Te3H X0pa - MOYTH BCHUKH C XYMAHUTApPHO oOpa3oBaHue -
Ja 6bnat yGeneHu, ue HaykaTa ¢ HelllO BaXHO.

Ha npaktuxa TepMuUHBT “paszbupane™ e norpeiHo ynorpebeH, Thit KaTo Jopu

* exyunma e namem na Cecun Hoyen "Kax obwecmsomo pasbupa Hayxama - onumasm
688 Beaurxobpumanun', usnecena Ha X-ma I'enepaana xongiepenyun na Esponeiickama
Pusuvecka obwnocm (Cesuan, 9-13 cenmemspu 1996 2.) om Cop Aprond Yagendeiln,
pesudenm na Huemumyma no uzuica u 14-mu Kpanexu acmporom,
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CreLHalCcTHTe He BUHATH “pa3bupat” MHoro nobpe. [ojisiMa uacT oT HaykaTa e
TBBbPAS TeXHU4Yecka. B nelicTBUTeIHOCT MaJiuuHA HaucTuHa “pa3bupaT”, Heob-
X0JUMO € 06ilecTBOTO Aa 6bJe “0CBEJOMEHO™ 110 OTHOMIEHME Ha HayKaTa - Ja
“uUeHH” HaykaTa W NMpUHoca H 3a MBOTa Ha HauusaTa. ToBa ca No-NMOAXOASIIH
TepMUHU. B OBequHeHoTO KpaNcTBO HeoTAaBHA Ge AOKA3aHO, Y€ € MOAXOMALLO
00XBAaTBT Ha T.HAp. HayKa Aa ce pazmnpu ype3 BKJAIOUBAHE HA UHIKEHEPCTBOTO U
TeXHHUKATA.

KaTo ropopum 3a Bestnko6puTtanus, MokeM Jia 3alI09HEM ¢'bc cpefaTa Ha 80-
Te rogun, korato Kpanckoto obuiectBo nybnukysa egnH 3abenexuTesneH A0K-
JNaj BBLPXY 0b1IecTBEHOTO pa3bupaHe 3a HaykaTa, IOATOTBEH OT Cbh3fajeHa 3a
cjydas rpymna, orjiaBfBaHa oT U3BecTHUs Guonor ¢bp Yonrsp Bomusp. Kakro
MOJXeIlle fla ce 0YaKBa, BaXKeH pe3ynTat oT paboraTa Ha Tasu rpymna Oeie ¢hopmu-
paHeTo Ha Opyr KoMuTeT. To3u komuTeT - KoMuTeTsT no ObmiecTBeno pasbupa-
He Ha HaykaTa - Gemle chafaneH oT KpajickoTo o6uectso, KpalickaTa HHCTHTY-
1M v BpuTaHcKoTo 061ecTBO 32 HAMpeIbK Ha HaykaTa. Toif chIlecTBYBa H [0
JHec W NpoJbiKaBa Aa UMa 3a0efieXKUTEIHY IPUHOCH.

IIpes 1992 r. HOBOTO MpaBUTENCTBO AEKJIapPUPA CBOATA AHIAKUPAHOCT C [0~
BHILIABAHETO Ha 00ll{ecTBEHATA 0CBEJOMEHOCT B 00JIaCTTa Ha HayKaTa, UHKEHEp-
CTBOTO U TeXHMKaTa. bellle Ha3HaYeH MUHUCTBP Ha HaykaTa M npes 1993 r. Geme
ny6saukyBaHa Bana xaura “PeanusupaHe Ha HalUMTe IIOTEHUMAU”, KOSTO 0Kas3a
3HAUMTENHO BJIMsSHUE BBHPXY OPraHM3aluaTa Ha HaykaTa BhB BeﬂﬂKprMTaHuﬂ.
3a npBB BT B NpaBUTeJIcTBeHaTa Bana kHura Gele BKJIIOYeHa CTpaTerus 3a mo-
BHILABaHE HA OOILleCTBEHATA OCBELOMEHOCT 32 MPHHOCHTE Ha HAYKATA, TeXHHUKA-
Ta M UHXEHepCcTBOTO 3a oforaTgBaHeTo W Ojaromojiyddero Ha HauusaTa. Ilpes
cJlefiBallaTa rogusa B Bsanata xuura sa Konkypenuusarta 6eme oT6enssaHa Heob-
XOZMMOCGTTA OT YCHMIIBaHE Ha CTATYTA U pasbupaHeTo Ha UHKEHEPCTBOTO HA MHU-
HHUCTEPCKO HUBO KaKTO BCpeJ (MHAHCOBUTE UHCTHTYLMH, TaKa 1 Bcpen OHE3H, KO-
uTO opMUpaT 0GILECTBEHOTO MHEHME.

ITpes auyapu 1995 r. 3a LeJaTa 6eme Chb3JaJleH KOMHTET, HAUeJI0 ChC Cbp Ap-
Hong VYndwHIeHN, ¢be 3a4a4aTa fa o6bpHe BHYUMAaHHE HA e[MH ONpeJelNeH ac-
IIeKT Ha 06IlecTBEHOTO pasbUpaHe HAa HAYKaTa, a UMEHHO Ha UAesTA, Ye 0cobeHo
B YHUBEPCUTETHTE U B JPYIUTe HHCTUTYTH, KOUTO JaBaT BUCIIE o6pazoBanme “
YUEHH, UHXKEeHepU M M3CJIeIOBATEIM HA M3OPBKKA Ha obmecTBeHM QoHAOBe ca
ASBXHH Ja 06ACHABAT CHIIHOCTTA Ha cBosATa paboTa npex obmecTsoTo”. HuTa-
TBT ¢ OT Roknaja Ha Komurera Kax obwecmgomo pa36upa HayKama, uHxce-
Hepcmeomo u mexHukama, Koito Gee ny6m»u<yBaH npes OKTOMBpI/l 1995 r. ot
Bpurtanckoto MnnnoTepCTBo Ha HayKaTa U TeXHMKATa. '

Wnesara uscnenopatesy fa nomamT 3a HachpyaBaHe Ha HaykaTa e zlocropma
3a TIOXBana, HO MoTaT Ja ce BHIST M PHCKOBETE. HpencraBeTe cH Hanpnmep KaK
e1IMH nsoneuosaTcn OTHBa B MHCTHTyT 3a ACBULIM ¥ YETE JICKLUS BbPXY KBAHTO-
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BaTa XpoMOJHMHaMHUKa. TakuBa HHULHATHBU OKMXa MOIJIX [la HaHecaT HEMOoMpaBH-
MU BpeJy Ha HayKaTa B IIMpok Mama6. Taka Ha xomMuTeTa Oelle Bb3JI0OKEHO 12
“...Mperjie[ia HANpAaBeHUTE 10 MOMEHTA CTHIIKM 32 eKHMHpaHe U HachbpuaBaHe Ha
npo(ecuoHalHUTe YUeHH, HHXKEHEPH U KM3GJIe0BATEJIM 32 TOBAa Te Ja NONpHUHA-
cAT 3a Mo-go6poTo pasdupaHe oT 0OIMIECTBOTO HAa HayKaTa, MHXEHEPCTBOTO M
TeXHUKATa M Ja HAMpaBM NpeAJoXKeHUs 32 TOBa, Kak Ta3| AeHHOCT Moxe aa Objie
niogobpeHxa ...”

KoMHUTETHT IbPBOHAYAJHO NPEANIPUE WIMPOKY KOHCYITALMM, 32 Ja YyCTaHOBH
KakBo Beue e HanpaBeHo. Ciel ToBa 36 yHUBEPCUTETA MOJIyYuxa JOKYMEHT, Cb3-
HajeH Ha 6a3aTa Ha 3aKIIOUYEHUATA OT MBPBHA eTall, Thil kaTo Gemie ACHO, ue
VHHBEPCHTETCKATA CHCTEMA KaTo Lo MOXe Aa 3acuiii npuHoca cu. Komure-
TBT MHTEPBIOMPA M M3BecTeH Gpod “npakTHUK” B objacTTa Ha OGIIECTBEHOTO
pasbupane.

JBA )KU3HEHO BAXKHHW ACHEKTA

Visrsexa [Ba aclekTa ca MHOIO BaXXHH, 0cODEHO 3a YHHBEPCUTETUTE U Opra-
HU3ALMUTE, 3aHUMaBalllH ce ¢ (yHIaMeHTalHu u3cneasanus. [IepBo, mo ce oT-
Hacs MO OTHOIUEHMETO Ha OOIIECTBOTO KbM YHHBEPCHTETUTE, MHOTO XOpa BCe
Ollle MUCJIAT, Ye YHHBEPCUTETUTE Ca KYJH.OT CJIOHOBA KOCT, KOMTO UMAT MaJIKO
06110 ¢ BLHUIHKMA C¢BAT. BAXKHO € TAKMBA CBIECTBEHU Nperpajy, NOBEYETO OT KO-
UTo ca BhobGpaxaemu, Aa 6bAAT paspylueHH. 3amoTo BLOOpakeHHETO &, MOXe
64, Mo-Ba’XHO OT PEaJHOCTTAa, Thil KATO TO € OHOBA, KOETO XOpaTa CMATAT 3a
peluapamio.

Bropo, npaBHUTECTBOTO Ha O6C,B;I’IHCHOTO KpaJicTBO, NofL00HO Ha MHOTO ApPY-
TH, € ChCPEJOTOUYEHO BEPXY Ch3JaBaHETO Ha GoratcTBa U 0T yOEXKAEHUETO, ¥e Mo~
BEYeTO OT OHOBA, KoeTo QyHJaMeHTaNHATA HayKa NpaBu, 6u Tpa6Bano Aa BOAU
L0 yBennuaBaHe Ha GoratcTBata. HauuHbT, o KoiiTo obmecTBoTO pasbupa Ha-
yKaTa, B MHOTO CTpaHM BJiMsie BbPXY NpPHEMaHeTo Ha He00XoIMMOCTTa oT QyH-
JaMeHTaIHY M3ciieasanud. OyHIaMeHTATHUTE HU3CJACABAHNUA ¢a 3acTpallleHH [0~
pajy Tasd HATpAIYMBA HAEA 3a KPATKOCPOYHOCT U c’h3JaBaHe Ha boratcTea. Mo-
e 64 ToBa oDscHABA 3al10 eJAHH aHTJIMICKHM BeCTHHK U3bpa na o3arjaByu pesto-
MHpaHMsa NOKJad Ha ¢bp ApDHOMNJ Opeld KOMHUTeTa Mo cieiHus HauuH: “O6scHH
HJH yMpPU: 32100 HayKaTa He MOe Aa CH MO3BOJIM Ja Nasyu TalHHM oT obiiecTBO-
To”. Y HAKOM TOBa MOXe jia npeausBuKka cMsax 0 Cecu [Toyen BeposaTHO ¢bLo 61
ce cMas. Ho TakuBa 3arjiaBys ca BaXHH, Thil KaTo Te IOCTABAT YAAPEHUETO BBP-
Xy (akTa, e XopaTa IUTAILAT 32 OHOBA, KOETO NpPaBAT YYeHUTE, M 4e IBIT Ha
yueHuTe € Aa uHPopmupaT obIecTBOTO 3a cBoATa paboTa.

T'onaMaTa Hayka U Mo-TOYHO “Hali-QyHmaMeHTanHaTa HayKa”, BBIUIBILABAHA
oT (U3KMKaTa Ha eleMEeHTAPHUTE YaCTHLH U ACTPOHOMMSTA, € B ONacHoCT. B “
nsaMaTa” QU3NKa, KATO HAIIPUMEDP AaCTPOHOMHUATA, CE CMATALlE, Ue KPasT Ha cTy-
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JleHaTa BOiiHa Lle JOHece MUPHHU AMBMAEHTH. Ho cera np.. 4TeACTBu.a OCIIOPBAT
HeoOXoAMMOCTTa OT pa3paboTBaHETO HA KOCMHYECKH KOopabu, KOUTO OCHTypsABa-
Xa Ha YYEHUTE Bb3MOXHOCTH 32 uscliefBaHus. Hama s HeoTNoXHAaTa HeoOXOMU-
MocT, Taka ue (puHaHcupaHeTo Oelwe HamaseHo. Ilpu PusnkaTa Ha ejeMeHTap-
HUTE 4acTULHU 006ACHEHHETO €, ve 1oM Beue Hama Superconducting Super Collider,
HaMma 3amjo ga ce nonabpxka ¥ CERN. Boszouure Ha Xurc morat Aa no4akxar.
Yakaau ca I'bITO, lile MoYyakaT ome Majko. ToBa e MHOro cepuoseH npobnem.
OcBeH TOBa HMa MHOI'O Bb3HUKBalUK 06J1aCTH, KOUTO ¢ HYXAaAT oT QHHaHCHpa-
He. Axo HpaKTI/IKyBa.IL[I/ITC MoOratT jga u3ngsaTtT ¥ Ja pa3KaXaT Ha OGHLCCTBOTO 3a
KaKBO CJIy’M BCHYKO TOBA, HAKOHU ce HaJ(BaT, Ue CUTyalLuATa MoXe Aa ce monob-
PH UM TIOHE Aa He MPOJBbJIXKABa Jla ce BJIOILABA.

B O6enuHeHOTO KpaJicTBO “Majikata” ()M3MKa CbINO IONajHa MOJ 3aliaxa,
OTYACTM TOPaJH OPTAaHU3ALMOHHM NPHYUHU (cera Ts Beue He Ce yNMpasjiABa OT
U3CJIel0BaTENICKHA KOMUTET, KOMTO ce 3aHHMaBa C aCTPOHOMMATA M (QU3UKATa
Ha eJleMeHTaPHUTE 4aCTHULH), HO U 3aI0TO 3a Hesd C& CMATa, Ye e JaJjied OT Cb3-
naBaHeTo Ha GoratcrTpa. Haxoit 6u xaszan: xaksa ruynoct. HesaBucumo ot ToBa
6u TpsaGBaJio fa ce 06scHU yOeAUTENHO KOS HAayKa € BaxHa, 61iia Ta MHOTO roJist-
Ma UJIM MHOT'O MaJiKa.

HAIMIPEABK B HAKOH OBJACTH

TIpenopbKUTe B AOKJIaja 3a04BaT ¢ 06LM TBbPAEHUS 32 TOBA, Ue 0bIecTBe-
HOTO pa3bupaHe 3a HaykaTa 64 TpsAOBaJo Aa ce MOAKpeNs i Ye YHUBEPCHTETCKHU-
Te MHULUATUBY 32 oJo6psABaHe Ha TeXHUYecKaTa 6a3a 3a JIMUHMS CHCTAB U CTY-
JEHTHTE BapUpaT B IIMPOKU paMKu. MMalue kakso fa ce nogo6pssa, ocobeno B
o6nacTTa Ha YMEHMATA 32 KOMYHMKHpAHe.

Hsaxou oT npenopbKUTe Ha AokJaja cTaHaxa Beye YacT OT HOBHU MpaBUTEJNCT-
BEHM MHULOMATUBY. TakoBa HalpHMMep ¢ W3YYaBaHETO Ha Hayka W TeXHHKa B y4H-
JMILATA, KOETO ce cOIbCcKkBa ¢ MHOro npobieMl ¥ ocTaBa NOCTOSHEH H3ITOYHHK
Ha IpKd. MHOro OT HHTEPBIOMPAHUTE O5Xa HAI'BJIHO NMPAaBH, KOTATO Ka3Baxa, 4e
Tps6pa fa ce 3al0YHe OT yUHIHIIaTa. ‘

UscnenosaTeickiTe chBeTH (B OGeAMHEHOTO KPaJicTBO MMa JBa TaKuBa 10
$uaika) 6axa HakapaHu Aa No6Bp3aT Aa Jopa3paboTAT NPOLEAYPUTE CH 32 OT-
IycKaHe Ha CyGCHIVH, KATO HANPaBsT 06IecTBEHOTO pasbupaHe Hepa3jeiHa qacr
OT TaX. Boeky kaHAuzaT 3a cybcuaus Tpsabsalle Ja 3asBM CBOSTO CTAHOBUILE 3a
nogo6psBaHe Ha OGIeCTBEHOTO pasGUpaHe W Na oTyeTe JeHHOCTTa CH B Tasu
Hacoka. EcTecTBeHO Npo6NeMBbT € Ja ce 3Hae KOJIKO BHUMaHHe TpsabBa fa My ce
o6®pHe. Hemo o6aue ctasa. Hanpumep cera CbBeTHT 10 aCTPOHOMMSA U 1376370531
Ha eJISMEHTAPHUTE YaCTHLHM AaBa NPaBo Ha CTHIEHJHAHTHTE CH 1A HU3pa3XojBaT
1 % oT cybounuaTa 3a Ta3u west. Topa Moxe 61 He H3MJ1eKAa MHOIO, HO 1% or
200 MUJIMOHA IUPHU CTEPJIMHIHM Ha roJUHA € ronama cyma. QueBHAHO UMa MoA06-
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PEHHe Ha CUTYAlMsATa U HOBEK MOXe a € JOBOJIEH.

o ce oTHacs go criocoGHOCTTA 32 KOMYHUKMPAHe, HENPEKBCHATO CllylllaMe,
9e XopaTa He MOTaT Ia KOMYHUKMPAT, Makap KpUTHUKATa M0 OTHOIIEHHE Ha BUC-
IUCTHTE Aa e orciabuana. Kaspa ce HanpuMep, de TIOBEYETO BUCIIMCTH Morart
a UMaT go6pH yMEeHUs, HO He MOTaT Ja paskaXxaT Ha JPYruTe Xopa 3a HaykaTa. B
IoKJlaJa ce oqYepTaBa, Ye yMEHUsITa 32 KOMyHUKHpaHe TpaOBa fa ce YCROSBAT
B YHUBEPCUTETHUTE Ha BCHUKH HHBA.

B HayunuTe W MHXKeHepHUTE OOIIHOCTH MHEHUSTA OTHOCHO TBBPAEHUETO B
JoxJa/la Ha KOMUTEeTa, Ye YUYeHH, HHKeHepy U M3cJiefoBaTeNld ca “INBXHK” Ja
Y4aCcTBAT B YBeJIHYaBAHETO Ha oOIIecTBEHOTO pazbupane, ca pasnuyHu. JymaTa
“IABXHH” Gellle H3TOA3BaHa [0XKeNaTeJHO, 3all0TO He ce MpeBKkIa GopmaliHo
sanbpikenue. OTAeNHUTe TYYHOCTH TpsaOBamle Oa NIpaBAT OHOBA, KOSTO CMATAT

3a nojxofsuio. @yHgaMeHTaJHUTEe YUEHH MOJYy4aBaT HoJKpernaTa Ha [aHBbKOI-
JlaTuuTe, 3a Jla CjelBaT CBOMTE HHTEPECH, Taka 4Ye ca ﬂ,.ﬂ'b)KHl/I Ila xa3BsaT Ha 006-
LLECTBEHOCTTA M0 HEWIO 3a ¢BOATA paboTa.

Cb110 ToJIKOBa CIIOPHO € M U3PA3EHOTO B AOKJaja MHEHHE, e HapacHalaTa
OTI'OBOPHOCT Ha aKaJeMWUHHUTe U APYrUTe ydeHH 3a obpa3oBaHe Ha ollyecTse-
HocTTa 64 TpabBaJio Za foBeJe N0 NO-BUCOKO MPHU3HAHUE 32 OTHEJIHATA JIHYHOCT.
Hanpumep npu uzbopa MexAy KaHAHIATYPU ¢ elHAKBY JocToMHCTBa 3a cybcH-
nuu TpabBa Ja ce usbepe IHUHOCTTA, KOATO LIe HanpaBH NOBEUS 34 TIONYJISAPU3H-
paHe Ha HaykaTa. B foksnagna ce ka3Ba: “MHCTUTYLHHTE O6HMXa MOIVIM Ja NpeUeHAT
Jajiy MPU3HAHHETO Ha CTYAEHTUTE 34 KOMYHHKAUMOHHHTE YMEHHS I[€ C€ 3aCH/IH
aKo YCIEIHOTO 3aRbpIlBaHE HA KYPCOBETE [0 KOMYHUKALMOHHY YMEHHS Ce B3e-
Ma NpeiBUJ Npy o6pa3yBaHeTO Ha OKOHYATEJIHATA OLlIEHKa 34 IToJlydyaBade Ha QM-
Joma”

ScHo e, ye moBHIABaHeTO Ha oblecTBeHoTO pazbupaHe 3a HaykaTa e efHa
HeobxoauMa HeHHOCT 3a BCHYKM yueHH. OTKIUKBT Ha OTAEJHATA JMYHOCT Ha
TOBA NMPeJU3BUKATEJICTBO Ile 3aBUCH €CTECTBEHO OT caMaTa JUYHOCT. CHBETHT
Ha ¢bp ApHonj Gelle fa ce U3HACAT JEKUMYU BBLPXY BBJIHYBAIIH TEMU U Jla HE ce
6oHM a rOBOPHM IO TeMH U3BBH CHELMATHOCTTA CH, Makap ue MeJuiiTe MoraT
Jla BIOWIAT MoJjioXeHHeTo. Tol IPUNOMHS ciyvas, KOTATO eWH FoONsiM aHTJMHIC-
KM BECTHUK NPUAPYKH €IHA HErOBAa CTATUA 110 BBIPOCHTE 34 T'bPCEHE Ha M3BBH-
3eMEH XMBOT ¢ [0CTa 3Ji06Ha KapukaTypa. ChIeCTBEHOTO. e QpusnuuTe na roM-
HAT, 4e oBLIeCTBOTO C& HYXAae OT y4acTHe B HaykaTa M OT cBOGO/JHA U3dBa Ha
xyMmop. Ta Hanu umenno Cecun [Moyen noAXBbpIH, 4€ NPUMKATA, KOATO C& BHK-
Aawe Haj rnaBata Ha Bukrop Xec Ha eHa CHMMKa, HaNpaBeHa HEIIOCPEACTBEHO
TIpeIi HeroBUs ernoxaneH nojeT ¢ 6aJioH, IpH KOMTO TOH OTKPH KocMHqHﬁTe b~
4M, BEPOATHO Ou 6usla M3noN3BaHa, ako Toi He 6euje‘HanpaBnn, OTKpHTMc‘T‘O. .

Mpesop oT aHIUACKK (CbC CbKpalueHus): Wamsa Pyces

The Public Understandmg of Science Matters, Eympazsms News, 27/5 (1996) p. 168 m
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AHTPOITHUAT ®AKTOP

Muxaun bywes, cm.H.c_ 4QTT - bAH

“Hpamama Ha CHBPEMEHHUA DA3YM € 8 mMosa,

ye caed Kamo paskpu 3azadkama Ha Beeaenama,

motl A 3amenu ¢ 0pyza - coc 3a2adkama Ha camusa cebe cu”
Anexcananp Koiipe

1

ITo xakBB HauuH MpobjeMbT 32 pasyma W3HHMKBA BbB (usukara? Kako Hakapa
Ponxwp Ilenpoys na saau: “Cesnanuemo ¢ uacm om nawama Beeaena u scaka
Pusuvecka meopus, KOAMO ne my omdean dvANCUMOMO MACMO & cebe cu,
beznadexncdno usocmasa om adexkgamnomo onucanue na ceema” (Bx. “CBeTBHT Ha
tusuxara” xH. 2, 1998 1.)? He e 1u pazymbT (MUCIEHETO, pazOUPaHETO, OCMUCISHETO,
0C’b3HABaHETO, caMopedUIeKCHITa, HHTPOCIEKUITA ¥ T.H.) APHCBIL CaMO Ha
onymeBeHaTa npupona? A Hajid QU3MKaTa € HayKa 3a HeolyuleBeHaTa npupoaa’

2

YopekbT Jalled He BUHATM € JeNsl NPUPOJATA HAa OZNylIeBeHa W HeOMyNIEBEHA.
TTbpBOGUTHHTE XOpa ca BAPBAJIHY, Ye BCHUKH BEILM, PACTEHUS U XUBOTHU ca HalapeHH
¢ aywa. AHUMH3MBT (OT anima - Jyla, Jyx) € BApaTa, 4e NPUPOJHUTE IBJICHHA MOTAT
1 TpsAGBa fa ce 0GSCHABAT MO CBILKA HAUMH ¥ OT CHILKTE “3aKOHU” KaTO CYyOeKTUBHATA
YoBellka AeHHOCT, KOATO € Chb3HATENHA U UeJieHacoueHa. AHUMHUCTHUHUTE
(aHTponoMop(hHUTE) TIPEACTABM COYAT KUBUTE ChLIECTBA, YOBEKA U HOBEUECTBOTO
KAaTO Lie]l HA YHHBEPCANHATA EBOJIOLHL. ‘

IMo-KbCHO aHMMH3MBT MPEMHHABA B MAHTEU3BM (060KeCTBABaHe HA MPUPOAATA),
CIieJ] TOBA Ce MPeBPLIa B PEIMTHO3HHTE BAPBAHUS HA MONMTEH3Ma H HaKpas ¢e HaJjlara
MOHOTEH3MBT (U aTEU3MBT).

AHHMM3MBT U PeJIUrMiTA Ca JaBajy HA YoBeKa YBEPEHOCTTa, 4e B NMpHpoJaTa
C’BIECTBYBA BUCHIA 1eJl, IBUTATEN Ha kKocMoca, GopMoobpasysalll MpUHLMI - Hyc¢ (110
TlnatoH u ApuctoTen). 3a ApHCTOTEN € HHTEPECEH He BBIIPOCHT Kak? (no Kakue
nauun?), a BBOPOCHT 3au0? (¢ kakea yea?). Lanata npupoja, cropes ApUCTOTE, €
U3rpajieHa BBPXY CBILECTBYBAHETO Ha causes finales (xpaiiHuTe NPHYMHY, LEHTE,
3apajy KOUTO € Ch3]1a/eHO Helllo) M Te ca KJIIoY 3a HeliHoTo onosHaBaHe. [Ipouecure
B pupojaTa ca nofobue Ha OHOJOrHUHUTE NPOLECH, TIOAYMHEHH Ca Ha eIUHEH CTPOr
TLaH. '

ITpes 17 8., xorato Kerutep, I"anuneit u HioToH riosiaraT ocCHOBHTE HA CHBPEMEHHOTO
€CTeCTBO3HAHME, Ha [IPUPOATa BCe OMe ce & IVIeJasIo KaTo Ha 60XeCTBEHO TBOPEHHME.
Crosita “Kocmuuecka xapmonusn” Kenuiep zapbplliBa ¢ pa3BbJIHYBaHUTE HYyMM:
“E‘ﬂaeodapﬂ mu, Iocnodu, Cw3damenio Haw, ue My no3eoau 0a cB3pPa Kpacomama
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na Teoemo ce30anue u da aukyeam nped geauuuemo na Teoume dena”.

3

ChbBpeMeHHATA HayKa W3HMKBA BbpXy cONbCBKA Ha ABa THUIMA PALMOHAJIHOCT -
Apucrotenosata u [anuneesata. [ToGexpnasa Fanunei. HaykaTta oTXBbpis
BHUTAJIMCTHYHUTE OpeJCTaBH H APHCTOTENOBaTa yeaesa npuuurna. 3a Tanuneii
BbOPOCHT 31407 HAMa MSCTO B HaykaTa, CMecBaHeTO Ha HayKaTa ¢ PeJIHTUsTa €
negonycTuMo. Korato Hanosieon sanutea Jlamnac xbe € MacToTo Ha Bora B HeroeaTa
CHCTEMA Ha CBETAa, YYeHUIT ropao otrosaps: “Baiue BenuuecTso, TakaBa XUIIOTE3a He
MU € HyXHa”.

Ot BpemeTo Ha "anuneit yoBeKkbT NpecTaBa fa MpUHAIEXKH KbM H3CAeABaHATA OT
Hero npupoJa. 3a MeToa Ha 0OeKTHBHOTO ONUcatye HaBIIONATENAT € U3KJIFOYEH OT
CamoTo ToBa onmycaHue. GakTHYECKH YOBEKBT CE CTPEMH Jla 3aeMe [UleHaTa TOUKa Ha
Tsopeua 3a nmpupogata. Ia rocriofcTea Hal Hed.

ITo moBoa meToja Ha obekTHBHOCTTa JKak MoOHO, eUH OT OCHOBATEJIUTE HA
MonexynspHaTa 6uonornua u Hobestos naypear 3a Menuuusa u usuonorus (1965 r.)
nuca B kHHrata cd “CrnydaiiHocT M HeoBXoAuMOCT™: “KpailsesiHUAm KAMBK Ha
HAYUHUA MEMOO € NOCMYAQmsm 3a 06EKMUBHOCHIMA ... CUCIEMHUAIN OMKA3 OM
8CAKA UHMEPNPEMAYUA HA ABACHUAMA NOCPEICMEom causes finales, m.e. upes
“npoexma’. bes nocmynama 3a 06eKMUBHOCKIMA He MONCE 0 UMA UCHIUNHCKO 3HAHUEe"
(Jacques Monod, Le hasard et la necessité, Seuil, 1970).

OTKpUTHETO Ha DPUHUMNA 32 0GEKTHBHOCTTa MMA TOWHA JATA - TOBa €
tbopmynupaneTo Ha npuHUMNA 3a WHepuuaTa (amuieit), ¢ KOHTO ca MONOKEHH He
CaMO OCHOBUTE HA MEXaHHKaTa, HO X HA HAYYHHs METO/.

Ho 3aeaHo ¢ upenaTa 32 00eKTHBHOCTTA YOBEKBT CH3HATENIHO H3KJIIOYBa cebe coH,
, CBOWTE HOBELIKM IIEHHOCTH OT KAPTHHATA Ha (PU3HUecKus cBAT. PeaynTaThbT € TBhLpAe

HeyTeluTeleH. “[Ipesrama epeska, mime XK. MoHo, noseue ne coujecmeysa. Yoeexsm
mpabeawe da ce cvbydu om xuaadoaemuusa cu csH, 3a Oa pasbepe ceoama
abconiomua camoma, nPUHYURHAMA CU OMKBCHAMOCH OM npupodama ... Totl nati-
nocae ysnaea, ue e cam e besbpesicnume npocmopu na pasnodywrnama Beeaena, 8
K0AMO € 8B53HUKHAA NO 80AAMA Ha cayualinocmma”,

He no-manko xateropuuen e i Beprpau Preen: “Hosexsm ¢ npod ykm na NPUHUHL,
Koumo ne ca umanu Hukakea npedcmaea 3a Kpatnus pesyamam ... Hayxama ne
pewasa 8vhpoca 3a YeHHOCMUME, Me HAMAM OMHOUICHUC KoM UCMUHAMA UAU
asorcama” (B. Russel, Science and Religion, 1935).

“Cmazsauyo eparcoebna” Hapuua CTHBBHH VauHG’bpr BceseHaTa u nipogbmkaba:
“I(Oﬂ/como no-pasdupdaema cmasa Bce/zeuama monkosa no-bezcmucaena uzzaexncoa

ma” (C1. Yaitubvpr, Tepsume mpu munymu, C., 1984).

4 .
Texxara guiieMa - Mexy pallMOHAIHOCTTA Ha 06eKTHBHATA Hayka U MpallMoHajl-
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HOGTTA Ha “dpesnama éps3ka” Ha YoBeKa ¢ MPUPOLATa - cTaBa 0cobeHo OcTpa Ipes
19 B., xoraTto ce paspassBa KOHQIUKTBT MekAy GHONO3NUTE-eBONIOLUOHUCTH H
ubpkBata. LenTbp Ha KoHGnUKTA € apeymenmasm om npoekma, KoliTo B kpaiiHa cMeTKa
ce CBexcia A0 CTapus CI1op 3a ChILECTBYBaHeTo Ha bora. Criopell aprymMeHTa oT IPOEKTa,
aKO cblIecTBYBa YaCOBHHK, Tpﬂ6Ba Aa CBLICCTBYBa M YaCOBHUKAD.

3a Kennep apryMeHTBT OT POeKTa ce pasbupa oT camo cebe cH B acTpPOHOMMUATA.
Ho 19 B. ubpxBaTa W y4eHUTe ca ChIVIACHM, Ye TOM € B cWia W 3a GuosorusaTa. Ho
eBOJIFOLIMOHHATA TeOopust Ha JlapBUH pa3KpH, ue B :KUBUSL CBAT NeHCTBAT MpOLECH Ha
ecTecTBeH 0TOOP, 6narogapeHue Ha KOUTO CiTy4aiHY U3MEHEHHs Ha HACeCTBEHUTE
NPHU3HALM ONPENeJiAT 3a ABJITH NEePHOAU OT BpeMe 0coGeHOCTUTE Ha OMONOTHYHHTE
BHAOBE.

CbBpeMeHHaTa HayKa JJ0Ka3a HEOCHOPUMO [IPABOTATA Ha €BOJIIOLIHOHHATA TEOPHSL.
OTkpuBaHeTO Ha cTpykTypaTa M (pyHkuuute Ha JHK uzsacuu mMexaHH3MuUTE Ha
€BOJIFOLMATA KAaTO CNeNCTBHEe OT 3aKOHUTe Ha XuMuATa ¥ (QuizukaTta. MeHHO Tezn
3aKOHH BbpLIAT paboTaTa Ha NpoekTaHTa. 3a BHONOTHATA APTYMEHTHT OT NPOEKTa &
MBPTHB. OrpoOMHUTE HOCTHKEHUS HA (MUKpO-)OHONIOTMATA cTaHAXa BB3MOXHMU
GnarojapeHye Ha pefylMpaHeTo Ha CJIOXHOTO MOBEICHUE HA XUBUTE CBIIECTBA JO
Hal-IpOCTOTO MOBEJEHHME HA MOJIEKYJIUTE, OT KOWTO Te ca usrpajeHu. CeexqaHeTo Ha
CJIOHOTO 1O MPOCTO, PEAYKLMATA HAa BUAUMO LEJIeHAaCOYeHHTE AeHCTBHUA Ha
OPraHU3MHMTE O HHCTO MEXaHUTHHUTE CBOHCTBA HAa ChCTABHUTE MM HacTH yOexgaBaT
MUKpPOOHOI03UTe, e KIIETKATA ¢ cBoeobpasHa “XiMUYecKa MallibHa”. '

3aeHO ¢ “MeXaHU3HpaHeTO” HA BB3MVIefA 3a cTpoexa U (PYHKLUUHTE HA XHBUTE
OpraHu3MH OT OMOJIOrHATA € M3XBbpJeHa WAEesTa 3a LE/EHACOYEHOCT Ha TAXHATa
eBOJIIOLMA U, pasbupa ce, 3a IEHHOCTTA KATO Lesl Ha eBoJitouusita. Llesta M ueHHOCTTA
ca M3roOHeHH OT OOEKTHBHOTO OMMCAHHE HA XHBATa NMPUPOAA, OT HAYUHOTO 3HAHHE.
“BCAKO CMECBAHE HA 3HAHUCHO C YEHHOCMUMeE e 1e3akonno, 3abpaneno” - mume XK.
MoHo. ,

TeszaTa 3a 6e3cMHUCIMETO HA CBETA KATO LANO € eJHAKBO NPHEeTAa B HAYKHUTE KaKTo 3a
HEOJyIIeBeHATa, TAKA ¥ 32 OAYLISBEHATA IPUPOJA. " ‘

5

OT rneaHa Touka Ha ()M3HKaTa MEXAHUYHHTE MOJENM, ¢ YHATO IOMOIL
MOJIeKyAApHATa GUOJNOrKst pasKpHBa cTpoexka ¥ (DYHKLIIUUTE HA HYKIISHMHOBHTE KUCETHHI
M eH3MMUTE, IPUHAJIIEKAT Mo-ckopo Ha 19 B. IMeHHo ripes 19 B. husMiLnTe ce ONMHUTBaxa
Ja OOACHAT BCHYKO (M JIEKTPOMAIHUTHOTO 110J1e) ¢ MEXaHHYHH MOJENH U 32 BCUYKH
HeMo3HATH sBJIeHNs 6bp3axa ga BbBEAAT CLOTBETHH MeXaHUUHH HocHTenu (eTep,
Tomiopo, GNIorueToR M T.H.). BuosornsTa cieasaie ChIUS TBT M BbBEKAAILE Ty
XMITOTETHYHATA Vis vifalis (“>XM3HeHa cUNa”), Ty XUIIOTETHYHATA 2emyaa (“BEIecTBO

Ha Hacne,uCTBeHOCTTa”)
Knacnqccmm Hayka ocTaBs cBOH TpacH OTNeYaThK BbPXY MUCJICHETO B HAyKUTE
32 OJyLIEBEHMS CBAT - OT BUONOPUATA 0 XyMAHHTAPHUTE HAYKH, 4 JO [OJIAMa CTeleH
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u B u3kyctBaTa. JIFoBoNMMTHOTO €, 4e AoKaTo 3a camMaTa (PU3MKa TOBA MHCJIEHE ce cnps
npen npara Ha 20 B., B U3BBHQM3UUECKOTO pa3OupaHe 3a CBETa TO 3aMa3H MHOTO OT
XapakTepHUTE cu ocobeHocTH.

KnacugeckaTta kapTHHa Ha cBeTa e 3anouHaTa ot lanwiell ¢ Heropus amen: 1a ce
U30JIUpAT OTHEJHUTE NPOLECH OT TEXHHTE eCTeCTBEHM BPL3KH, Ja Ce OTMUIIAT
MaTeMaTHYEeCKd H 110 TO3M Ha4yWH Aa ce obgcHAT. 3a HioToH cBEeTHT Beve He ¢
GoxecTBEHO TBOPEHHE, KOeTO TpAGBa a ce pa3bupa camo B HeroeaTa LsnocT. HaykaTa
3allo4Ba Jla pasriiexJa cBeTa KaTo He3aBHCMM He caMo oT bora, HO ¥ OT uoBexa.
BbaHuKBa MAeabT Ha OBEKTHBHOTO olTHeaHye H o6sCHeHYe Ha npuponata. OTHENHHUTE
CTPaHH Ha eCTECTBEHMSA [IPOLIEC CE PA3UJIEHSIBAT H 10 TO3M HAUMH Ce IIOCTHIa 0OeKTHBHA
Hab/I0faeMOCT U pasbiipaHe Ha yNpaBnsBalluTe I 3akoHoMepHocTH. Cllel ToBa ce
TBHPCIAT MATEMATHUECKUTE BPb3KH MEXIY TE3M MPOLUECH M Upe3 TAX - 3aKOHUTE, 3a
KOMTO ce MpHemMa, Ue UMaT YHHBEPCaHa BajIMAHOCT B LEJIHSI KOCMOC.

MeToABT Ha KJIaCHYECKOTO €CTECTBOZHAHHE BOJAU A0 MPAHAMO3HMTE YCIIeXH Ha
MexaHHKkaTa npes 18 B., Ha omTHKaTa M TepMoJWHaMHKaTa B HadaJloTo Ha 19 B.
MorbLiecTBOTO Ha METOAa Pa3lIHpsBA HEroBUs 0B6XBAT, a XapaKTEPUCTUKMTE My
JO6UBAT HAI'BJIHO UBYHCTEH BUJI. :

Hoeansm Ha XJ1acu4ecKHsi METO/ & IPOCTOTATa, IPEMUHABAHETO KbM MAKCHMAJIHO
npocTi Gu3H4YecKH 0BeKTH - GIEMEHTAPHU Tejla, eleMeHTAPHU IBUKEHH,
CIIEMEHTAPHH CHJIM, T.€. 06ekTu ¢ Ral-Masrbk Opoil npusnaun. Simplex sigillum veri
(“mpocToTaTa € MeYaT Ha UCTUHATA”) € JEBU3BT, H3PA3sABaLl TO3M Uieall.

Ceiynocmma Ha MeToa e B peNyKUMsiTa (AHaTM3a, PA3UIEHSBAHETO HA 4aCcTH) Ha
NIPOLECHUTE U ABNCHUATA, I0CIIeABaAHA OT MHAYKTHBHOTO OMMCAHUe U KilacKH(bHKaLHATA.

IIpunyunsm Ha MeTola & 06EKTUBHOCTTA. YUeHHAT e 6e3npucTpacTeH U GesyyacTeH
HabJlonaTeNl, perucTpaTop Ha chbOHTHATA, KOMTO 0CTaBa “H3BBH CKOOGUTE” Ha
no3HaBaTesHus npouec. (He e uynHo, ye uiuesTa 3a TBOPUECTBO B HAYKATA BJIM3a B
KOHGJIMKT ¢ NpHHLMIA 32 06EKTHBHOCTTA. )

KiracnueckusaT MeTOA H3KITI0UBA KAKTO JIMYHOCTHUA (AHTpONoMOopQHs) taxrop,
Taka ¥ UEHHOCTHHTE CBXKACHHUS W OLEHKH. 3aeJHO C NPEMaXBaHETO Ha “IpeBHaTa
BDPB3KA” KJIACHYECKHAT METOJ OCHXKIa YOBEKa Ha MBIHO OTUYKACHHUE OT npupogara.
Camata npupofia ce pasryiex1a KaTo aBTOMAT, 32 KOUTO HAKOI (JIOMHUECKOTO MUCITeHe?
Bor? JIarmacoam,qT JeMOH?) MOXKe 1O IPUHLMI Ja 3Hae TOUHUTE nppmpmu ¥ ITbIHUTE
CJIEJICTBUS M Te Ca 3aeyaTaHu 3aBUHard B [1naTOHOBHUA HneasieH CBSIT, KbJETO HAMA
MsSICTO 32 YOBELUKOTO HECHBBPILIEHCTRO. A YYeHHMIT ¢ Ge3ILIbTeH H&Gntona’ren Ha
NpUponaTa, KOHTO i € Taka HyXJ, KAKTO YACOBHUKAPAT HA CBOS YaCOBHUK.

“Taka dpaslcama u npue/zelcamefma xunomesa, nuat W, Tpuroxun v U. CTeH)KCp,
ce npeaspra 6 “muoicna” deiicmeumentiocm. Beeku HOG yenex na ecmecmsosHanueme
ycuaga 6e3noKoLCMEomo U Uyecmeomo 3a oMUy eHOCH .. . IIpupodama e 6eznuuna
u bespasauuna, a uoBeKBM ce ceexncda. camo 00 NO3HABAUJOMO CBIHAHUE, KOCMO
camomo e HANBANO HenpOHuuaemo 3a pasyma” (“Hoeama 8pB3Ka. Memamopfom
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na nayrama”,

C., 1989 1),
6

C HacTbnBaneTo Ha 20 B. BBB ()M3MKATA IOYTH €AHOBPEMEHHO Bh3HUKHAXA TEOPHATA
Ha OTHOCHTEJIHOCTTA M KBAHTOBATA TEOPHS, KOMTO pafukaTHO H3MEHUXa KIACUIECKUTE
NpeAcTaBH.

3axoHuTe Ha HioToH He npennonarat HabarofaTen ¢ (uanuecku csolicTpa. 3a Te3u
3aKOHU 06EKTHBHOCTTA Ceé OTBNAECTBSIBA ¢ OTCHCTBHETO Ha HabjrofaTeN IpH
OMNMCAHWETO Ha [OBIXEHMsITAa Ha TenaTa. TeopuaTa HA OTHOCHTEJIHOCTTA H3BEAE
HaGJIIOATEN s OT HEroBaTa aHOHUMHOCT, KATO NOAYEpPTa POJATA My B ONPEIENTHETO
Ha eHOoBpeMeHHOCTTa. Pasbupa ce, ToBa He o3HauaBa “cybexTHBHA” (U3HKa, a hU3UKa,
NMOAYMHEHA Ha OHE3H OTPAHHYEHUS, KOUTO HH CBLP3BAT ¢ (PHU3HYECKHS CBAT.

WperTe Ha OTHOCUTESIHOCTTA NPOMEHHXA CXBALLIAHETO Ha KNacHyeckaTa Gu3Mka 3a
06EKTHBHOCT, HO OCTABMXa HEMOKBbTHAT HelHHA uAean 3a “NbIHO” ONMHCAHME Ha
npupofaTa. KpanToBaTa TeopHs NpoMeHU W TO3U HIeal.

Ja ce BbpHEM 32 MOMEHT K'bM MUKpOGHONOrMATA. B Hest BCsKO cTBIANIO HAKOJY IO
MalabKuTe € CTHIAJIO KbM BCe MO-TPOCTO M Mo-MeXaHUYHO NoBeAeHHe. bakTepusTa e
no-MexaHWYHa OT AposoduiaTta, a moyekyaata Ha JIHK e mo-MexaHuuHa oT
Gakrepusara.

KBanToBaTa Teopus obaye nokasa , ue o-HaTaThIUHUTE HaMaJISIBAHUS HA pa3sMepuTe
uMaT TouHo obpaTeH edekT. ATomuTe, cheTapamy JTHK, HMaT no-MajKko MeXaHH4YHO
MOBEJeHHE OT caMaTa MOJIEKYJIa, a SAPOTO W efeKTPOHHUTE, ChCTABALLY ATOMA, Ca I10-
MAaJIKO MEXaHWYHH OT HEro.

A KOJKOTO TO-HEMEXaHHYHO & MOBEJEHUEeTO Ha MHKPOUACTULHTE, TOJKOBA IO-
CHILECTBEHA CTaBa poyiaTa Ha Habmogatens. [lpecTaBa ja e BajMAHA HAEATA 32
eIeKTPOH, KOWTO ChUecTBYBA B 0BEKTUBHO CBLCTOSHHE, HE 3aBHCELIO OT
excriepuMeHTaTopa. PonaTta Ha HabmopaTtesns ce THJAKYBA IO pasiMveH HAuMH, HO
HeChbMHEH eKcriepuMeHTaNleH QakT e, 4e OMHCAHUETO Ha CyOaTOMHHUTE NPOLIECH 3aBUCH
OT HayMHa Ha HabnopaBanero. Korato nMame pabora ¢ MUKpooGekTH, HabntopaTensT
He MOJXKE 1a Ce M3KJIIOUM OT OIIMCAHUETO Ha IpUposaTa. 3aKkoHUTe Ha MEKpodH3HKaTa
He MoraT Jaxe ga ce dopMymupar 6e3 ro3oBaBaHe Ha HabmiogaTess (CybeKkTa Ha
IO3HAHUETO) U HEroBOTO Ch3HaHHE. Taka (U3MKaTa OTKPH B 3aKOHUTE Ha IIpUpojaTa
ompejeNneHa HUIIA 33 YOBEILKHA Pa3yM.

CeuaeTe/y, cMe Ha cBoeobpasHa HpPOHHYHA CHTy'ILlPIH B ChbBpEMEHhATA HayKa.
BUOJIOrHYHHTE HAYKH, KOMTO MO-PaHO MOCTYJUpaxa NMPHMBUJIETHPOBAHATA POJIA Ha
YOBELLIKMS pa3yM B IPUpOIHaTA iepapxus, nHec, chelBaliky MbTs Ha pusnkaTa oT 19
B., IPAKTHYECKH M3KJIIOUBAT pasyMa OT cBos obcer. B chuloTo BpeMe (msukara,
cneaBafKH HEONPOBEPKUMHTE eKCIIepUMEHTATHN (DaKTH, BCe. [oBeue ce OTAaleuaBa.
OT CTPOro MEXaHMCTHYHATA KapTHHa Ha BcejleHaTa M ce HacouBa KbM CXBalllaHe, B
KOETO Ha pasyMa ce OTpeXJa MHTerpupalla poJjisi BbB (u3HuecKaTa peajiHOCT.
“Hewjama, xa3pa ncuxosiorsT X. Mopoyuu, uzanexcoam maka, Kamo 4e jiu 0seme
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HAyKu ce Hamupam & 08uNcelyu ce 8 obpamitle nocoku bap3u enakose u e 3abeanseam
Kakeo cmasa na Opyzume pesacu” (untupado no: P. Davies, God and the New Physics,
Penguin,1983).

Wmenno Ta3u napajoxcasHa cuTyauus, nocoupaT [Ipuroxun u CTeHxkep, ouepTasa
KOHTEKCTa, B KOHTO NpOTHYa JHEIHaTa MeTaMopdo3a Ha HaykaTa. [1o ¢ellecTBo Tazu
MeTaMop(ho3a ¢ OCHOBAHa BBPXY NPOTHBOPEUMETO MeEXIY UOBeKa KaTo TBODEL B
HayKaTa M CXBAallaHETO Ha KjlacHuecKaTa HayKa 3a 40Beka KaTo 0e3cTpacTeH cybexT
Ha ITO3HAHWETO, OTAETEH OT IPUPOJATA, OCTABEH 3aJ EKPAH, U3BaIeH OT KOHTEKCTa Ha
HEHHATA eBOJIIOLIMA. v

7

3abesexuTesiHO €, ye BB (UUUECKOTO OMMCAHHE HA TIPHPOJATA PasyMbT Ce
MOABABA HAa TPU DPA3NIUYHU paBHUILA. l

Ha pasHunleTo Ha MukpogusmKaTa HabIHOAATENAT € HEASTUMO CBBP3aH C oGexTHTE
Ha HabJ1l01eHNeTo (MI0-NIoAPOGHO BXK. paszet 8). Ha makpopaBHuIe, T.e. paBHHLETO
Ha HENOCPeNCTBEHUs XHUTEHCKH OMNMT, HME OCBH3HABaMe CBOA cOBCTBEH pasyM,
OCMHUCSIME 3a00MKaNIALLMS HY CBAT, H3MIUTBAME YyBCTBA, JIJABAME STHYHHU M 6CTETHYHU
oueHky. ToBa e paBHMIIETO Ha HCHXONOTMATA M APYTHTE XyMaHMTAapHH HayKH, Ha
H3KyCTBaTa.

Mesxny Te3u ABe paBHMLIA € PA3NONIOKEHO PABHUILETO HA MUKpobuoNorusTa, B
KOATO MEXaHHYHHTE MOJeNH “paboTAT”, HO PasyMBT HE € UacT OT NMPOLECHTE.

Haii-nocne Ha MerapaBHMILE ce NpUEMa, Ye e B cuila AHTPOIIHHAT MPUHIMI, T.€.
XMIIOTE3aTa 33 HAKAK'BB BUJ CHIJIACYBAHOCT MEXAY CTPYKTYpaTa U QyHKLMOHHPaHETO
Ha BceseHaTa OT efHA CTPaHa M CHIIECTBYBAHETO HA HOBEeKa M YOBEILKHS Pa3yM - OT
Apyra. Kakro we sugum (pasgen 9), mexay. QynAaMeHTalHUTe XapakTEepPUCTHKH Ha
husHYECKHS CBAT UMa H3BBHPEAHO QHHA CHLIACYBAHOCT, KOATO MO HEOBHKHOBEH HAYHH
6J1aroNpUATCTBA Bb3HUKBAHETO U CLIIECTBYBAHETO Ha Pa3zyMeH XKUBOT, |
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B kBanTOBaTa MexaHuKa NpeAnonaraHaTa o6ekTHBHOCT Ha Cy6aTOMHHUTE YaCTULIK
M MpOLECH ce oka3Ba NpekalieHo rpybo onpocTaBaHe Ha JeliCTBUTETHOCTTA. AKO UCKaMe
Aa CH CBCTABMM [IPGACTABA 32 MOBEAEHHETO HA MUKPOYACTHLIMTE, HUE Bee T10 TIPHHLIKI
HE MOKEM [a NpeHebperHeM (PU3MUECKUTE MPOLECH, ¢ YHITO MOMOII nojiyyaBame
CBEJACHMA 3a THAX. B KJITaCHYCCKHA CBAT IIPpOUECHTE Ha H3IMEPBaHETO MI‘DEUIT NMoJYHHEHA
ponsa (ﬂ JOpH U TaM TOBa HE BUHAru e BAPHO! K.HaCI/I‘-ICCKI{ITC Xa0THUYHH CHCTEMHU ce
XapAKTEPU3UPAT C U3BBHHPEAHO CHIIHA YYBCTBUTEIHOCT KbM BCSAKA NPOMAHA Ha
BBHIIHHTE YCIOBUA - T. Hap. “eexT Ha nenepynarta”). Ho npu MHKPOYACTULIMTE BCEKM
KT HA'HaOJIIO/leHHe MPENU3BHKBA CEPUO3HM CMYILeHHS. Taka Ye BEUYe HE MOXKEM a
TOBOPHMM 32 [IOBEACHMETO Ha YACTHUATA H3BbH HeHHATa 3aBMCHMOCT OT HpoLeca Ha
HabJonenneto. JIokaTo He pasnonaraMe ¢ MbLIHOTO OMHCAHME HA H3MepBaTeNlHATa
amapatypa, Hue He TpaGBa Jaxe Ja paschkAaBaMe 3a MHKPOOGEKTHTe Kamo 3a
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npedmemu ¢ onpedesenu ceoticmea, kassa H. Bop. A B. Xaiizeu6epr no6assa: “8B
pesyamam na moea npupodHuUme 3ak0NU Beue ce OMHACAM He 00 camume
CACMEHMADHU YaCmuyu, a 00 Hawlemo 3Hanue 3a max” (“Kapmunama na npupodama
& coepemennama fiuzuka”, 1953 r.).

B kBanTOBaTa QM3MKa MOXEM Ja rOBOPUM CaMO 3a OHOBA, KOETO CTABa, KOFaTO
YacTULATA, YNETO MOBEJEHUE CE& PEFHCTPUPA, B3aMMOJeHcTBa C HAKakBa Apyra
(uanyecka cucTeMa, HallpUMep C U3MepBaTeJIHaTa amapaTypa. [IpH KBaHTOBOTO
W3MEPBaHEe B3aMMOJEHCTBUETO HE MOXE [la Ce pasrjiexzia KaTo eJHOMOCOUYHO
BB3/leiicTBHE Ha 00eKTa BBHPXY CybeKTa, 3a110TO B PE3YNTAT Ha U3MEPBAHETO C& U3MEHS
KaKTO CbCTOSIHMETO Ha mpubopa, Taka ¥ ChCTOAHUETO Ha camus obekT. TeopusaTa Ha
KBaHTOBOTO H3MepBaHe pa3KpH aKTHBHOCTTA HAa CyGeKTa Ha MO3HAHHETO U CJIOKHOCTTA
Ha BpBb3KaTa 00eKT - cybekT.

DU3MKATA HA MUKDOSIBJIEHMATA € CaMO eHO OT 3BeHaTa B GeskpailHaTa Bepura Ha
B3aMMOOTHOLLEHUSITA MEXIAY YOBEKA U NPHPOXATA, HO Ta3W HAyKa He MOKe [1a TOBODH
3a IpUpOJATa “KaTo TakaBa”, 3amoTo “Ilosnanuemo na npupodama, kazsa XakzeHoepr,
8eue HeuIMeHHO npednoaaza wogewkonto npucscmane (x. m.; M. B.)”. Hue Tpsabsa na
pasbepem, Ue cme He CAMO 3PUMEAU, HO COHOBPEMEHHO CME U UKMbOPU 808 BEAUKAMA
opama na ceecmeysanemo (H. Bop).

B xBanTOBRaTa Teopus, nuitle XalzeHOepr, HHE OlLle OT CAMOTO HAYAIO C€ HAMHIpaMe
Ha MPECeUHHIATAa Ha B3aMMOOTHOIUEHHATA MeXAy mpupoiatd u doBeka. “Taka we
obuonpuUeniomo pasdeanne Ha ceema Ha obexm u cybexm, Ha 8vMPeer U 8bHIUEeH
CEAM, HA MULAO U OYIUG Geue e HENPUEMAUBD 1 800U 00 3ampydnenta.” ClieOBaATEIHO
B SCTECTBO3HAHUETO NpPeIMeTbT HA H3C/elBAHUATA Beue HE e NMpUpoJaTa cama Mo
cebe cH, a IpUpogaTa, B KOATO “u0gexksm npeomrkpuesd cam cebe cu”.

TlpyHUMITET Ha HeompeAeNIeHOCTTa NMpaBy De3cMUCIEHH BRIIPOcH 0T poja: “kble
ce HAMMpa eJIeKTPOHDBT M Kak ce ABukH ToH?”. Camo HabnroaeHueTo Npujasa
KOHKPETHa peallHOCT Ha MUKpoudacTMLaTa M HabJiogaTendarT e To3M, KOHTO peruasa
KaKBO HMEHHO Jia HabJIF0AaBa - KOOPAWHATH, CKOPOCTH MITH OPYr'H XapakTepHCTHKY Ha
MMKPOUACTUIIUTE. : '

Unesara, ue HabiogeHHATa Cb3JaBAT PEaJIHOCTTA B MHUKPOCBETa, € HANpaBo
KOLIYHCTBEHA 3a KJACHYECKOTO MHcHeHe. Huma peasiHHAT cBAT, NUTa AfHILalH, He
C'bIIECTBYBA HE3aBHCHMO OT TOBa [JaJlu HHe ro HabnronaBaMe Unu He! (CHT, 1.3, c.
617). Ilpes 1935 r. Afinwalin 3aegno ¢ Ilomoncku u Posen mpepnjara MHcleH
eKCIIepUMEHT, KOHTO A2 M3SACHH TO3M BBNPOC (BX. Tyk, B “UeTUBO ¢ NpoJbiikKeHue”,
nospoBHoTo ofsicHeHKe Ha To3u BhIpoc 0T M. I'en-Maw). I1pes 1982 r., 6naronapenue
Ha TeopemaTa Ha JIx. Bej, cTaHa BBH3MOXHO MUCIESHHUAT eKkclepUMEHT aa 6bie
ocbilecTBed. OKasa ce, 4e peallHOCTTa HAWCTHHA Cé Ch3JlaBa OT rpoueca Ha
HabJoneHHeTo. JJUKTYBAHUAT OT “3ApaBUA pa3syM” BB3IJIel, 3a CBETA KATO CBhCTaBEH
oT 06eKTH, CHINECTBYBAILH “CaMH 10 cebe CH”, He3aBUCHMO OT HAILUTE HaOIIOASHMS,
HAITBJIHO TYBU CMUCHJ B KRAHTOBUSA CBAT.
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MHoro oT cTpaHHuTe (“mpuspauHuTe” Mo uapasa Ha JL Jlenepman) ocoGeHocTH Ha
MHKPOCBETa Ce OBACHSBAT C AYyaJM3Ma BbJIHA - 9aCTHULA, KOWTO MO HAKAKLB HAYMH
HaIlOMHs Jyanusma TJio - pa3yM. M B aBaTa ciiydasi ToBa ¢a aCMEKTH Ha eHa LAIOCT
- T€ SIHOBPEMEHHO C€ U3KJIIOYBAT U ACIBLBAT. PU3NUECKaTa PEAIHOCT HE € CyMaTa
OT IBETE aNTEPHATUBY, a € I'bBKABO M B3aMMHO NPOHHKBAIL0 ChYeTaHUe - Xubpudna
peannocm (L1 leiisuc). Besika Halua - exciepuMeHTalHa - HaMeca dyHIaMeHTaMHO
ornpejiesig XapakTepa Ha-(bI/IBH‘{f:CKaTa peanHocT. Tosa nposuuaBa ocobeHo IPKO NpH
peaykuuaTa (Kojarca) Ha BbJIHOBaTa QYHKLIU.

JokaTto obekTHT ce omucBa oT BBJIHA, TOH MOXe Aa ce HamMupa HaBCAKbIE B
npocTpaHcTsoTo. Ho, korato ce ochllecTsi U3MepBaHeTo, BLAHATA CE PEAYLHPA 0
CNHO-CeAMHCTBEHO cheTosHHe. Pon Holiman (1932 r.) mokasa, ye TO3M MHTHOBEH
“ronarnc” o0XBalla U roNAMaTa KBAHTOBA CUCTEMA Ha U3MepBaTe/IHATa anapaTypa, |
BUAA B TOBAa OCHOBAHHE Jla CE MO30BE Ha NCUXOQU3MUECKUS MAapaenu3bM (BPb3KATA
MEKAY NCHXHYECKUTE U (U3MUECKUTE ABJIeHMs) Ha Jlali6HuL. I pvopunrep (1935 r.)
CC OnWTa 2 OCMEE TO3W H3BOJ CBC 3HAMEHMTHSA CH MapajoKC Ha KOTKaTa, KOSTO,
PpasriekaHa KaTo KBAaHTOB XHOPUA, MOdXe Aa peGuBaBa B abcypAHATA CYIIEPIO3HLIMA
Ha JXMBa ¥ yMpsana (fokaTo He O'bae HABMIONABAHA OT HAKOrO MM OT Helo U “ce
ONMpeAesn” B €lHO OT JBeTe ChCTosHUs). Burhep (1962 r.) MOCTaBH JPB3KO BBIPOCA,
* KOHTO OTHAaBHA CMYLIABA MHO3MHA: AKO TAJOTO JAeHCTBa BBPXY paszyMma, TO 3allo
PasyMBT la He NelicTsa (AelcTBHe U IpOTHBOAEHCTBHE) BBPXY TA10T0? A aKo TOBa ©
Taka, TO KOJIaNChT HA BBJAHOBATA (DYHKIIMA € PE3YJITAT OT YHACTHETO HA Ch3HATENECH
HaGmrofaTen B ALJIraTa Bepura Ha M3MepBaTeJIHATa aapaTypa.

Hewo nosewe, kakTo nocoun JIx. Yunsp (1979 r.), Hue MoxeM na 3abasum u3bopa
- Ha U3MEpPBATEJIHATA CTPATErUs, CIIE/l KATO Bede XMOPUAHMAT CBAT € Bh3HUKHAN. “ITo
maxkse navun, xazsa YHUIBD, pazymom moxce 0da cmane OMz2080peH 30
PempocneKmugnomo cw»30a6ane Ha peatnocm u 0axce Ha Peaiocm, KOsmo e
caujecmeygana npedu noaeama Ha yosera’.

Kazanoto wtocTpupa v noTBbpxkIaBa MUCBATA Ha Xalsenbepr, ue Bevue HAMA
CMHCBJT B IPOCTOTO JiEIEHHE Ha CBeTa Ha CYGEKT U 0GeKT, Ha BBTPELIeH U BbHILEH
CBAT, Ha (M3MYECKH H NyXoBeH cBAT. 3aToRa Ilon [leitbuc KATETOPHYHO 3aKII0YaBa:
“Ksanmosama meopun dasa naii-y6edumenno nayuno o0okazamencmeo, ue
CoIHARUCMO Uzpae Couyecmeeita poas 66 (fiusuueckama peasnocn”, ‘

“Kaweo 0a ce npaeu, Bb3KINKBA TOKOHHUST 6'bni"apcxn ¢unocod na naykara Capa
Ietpos, He om pewieHuemo na cybexma moxce 0a 3asUCU NO KUKBE HAYMLUN uje ce
peaausupa 0aden 0BeKM - KUMO- BBANA UAU KAWO yacmuya? H omeope na gcuiko

PCHUEHIEMO 30 8KAIOUBAHE HA . €OUH UAU OPYe YPed MOMCE KAmO ue a1 da ¢e omaaza

00 makasa cmenen, ue om He20 0a 3a8ucu He camo 6vdewemo, Ho u MUHAAOMO. HA
MuKpoobexma, ¢ kotimo ce excnepumenmupa,” (A. Tlerpos, C. Tetpos, Keanmosa
mexanuka. C., 1989, c. 394), . S

Buxme Mommn ga npogbimkum B obmius AYX: W KakBO Ia Ce.NpaBH ¢ KBaHTOBO-
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MEXaHWYHKA mapanoke Ha 3eHon (JI. Xandun, 1957; Muspa u Cynapwan, 1977), npu
KOHTO B3aUMOJAEHCTBUETO Ha U3MEpBATEHHUS ypell ¢ HeyCTOHUMBA MHKpPOCHCTEMA
3a6aBs HEHHOTO pasmajmaHe MU uzobmo ro cnupa? EQexThT felicTBATENHO €
HabJII0aBaH 32 PEX0AM Ha BB36YICHH aTOMH (L. Xandun, YOH, 160, prin. 10, 1990,
c.186).

Twbpae HeoOKuatHo € ToBa HaM3aHe Ha pasyma Ha apeHaTa Ha (PM3UUECKUsI CBAT .
3arosa H. Bop omte npes 1937 r. npozopnuso Npeynpexnana: “nodobnu uzeodu 8
HUKAK®E cayuall ne osnawasam, ue 6 amomunama pPusuka ce dOnycka HAKAKGS
MUCHMUYL3DM”. 32 CHKATIEHUE OMMTHTE 33 MUCTHQHLMPAHE HA KBAHTOBATA (buzuka
UBBCEM He Ca MaJIko (BIK. 11O TO3M NMOBOA KazaHoTo oT JI. JlenepMaH 3a “maiicmopume
HU myy-wy”, “CBeTHT Ha QU3HKaTa”, KH. 2, | 998; BX. cbIlI0 TYK “Keanmosa mexanura
u nebusaanyu” B “HeTHBO ¢ NPONBIKEHHE”, 8 CLIO CTATHATA Ha axan. A. ITonukapos
B €UH OT clieiBaluTe Gpoese Ha “CD”).

Ho Taka unu uHate aHTpomHUAT GakTop ce NposABsiBa Ha MMKPOPABHHINE M JaBa
CEPUO3HH OCHOBAHUS MMEHHO (U3KKkaTa a THPCH PellieHMeTo Ha NpobieMa 3a pasyma
(R. Penrose, The Emperor’s New Mind, 1989; Shadows of the Mind, 1994).

9

3a110 ce € OCBILECTBUI PU3NYECKUAT CBAT C M3BECTHUTE thynaameHTanHu ceoiicTBa:
TPUMEPHO NPOCTPAHCTRO, € AHOMEPHO BpeMe, NPOCTPAHCTBEHO-BDEMEBH KOHTHHYYM,
OMpefeSieH YHCIEHH CTOHHOCTH Ha (pyHAAMEeHTaTHHTE (PU3HUECKM KOHCTAHTH?
Ilono6uu BbIIpocH ca TBBp/E HEOGHKHOBEHU JOPH 32 ChBPEMEHHATA (IM3HKA, 3aLL0TO
Tesu ¢usuvecku cBOHCTBa HAa CBeTa KaTo MPaBMIO ce MocTynupaT. OcBeH Topa
BBIPOCUTE OT POAA 3aiy0? U ¢ KaK8d 1yeA? KAaTO 4e JIU HY BPBILAT K'bM BUTAJIMCTHUHATA
ApucToTenosa ¢usnka ¢ Heltnute causes finales,

W Bce nak I1. Ependect omie npes 1917 r. B enna nonysabpasena pabora nasa
OTTOBOP: MPOCTPAHCTBOTO & TPUMEPHO, 34144OMO CAMO B TaKOBa NPOCTPAHCTBO MOraT
Ja CHUIECTBYBAT YCTOWYHBH CTPYKTYPH, KAKBUTO Ca NJIAHETHUTE CUCTEMH (10-K'bCHO
chloTo Gelle JOKa3aHO M 32 AaTOMHUTE CHCTEMH). ‘

HsnaTta cbBKYNHOCT OT (QyHAAMEHTANHN (H3NYECKH KOHCTAHTH e Taka (MHO
CBIVIACYBAHA, Ye ChBCEM MAIKH H3MEHEHHS B Hest O1xa paspywmau (Mink 61xa ocyeTuniu
BB3HMKBAHETO Ha) OCHOBHHM YCTOWYMBH CTPYKTYpPH (ATOMHM f4pa, aTOMH, 3BE3 M,
raJIaKTHKH).

Hanpumep, ako mrbTHocTTa Ha BeeneHaTa eHa cekyHa ciep [onemus B3pus Gewie

 Ceedywuam wumamen mooice 0d ce yuyou, ue Rpu UOBUAUEMO HA UHMEPRPeMAYUL Ha'
K8AHMOBAMA MEXAHUKA (8#C. nanp. nanopamuusn 063op na S. Sonego ¢ Annales de la
Fondation Louis de Broglie, {7, N 1, 1992), meocdy koumo u onumume da ce cnacu
obexmusuamsin (Kakeamo e udeamad 3a “MHOZOMO damepnamueny caemoge”), myk ce
AKYEHMUPDA CAMO 8B PXY OHE3N, 8 KOUMO e noQuepmana posamd Ha Habrwodamean. Ho
UMEHHO maKaad e yeamd Hit (8¢, 6CHIBNAEIIEMO).
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JOpY caMo C eJiHa TPUJIMOHHA YacT Mo-rojisMa, BeeseHata 61 Kosnancupana cien 10
roguny, OT gpyra cTpaHa, ako ILbTHOCTTa Ha BcenenaTta ToraBa 6u 6una camo ¢
TOJIKOBa [0-Marnka, Beenenarta meiue aa e noutu npassa (Cr. XokuHr, Yepru oynku u
bebema scenenu, C. 1994, c. 152).

B atoMHuTe sApa OPUBJIMYAHETO MEXAY HYKJOHHTE € TOYHO TOJIKOBa I'OJISIMO,
KOJIKOTO € HYXHO, 3a ja npeonojigsea CICKTPUHUECKOTO oTObABLCKBaHE MeEMay
TIOJIOKUTEJIHUTE 3apsafH Ha NPOTOHHUTE. Ho AAPeHHTEe CUJIM HE ca U Taka rojlieMH, 4e
Ja CBbLP3BAT [OBa MPOTOHA B €JHO AP0 - JUIIPDOTOH. AKO ChUIECTBYBALIE NHUITPOTOH,
TIOUTH LEeSUAT Boopoj OH ce CBbp3all B Texku agpa. CaMUAT BOLOPOJ TOTaBa Iielle
Ja € paIbK eJIEMEHT U 3Be3iuTe, Mo Jo6HH Ha HameTo CirbHIle, YMHTO OCHOBEH XU3HEH
UMKBJ € CBbp3aH ¢ M3rapsHETO Ha BOLOPOLA B TeXHWTe Heapd, He OHMXa MOLIH Ia
CBILECTBYBAT. A OT Jpyra cTpaHa, ako AAPEHUTE CUIIH OSXa 3HAUMUTENHO Mo-clabu ot
MCTHHCKUTE, BOKOPOIBT He OH MOI'BJI Ja MOPY U HAMALIE Na HMa TEKKH eJIeMeHTH.
Taxa de, aKko 3a eBOJIIOLMATA Ha XKUBOTA & HeobXoAMMa 3Be3Na KaTo HameTo CirbHUe,

TIpOM3BeXAALla CHeprud ¢ NMOCTOAHHO TEMIIO B NMPOABJIKEHHE HA MIWJIHAPAHW I'OJHHHA,

TO rojieMMHATa Ha S PEHHTE CUIM TPAOBA Ja e B eJUH MHOTO TeceH MHTepPBan, 32 14 e
BB3MOXEH XUBOTBT.

AKo MacaTa Ha eJIeKTPOHa C€ yBeJIM4M Haj 2,5 TbTH, IPOTOHBLT U €JIEKTPOHBT BLB
BOJIOPOJIHHS 4TOM Ll Ce IPeBbPHAT B HEYTPOH U HEYTPUHO, Taka 4e BcelleHaTa 61 ce
ChCTOS/IA CAMO OT HEYTPOHHH 3Be3 IH. '

Axo nsoronsT C!2 Ha BbIVIEpOa HAMAIlE EHEPreTHYHO HUBO, TOYHO PABHO HA 7 82
MeV, npocTo He G1xa MOTIH Ja ce 06pa3yBaT XHMHUYHKTE eJIEMEHTH OT e pHOAUYHATA
Tabmuna. BemecTBoTo BB BoejteHata chiecTByBa 61arofapeHue Ha ToBa HeBEPOSTHO
cbBnanenne (P. ®eituman, 1965 r.; Xapakmep @usuueckux sakonos, M., 1968,
c. 131-3).

Tpyaro e naxe na ce uabposdT BCHYKHTE “IHACTIANBH” ChBHAJEHUS BB (QyHAaAMeH-
TaJIHHS CTPOEXK ¥ QYHKIMH Ha (PU3HYECKMS CBSIT, KOHTO Ca IPeATNIOCTABKM 3a ChILECTBY-
BAHETO Ha XHBOT H pasyM. Be3 TakuBa chBNaieHus BoJaTa He GH Moria a CBIECTBYBA
KaTo TEHHOCT, BEPUTUTE OT BHIVIEPOJHM aTOMA He Euxa o6pasypanu cn OKHU OpPraHUYHH
MOJIEKYJIH, a BOJIOPOJHUTE ATOMH He buxa 06pa3yB'Um BP'B3KH MEXIY TsIX ((I)p Hakcth).
BL3HUKBA BIEYaTIEHHETO 32 HAKakBa TBBpAE (uHa “HaCTpomca” Ha (pmuqemcmc
KOHCTAHTH M 3aKOHH, KOSATO NMpaBH BceleHaTa HEOUAKBAHO TOCTONPHEMHA 3a
CBILECTBYBAHETO Ha XMBUTE OPTaHM3MHU H CTIELMASIHO Ha H0BEKa.

Kak Ja ce o6sCHAT CHBNAJLEHHATA HA TOJIEMUTE YHCIA (A. Eounrten, I1. Ilupak),
Ge3bpoiHuTE “GIIArONPHUATHH” ChBNAJEHHS, KOUTO 0GYCAaBAT CBhIIECTBYBRHETO Ha
xuBoTa U pasyma? Ilpvs P. luke npes 60-re ropunn (a caen Hero Ct. Xokwurr, Bp.
Kaptop, JI. Bepoy 1 olue MHOTo Apyru) ce omuTa ia ri oBsCHM ¢ OMOILITA Ha T. Hap.

aHtponexr npuHUMN. Cnopex TO3M NPHHLMI CaMUAT GakT Ha ChIIECTBYBAHE HAa -

Habirofaren, GakThT Ha HErOBHs 6CTeCTBEH (a He GOXKECTBEH) IPOUIXO, HAJIAra CUITHU
OrpaHHYeHMS BBPXY CTpoexXa U époytouusaTa Ha Beenenata. Mo Aedpunnumsra Ha Cr.
XOKHHT 32 aHTPOITHUS NPHHLIMTL: Hue sudicdame Beenenama makasa, Kakeamo'e, 3aujomo
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aKo bewe Opyza, Hamawe 0a cme myk, 3u da s nabaiodasame (Kpamka ucmopusa Ha
gpememo, C., 1993, c. 176). VIMeHHO LleHTpaaHaTA POJIS HAa 4YOBEKA BBB (DU3HUECKUA
CBSIT c€ MojuyepTaBa oT aOpUCTHUHUTE JeGMHULNM Ha aHTPOMHMS NPHHLMIL “Emo
yogekem, Kaxksa mpabea oa e Beeaenama” (k. Yunsp) u “Cogito, ergo mundus talis
est” - “Mucan, caedosamenno ceemom e makss, Kaxsemo ¢” (bp. Kaptbp).

AHTpOl‘IHMSIT NPUHLMN & CBoeoOpa3Ho BpbILAHEe KbM reoueHTpusma. Ho 3emaTa
BEYE HE ce OTJENA KaTo (U3M4YecKo TANO - MiaHeTa (KaTO TakaBa TA € TBbpPAE
TPUBHAJIHA), a KaTO (Moe OM, eIMHCTBEHA) JTOJIKA Ha YOBEILKa [MBUIH3AIMs.

AHTPOMHUAT NPUHLMT (BXK. Harp. QyHiaMeHTanHaTa MoHorpadus: J. Barrow and
F. Tipler, The Anthropic Cosmological Principle, Oxford, 1986, 703 p.) onpaBzaa cebe
CH C pe[] BaXKHU MOCTHKEHUS, CBBP3aHU C MHTEPNPETALUATA HA HAKOY KOCMOJIOTHYHHU
Bpb3KM: HATIp. MeXJAYy BpeMeTo Ha ChlUecTBYBaHe Ha BoeleHaTa H HAKOU
byHraMeHTa HU PU3HMYECKY KOHCTaHTH, ChBNaleHUETO HAa TONIEMHTE YHCTI, BPB3KATA
MENKIy cpeJHaTa M KpMTHYHATA IJIHTHOCT BEB BeefeHaTa ¥ T.H. BLB BeHukH ciiyyan
ApryMEHTHTE Ce CBeXAaT B kpaliHa cMeTKa IO HalaraHeTo Ha €QHO HJIM ADPYro
HeoGX0UMO YCAOBHE 32 CHILECTBYBaHe Ha pasyMeH KUBOT.

ApPTyMeHTHTE HAa AHTPOIMHMUI MPHHLKI, aleJHpalld KbM POJSATA HA YOBEKA BHB
BceenenaTa, ca 6e3ycs10BHO [MOJIE3HY NTPY JIUTICATA HA N10-ABJI60K GU3MUECKY TPUHLUIIL.
He e M3k/IIOYEHO aHTPOMHUAT NPUHLMII A ce
okaxke B kpaliHa cMeTka TaBTOJIOTHYEH, Aa € U3-
P43 Ha OHA3M MapaJoKcalHa aBTOpe(epeHTHOCT
(camooTHOCHMOCT), kosaTo Jbrinac XodeTansp
Hapede “cmpaner yukwsa”,a Mopuy Emep uzo-
Bpasu Onectamo B rpabukata “Pucysauju ps-
ye”. MHOro BE3MOXKHO € JKMBOTBT I4 € PE3YNTAT
Ha CaMOOPraHU3aLMOHHHU MPOLECH, a pa3yMbT
Jia e ecTecTBeH peaynTaT (a He causa finale) Ha
“cenexmuenu npedumcmea” (P. Ilenpoys).

INokazaTenHo ¢ obave, 4e Ha BB3HHKBAHETO
W CBILECTBYBAHETO Ha YOBEKa ChbBpeMEHHATa
(usuKa e CKIOHHA Ja NpHUJaBa YHUBEPCAJIHO
KOCMHUECKO. 3HAUEHUE. Taka agTponHuaT hakTOop NpUKOOHBA OTHOCHTENHA
CAMOGTOSTEJTHOCT, HErOBUTE KOPEHH MPOHHUKBAT ABJIOOKO K0 QyHIaMeHTaJTHHTE
cBOlcTBA Ha BcenenaTa W Toi ce mpeBpblla B aKTUBEH PEryjiaTop Ha (busquCKnTe
SIBJTEHHUA.

M. Ewep. Pucysaliy puue
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CLBpeMeHHATa HayKa PAasKpHBA 3HAUEHHETO Ha aHTPONHMS (HaKTOP HA TPHU HCHO
pasauyuMH pasHAUIa. Octapa 06ade OTKPUT m;npocyr 3a Bp’b3KaTa MEX Iy T3 Tp]d
pwmmm Ha MposiBa HA YOBEILKHS pasyM. ’
P. [Menpoys Hanpasu cMesi omuT (1989 r, 1994 r.) ma cbpke HeQopManusyeMus
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uzuuecky edekT Ha KONTANC Ha BLIHOBATA ()YHKLHS C HeaJlTOPHTMUYHOCTTA Ha pazyMa
M 10 TAKBB HAYMH Ja o6eMHH MHKpO- 1 MakpopaBHMILaTa (“CBETHT Ha thmsmkaTa”,
KH 2, 1998 r.).

BeposTHOCTHOTO NoBejeHHe Ha KBAHTOBHTE OBGEKTH 61 MOTIO Aa € efHa OT
NPeAnocTaBKUTE 32 CBOOOLHOTO W HeENpenckasyeMo IOBedeHMe Ha MHIUBHIMTE.
3arabUHUTE YEPTH Ha “OCH3HABAHETO™ U Ha “MHTYUTUBHOTO 03apeHHe” HallOMHAT Cbe
CBOA IMCKPETEH 1 HETPEeIBU MM XapakTep Npolieca Ha PeAyKLust Ha BhJIHOBAaTA (DyHKLIHS.
®on Holiman (1932 r.) cMsTa, 4e akThT Ha pemyKUMATa He MOXe Ja ce paabepe Ges
o6pbillaHe KbM aGCTPaKTHHS CyGeKT, T.e. 6e3 U3ACHIBAHE Ha BCE OLLE CKPUTUTE BPB3KH
MEXAY KBAHTOBATA (DU3NKA W MCUXOJOTUATA (MOXe GH Ha eAMH BUA yauduumpano
Cb3HaHue). Burnep (1970 r.) nomycka, 4e e JocTaThUHO Aa ce npedopMyTUpaT HAKOH
byHnamenTanHu QU3KMYECKH 3aKOHM, 3a La CTAHE BL3MOMKHO C TAXHA oMol Ja ce
OTIMCBAT CBOHCTBATA Ha )KUBOTa W Ch3HAHKHETO, IMpsonunrep (1947 r.), a ciexn Hero M.
Adiren (1966 1.) u Y. ITpurosxus (1973 r.) I1oKasaxa, 4e JeHCTBHTETHO KUBOTRT Ce TOA1aBa
Ha (usuyecko ommcanue. Y “Bce noseue yuenu ce yBexJaBaT B epCHeKTHBHOCTTA Ha
B3aMMOBpPTL3KaTa MEXAY KBaHTOBaTa Quamka u neuxonorusra” (A. Ipub, 1980 r.).

JKax MoHo mpeaynpexnasa, e “npesHata BpB3Ka” e Be3mb3BpATHO M3UE3HaJA.
Tosa e Taka. Ho u cTapoTo [lekapToBo fiefieHne Ha CBETa Ha res extensa 1 res cogitans,
T.¢. BBHIUHUAT CBAT HAa 06EKTMBHUTE CHOUTUSA B MPOCTPAHCTBOTO M BpEeMeTOo U
CBIHAHUETO, B KOGTO C& OTPA3iABAT Te3W CHOUTHS, CHIIO € HENPUEMIIHBO 32
CbBpEMeHHaTa (pusuka. HaykaTa Beue He 3aeMa MO3MIMATA Ha TacHBeH nabmrogaTesn
"I“S.{ OCh3HABa Cebe CH KaTO 4acTeH BHJ B3aMMOAEHCTBHE Ha YOBEKA C ﬁpnpo;laTa, z;

“oseksm ce okasea cam nped cebe cu” (Xahzenbepr). |

Ha npenynpexnenuero Ha Mono orroBopu Ilpuroxux - ¢ kHura, Hocera

ﬁﬂgl;osﬁa,qn"r‘e‘:;lﬂo”ro 3arnasue “Hoeama epn3ia” (6bArApPCKU NPEBOL: I/I.’HpI/II‘()}KI/IH,
- LTeHXED, " HHosama spe3ka. Memamopiosa na naykama’. C.

He 32 “peaHMMAlHsA” Ha aHUMH3Ma, a'[:it npuﬂuugﬂon:{ao;f;;sagi);ls;??cgzlrg

“nocmasam uoseka evmpe @ onuceanusi om Hez0 ceamn” (c. 25). I/IMGHHO’ B Tasy

KOHLIENTYaIHA IPOMSIHA Ce ChCTOHU MoAuepTaBaHaTa ot IIpuroxun “MefaMopd)oaa Ha

HaykaTa”, '

Kato pesynrat ot Tasu MeTamophosa KapTUHATA Ha (DUIHUECKUsS CBAT npecTaba
fla € caMO €CTeCTBEHOHAYYHA, & BKIIOYBA H AHTPOIMHUS ¢akrop. He e uaknroueHo B
ObRewle (M3nKaTa Aa MpeisioXu Ha XYMaHUTAPHHTE HAyKH HOB MOJeEJ Ha Hay4HO

Hagnennane * PA3JIMYEH OT KJIaCUYECKHA M OTYHTALL HEPA3UIICHUMATA BPb3Ka 0GEKT -
CyDeKT. ' ’

Yogexsm e MAPKE HA CUUKU Hewa,

253Hacn nu e llpoTarop ot A6aepa, koraTo e NIPOU3HACAN Ta3H CHKPOBEHaA (hpasa, e
CTOJIETHS TO-KBCHO HAYKATa L1E CBBPXKE a-TOMH3MA Ha HEroBUs ChbBPEMEHHHUK U
ChrpaXpaHuH JIeMOKPHT ¢ aHTPONHUS (hakTop? 2

Codus, anpua 1998 . l’
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OOTOXPOMHUAT E®EKT U
HEI'OBUTE ITPUJIOXKEHM A

Hapewpa Hauuesa, 24.a¢. 8 Pycercku yHuBepcumem ,Anzes KbHueB"

DoToxpoMHUAT edekT e CBBp3aH ChC CcnOocoOHOCTTa Ha BEIMIECTBATA Aa HIMEHAT
o6paTHMO CHOEKTbpa GHM Ha MOrAbLIAHE Ha BHAMMATA CBET/IMHA (T.e. [BETA CH) MOL
HeHCTBHETO Ha ONTHYHO JibueHue. B ocHoBaTa Ha (hoToxpoMHUA edeKT Npyu OPraHAYHHTE
BELECTRa JIeKaT peauua hoTohusnHy npouec (HApuMep MOrTbLIAHE HA CBETJIMHA OT
MOJISKYJIH, HAMHpAIlK e B TPUILIETHO ChCTOAHME) ¥ MHOroOpoilHN XUMAYHH peakiiy,
KOWTO CE CBIPOBOKAAT UM C NPEecTPOABAHE HAa BAJICHTHH BPDB3KH HIIH C H3MEHEHHE Ha
koH(pHUTypauusTa Ha MosiekynuTe. [Ipi HeopraHuuHHTE BelllecTRa eekTLT e 0fycioBeH OT
ofpatumy npofiecH Ha (hoTompeHAacsHe HA €JIEKTPOHH, BOAEWM [0 H3MEHeHHe Ha
BaJIEHTHOCTTA HA HOHMTE HA METANUTE, OT Bb3HHKBAHE Ha IIBETHH LEHTPOBE OT Pa3jIiieH
THII, & CBLUIO B OT 00paTUMU peakiMy Ha (POTOAHCOMHANHNA Ha CheAUHeH s 1 ap.

TMpu HOTOXPOMHHS NPOLEC BELIECTBOTO, NOMNMbIIANKY ONTHUHO JLYEHUE, IPEMHHABA
OT U3XOAHOTO CHCTOsIHHE A B Taka HapeueHoTo (OTOMHIOYLMPAHO CHCTOSHHE B, KoeTo ce
XapakTepH3Hpa ¢ APYT CHEKTbP Ha MOTIbUIAHE HA CBETMHMHATA U C ONPEee/eHOo BpeMe Ha
xusor. OGpaTumusT npexod B — A ce M3BBplLIBA CAMOINPOM3IBOJHO 3a cMeTKa Ha
BLTPElIHATA eHeprus i MOXKe 3HAUHTEHO 1a C& YCKOPH IIPH HarpABaHe Ha BEUlECTBOTO
UM TOf, AeliCTBUETO Ha CBET/IMHA, TOrbJHATA B ¢heTOsAHKE B.

Ha ocHopaTa Ha (hOTOXpOMHUA eekT ca paspaboreny hoToxpomun matepuam (PXM),
KOHTO e H3MOJ3BAT B CHCTEMUTE 334 CKOPOCTHO o0paboTraHe HA ONTHYHY U €NeKTPUYHH
CHIHAJIH B Ka4eCTBOTO HA elEMEHTH Ha onepaThBHa mameT Ha EMM, B cucremure 3a
MAKpoQUIMHpPaHe ¥ MHKPO3anuc, B xojorpapusaTa, B useTHata Gororpadus u neuar, B
ONTOE/IEKTPOHUKATA, B JO3HMeTpHsTa U Ap. Hafi-unpoko pasnpocTpaHeHHe ca Moy YT
nosmMmepauTe XM Ha OcHOBaTa Ha OPraHHYHH CheQUHEHMs, (OTOXPOMHH CHIMKATHH
cThKNa, chabpxamn Mukpokpucrani Ha AgBr, AgCl u ap., anxajoxaJloreHHH KpUCTAIH
(KCl, KBr, NaF), co/iu 4 OKHCH Ha aJIkaJ03eMHI MeTall ¢ npumecH (Hanpumep CaF, [La,
Ce) turaraty (SrTiO, /Fe + Mo win Ni + Mo) u np. B ankaiHuTe XanoreHuH ChllecTByBa
MHorooGpasue OT NPOLECH, KOUTO NPOTHYAT TIPH OCBETABAHE M BOAAT HO (OTOXpOMHH
peBpBIAHKA OT pazutdeH Tuil. Brpxy horoxpomern KBr e chaanero, ot pupmara Carson
Labs, nbpBOTO 3aIIOMESAIIO YCTPOHCTBO ¢ 0GEMHH XOJIOrpaMH. 3a HenuTe Ha ONTHUHMA
3aMHC CA W3CNEIBAHH CAMO YacT OT Bb3MOXHUTE NPOLECH U KPHCTANH. '

B kartenpa “®usuxa” Ha PY, nox prkoozctsoTo Ha npo¢. C. [leTpos, B Mponb/kenne
Ha MHOTI'O FOJHHY CA W3CJIeJBAHH CBOHCTBATA HA IBETHUTE LIEHTPOBE B AJIKAJIHY XaJIOTEHUIH
M BB3MOXHOCTUTE MM 324 U3MON3BaHe karo (hOTOXPOMHH MaTepHAJIH 3a ChXPaHABAHE Ha

HHbopMaLus. B aIHTHRHO OLBETEHA M PEHTIEHN3UPAHH, THCTH H oTHPanH ¢ Li, NauCa

kpuctani oT KCl ca usciensadn noapobHO, B IMHPOKH CNEKTPAIHH H TeMnepaTypHU
TPAaHMUM U IPH PasIHYHN MHTEH3UTETH Ha H3MONI3BAHATA 3aMECBALIA M YETALLA CBETIHHA,
doroxpomuute npexoqu F = F,,F - Z,F~> Z, F>Z, F > X, F>FuF, »F,.
TToxasaHo e, 4e Ypes H3CTIeABAHMTE MPEBPBLIAHHS MOKE [la CE PEASIU3UPA KAKTQ 103U THBEH,
TaKa W HEraTHBEH 3anuc. B NeflCTBHTENHOCT IbPBHSAT LMKl 3AIKC-9eTeHe-U3TPUBAHE HA
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Gasata Ha F — M npexona e ocbiuectsen ot npot. [Tetpos npes 50-Ta roquHa. OCHOBHUAT
HEJOCTATBK HA 3a[HCBAHETO Ha HH(POPMALIHS B TE3H MaTepyai e HeoBXOQUMOCTTA B MHOIG
Ciiyqal Aa ce NoANbpka HHCKA pafoTHa TemIepaTypa Ha KPHCTANA, 4 CBLUO U HHUCKATA
Iudpakuuonsa ehekTHBHOCT MpH Xonorpadcko 3alHCBaHe.

MHoroBpoiny ca npaxTHYECKUTE NPUITOKEHN Ha (OTOXPOMHUA eleKT, KATO 3HAUHTE/IHA
HACT OT TAX €& 3alHTEHH C IATEHTH H ABTOPCKH CBHAETEJNCTBA.

1. TIspBoTO mpakTHYecko NpHIoXkeHUe Ha (GOTOXpOMHHUA ehekT € 1O BpEMETO Ha
Anexcannbp MakenoHckn. MHoroxusaHata My apmus feuenena nobefa cied nobena.
Youeutensa GHiia CHHXPOHHOCTTA B AelicTBHATA HA oTaennute orpsaau. Hal-6bpsuar
“HOCHTeJ Ha HH(OPMALUA™ B OHE3H HAJIeHU BpeMeHa € GHI MapaTOHEL'bT, CUTHAIH upes
OTHROBE & GHIIO BH3MOXHO fla C& PEjaBaT caMo NPe3 HOMITA H TO C PUCK 33 Pa3CeKpeTsBaLe,
A 0T ype[uTe 3a U3MEPBaHe Ha BpeMeTo ca OHIIM M3BECTHH CaMO CIILHUEBHTE YaCOBHHIH,
HO H3MOJ3BAHETO UM IO BpeMe Ha noxoid Buyio TBbpAe TpyaHo. U Bce mak HMeHHO
CrbHueTo, cirbHYeBaTa CBET/IMHA IOMAraja Ha BOWHULKATE Ja pasbepaTt BpeMeTO 3a HAYANO
Ha ataka. IIponuTuTe ¢ OUBETARALIO BELIECTBO, JOBUTO OT KOPEHNTE HA PACTEHHETO Gporn,
NpEeBPB3IKH, KOMTO T€ HOCENIM Ha pPbLETE CH, UM IOMaraiu 3a ToBa. Ilon geficTeHe Ha
YNTPABHOJIETOBOTO IbUeHHE ChOBPKAIUUAT Ce B Opolua Mmypnyp npuaoGHBal SpbK YepBEHO-
KBJIT UBAT. JIereHNaTa paskaspa olle, ue HaPbCKAHATE C Ta3H 60 TYHHKH Ha BORHULIHTE
3a0JIynunn nepcuiickaTa apMus, KoATo GHia naney no-muoro6poiina. [lepcuiiuure
HPEANONIOKHIY, 1€ NPOTUBHUKBT € PaHeH B NPEAHINHH CPaXeHHUs, Helpelna3lnHBo
TIpeAnpUeNid HacTbIUleHUe H 61l pasbuTu.

2. OmuTHTe A Ce U3MoN3Ba HOTOXPOMHHAT eeKT 32 BOSHHH LENH NpoXbIKABAT H A0
Anec. Paspa6oTsat ce (JOTOXPOMHH MaTepHanu 3a MaCKHPOBKA C LBETA HA OKOJIHHS
JMaHOWadT, a CHUIO 34 3alUHTA OT 3anajBaHe H H3rapsiHe B YCJIOBHATA Ha SApPEH B3DUB.
IMopanu ToBa ofave, Ye U3MeHEHHETO Ha UBeTa ce H3BLpLIBA TBBPAe GaBHO (Hampumep
YeCTO W3MON3BAHUAT (HOTOXPOMEH HAMJIOH NMpOMEHA IBeTa CH, B 3aBHCHMOCT OT
HHTEH3HBHOCTTA HA OCBETARAHE, TEMIEPATYPATA H BJAXHOCTTA, OT OPAHIKEB IIPe3 CHB [0
CHH 32 0koJio 11 min H ce monyoGe3npeTsBa Ha THMHO 3a 14 min) ¥ HEBUHATH Ce N10JTyYana
HYXHHUAT LBAT, DK BOCHHATA KaMy(uiaXHa TeXHMKa YOTOXPOMHHUTE MATEpHANH Ce
M3N0MI3BAT CaMO 3a MACKHPAHE Ha OBEKTH, KOHTO ca HENOABMKHU HITH CE IPEMECTBAT 10
ennoobpasen nanmmapr.

3. INo-masniko u3HCKBaWa, HO O-EKCTPABATAHTHA, € MOIATA (poroxpoMuuTE MaTEpHATH
Aa Ce€ U3MOJ3BAT NPU HAKOM TBKAHM, KOSMETHYHM CPENCTBA (KpeMOBe, JIAKOBE 3a KOca U
HOKTH)Y CTPOHTEIHH MaTepHaJIH, CIOCOBHM a OCHTYPSAT TONJMHEH OajlaHC HA 30aHuATa |
HpenMeTHTe 3a foMatisa ynorpeba. Mspecten e narent 3a “sanajsama” ce kykia (USA -
2921 407).

4. VHukanHata cnocofuoct Ha ®XM 1a IPOMEHAT ABTOMATHYHO CBETONPOIYCKAHETO
cn (3a Bpeme mo 107 s) B 3aBUCHMOCT OT MHTeH3HTETA HA AKTHBHPALIOTO JBUEHHE CE
H3M0M3BA M3KITIOYHTENHO [IHPOKO: ' |

~ TpH GHTOBHTE CI'BHIE3ALIHTHY OUHIA C (hOTOXpOMHH CTHKNa H B ycTpoiicTBaTa
33 3alllUTa HA 3pEHHETO H Ha eJIEKTPOHHO-ONTHYECKHTE YPEAH OT HHTEH3UBHM JIbYEHUS
(CipHue, nasep, aapen B3pHB). OT AJTyMHHHEBO BopocuaukaTHO CTHKIIO ca paspaBoTeHu
capHnesanTHE ekpanu (CCCP, a.c. 1 063 793); '

~ B OHHAMHYHHTE CBETJIOQUNTPH Ha TeJeBH3HOHHHTE YCTPOHCTBA IPH CHEMAHE Ha
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CLIeHH, B KOMTO uMa foOpe OCBeTeHH M HaMHpallw ce B caHka npeametd (USA -
3270 638);

— 3aperyjiupa’e Ha CBETIHHHIA NOTOK Ha QOTORNIEMEHTA B CHCTEMATA 34 BKJIIOUBAHE
Ha BevepHoTo ocretneHne (UK - 1 254 964);

- B oriefaia 3a o0paTHO BMXKOaHe IIpH aBToMoOUIHTE 3a ofniekyasane pafoTata
Ha BOJa4a B YCJIOBHS Ha pA3KO HamansBaHe Ha ocseTeHoctTa (USA - 3 280 701);

— B HEMeXaHWYHHs 3aTBOp Ha PoTokAMEPaTa, KOWTO € OTBOPEH CAMO B MOMEHTA Ha
IPEOLBETIBAHE HA [BE CTHK/A C pasiuuHK cBoiicTea (USA - 3 584 934);

— B YCTPOHCTBOTO 3a BPEMEHHO 3abpXaHe, ChCTOSALLO Ce OT JlaMna H (JOTopesucTop,
pasmelieHHd ¢ (POTOXPOMHA JIella ChC 3afaieHo BpeMe Ha obesupersapane (USA - 3 654 474);

— B ONTHYECKHTE CBETOBOJM 3a YCTPOHCTBA Ha MHTErpajlHATA ONTHKA HA W3UUC-
JIMTEJIHH MALIMHHA | Op.

5. PeructpupaneTo u QUKCHPaHETO HA ONTHYHA HH(POpMalHs ¢ moMomTa Ha XM ca
nonofHu Ha Te3u Npu o6HKHOBeHHUS hoTorpadicku npolec, HO HIMAT TEXHUTE HEJOCTATBLH.
Paspenurennara ciocobHocT Ha TRHKHTE cjloese oT @XM oTeThiIBa caMo Ha Xonorpadokus
3anuc Ha HHGopMamus, TpallHOCTTa Ha 3alHCAa € OT YaCTH OT CeKYHIATA O HAKOJIKO I'OIHHH,
a aKo ce H3MOoI3Ba HeoOpaTHMO pearnpallo XMMHIecko CheUHeHUe, H3o0paxeHneTo Moxke
Oa ce Qukcupa sapuHarn (USA - 3 810 762). 3a nonyuaBaie Ha MHorousetHn obpasu ce
usnon3sat cMecH oT GoToxpoMuH chenuHenus (USA - 3 704 127, 3 825 427).

Ha ocHoBaTa Ha TEH'BK CJ10H BOJ(PaMOB TPHOKHC € paspaGoTed MeTol 33 HOTOXpOMEH
3aIUC Ha ONTHYHA HHopmauus ¢ noprinesa vyscteuTenocT (CCCP - 970 989). Paspaboren
¢ 4 HOB MeTO[ 34 3alKC Ha U300paxKeHUs HA OpraHHYHM JymMHHOGbOPH, cnocobHH Ha
oroxumuuna peakuus (CCCP - 442 449).

6. GOTOXpPOMHM MaTepualy BBLE BHIOA HA KHMM¥HU W THHKOGCHNOHHU aKTHHOMETPH ce
H3M0M3BAT 32 H3MEPBAHE HA MHTEH3UTETA H Pa3lpeleieHHeTO Ha YITPaBHOIETOBC JILHYEHHE
(USA -1 845 835,3 121 012), npu HacTpoiiBaHe Ha onTHYHH ypeay, QokycupaHe Ha IbUeHHE
u 1p. Kato paboTHa cpenia 3a 1asepH e npeulokeHo GOTOXPOMHO ChEIMHEHUE C HHTEH3UBHA
Gnyopecuenuus (DDR - 133 500). §

7. CotictBoTo Ha ®XM Oa H3MEHAT XapaKTePUCTHKUTE CU MIPH B3aNMOAEHCTBYE C APYIH
BEIIIECTBA C& U3M10/13Ba 32 (U3INKO-XUMHMUEH aHa/Ii3 Ha BetllecTBa. HampuMep 3a HHOHKALHA
Ha pH ce usmonssa QakTbT, Ye CKOPOCTTA HA TEPMUUHO 0be3lBETABAHE HA BOLOPASTBOPHMU
uuTpobensun-npoussomri 3asuck ot pH Ha cpepata (USA - 3 649 549). Cnioco6HocTTa Ha
HAKOM OPTAHUYHM COJK HA METAJIMTe [a e OLBETABAT HA CBETJIO B IPHCHCTBHETO HA Blara
H Ja ce 06e3lBeTABAT HA THMHO CE M3M0/13Ba B KpHMHHAJIMCTHKATA, B CEJICKOTO CTOMAHCTBO,
TIpH GU3HONOTHYHM HACTSIBaHHSA, PH H3MEPBaHe Ha BOIOHENPOHMIAEMOCT HA MaTEPHAIH,
33 OllpelessHe Ha Cliedy OT BOAA B PasU4HK Cpequ o p. ‘ o o

8. Teunnte @XM Ce H3MON3BAT 32 H3C/IEABAHE HA XUAPONMHAMHKATA HA TOTOLH, HA
NIpOHecH Ha MacolpeHacsHe H Ap. ,

9. Ilpes nocnennuTe rOAHHE € CHHTE3WpaHa rojiama rpyna ®XM, cnocobHu Aa
npeobpa3ysaT c'bHYeBaTa eHeprus B Tomuaa (USA - 4 004 572).

C Te3u npiMepH eaBa JIU ce H39ePIBAT BCHYKH BE3MOXKHH NPUIIOKEHUS Ha POTOXpOMHISA
eexTt. Te oBave HIrOCTpUpaT MO GIECTHIN HAYMH KK eIMH (QU3nudeH eekT Moxe da Oble
U3[TONI3BaH 32 pellaBaHe Ha peasHn mpobieMu.

Chemsm na pusukama - 3/98 ,




MUT U PEAJTHOCT OKOJIO
CBb3IABAHETO HA CbBETCKATA
ATOMHA bOMBA

Huwaun Axabaésu
Yacer 11

( npodsaxcenue om ku.2'98 )

Ho na ce sbpHem B ChieTckua Cbios, kbaeTo KypuaToB ce OMWTBaA Aa OpraHM3Hpa
aToMHHKTe MacieaBanus. Owe npes jaroro Ha 1943 r. s HKB/ e cbanages otaen “C” 3a
OpraHM3UpaHe K KOOpAMHUPAHE HA ATOMHUS HITHOHAXK MOJ PLKOBOJCTBOTO Ha reHepal
IMases CynomnjaToB (QOoToraBa HAYaJIHHK HA AWBepCHOHHATa ciayxba ¢ yyacTHe B
Juxsugupaneto Ha Jles Tpouxwm). Toit 3ano3HaBa BUCIIHTE PYCKH PBHKOBOJIMTENH Ha
npoekTa - ocHoBHO KypuaTos, Xaputon 1 KUKOHH, ¢ JocTaBEeHHUTE OT 3aMaf MaTEPUAIIH,
pasbupa ce, 6€3 ga ocousa uaTouHuuMTe. M korato npes nponetta Ha 1945 r. B3HMKBAT
TPYIOHOCTH C MyCKAaHETO Ha peakTopa, B OTAeJla Bb3HMKBA HIesTa Aa npaTsT npu Hue
Bop - sapwpran ce Beue ot CAIIl & KonenxareH, nposseH Naup@UcT ¥ NPUBLPKEHUK Ha
nJesTa 3a NpeMaxBaHe Ha CEKPETHOCTTA U 32 MEXIYHAPOAEH KOHTPOJ - HAAEXKAEH YOBEK,
KOMTO Ja M3KOIUKM OT HEero UHTepecyBalllUTe T'M cBeAeHus. Ha cbeenjanue npu Bepus
XapuToH npejnara 3a opaTeHUK 3ennosud, Ho JlaspenTtuii [Tasnosuy My HMa goBepue
W 3a JlaHHd 3aMyHaBa KAaHIWAATHT Ha QusndeckuTe Haykd ko ITetposuu Tepneuxu -
3aMECTHHK “ro HayyHaTa uacT” Ha CymonnaToB (OILe OT CAMOTO Chb3JABaHE HAa OTHEN
“C”), npuapyXeH oT MoNKoBHUK Bacunescku (kaTo Goguraph) W JIMMHHS TIPEBOAAY Ha
MuxosH - uHk. Aprotronss. [Tpu ase cpeniy ¢ Bop (va 14 u 16 HoeMBpH) Te My TIOCTaBAT
22 swnpoca, nogrotrseHy oT KypuaTos, XapuTtoH, Kukonn v ApuuMosud. OT HeroBuTe
OTKPOBEHM OTroBOpM O0aye Te He MOTAT Ja U3BJEKAT HHUKAKBA [10JIe3Ha HH(pOpMaLud,
3alOTO FoJIeMUAT TEOPETHK Ha KBAHTOBaTa (DH3MKA He € 3aIT03HAT HUTO ¢ JieTalliuTe Ha
KOHCTPYKTODCKO-HHXXEHEPHUTE pa3paboTKU, HHTO C KOHKPETHUTE YKCHEHH JaHHH ...

* %k

MHoro ckopo cTaBa sICHO, Y€ Ch3[JaBAHETO Ha aToMHaTa GoM0a e He camMoO HaydeH
npobnem, a Ha NpeleH IJIaH M3JIM3AT W 3aJaud OT MHAYCTPUAJIEH XapaKTep, KOUTO
H3HCKBAT OFPOMHH pecypcH - QUHAHCOBM, IPOMUIIIEHH, KAJPOBH, OPraHU3aLIHOHHH 1
np. TaxHoTo peillaBaHe U3MCKBA IbPXABHHUECKH PELIEHUS Ha HAM-BHCOKO pABHMILE.
Ilpes naroro Ha 1945 r. e o6pa3ysaH T.Hap. Crieupanes Komuter. OTHa4allo Ha BbpXa
Ha rmuMpamupata e noctaseH Mosotos. B Hero smuzar Kamvua, KypanbB, XapuToH,
KukouH, Anuxanos. 3a nauanHuk Ha “Hayunus cbeer” (mo-kbcHo - [IbpBo 'naBHo

Ynpapjenne xbM CoBHapkoMa) € Ha3HauYeH MHKEHEP-apTHIAEPHUCTHT TeHepas-

nonkoBHKK bopuc JIBosnu Bannukos, 1o ToraBa HapkoM no boenpunacute Ha CCCP; 32
Heros 3aMeCTHUK - reHepai-nedTeHanT Appam IlaBnosuu 3asenarun. TpaGsa BegHara
Ja roguepTaeM, ue J0 IoJiaMa CTENeH NO-HATATBILHUAT YCeX Ha TOBA HauMHAHUE CE
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JbJIKH Ha OPraHW3aTOPCKUTE cr1ocOGHOCTH, IMPOTA Ha pa3Maxa M IbJIHOMOIIMATA, C
KOUTO pasnoniaraT Te3u (U APYruTe) BOCHHO-aJIMHHHCTPATHBHH PBKOBOAMTENH Ha
aTOMHUTE paspaboTky B cTpaHaTa. Ho MosioTos He € [OCTAaTBYHO eHEpruyeH, a HAMA
IO, PbKa U HEOOXOAMMHUS HOBEILUKM pecype, Taka HeoOX0AUM Nopa iy TaBUHOOOPa3HOTO
paspacTBaHe Ha npoekTa. Bepus - pelmTelieH, eHEpru4YeH 1 Je0BM, KOITO pasrosara

ChbC 013)16211‘21 Ha HeusyeprnaemMHuTe 3anacyd OT PYCKM 3aTBOPHUIIM W TJIEHHULH, CKOPO

uaMecTsa MoJIOTOB OT 110¢Ta, ChepeoTOYaBaHKy LsIaTa BIACT B pulieTe ci. Hag Hero
e camo CranuH. [7]

TIpenu Bcuuko - npes anput 1946 r. e yupeneH cylepcekpeTHHMAT HaydeH LEHThD
Ap3amac-16, OCHOBHUSAT MYHKT, KBAETO Ca CHCPEJOTOUCHN HAyUHHTE U3CJIEIBAHMI, C
HayueH prroBoputen H0. B. Xaputon. Pazmonoxen Ha okoyro 1500 km toro-u3To4Ho OT
Mocksa, (8 Mopaosusi) B CapoBckaTa IMyCTHHS, KbLETO JOTOTABA HMa caMO €IHO CeJlo
¢'bC CTOTHHA KBILM, U30CTABEH MaHACTUP W LIbPKBH, IPEBbLPHATH B CIJIaJ0OBE 3a BOSHHH
poenpunacy. KakTo BCUUKY BENUKH CTPOEIKH HA COLMAIM3MA, M TOH & [elo Ha 3aTBOP-
HuuM. ETo xak ommcea “obexTa”, kakTo ro Hapuua A. JI. Caxapos, koraTo rnpes 1949 . ¢
xoManauposaH tam: “Toil npegcTapisBalile JOCTa CTpPaHeH NPOJYKT Ha emoxara.
CensguuTe 0T GIHM3KUTE Cejla BUXKIaxa HEMPOXOAHMA Orpaja OT HAKoNKo peaa 6o/vba
Ten, obrpaxaaia orpoMHa tepuropus (CaxapoB He criOMeHaBa HHILO 33 KyAume ¢
Kapmeunu 2nesda - X.c. Moit). Bsxa HaMepuiu OpUIMHaAHO OOSICHEHHE 3a HEOBOTO
CbILECTBYBaHE - Ka3Baxa, ye TaM ca YyCTpounu “mnpoGeH xomyHusbM” [8]. BebluHocT,
0BeKTHT NpencTaBigpalie HAKAKBA cMMOMO03a MEXAY CBPBXCHBPEMEHEH HAyUHO-
W3CJIelOBATECKH HHCTUTYT, OTUTHH 3aBOJM, H3MTHTATENEH TIOJIUTOH - M TOJiAM Jlarep.
Toit Gerie MOCTPOEH OT 3aTBOPHHLM, OCHAEHH HA Pa3jIMUeH CPOK - BEPOATHO MAJIKO
OT/MUaBall ce oT orucaHus oT Coskenniiny B “Eaun gen Ha Wsan Jenncosuu”. Camute
Te MBeexa B 6apaky U XoJexa Ha paboTa Mo KOHBOI, ChIPOBOXKAAHM ¢ 00yUeHU KydeTa”.

HaltoxuTenso e 6bp30To NOCTPOsBaHE Ha HOBY NPOMUILIIEHH LEHTPOBE - LIEIU HOBU
HaceJieHU MecTa - 3a npepaboTka i oboraTaane Ha ypaa. [To Tosa Bpeme ce 3Hae, ue
no-e(UKACHUAT BAPUAHT 3@ B3PHUBHO BEILECTBO Ha aTOMHaTa HoMba e TUIYyTOHMAT,
No6HBAH B IPOMUILUTEHY KOIMYECTBA B SAPEHH PEaKTOPH. M3roTBAHETO HA TOMOIITHHTE
CHOPBKEHHS, HEOOXONUMH 32 AAPEHHTEe M3CJIEABAHUA, KAKTO U 3a KOHCprHpaHC ‘
criiobsBane 1 M3NpobBade Ha camMaTa GomGa ca ChLIO TOJKOBA BAXHM 3a KPaHHHA yenex

Ha gesioro. CTPOUTENICTBOTO Ha BCHHMKHM Te3d 0GexTH 3armouBa ome npes 1946 r.

OCHOBHHUTE “CTPOMTENH” Ca PYCKUTE BOEHHOMJIEHHULM (Hampumep 25-Te XUJIAIH
IUIEHHMLIM OT apMMsATa Ha TeH. BiacoB), KOMTO CleA THAXHOTO “ocBoboxnasaHe” oT
HEMCKHTE JIarepH ca JETIOPTHPAHH HAMPABO HA CTPOUTEIIHHTE 06€eXTH, KbIETO BeYe

a60"r;rr BaTBopHIfIHMTC OT pyckuTe KoHliarepu. HeMckuTe MIEHHHUIM OTHAYaslo
pa60T;1T B YPaHOBHTE MUHH IpH IThpBOHAYAIHATa 06paboTKa Ha py/aTa, HAMUPALLLA Ce
OCHOBHO Aba60K0 B 1oeH Cubup - B paiionute Ha Haso#t, YumxeT u Bumxek. CKopo
ofade 3HAYMTENIHO MO-BHCOKATA TeXHUUecka KyaTypa H paGOTHa AMCUMIINHA Ha
repMaHUyTe (BIPOYeM M. PyCKMTE BOCHHOIUISHHHULK, KOHTO B FepM'lHHﬂ ca paboTuiu
BbB BOCHHM 334BOJH, 02 “rIpuxpaHajiy’ 10 Helo 0T Hemcxmx ordnung) ri OTIpaIa Ha
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paboTa B HOBOCBh3JaBaHUTE 06EKTH, KbAETO € HeoBXoMUMa MO-BUCOKA KBaJMpUKALM,
Taka npes nepuoaa 1945 - 1955 r. ¢ nomownyTa Ha 611M30 5 MIIHOHA HEMCKH BOGHHOIIJIEH-
HHLIM Y OLlI€ TOJKOBA CHBETCKH MPAXIAHH - JATSPHULM Ca U3rPAJICHH U APYIUTE KPYIHU
CBPBXCEKPETHH 00eKTU Ha siApeHaTa npoMulieHocT Ha CeBeTckust Chios. 3an Ypan ca
Bepxuu Hesunck, Ceepanosck-44 u Ceepanosek-54 ¢be 3aBoAuTe CH 3a oboraTasaHe Ha
YpaH U BOeHHUTe siApeHU peakTopu Yenabuuck-70 u 3natoycr-36. [Inaboko B
toroustoued Kasaxctan ca KpacHospek-26, KpacHoapck-45 u ToMck-7 ¢ MOILHHTE cu
PE€aKTOPH 32 NPOU3BOACTBO Ha MIYTOHUH. Beeku eAMH OT Te3K LeHTPOBE IPECTABIABA
AbJI60KO BKOMaHM B 3eMATa “NaGopaTopuu”, KbAETO PabOTAT MO HAKOIKO AECETKM
XUJAAN Aywd. JBKHHATAE Ha MoJ3eMHUTe NaGMPUHTH HaAXBbpNs KbIKMHATA Ha
MockoBekoTo MeTpo. OBHMHCK, Ha HAKOJKOCTOTHH KMAOMETpPA HA IOro-3amaj oT
Mocksa, me ce NMpeBbpHE B LEHTHPA HA PEAKTOPOCTPOEHETO H PAJHOXMMUYHUTE
U3CIeiBaHus, KbJETO B HA4asIoTo Ha 50-Te roquuu 1iie 6b/1¢ ITycHaTa B JielicTBUE TbpBaTa
sApeHa enekTpouentpana Ha CoeeTckus Chios,

* k%

CbobuuenueTo Ha Oyke, 4e 32 “NoANajiBaHe” Ha MIYTOHUS & HEOBXOLUMO [penus-
BUKBAHETO Ha “B3DUB HABBTPE” - “UMILIO3MS”, € 3aIUEMETABAIA HOBOCT 38 CHBETCKUTE
YUCHHM, 3a€TH C H3roTBHETO Ha OombaTa. [loTorasa Te ca 3aeTH ¢ paspaboTBaHe Ha
MeTOzla Ha “U3CTpesBaHe” elMH CpPeIly APY Ha ABAaTa K'bCa MOJKPUTMYHA Maca OT
oboraTeH ypaH. B cBoeTo “3akinouenue o MaTepHaIuTe KbM CBIPOBOMNAALL AOKYMEHT
N 1/3/3920 ot 5.03.1945 r. (ro “cHabautenute”) KypuaTos nuuwe:

“MaTepuabT NPEACTABIABA HAKIIOUUTENIEH UHTEPEC: B HEro, HApE] ¢ paspaboTe-
HUTE OT HAC METOIIH U CXEMH, €2 TIOCOYEHH W BBE3IMOXKHOCTH, KOHTO JIOCEra y Hac He ca
6unu pasraesxanu. KbM Tsx ce oTHacs NpuiaraHeTo Ha METOJA Ha “B3pHB HaBBTPE” 32
npuBexiate Ha 6ombaTa B nefcTBIE”. MeTOOBT Ha “UMILITO3MS”, KAKTO KOHCTPYKLHATA
32 HEHHOTO peanusupaHe, e pazpaboten B Jloc Ajlamoc ot IT. KucTakoBekH, TOTOMBK Ha
pyckw emurpanti. Cxopo nposefeHHTe oT XapUTOH H 3ejIOBHY aHANMIU H
TpeCcMATAHNUA NOTBBPXKAABAT IPABHIIHOCTTA U MEPCIIEKTHBHOCTTA Ha TO3M MOAXOL.

Mucis, 9e ¢ MOMEHTBT (B HAlLMA paskas) sICHO Aa ce [I0COYH, Ye OCHOBHATA M
NPHHUHIHA HHPOPMALLKs, HeoGX0MMa 3a Ch3JABAHETO HA ATOMHATa 60M6a, ChBETCKHTE
YYEHH MOJIy4aBaT Upe3 CBOWTE AreHTH U TEXHUT® H06POBOJIHM MM 3aBepOyBaHU
CBTPYAHMLM, HPOHMKHAJIH B aMEPUKAHCKHUTE U3CJiefoBaTeNck UenTpose. Hemo noseue:
KOraTo pycHaluTe 3aM0YBaT Ja pasrpbLUaT CBOMTE paspaboTKH, Te 3HASIT, Ue TaKOBa
“uspenue” Moxe a Gble ChagaseHo. 3all0To 10 AOCTABEHATA MH(bOpMaUHA TOCTHIT
MMaT CbBCEM TECEH KPBI OT PLKOBOJHUA ChCTaB yueHH - KypuaTtos, Xaputon, Kukouu
¥ HAKOH ApYTH (Ha no-kboHuTe eTamu). Y Te, Hacousaitiku H3CJISIBAHMATA B [TPaBUJIHATA
Tocoka, 6e3 W3NUIIHK ThpCeHNs, U36ATBalkY Heehek THBHN HalpaBJieHMsS M 33JbHEHH
I'PTHILA, CIECTABAT MHOIO CPEJCTBA M II0-BaXHOTO - BpEMe, M YCNSBAT Ja M3BENAT

JIENIOTO N0 yCHEeleH xpaii [9].
Bcee mak B HavanHus neprox o6cTaHOBKaTa B Jloc- -Ap3aMac e 3HAYHUTEIHO Mo-
PoMaHTHuHa, oTkonkoTo B Jloc-Anamoc. FOpu CepreeBuu 3aMATHH, YHaCTHHK B TesM
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“

y3c/elBaHUs, CH CITOMHS: “... €JIEKTPOHMKA, HA PaJUONAMIIM, CAMU CH I'M NpPaBUM;
aMILUTUTYHUTE XapakTepUCTHKH CHemMame, M3MepBakKkyi ¢ JIMHUIKA pa3sMepuTe MexIy
ITMKOBETE BbPXY JIMCTA, HAUEPTAHH OT MEPOTO Ha caMorieell ..., KpUTUYHATAa Maca Oelie
W3MepeHa, KaTo OCTENEHHO Osixa MPUOIKABaHU IBE TUTYTOHMEBH MPBYKY - SIHATA BUCSILIA
Ha pubapcka BbIULA, BEPXY APYra - Y ce U3MepBallle YBEJIM4aBAHETO Ha [TOTOKA Ha HeyTPOHM:
TIput ToBa TpsabBallle 1a ce JOCTHIHE MO BE3MOKHOCT AOCTATBHYHO OJIM3KO [0 KpUTHYHATA
Maca ... Ho He MHoro! B uamepsanerto yuactsaxa ®nsopos, KypuaToB 1 3es1goBHd, KOHTO ©
NIOrapUTMHUYHA JIMHUMKA B PbKa MOMEHTAJIHO M3YHCIIABALLIE U eKCTPAIIONHPaLlie KPUBUTE...”,
Jla, cTaBa fyma 3a JIOTapUTMHYHA JIMHUMKA, 3a[110TO [ThPBOHAYAIHO APYra U3UUC/IUTETHA
TeXHUKA He chillecTBYBa. ChbBeTckHTe KOpH(en-MapKcHcTH Osixa oTpexiy xubepHeTHKaTa
KaTo “OypixoasHa JbKeHayka” W IbpPBOHAUAJHATA aBTOMATH3aLMg Ha M3YHCJIEHHATA Ce
M3BBPILBA Ha TpodleiiHUTE HEMCKH eJISKTPO-MEXaHHYHM CMeTauHH MaILMHH, HaJ KOHTO ca
“mmocafeHu” ronsm Gpoit “nepylkU-u3uMcauTenku”: EoBa no-KbCHO, 104, PhKOBOJCTBOTO
Ha axan. Hukosaid TUXOHOB, ChbBETCKHMTE YYEHH 1€ C& OPUEHTHPAT KBM MOCTPOSBAHETO HA
I'bPBUTE €/IEKTPOHHO-U3UMCIIMTEHI MAlLMHK oT TiMna “Crpesia-17, “Crpena-2”, 6€3 KOUTO
He 61 G110 Bb3MOMHO MOILHOTO PA3BHTHE Ha ATOMHATA BOGHHA TPOMMILIIEHOCT U I10CTPOsI-
BAHETO Ha BoJOpomHaTa Homba.

Butamu LlykepMaH, CrieLIMaJIMCT 110 PEHTIeHOBU CHUMKH Ha CBPBXOBP3H MPOLECH
raso-6apyTHU CBpbXHaJAraHuA (NMpefy BOMHATA M NO BpeMe Ha BoMHaTa paboTui che
3engoBud H JIaBpeHTHEB M0 CH3AaBaHETO Ha KyMYTATHBHMTE CHApAMM), € HOKAPaH B
Ap3zamac npes rponierTa Ha 1946 r. fa ppkoBOIU IPAKTUYECKOTO pealusupate Ha METOJa
Ha uMrosusiTa. Y Toii, 3aeHO ¢ KOJIEKTHBA “yMeJiue PyKH”, KaKTO ¢aM TOM M3IIOBsIBA,
yCrsBa Ja MOJydd HMIUIO3KWBEH B3puB ¢ Hajsrade 250 xunsaau atmocepy (ckopocT
2 km/s), IoCTaTbyeH 3a IOBEXKAAHE HA TUTYTOHMS 0 CBPLXKPUTHUHH cheTosHust {1 0].

* % %

TTo HauanoTo Ha 1943 r. uzcne gBaHuATa Ha QU3MYHHTE M XUMUYHH CBOMCTBA Ha ypaHa
ce NMPOBEXAAT CaMO B HAKOJIKO YHHBEPCHTETCKH J1abopaTopuH, a o Kpas Ha BOWHATA B
Cosetckug Cbio3 paspaboTBaHETO Ha YPAaHOBUTE DYAHHIM € CBelJeHO 10 [Ba MaJKM
pyanuka B Cpensa Asns (kakTo Bede crioMeHaxMe, MbpBaTa ChBETCKa aTOMHA bomba e
IOCTpOeHa Ha OCHOBATa Ha TpodeeH ypaH, npeHeceH or Iepmanusa). Easa cies 1945 r.
HEOTJIOKHHU HYXIM HajaraT cbanasanero Ha JIOH (Jlarepu Oco6oro Haaﬂaqermﬂ) KBM
cuctemarta ['VJIAT, kouro yaapHo paspaboTBaT ypaHOBHUTE MECTOHAXOXASHUA B
Kapenus, 3a6atixanuero v CpegHa Asuda, OTHa4aJIo ThPCEHETO Ha ypaH € ¢ IOMOLITA Ha
eNeKTPOCKONH, HO ckopo HoBUBET Ha ypaHoBa pyaa B Mcpk-Kyn, Yu-Kyayk, Eymr@ax,
Illesuenko, Kpusoii por, KpacHokamMeHCK 1 Ip. 3a1104Ba ia 3a0BOJIABA n%pBQ};gqganrg
Hyxau. Ho ToBa He M3KIIOUBA NOCTABKATA HA ypaH M OT 6paTcKuTe COLMANHCTHIECKH
ctpanu - Yexocnosakus, Bvarapug, Fepmanus [11].

Ob6oraTsBaHeTo Ha ypaHa - T.e. CellapaLysaTa Ha U30TONa U-235 upes rasosa ;m(bysml
Tpe3 MHKPOMOPECTH nperpajy e ppanoskeHo Ha Moak KoncranTysobimu Kuxoun. Tol, 1
TO C OCHOBAHUE, & IPUBJICYEH B yPaHOBUA MPOEKT OLile OT CaMOTO MY YUPEAABAHE, KATO
ujleH Ha phkoBoHua exur. PoneH mpes 1908 r. s JKutomup, BB3IMTAHNK Ha JleHHrpas-
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CKH ITOJINTEXHUUECKY UHCTUTYT, TOH paboTH [0 Ha4ajloTo Ha BoHHaTa BBB Pusmko-Tex-
HUYECKHS HHCTHTYT, KBAETO KaTo (DU3HK-eKCNepUMEHTATOP NPOBEKAA PEAMLIA BasHH W3-
CJIEIBAHMA B 00JIACTTA Ha JIEKTPHYHHUTE W MATHUTHH CBOMCTBA HA METAJIUTE H TIONYIpO-
BOJHULKTE, e(ekTa Ha XOM H np. [Ipe3 1933 r.,, ceBmectHO ¢ H. HockoB, oTKpuBaT HOBO
sBIIeHue - HoTOMarHuTHUA edhekT. 3a IPUHOCKHTE My B W3CJIeJBaHUATA 10 BPEME Ha BoHHa-
Ta owle npes 1941 r. e ynocroeH cbe 3BanneTo [epoil Ha COUMATUCTHYECKHS TPYA U CTapa
naypeat Ha CranuHcka Harpafa. OT HauaJoTO Ha aTOMHMTE pa3paboTkid B ChBeTCKus
Chtos B Cep/ioBek TOH ce 3aHHMABA C ra30BaTa CeMapalliis Ha ypaHoBUTe H3oTomu. Ciie
ITbPBHUTE M3MUTAHUS Ha aToMHaTa OomOa opraHusMpa ¥ pbKOBOAM HabJIogaTelIHATA
Mpexa 3a paAiHOMETPUYEH KOHTPOJ Ha aTMocepaTa H cleleHe Ha aMepHKaHCKUTe
Han3eMHM siApeHu B3prBoBe. [lo cpenaTta Ha 50-Te rogunn KHKOMH 1€ OCTaHe Haves1o Ha
ATOMHHTE pa3paboTKH, PhKOBOJEHKH 'BCE MO-PasrpPhIIAllaTa C& aTOMHA NPOMUILIEHOCT
Ha CoBeTckua Cbros. Tyk Tpabpa fa crioMeHeM U geitHocTTa Ha JleB ApUMMOBHY, CBILO
OT JIEHWHIPAACKATa LIKOJIA, KOHTO PbKOBOAM €NIEKTPOMATHUTHATA Cenapalus Ha
M3OTOIMHTE Ha ypaHa; clie]l BpeMe TOH ILe CTaHe eJUH OT BUIHMTE PBHKOBOIMTENH Ha
H3CJIEABAHUATA Ha YIpaBisieMus TepMosapeH cuHTes B ChBetciusa Chioa,

MsBnnuaneTo Ha nayToHus oT 06pabOTEHOTO FOPHBO B ATOMHUTE pPEaKTOpPH €
ChepeoTodeHo B “obekTuTe Ha HOBUTe TexHosoruu” - Yensabuuck-40, umero
CTPOUTEICTBO 3arM0YBAa B HayanoTo Ha 1947 r. ToBa BeBIUHOCT ca iBa 0beKTa: A, KbIeTo
Cca MOCTPOCHU NPOMHULIIEHUTE YpaH-rpaUTHN peaktopu, U B - 3a pamuoxuMuuHo
HM3BJIMYAHE HA MUIYTOHMA OT obpaboTeHoTo ropuso. Toit ce Jo6KBa Upes MHOrOKPATHO
npepaboTBaHe Ha Pa3TBOP, KOHTO ChABLPXa OT | 510 3 rpama TUIYTOHMH B JIUTBP TEUHOCT.
“PaboTuxme npakTHuecKy Ges 3allUMTa, BCBILIHOCT HUKOW HAMALLE SCHA NpeACTaBa 3a
onacHoctTa. Ha pbka, AeBoiiky, TOKY-IO 3aBBDILIMIM YHUBEPCUTETA U paszmpenesieHy
fIpH Hac, TMpeHacAxa Mexky J1aGopaTopuuTe 3MATHUTE WM MIATHHOBH TPHJINTPOBHU
CBAOBE ¢ Oe3lleHHATa TEYHOCT. Bh3ayxsT Gellle HACHTEH ¢ MOCTOSHHO UATLYBAHE Ha
BPEAHY OTPOBHM H3NAPEHHMA, KOMTO IMIIAXME” - CM CTIOMHS Npodecop AHHa I'etMaH,
ABTOP Ha METOJa 3a M3BJIMYAHE HA MJIyTOHHUS. Bce max mepBuTe HeoGXomMMHU oceM
KWJIOrpamMa fUIyTOHUH Te JOGUBAT 3a HAKOJIKO Mecela. ‘

Bce noseue u noseue HapacTBaT MalwabuTe i 06XBATHT Ha HeltHOCTTa Ha AOpeHHTe
u3cnenBaHUsL. A. AJIMXAHOB € 3a€T ¢ HArPAXKIAHETO HA YPAHOB KOTEN G TexKa BOJA K ©
Jo6uBaHeTo Ha [UIyTOHUIE OT Herosata excroaTamus. Olue npes 1947, Ha ®-1 gobusat
6 mg, KOuTO CKOpo HapacTsaT N0 17 g. M. CHHENHHKOB pwo‘aolm JIa6. N 1, 3aeTa ¢
M3MEPBAHETO HA ANPEHO-(QUIUYHATE NMAPaAMETPU HA HEOBXONUMUTE NECETKH TOHOBS
MeTanen ypaH. B. IT. Iixenenos u A. HemboHOB ca aHMAXHPAHH C IMYCKAHETO Ha
LHHKIO0TPOHA, ‘ '

Ho u3roTssHeTo HA aTOMAE4Ta BoM6a, oceeH HAYYHO-U3CIIeHOBATENCKH U MpOMHILI~

~JICHH 3a1atH, H3UCKBA N KOHKpeTHa peanusauus. Tasu 3anava ctou npex Hayuno-
KOHCTp‘yKTOpC}(Hﬂ OTAe], PBKOBOAEH OT Biagumup Aﬁexcqﬂjposnd‘Typ6‘n’}1‘ep,
TIpuBJieveH B Ap3amac-16 npes 1946 r.[12]. B 11-e oTaena paboTst Macjios, III)SH&KHH;
- Koctsm, I'peGerrmikos, Kowapsu nf’;{lp;., KOMTO Ce 3aHAMABAT C ABTOMATHKATA, NEKTpo-
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JeTOHATOPa, KOHTAKTHOTO B3PHUBHO YCTPOIICTBO, CHCTEMATA 32 HHHLIMMPAHE HA B3pUBa,
KOMITOHOBKaTa Ha “usfenuero”, 6anucTukata Ha GombBara, KOHTPOJIHATA anapaTypa,
pagvoAaTYHLK ¥ TP, B3puBaTeNaT ¢ M3roTBEH KATO MOJOHUEBO-OEPHIHEBUTE
KOMMOHEHTH, 0OBHTH B THHKH 3J1aTHM (hoJiMa, KOUTO C& Pa3kbCBAT UpPe3 BIIPbCKBaHE
BBPXY TSX HAa XUMHYECKO BELIECTRO, Thil 1€ CMECTA CTaBa M3TOUHMK Ha HEYTPOHH, KOUTO
ce HACOYBAT BbPXy ABaTa IUTYTOHUEBH KhCa C MOJKPHTHYHA Maca; e THOBPEMEHHO ¢ TOBA,
NaK ¢ BIPbCKBAHE HA XMMHYECKO BELIECTBO € MPEMaXHATO U30JalMOHHOTO NOKPUTHE
BbPXY ABETE IUIYTOHHEBH nojnycdepu. BeHUKH B3pUBOOMACHH eKCHMEPUMEHTH, KaTO
HAINPUMEP TOYHOTO ONPeJesisiHe Ha KPUTHUHATA MAaca Ha YPAHOBHTE WIH TUTYTOHHEBU
noftycthepu ce mposexzat Ha 10 km oT ocHOBHMs NaGopaTopeH KopIyc Ha Ap3amac,

Harara 3a usrorssiHe Ha GombaTa e onpegeniena oT CTajuH: “He NO-K'bCHO OT kKpasi Ha
1949 r.!” [13]. C HanpenBaHeTo Ha paboraTa B Ap3amac-16 u HaGIHXKABAHETO HA
“IIyCKOBHMA CpoOK” c€ MOAroTBA ¥ M3MUTATeNHUAT nosuroH. Ha 140 km cesepHO OT
CemuIiaflaTHHCK, Ha O6pera Ha peka MpTui € U3XOZHUSAT IYHKT Ha OCHOBHWA MTOMUIOH 32
W3NMUTaHUS Ha aTOMHM 6ombu B CoBerckus Crro3. Huec ToBa e rpag KypuaTos,
HeoTGesA3aH Ha HUTO eqHa reorpadeka kapta. Ha ome 80 km M3TOYHO OT TO3H ITyHKT, B
Lobpe 3akbTaHa TaJuHa € nocTpoeHa 30-MeTpoBa BHMCOKa MeTajlHa KyJla, Ha BbpXa Ha
KofTO 1e Obe B3puBeHa MbpBaTa GoMOa (OeTOHHATA OCHOBA Ha IILPBATA KOHCTPYKLIHS
ce HAKMOHABA W KyJaTa ce CPyTBa).

Apryet 1949 r. LenusaTt or6op e Ha mogurona B CemumnanaThHck. bombara ce
crnobsBa MoJ HENocpeJcTBEHOTO pbkoBoAcTBO Ha Kypuatos, XapHuTOH, 3aBeHATHH,
3epHoB. BBlpexH, ue PUCKBT 3a HeyclleX ce oleHsBa efBa Ha 5 %, pelueHo e mbpBaTa
TyTOH-ypaHoBa 6om6a (TTyToHMeEB 3apsl, 06KpbKeH ¢ HHEPLUMOHHA ypaHoBa 00BHBKA)
Jla 6’6/ B3pHUBEHa Ha BLpXa Ha MeTajHa KyJa. Haokouo ca pasnpbCHATH - OCBEH AaTYHLH
33 MHOMXECTBOTO PaJHOMETPHUHH U3MEPBAHMSA, CAMOJIETH, TAHKOBE, OPBAUA ...
KOHCEPBH, CaJlaMH, ILIOKOJIaJl, Tapra ¢ BojKa [14]; B KJIETKH - KAMHIIY, KOHE, OBLIE, KyUeTa,
3aHIIM, MUIIKH ...

29 asryct, 6 yaca cyrpuHTa. OCHOBHUTE YYAaCTHHMIIH B H3MMUTAHUETO Ca B IVIABHUA
HabJIIoATeNeH MYHKT, Ha 15 km oT MsicToTo Ha B3puBa. [laBaM JymaTa Ha oueBrzena U.
H. Tonosuwu:

“3a mocheHUTe 28 yaca OT CrIoOABAHETO HA “U3JENMeTO” NeHCTBMATA Ha BCHYKH
YMaCTHHLM Ca CTPOro pasmucany 10 MuHyTa. I'enepanst or KI'B OceTpos Habmoasa
OT rajiepusiTa BCHYKO, KOETO CTaBa B 3ajaTa. bepus M aHTYpaxbT My ¢€ BBPTAT OKOJIO
TIONBUXKHUS TMEAECTall, BLPXY KOWTO ce u3pbpiuBa JeficTeiero. Kypuato n XapuToH
HEOTJIbYHO CHHENAT 3a-BCeKH X0 Ha paboTaTta. Crel 3apbpillBale Ha BCHYKM ONlepaliiy,
KOTaTO OACHOCTTA OT B3PHB € CUIIHO HapacHaia, Bepus Hamycka momaakarta, OcTasat
YeTUpH Yaca A0 B3pUBA.

... Beue e 3al104HaI0 OTYHTAHETO HAa BPEMETO, KOTaTO B KOMAH/IHUS TyHKT Ce [0SBSBA
Bepus ¢ 06kpBxerueTo cd. KypuaTos u ®apopos HabmronasaT QoHa OT HEYTPOHH - IBa-
TpPW HeYTPOHa 3a MeTHaliceT CeKyH/u: BCHUKO € Hape[,.

WsBemHbK, B 001aTa THILIMHA, AeCeT MHHYTH NPeH “Ha4yalloTo” e pasHacd IachT
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Ha Bepus:

-~  HWrop HukonaeBuu, HO TYK HULIO He
crasal '

-~ Mouns Bu ce, Jlaspentuti [laBnosuy,
BCHYKO Lie Obae Hapen! - oTBpbiua Kypua-
TOB U [IPOLBJDKABA A4 CJIEIH [IOKA3aHUATA Ha
YPEAHTE; caMo BPaThT M JIMLIETO MY ca 3auep-
BEHH ..,

~ JleceT cexyHAH, AeBET, ... , MET ce-
KYH[IH, Y6THPH, TPH, IBe, eaHa. Hauamo!

KypuaToB ce oGpbiia pa3Ko ¢ JIMLE KbM
oTBOpeHaTa BpaTa. HebeTo e 3amounano aa
NpOcBeTBA Ha (JOHA Ha XBJIMOBETE B CTEIITA.
Toil ce xBbpNig HABBH OT NMPHKPUTHETO,
H3cKaua npen 3eMHHs BAJl M 3am04Ba fa xpenju: “Eto a! ero a! eTo al”

BspisHata ru6a (ur. 6) Beue ce ¢ ohopMiLTa 1 HacoUMIA Harope. K'eM xomaHaHuA

thur. 6. Cumka Ha ep6ama caeg uabyxBanemo
Ha nepBama ceBemcka amomHa 60mMBa

TIYHKT ce NpubIMKaBa yiapHaTa BbJIHA, KOETO SCHO ce BUXka OT TpeBaTa. KypuaTos ce

HacoyBa cpellly Hesd. 3af Hero ce BTypsa Oabopos, XBalla ro 3a pbkaTa ¥ o CBJIMYA
0BpaTHO B MYHKTA, TP'BIUKAUKH BPATATA 3] THX.

B xomanpHua myHkT u3GyXBa JIMKYBAHETO W Ha ocTaHajuTe. Bepusa nperpbia
KypuaTos u menne:

~ KakBo HemjacTue mwenie na 6ble, ako He 6axMe yenenu!
Kypuarop nobpe pasbupa Tosa ...

Mspenubx Bepus e pa3tpeBoxeH. A Takbs jiv € 6UT BIPUBBLT HA aMEPHKAHLMTE?

Hapexna sennara na 6b¢ cebpaaH 11o Tesedona ¢ M. I'. Memepsikos, koiTo Ha6jionapa .

B3pHBa OT ApYr myHKT. IIpe3 1947 r. Toit 3aeguo ¢ [. B. CkoGesLMH U MOMKOBHMKA OT
KI'b Anexcanapos ca MoKaHeHH OT aMepPUKAHL|TE Ja IPHCHCTBAT Ha TAXHO MOJBOIHO
M3IMTAHHE HA ATOMEH B3pHB B 6JIM30CT 10 ocTpoB bukuHu.

- Muxawn I'puropuesia! [Tpunuva Ha amepukatckua? Muoro? He rpewmm i Hue?
He nu s mbxe KypuaToB ? Beunko e kakto TpsaGpa? Jlo6pe! 3Hauu mosxe na ce JNoKnansa
Ha CTaJIuH, e M3NUTAHHETO ¢ MUHANO yorelHo? YyaecHo, IyeCHO ... :

Bepus naBa Hapexane Ha CMyTeHHMs FeHepaJl, IeXypeIl Ha TedehoHa, BeaHara na
6bae cBep3aH obe Cranun. B Mockpa cirymuankata Bgwra Hockpebuwes (JTa4HUAT
CeKpeTap Ha BOX/a): :

- Hocud Bucapuonosuu otHae fa crm.

- Humo, MHoro & BaxkHO, cBbpkeTe Me ¢ Hero!

Citell HAKONKO MHHYTH C€ YyBa CHHJIMB IVIac:

~ Kakpo nokauw ... : :

= Hocud, onuThT MiHa yenewHo. B3puBbT € KaTO aMEpPHKAHCKHA ...
- Beue 3Hag - orBpbIa CTanun U 3aTRaps TeledoHa. SR
Bepus nabyxpa u ce HAXBBDIIA ¢ FOMpPYIH BBpXY 0616 AHEN 1S reHepa:
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OrnicaHueTo Ha B3pHBa M MOCAENCTBUATA OT Hero ca Aobpe W3BECTHU - Te HE MoraT
Ja ObOAT MO-pa3jIMuHU OT ITbPBHS AMEPUKaHCKH B3puB B Amajoroppo. Bece nak, eto
OTMCAHMETO Ha 3aM.-MUHMCTBPA Ha 31paseonassaHeto Ha CCCP (o oHoBa Bpeme) A.
BypHassiH, ppkoBOLEI NO3MMETPHYHMS KOHTPOJ IO BpeME Ha IOJAroTOBKaTa K
H3NUTAHUETO Ha aToMHaTa GomMOa. ToH M HeropusaT €KMIl © JBa TaHKa, CHOPBKEHH C
Ls1aTa JO3UMETPHYHA amapaTypa, HOCTUraT cliej AeBeT MUHYTU B elMUEHTHpa Ha
B3puBa: “Y eTo HecpaBHUMO ¢ HMILO u30yxBaHe. B uanenensBalljaTa CBeT/IMHa HHE
BUISIXMe KaK yJapHaTa BbJiHa paslpbcBa M U3MHTa OT HeGeTo obaluTe HaJ MICTOTO
Ha B3pusa. TaHKkoBeTe HU OsiXxa MOAXBLPISHM KaTo repua. Hakonko MUHYTH HUe
HaGJrolaBaxMe (HOPMHMpAHETO Ha pafuoakTHBHUs objak. C OGMHOKBN MOXelle A2 ce
PasnenaT 3J10BeIMTe OTOJACHLM HA H3rPSBALIOTO CIIBHLIE OT CTOMeHaTa moysa (..) B
TPaHIIEHTE CTOAXA OITBPJICHHUTE, HO XUBY KaMIWIH C U3THYALM O4H; KJIIETKHTE ¢ MHIIKH
H3TJIEKAaXa HE3aCeTrHATH ... '

CreLasiHo o0OpYABAHUTE CAMOJIETH, KOUTO HAKOJIKO Yaca cjief] B3pUBa Il NpecekaT
pajHOaKTHBHUA 0ONaK Ule 3aXBaHAT MaJKM NMPAaIUMHKH, KOUTO Ile HapeKaT
“xapuToHuuUM”. ToBa ca rosHaTHTe cnel UepHoOUI “ropeliy YacTuLn”.

Crnelpa MKyBaHeTo M HarpaxaasaHeTo. KypaaTos, Xapuron, Andepos, abopos U
JIyXOB ca yIOCTOEHH ChC 31aTHa 3Be3za ¥ I'epoli Ha COLMAIMCTHYECKHS TPYA, © 1o eJiHA
xona “Tlo6ena”, ¢ MeGenupana gaua B npectixHoto ITogmockosue XKykoso, ¢
GeannaTHO MbTyBaHe mo ueyus Creercky Chio3 U IPABO JielaTa UM J1a IOCTHIBAT BEB
BY3 6e3 koHKYPC ... JIpyruTe y4acTHULM B [IPOEKTA ca HarpasieHu ¢ opaeHy JIenuH, ¢
TpynoBo uepBeHo 3HaMe, ¢bC CTAaTMHCKH NPEMHMH U CBC .CHOTBETCTBALIUTE MM
TIPUBUJIETHH ...

* k%

Ja BUIMM (HAKPATKO) KaKBa € ChA6aTa Ha APYrMTE repoM - “OT THXusd QpOHT.
TIpoBansT cTaBa B pyckaTa pasysHaBaTenHa mucus B KaHaza, KOsiTO O Torasa uma
CblllecTBEHH ycrnexu. TaM B 61aropoiHO CbPeBHOBaHUE ca PE3UACHTHT Ha HKBI JI U.
MOTHHOB ¥ BoeHHMST aTame H. V. 3a60THH, pHKOBOJEL BOSHHOTO pasy3HaBaHe. Te
3aBepbyBaT caykuTenuTe B KaHaACKHs H3C/IE0BATENICKH CBBET KbM MUHHCTEPCTBOTO
Ha or6panata - Jengopa Cmur, Hen Masepan, Wspaen [annepus n a-p Anan Han
Meii. Te gaBaT He camo LIEHHH CBECHHA 3a MPOBEKAAHNTE H3CIEABAHNA, HO YCIIABAT [
H3HecaT M miacTHHKa ¢ 162 mg npepaboTen (0GoraTeH) ypaH, KOMTO MOAMOJKOBHHK
MOTHHOB HOCH, MPUKPENeH BBPXYy KOpEMa CH; YeTUPH IHM Clie]l NOocTaBkaTa Ha
njiacTHHKaTa B Mocksa ... Bepus e npopb3riaceH 3a mapwai! Ilpes cenrremBpu 1945 r.
o6aue, yrjalleH OT 3aBpbLIaHe U NpecHeiBaHHs B POAMHATA, INHOPOBIUKDBT HA
rocosicTBoTo Mrop Iy3eHKO ¢ Kyl AOKYMEHTH MOTBPCBA YOeXUIlle NPH Bpara. TIpes
tbespyapyn 1946 1. ca apecTyBaHu 13 KaHaJCK¥ TDaXJaHH, BIIOCICACTBHE, CJIE/ TEXHW
NpU3HAHUA, T€ Ca OChAEHH (Haﬁ-_ronm_\daTa npucba e 10 rogunm [15]), 2 oT LOXyMeHTHUTE,
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Hameperu y ["ajinepuy, kKaHaaLuMTe MOTIAAT U Ha uMeTo Ha Knaye @ykc!

Io ToBa Bpeme Dykc Beue ¢ B Xapyes (AHMIUS) M BB3rTIaBsIBA TEOPETHYHUS OT/eN Ha
anrauitckuTe aapenu paspabotku. Te ce passuBaT ¢ mesHa cuia, KomutersT GEN-75
pazrosara ¢ Grofket ot 100 Munuona ¢yHTa cTepiuury, B 3aBoga B KoneHepet ce
npepaboTsa ypansT, B YuHaCcKelis ce nosiydasa IIyTOHUAT, a criloGsiBaneTo Ha 6GoM6aTa
Ce U3BBPILBA B Osnepmact (aHrmMuaHUTe ILe B3PUBAT TbpBaTa cy 60M62 Mpe3 OKTOMBPH
1951 r.). B TakaBa oBotaHoBka cam Dyke NOTHPCBa BPB3KA C PYCKOTO pasy3HaBaHe B
JiMueTo Ha nosikoBHUK A. C. ®ekmmctoB, npemecten Hackopo oT CAIIL B JlonaoH Ore
NpH MBpBaTa UM cpeila (27.09.1947 r.) Gykc npepasa MaTepuanM 3a NPOMHUILISHOTO
TPOU3BOACTBO HAa MUIyTOHMH B YHMHACKeiln, KOHTO “LeHTHPHT” B MockBa oleHsBa
BHcoko: “ITojrydeHHUTE MaTepUay 1 MO3BOJAT Aa ce HkoHoMHMcaT 200 - 250 MIIHoHa
PYDJIH M CBLLIECTBEHO fia Ce CHKPATAT CPOKOBETE 32 YCBOSBAHE Ha npobJsiema”. o ecenta
Ha cbliaTa roauna ®yke yenssa ga OTrOBOPU Ha peJi BeHpocH, GOpMYyIUpaHy OT
Kypuatos, kakTo 1 Ha cBeleHUs 32 ITPBHUTE CTHIOKY B TEPMOSLAPEHUTE U3CIICABAHMS B
CAlJ, no xouto ®ykc ¢ UMaJ 10CTBI [16]. Ho nocTeneHHo, BeJieJCTBIE HA HATIPABEHUTE
Pa3KpUTHS, Ha 3aJIOBEHH U PasIH(POBAHH PYCKH PaiMOrPaMH U Ip. CBEJEHHS, OBPBYBT
oxoJo Oykc ce 3aTsra. [ToctaseH noa HabnrofeHue, 0THaY a0 TaifHo, a cyie] TOBa OTKpH-
TO, M cJiell pefl ICHXOJIOTHYECKU aTaku, Ha 24 anyapu 1950 r. Toil cam (npeamosaraiixy,
ue e H31aJIeH) Ce NPefaBa M PU3HABA NIPe/ PA3MUTBAILNS IO CHTPYAHUK HA AHTTUHCKOTO
KOHTpapasy3HaBaHe Bumu CkapIoH BowukuTe cu pesHus. Clien HAKOIKO IOeHa, Ha 2
theBpyapu, Toif € apecTyBaH, a Ha | MapT, ClIeA Yac U NOJIOBMHA 32CEJAHUE HA cblia Dykc
“3a mpejjaBaHe Ha MH(GOPMALHS OTHOCHO aTOMHHTE H3CJIeA-BaHUs, KOUTO TIPIKO WM
KOCBCHO MOTaT 1a HABPEAT Ha MHTEPECHUTE HA CTPAHATa” € OChJEH Ha 14 rouHu 3aTBOp.
Bee nax Te3u, Ha KOUTO € NpejaBan CBeJEHMSATA, N0 TOBA BpemMe ca Oy ... ChrosHuuu!
Crienl 9 roMHY MIPUIIEKHO M3NEXABAHE HA JBE TPETH OT NpHUCBHJATA, NIPE3 JATOTO Ha
1959 r. dykc e ocBobosER OT aHMIHMHCKUS 3ATBOP M 10 HErO-BO XKeJlaHHe € JelopTHPAH B
T'IP. 3anousa pa6ota B Uscnenosatenckus UEHTHP MO sifipeHa ¢uanka B Pocennopd,
TIOCTBIBA B KOMYHHUCTHYECKATa MAPTHS, NO-KbCHO cTaBa wieH Ha LIK: oT 1964 r. e
Jupektop Ha LleHTbpa, npes 1975 r. e narpafeH “sa 3a6eneku-TeHM ycIlexH B 00iacTTa
Ha HaykaTa” ¢ Haii- BUCOKMs Ibpkased opfeH “Kapn Mapkce”. Tlocenasa gea mbTU
CCCP, 6e3 HuKoif 1a My 06BbpHE BHIMaHMeE. Ymupa npes 1987 1. [17]

ITo-HaTaTHUIHATA HCTOPHS HA ChBETCKATA ATOMHA 6oMGa & eIHOBDEMEHHO W UCTOPMS
HA CHBETCKATA BBHHIUHOMOJUTHYECKa cTpaTera. Bce mak Heka orme BEOHDBX a3
oTbeNeKNUM: JOKATO aMEPUKAHLHTE ce 3axBalllaT ¢ U3TOTBAHETO Ha aTOMHaTa 6ombBa oT
CTpax Aa He ObJaT M3NPEeBAPEHH OT Bpaxecka (ALIMCTKA Fepmanus, To CrperckusT
ChHO3 3a1104Ba Pa3pabOTKUTE CH elBa MPeIH Kpasi Ha BOMHATA M 32 2 HE H30CTAHE OT ...
cbrosnuumTe cul. Ho, 3a na 3apbpiunm c (M ja He ce Bpblame Ha) ILITHOHCKATA TEMA,

Heka caMo NOCOYHM, 96 TbpUni NPOHU3HACS peuTa CH B yHHBEPCHUTETA BhB ®ynteH (1947
I.), KOATO C€& GMSTA 3a HAYAJIO HA “CTYNEHATa BOiHa”, KOTaTO Beye ce 3Hae 32 ATOMHUS
LIMHOHAX Ha pyckuTe “chiosuuuu”. [pes Hoemspu 1947 r. MonoTos 3asBsBA, Ue
“OTHAaBHA He CHIIECTBYRA TaitHATA Ha ATOMHATA 6om6a”, a KOraTo CeMULM CITe T ITbPBUS
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pycKu atoMeH B3puB TpymaH obgssiBa mpej LieSTUs CBAT 3@ TOBA IPHAUIHBO CKPHUBAHO
c1:6mﬁe, Ha 25 centemspu 1949 r. ciegpa opuumanHo “Crobmenue Ha TACC™: “...
Kakro e ussectHo, B ChBeTckus Chio3 OTIAaBHA Ce MPOBEXAAT CTPOUTENHK paBboTH OT
FoJIeMH Maliabu -~ CTPOUTENCTBO. HA XMAPOCTAHLMA, IUAXTH, KaHAJHM, IThTHINA, KOUTO
M3MCKBAT B3PUBHU paGoTH ¢ TIPUAATaHETO Ha Hali-HOBM TeXHUUECKH cpeacTra. T'pl kato
Tesk paboTH ce M3BBLPILBAT B PA3IMYHU PAaHOHM Ha CTpaHAaTa, TO TOBA BEPOATHO €
TIPUBJISAKIIO BHUMAHUETO  HA' Cpelld U3BEH NpegenuTe Ha CheeTckus Crios (..). o ce
OTHACs A0 TPEBOraTa, pasnpocTpaHeHa 110 TO3H [IOBOJ OT HAKOM YYKIH AbPIKaBH, TO Hi-
Ma HHKaKBY OCHOBaHHs 3a TpeBora”, YCUnMaTa Ha JUIJIOMATATE 1A NOCTABAT ATPEHOTO
BBOPBXKABAHE ITOJ{ MEXAYHaPOAEH KOHTPOJI ca GerycnellHy - T.Hap. “rial Bapyx”, e oT-
xBbpaeH oT CranuH. FOmayc u Eten Posenbepr, kouto ca apectysanu Ha 17 ronu 1950,
SIPOCTHO OTPUUAT BUHATA CH, BBIPEKH MbJIHHTE IPH3HAHISA HA ChYYaCTHUIIATE UM - [leii-
BuI. ['puHriac, TexeH npsax HHQOPMATOp, KAKTO U Ha CBPB3KATA MM C PYCKUS LIEHTBD
Xapu Iong. Korato mpes JIATOTO Ha clleqBalliaTa rofMHa ceausita Kaydman ucka 3a
MOACHIMMHTE CMBPTHO HaKa3aHUe “3a NPEeIBAPUTEIHO 3aMIaHYBaHO ChC CbY4YaCTHHIH
npejaBaHe Ha CBBETCKHS Cqsgos Ha HH(OpMALUA 32 OPBKHUE, KOETO MOXe fa 6bJie M3IIoJI-
3BAHO 3a HAILIETO YHHUIOXKaBaHE”, IeBUYAPCKATA TIpeca BJMra FoJiaM LyM, OOBHHABAHKH
ﬁpavBHTCHCTBOTO B “JIOB Ha BELIULM”, “AMEPUKAHCKN AHTHCEMUTHIBM” U TIp. IIpusHamu-
Te pebiHocTTa cu onpg u l"puHmacca ocpAeH Ha 1o 30 roguHM 3aTBOP, JOKATO
chpysute Posenbepr ca Ka4EHU HA eNeKTpUueckus cTon Ha 19 ronu 1953 r., 6e3 pa
TnipA3HaaT BUHaTa cH. KosiTo, BIIpoUeM, ¢ MHOTO Mo-MaJjlka OT Ta3M Ha OCBCHUS TP/
TOBa B AHINHs Ha 14 roguny sarsop ®yke .. : ‘ ‘ o

3oBeMAT 06MIAK HA AHTHCEMUTH3MA M JIOBLT Ha BELLIMLIM [1(e IPEMUHE W HaJ| [JIaByTe
Ha NobeJHTENNUTE U CTPOHTENNTE Ha couranuaMa. [Ipes anpun 1948 r. ce npoaexaa uz-
BecTHaTa cecus Ha BACXHIAJL, Ha xosaT0 “HapORHUTE aKaJeMHuLM” Huceﬂxo, Jlenemmy-
CKast ¥ TEXHUTE CHMHILLTCHULIH B pa:srdpeu_(eﬁu “HayqHH JUCKYCHM” pasrpomssat “6ypaxo-
ABHATA FeHETUKA Ha BaticMan-Menpen-Mopran”, “pesoHancHaTa Teopus Ha [Tosumr”,
“(bamucném (hM3uK-MEXaHUCT I/qu_pgaH” ¥ “HMMEPUAIHCTHIECKATA KH6CpH6THKa Ha
Bunep”. BabxHopeHu oT Heq, I”. Maneuxos, C. Kagranos u C. Basuiios HAMMCIIAT 2
OpraHM3MpaT NoJo6HO MEPONPUATHE W 3a MOPAJIHO JIHHUYYBaHE HA “QuaKuecKus

. MieanusbM”, TIPOKapBaH ¢ NOMOILTA Ha TEOPUATA Ha OTHOCHTEIHOCTTA U KBAHTOBATA
MexaHyka. B nedara 3armousa MOIiHa apTHIEPHIicKa MOATOTOBKA, B KOATO 3a8[HO ©

MZIE0JIOTHIECKHUTE CHAPSIM O M3NOJI3BAT M MMHM, 3apeleHH, G PYCKU HAaLWIOHAIM3bM H

aHTHceMUTH3BM.. “KonnepT-maitcTopu” ca M3BECTHH Npenofasatess oT MI'Y u npyru
‘BucLIM yueGnu 3apenenus - [I. [I. Msaneuko, A. A. Cokosnios, K. A. Ilytuios, b. W, Criacky, |

SLTTL Tepneﬂm, B. M. Kenpos, ME OwmengHopekn, A. K. Tumupszes, B. &. Murkesud u
. Ap. OBruHAeMH ca QQHQBHO}T&Q})GTI&HMTC OT MOCKOBCKUTE aKaJeMHYH! HHOTUTYTH.JL. Y.

Mangenmam, M. A. Mapkos, JIZI Jlanpay, M. E. Tam, B. JL. I'unaGypr; HE ca nnoukag‘e};:u H

_ otnaBHa noyuHanute S Y. ®penxen, M. IT. Bpowueits, H. 1. Hananeken, OcHOBHOTO.

OBBUHEHYE ce CBEXA JO PeHeGperBaHe Ha AHaNeKTHYECKHs MATCPUakIbM 1 TpyOoBeTe

[13

! X ¥ A '
. Ha Jlenyn. “KocMOIONUTHIMBT B HayKaTa” U “HUCKOMOKJIOHHYECTBOTO NpeA 3anafa” ca,
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CaMo YTeKHSBAIIM BuHaTa obcroATencrsa ... Ho,ciasa Bory, To34 mbT NaTOJIOTHYHATA
HMAEOJIOTHAALIUS M “INHCeHKOBH3aUNATA Ha Qu3MKaTa” MHHABA KAaTO BHXBP HaZl [VIABUTE HM.
Y To He caMo 3alIOTO cpellla PEIUHTENeH OTIOP OT CTPaHa Ha “NOACHANMMTE”, HO U
Mopajy “aTOMHHA YaAbp”, Pa3TROPEH CBOEBPEMEHHO HaJ T#aX. Hakosiko AeHa mpeau
HaualoTo Ha cecusta, Kypyaros 3aaBgsa mped Cranud u Bepus: “bes Teopus Ha
OTHOCUTEJIHOCTTa M KBaHTOBa MeXaHMKa aToMHaTa Gomba He Moxke Ja ce uzpabortu”.
CTanMH OTMeHs cecusTa, a 3a yTelueHue Ha Jlaspentnii [Tasnosid, nobaps:”Ousmiure
HIe BUHArH MOXeM Ja pascTpesisiMe ...”. YoBek MoXe ia CH NPEACTaBH (H3HOHOMUATA K
norniena Ha Jlaupay, koifTo NO-KBCHO Ce ChIVIACABA, Ue ChLBETCKAaTa aToMHa Gomba e
W3UTpaja BaXkHa OTOpaHUTENIHA POJISA ...
* Kk *

YcenemHoTo mnpo6aa};e Ha 'EpBaTa cbBeTcKa GoMb6a Baura 3eneHua cemadop npef
TMO-HATATHIUHKA X0 Ha aToOMHHTe paszpaboTku. JloBepHeTO BBB BH3MOXHOCTHTE Ha
y4eHUTE € TOBHIUEHO, a MeXAyHaponHaTa o6cTaHOBKAa HAaNara NMPOMHILJIEHOTO
H3roTBAHe Ha “usnenuero PIC-1", kakTo ce Hapuua Gombara. YCbBBLPIIEHCTBAHNA,
KOMTO MO3BOJAABAT YBENHYaBAHE HA MOILHOCTTA i, KOHCTPYKTHBHH M3MEHCHUS,
TI03BOJABANIN TPAHCHIOPTHPAHETO H MYCKaHETO i 0T CaMOJIET, CCUTYPABAaHe Ha JoOHBa
Ha “CypOBMHM" 32 M3TOTBAHE HA MAKCUMaJHO KoluyecTBO 6ombu M T.H. U T.H. C
nocTaHoBjleHne Ha Munucrepckus cbset ot 14 despyapu 1950 r. 3amouBa cepuitHOTO
npou3soxcTBO Ha Gombara (c umdep C). Ho Torasa (Mapt 1950 r.) Ha OCHOBaTa Ha
HayYHO-H3CNIef0BaTeNCKaTa [IPOrpaMa ¢a NoAroTseHH (HO He cryiobeHu) 5 Takubpa.
OcHOBHMTeE pa3paboTKH-cCAPOBSXAAT B Ap3amac- 16, Ho BeYe MPOKUPBOACTBOTO 3aM10YBa
Jla ce AeUCHTPaNH3upa - B 3aBofa 551 #a Inasctpoit, B Banammxuxckus 3ason 215, B
3aBoa 80 B Jlaepmxuuck 1 np.-Ome npea 1948 r. MumucrepcTBoTO Ha OoTOpaHaTa ce e
BK/IIOYHAO AKTHBHO B JEeNOTO M NMOCTENEHHO 3aBNajfgBa Usnata MHGpacTpyKTypa no
HaroTespe Ha “uanenuero C”, a 6-10 oraesienue Ha 12-to ['nasHo ynpasnenue kvM M-Bo
Ha oTOpaHaTa OCHIypsBa CEKpeTHOCTTa ¥ 6esonacHocTTa Ha pabotuTe. Ha 24 centemMepu
1951 r. Ha nmonurona B CeMUNANATHHCK € H3NPOo6BaH BTOPUAT BapMaHT Ha Gombara, a
cnen Mecel - Ha 18 oxToMBpH - 0T caMoneT TY-4 Ha 400 m BHCOYHHA HaA TIONAPHHTE
cHerose Ha HoBa 3eMs e MycHaTO M B3pHBEHO HOBOTO TUTYTOHHEBO-YPAHOBO M3JENHE
PJIC-3. U xorato B cratusta cu B criMcanue Luck “Kora pycHanuTe Ine MMAT cBOS
aToMHa Gom6a?” (B HavanoTo Ha 1950 r. - clieX FBLPBOTO YCHEIIHO PYCKO aTOMHO
H3MHTaHKWe Ha GombaTa) aMepUXaHCKHMTE CNEUHANTUCTH N0 ATOMHO OpPBXHEe H pycka
npomutuneroct xon Xorepron 1 Encyspt Pefivbia myiuar, 4e “3a HeMHOTO U3TOTBAHE
ca HeobOXOAMMH NOHe OMIe YeTHPH-TICT rOJUHHK”, pYCHAaUHUTe Beve ca opramxsupa.nu
NpOU3BOJCTBOTO Ha 20 “nmap4eTa” rogHNIHO! :

3aefHO ¢ pa3pacTBAHETO Ha “IPOM3BOACTBEHATA” NEHHOCT, CE YBE/IMYABAa H BHAO-
H3MeHs M HayuHaTa. Ts e cTaHana caMOCTOSITENIHR, He3aBHCHMA M HAIIBJIHO CEKPETHA.
Hanara ce ycuneRoTo if momrbyiBaHe ¢ HOBH W MJIaZH KaJIpH, ¢ JPYT NOTJIeN U ¢ HOBO
MHucjeHe. ENHOBPEMEHHO ¢ TOBa BBPBH M THMTaHTCKHUAT IPOEKT MO H3rOTBAHE Ha
“popoponHaTa Gomba” (o TbPBOTO M3MMTaHKE Ha ChBETCKATa BofopoaHa Gomba ocTasa
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He MHoro Bpeme - 12 aBrycT 1953 r.). YacT OT yueHHTe, H3PaCHANM U YTBBPIHIIM CE B
JIOTOrapallIHUTE Pa3paboTKu, IPEMUHABAT B HOBHTE W3cJieqpaHus. He ca Manko, pazbupa
ce, ¥ OTCTPAHEHNUTE, 2 HAKOM OT “CTapHTe KPHMKH™ Ha ¢BOil peli caMM ce OTApPhIBAT H
OTHABAT Ha MO-CMOKOMHUTE HayyHO-QyHIaMeHTaNHH Hicneasanua. Cxopo M. T.
Meuepsikos e 6Bae koMaHaMpoBaH Ha 120 km cesepHo oT Mocksa - B cenueTo bosrmas
Bonra - Aa pBKOBOAM U3IPaX2HETO Ha HOB ceKpeTeH M3CIIeI0BATENCKH LEHTRD, KbAETO
ce CTPOM MbPBUAT ¢bBETCKH YCKOpHTEN (N0 KboHO rpekpberen B JlyOHa, Tof mie 6pie
ocHoBaTa Ba OOeavHeHMs UEHTHP 32 ALPEHH H3CJCABAHMS ); B MOMOIL HA TE3H
pa3paboTku ¢ npuxpeneHa i Jlabopatopua N 2, ppkosogeHa oT A. A, Muai, 11o-KsCHO
npepbpHAIa ¢e B W3BeCcTHUA PajguoTexuuueckn uHetutyT Ha AH. Crey Bpeme B [{ybua
e ce roseu U I'. H. dspopos, kolito nie ce 3aeMe ¢ npobieMUTe HA H3KYCTBEHUTE
TPaHCYPAHORH ejieMeHTH. A Ha 27 aprycT 1954 r. Apyr y4acTHUK B aTOMHHTE pa3paboTkH
. Y. BrioxyHues wie nycHe B AeficTare M-PBATa 4TOMHA eNlekTpolenTpata 8 OBHUHCK.

KypuaTtos npomeji)kaba Xa CTOM HaueJlo Ha OPraHM3HpaHEeTO Ha aTOMHATa
npomuitneHocT Ha Creetckus Coioa. V3BecTHOCTTA MYy, KaKTO M TEXESCTTA, ¢ KOATO C¢ ©
Harbpbun na Hocw, ca orpomu. [Tpes asryct 1948 r. Toil € npuer 3a unen Ha KIICC, a
npe3 1951 . e u3bpan 3a unen Ha BvpxopHus Ceper Ha CCCP, KakTo 1 Ha MHOTO IpYrH
NPEeACTaBUTENIHM OPraHK. PHLKOBOIM HAYUHHTE AesIerauyy Ha CTpaHaTa Ha XCHEBCKHTE
KOH(EpEeHLY 33 MMPHO U3M0JI3BaHE Ha aTOMHaTa eHeprus. Ha 26 anpwui 1956 r. nsmacs
B Xapyesn, AHr/ins 3HAMEHHTHSI cu Joknaj 3a nposexaanuTe B CCCP n3cnensatns 0o
ynpasJiseM TepMosiipeH cBHTe3. Ho Hanpexenueto B paboTaTa H OTTOBOPHOCTTA B3eMaT
croeto. [Ipes Maii 1956 r. u Gespyapy 1957 r. Toii ipeTHPILABA JBA CEPHOIHN HHCYJITHH
ynapa. Ymupa Ha 7 ¢ebpyapu 1957 r. 110 Bpeme Ha pasxozka ¢ Xapurtod. Ciieq ABa JIHH,
¢ BCHYKH JbPaBHM nodecty, Kypuartos e norpeban B KpemblickaTa creHa. [18]

‘Taka u3fUIyBa 3acera, CIIOpEJ Pa3ka3d Ha OUEBHALM - YUaCTHWLM B CHOMTHATA,
JOCTBIHATA AOKYMEHTALMA 1 IyOIMKauMy, MUTET H PealTHOCTTa OKOJIO Ch3aBaHETO Ha
cbBeTcKaTa aToMHA Gomba. Bee nax, XakTo ce Ka3pa, e[HO € Ja 3Haell, APYro e 1a MoKen,
TPETO € Ja Io HalpaBHil .. ChBETCKHTE yYeHH NOKA3BaT, Y€ MOFaT M JeHCTBUTENHO
ycnsfiBaT [a ro HanlpaBaT. 3a TOBA HE MM NUNCBa HUTG NMOAFOTOBKA, HHTO TaJIaHT.
MOTHBALWSATA 32 BCEOTAaiiHA HePTBOrOTOBHA paboTa MMAT B M3NHIILK. A 32 PasjivKa OT
aMEPHMKAHCKHTE CHM KOJIETH, Npel TAX B OHE3IW BPEMEHA He CTOAT TParH4YHUTE
XaMJIETOBCKM BBIPOCU OT MOPAJIHO ecTecTBo. Takupa npobieMi noseue CTOAT Npel
NeBUTE 3aTAfHY MHTENeKTyanuM M Ojlarojaperie Ha TAX PYcKaTa IUMMOHCKa Mpexa
yCrsiBa A2 ce JOKONa O TaKa BaKHWTE - BCHIUAOCT JO BCHHKM HEoOXoAMMM - TalHH
OKOJIO ¢B3JaBaHETO Ha aToMHaTa Gomba. CoblueBpEeMEHHO, TOTANMTAPHATA AbpiKaBHa
MallUHHA YCTIABA A2 Ge PeYCTPOH U Jia IOCTaBH B YCIIyra Ha HY)KAMTE Ha HALMOHATHATA
CHIYPHOCT ¥ MOIIl BCHYKO HeOBX0JMMO 32 HIITbIHEHHe Ha 3aja4ata. LieHaTa HkepTauTe,
KxouTo 3a GONIIEBUILKATA MapTHA HHKOra He ca GMIH OT MBPBOCTENEHHA BaXHOCT, HE
obcpxaame. Taka Wi WHabe TS YCNABA J1a OCHTYPH CROEBPEMEHHOTO NOCTHraile Ha
LENTA 1 10 TAKLB HAYMH - ChbBPEMEHAMS NOTMTHYECKH 0ONHK Ha cBeTa. 3a HCTOPHSTA Ca
GeacMHCIeHM PHTOPWYHHTE BbIpocH oT poaal “Kaxso 61 cTanal1o, ako HalMOHAJICOLHA-
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JxcTuyecka 'epmanng nbpea 6e nmoctpouna atoMHata 6omb6a?” uanm “Kakso 6u

cTaHa10, ako Gosesnuka Pycus He ce 6e nokonana 10 TaHHHUTe Ha aTOMHaTa 6omba u
He Oe ycrnsia cBOGBpeMeHHO Ja £ npuTexaBa?”. YueHHTe HamlpaBUXa BCUUYKO, KOETO
3aBHcelle oT Tax. [lonuruuure - kakBoTo Moxaxa ... [lo upoHus Ha cbadaTa - 1 ciaBa

‘Bory - cera npo6nemuTe, KOUTO CTOAT Opel IbPXABUTE, NMpUTek)aBamy (M TO B

M3THUIBK!) AIPEHO OpPhIKUE, € KaK na ce OT'praT OT Hero. Toga C’]:H.[,O ¢ Hay4eH npoGneM
HAJfBaM Ce - pellnM. : . :

(KPAII)
Bbegaexkn

[7] Ero MuenueTo Ha axagemuk FO. B. XaputoH (B TakbB acriexT) 3a Bepus: “... Tpabea
Jla ce Kaxe, 9e To# JelcTBallle ¢ pa3Max, eHePIM4HO U HanopucTo. UecTo ce nosssiBallle

Ha 0beKTHTE, HA MACTO Ce 3aNO3HaBalle C NPOBGIEMUTE, U BCHUKM HAMEPEHHUS
HENpeMeHHO NoBeNUale Jo kpail. Bea Hikora fa ce NpHTECHH Ja HAXOKa HIIH 0cKBpOU

yoBek, bepus, C’bLLlCBpCMeHHO Gewle THPIETMB U Jaxe KpaiiHo Bexuins ¢ Tsx (217 - Geu.

Mosi). AKo WHTepecuTe Ha paboTaTa M3MCKBaILe [d ce TPBrHE Ha KOH(UIMKT C HS <Ofl

Mneonomqﬂa MOCTaHOBKA, TOH, 6e3 na ce 3amucy, prrmme B TaKbB KOH(JIUKT. A1<o
Hanr kypaTtop Geliie ocTanan MonoToB, TakuBa Bneqamsmuuu ycnexu, pasbupa ce, He
6ixa GuiiK BBIMOXKHH ... “ B TAKBB yX & M MHEHHETO Ha npo(becop Tonosun: “ bepus
felLie NPeKpaceH OPraHu3aToOp - eHEPriyeH, AETOBH H aKypaTeH. AKO B3eMeILe HATIPUMED
* IOKyMEHTH 3a [Ipe3 HOLUTA, TO HA CYTPHHTA HEeMpeMeHHO i Bp’LIJ.LaH.IC C pe3oHHa
PE30ITIOLMA U KOHKPETHH npcnnomeﬂm Toi nobpe ce opueampame 3a KaquTBaTa Ha
XopaTa, BCHUKO MpoBepsBaile cam u He Gellle B'b3MO>KHO OT HEro [a ce CKpHe HEiIO ..
[8] Ero u THoJ1araeMaTa UM Ce - Ha, cnmrmmc B “rnpobHus KOMYHMBM” ChBETCKH

yueHH, criopeg, paznopemauem Ha MHHHCTCpCTBO’I‘O Ha nprosmm oT 27 08 1946 1. -
JAHeBHa fax6a:

X6  400g, Gynryp ' 200 g,
MaKapoHu - 50g, KapTocbu 500 g,
zene  200g, 3axap . 80g,
‘Meco " 350g, cyluexu nogoe 20 g,
MIsKO - 200g, - cupere 20 g
nzBapa - 20e R

- Pas6upa ce, ckopo 3a npo;:gononcmeﬂom ocHrypsaBaHe Ha “o6eKTa” e npu)xa,ucH U,sm
KOJIX03, KOMTO Ce TDIXKHU 3a HETOBOTO M3XpAHBAHe. -

[9] Pasbupa ce, koraTo cé cTEIBA Ha HHbOPMAaLs, IoTydeHa Upes MoK, BHHATH )
CBIIECTBYBA T'0JIAMA BEPOSTHOCT 3a AeanHpopmalius. ToBa Hajlara maTeHa NpoBepKa

© Ha BCHYKH JAaHHU - T.e. 10 CHUIECTBO TNOBTAPAHE Ha UEeJTUA H3MMHAT LOTOTaBa ITbT.

[10] Buranu Llykepman, ynoctoen che 3aTHa 3pesga Ha Fepon Ha CoLMaTHOTH- |

“weckus Tpya v ¢ yeTHpH Cra/MHCcKy 1 Jlenmicku Harpaju, B HauANoTo Ha 50-Te TO/IMHH,
Ilplri 3acmeaHe Ha aHTHeBpGI/ICKaTa KaMHaHHH e 6’blIC OTCTpaHCH OoT ﬂ,upeﬂm‘e

: M3CJIeABaHHA, KAKTO U MHOrO Apyrd ¢ He No- Mamcu sacnym JIeB A.m.uynep, CDpamc-
fKameHemcun A. C. Kommaneen, 3. Asapxnap CE AR

TG
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[11] M axo Bantep Ynbpuxt (cnes cmbpTTa Ha CTajkH) ce ChIPOTHUBIIABA Ha H3HOCA
Ha pyJAa ¥ ce Ma3apy 3a LeHaTa H, TO HAIllATA MOMOIL] € Ha [IEHaTa Ha HelfHaTa Ho6MBHa -
cebecTONHOCT ... ,

[12] Benpeku 6e3cnopHo yenertHaTa ci paboTa, npes 1948 r. no ykasauude na Crajuy

Typ6uHep ¢ 3aMeHeHd ¢ Huxonait Jlyxos, koliTo mie ocTaHe riaseH KOHCTPYKTOP A0
M3rOTBSHE M Ha BoJopoaHaTa Gomba.

[13] Apyra cuena (onmcana mak ot V. T. FonanH) TlpCD;PI W3TIMTAaHUETO Ha ITbpBaTa
¢pBeTcka Gomba;

“B xabuneTa Ha CTanuH, KbIeTO BeUe ca ce chOpalii BaXXHH OTTOBOPHM CITYXXKUTENH,

- OTIOBOPHY 332 BOGHHHUTE aTOMHHU paspabotky, npucturat Kypuatos, XapHUTOH M Ip.,

KOMTO HOCAT C¢hC cebe cH, B Majika KyTusi, 10-CaHTHMEeTPOBO HUKEMPaHO TOMUE TLTY-
TOHUIT - B3PHBHUA 3apA/ HA TBPBATA CHBETCKA aToMHa GomGa. Kyp4aTos JoknalBa 3a
rOTOBHOCTTA Ha rpynaTa 3a NPOBEXLAHE Ha IbPBOTO PEANIHO M3NpobBaHe M MOJIU
CHBETCKOTO NPABUTEJICTBO 33 paspelucHue.

—~ Erto ToBa e roToBuaT 3apsan Ha OoMOaTa, Kazea ToH, codeliky TondeTo.

- Konko-olie Taxupa UMa HanpaseHd, nita CrajuH.

— Tloreue HaMaMe, TOBa € LENHAT ¢HLOPAH LIy TOHUH.

— Jlowo! A MoxeTe M ckopo Aa chOepeTe 3a BTOPH B3pHB?

- 3a cera HaGMpchTo Ha nAyToHMi BBpBU OaBHO. Bnuzo qempn Mecella ca
HCOGXO,D‘.HMM 3a ToBa, Mocud Bucapuonosu.

- e pazmpasHuM aMepHKaHLMTe, B CK1aJa HIMaMe 3alacH, a BIOK, HEOUAKBAHO Te

HH NOJAMNPAT ¢'bC CBOUTE aTOMHHU O0MGH ... Hama ¢ xakBo Ja IM OTTOBOPHM. BapnBﬂBamcu
nbpBaTa 6omba, TpabBa la MMame Ha CKNaj BTOpA, naxce TPETA.

N xaro ce samucns, CTanux npejjiara:

A He MOXeTe M OT TA3W TOMKa [d HarlpaBuTe NBa 3apsfa: jobaBeTe XUMUYECKU
B3pUBHY BelLLeCTRa, Heka ObJAT JBa B3IPUBA, Makap M NO-MaJIKu. :

- He moxe, orropaps XapHToH, HeobxonuMa e Kpmmﬂa Maca .. I/I 3aloyBa Ja
obscHsABA 3a11[0 TOBA & HEBB3MOXKHO.

CTaluH 3aXarisa JIyJaTa cH, Kpaud 3aMucJeH o kabuHeTa roaopn. :

- Kpwut-Maca, Kput-Maca ... ToBa CbIl0 ca AHAIEKTHIECKH TOHATHAL. B ennu ycnopus
Te ca e/iHH,; NPH JPYrd - APYrH, MoXxe OH To-MaJiKa. '

— Hue He 3HAeM TIPH KAKBH YCJIOBHA MOJXE JIa e MOJIyuH 1o-Maka KpHTMYHA Maca.
3a ToBa ca HeoBXOAMMH uacnemaamm KOMTO MOraT Ha TpaAT He Mecelld, a TOIUHH, -

, OTI‘OBapﬂ KypuaTop.

He 1pﬂ65a Jace 6aBH. HanpaBeTe YCHJIHA, 32 Ja nonque I10 CKOPO BTOpH 3ap;u:'
I/I cyiefl kpaTko Mbnuanue CTaluH IuTa: :
= A OTKbJe C& BIDKAA,; Y€ TOBA & TUIYTOHMH, a He BIiecTAILO napye xcemso"' BIPOUEM,
aLuo e Tosk-6agcrr? [la He 6 nmak npax B O4MTE Ha MyckaTte?

1o = ' B3pUBBT ¢ HUKEJIMPAH, 32 M2 Obae GesonaceH 3a MHUMAHE C PhKa. nHyTOHIdﬂT e
'MHOTO OTPOBEH, a HUKeJHpaH Beue ¢ GesoraceH, obsgcHasa Kypuatos. A, 32 zna ce

yGGﬂHTC, Y& TOBA HE € IPOCTO XKEJ1A30, HapejaeTe Ha HAKOMH OT BallTe TIOMOILIHIIY JATO
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JIOKOCHE ¢ pbKa. ToH € TOIbJI, a HEeAA30To € XJIAJHO.

CranuH caM mocTass pbka BbPXY TOMUETO.

Jla, HaHCTHHa e Tolo. A BHHArK i e Tomio?

Ha, ﬁocmb Bucapronosuu. B Hero HenmpekbcHATO TpOTHYA npollec Ha anda-
pa3fiafaHe U 7o 3arpssa. A HHE Lie npeju3BKaMe B HETro MOIIHa MMITYJIICHa peaknug.
Topa e 6be ¥ ATOMHUSIT B3PHB C roNsiMa CHIIA. '

CranuH faBa cbrniacue 3a uanpobsane Ha GombaTa”.

[14] Cnen B3puBa TapraTa ¢ BoJK2 ¥ C NMPUJIOXKEHOTO Me3e € JOKOINaHa OT
OXpaHABaIMTe BOMHMUETA, KOUTO CKPUUIOM CHOIO Npa3HyBaT ycnexa. Korato ru
OTKpHBAT, T& C€ ONpPaBJaBaT, ue “BojAKATAa Hle HEYTpaJUu3Hpa NOCHENCTBUATA OT

,,,

PalHOaAKTHBHOCTTA!
[15] CuabaTa e orpenuna (cnel npopana) 3a60THH Aa ObJie BBPHAT B POJMHATA CH U

Ja ympe caef 12 roguHu Btarepute Ha Kapenus, a I“yanemco Iia JOKWBEE IO CTAPUHH U

Ja noumye ot ecTectBeHa cMBPT (1) B Kanaja .. .

[16] Tosa obaue e “HenepcrneKkTHBHATA MIea” Ha Tenep, OT KOSiTO aMEpHKaHIHTe
CKOpO ce OTKa3BaT M paspaboTBaTt BogopoAHaTa Gom0Ga Ha ocHOBaTa Ha MOIH(H-
UMpaHaTa unes Ha Yiam u Tenep. ‘

[17] MoTuBauMsaTa 3a )U3IHEHOTO NoBeacHUe M ¢baba Ha Knaye Pykc, xakTo M
TISPUIIETHHTE OKOJIO HIIMOHCKATA My AEHHOCT, ¢a XapaKTepHH 3 9acT OT T.Hap. “/sBa
3anajiHa HHTeIMreHuma”. Mnagexu ot TIOKOJIEHHETO OT 30-Te F'OJIMHY, IIPOM3XOXK AT
0b6HKHOBEHO OT CPEJIHO 3aMOXHH M 106py ceMelicTBa, HAEaNHCTH K €CTETH, Te NeHCTBAT

Cropest yOexIeHUATa W NPUHLMIKTE CH H HAMHPAT 32 I10-HOPMAJIHO “Jia MoMaraT Ha

cbiosHuka”. He ¢ Tyk MACTOTO 3a no-noapo6Ho o6ckiaaHe Ha Tasy TeMa, HO BCe IiaK
TpsbBa a ce noeduy, ye Pykc He € B3esd U LICHT 33 YCIy[UTe CH, a ol mpe3 1947 r.
3agBsABa: “A3 HEKAM Aa nomaram Ha Cuperckus Cplos, JlokaTo ToH HampaBH CBOSTa
ITbpBa aTOMHa GomMba”. A 3a onpapJiaHKe Ha 3aNaJHOTO KOHTpapasysHaBaHe, HCKaM Aa
npexaM (N0 naMeT) NMPH3HAHHETO HAa CAMH BUICH PHKOBOJUTEN Ha (IpPEHCKHI
KOHTpalUMHOHAX, KOHTO 3a88s18a: “ViMa {Ba BH/A AreHTH - ¢b3HATEIHH M HECh3HATEIIHH.
C nepBHTE € SCHO - MMa HaYHHM M cpejcTsa 3a 6opb6a ¢.Tax. Ho nipex arenture ot
BTODHA BMI cMe 06e30pbiKeHH ...". 32 MHTepecyBaluTe ce@, OCBEH ITOCOYCHMTE [10-rope
KHHTH, eTo ome ase: N. Moss “Klaus Fuks. The Man, who stole the bomb” (“Knayc (I)yxc
YoreksT, KoiiTO 0TKpasHa GombaTa™). New York, 1987; O. waaT “ATOMHUTE ITHOHK",
Hio Wopk, 1953.

[18] B “CnomeHuTe” cu Caxapos cloMeHaBa MalTKo 3a ffypqa'roa (Bce mak CaxapOB €
OT HOBOTO “BOAOPOJHO” MOKOJEHUE Ha SHAPEHHTE pa3pa60mn B CorBetckusa Cplo3), 3a
KOroTo crojefis MUciuTe Ha npuarend cu B. A. Jlapugenxg: “Urop Bacumesuy 6ele
Muoro f06bp yosek. ["onam ydeH u oprannsarop, obugang HAyKaTa, 3arPIDKeH 32 HeHHOTO
passutue. Tol 66 abCONIOTHO NOpANbYEH YOBEK, npc,qau Ha NpHATENHTE CH OT
MnanoctTa. C uyBCTBO 32 XYMOp, a He oTeryuTenes. Ho He TpsabBa da ce NPEOLEHsBA -
TIpey BCHYKO Tol Oertie “nestest” - OpH Topa, ,ucsrrcn oT Qxanm{cxa'ra €110Xa: UMEHHO B
Hed Tol ce 4yBCTBAILIE KATO puba BLB BoJA .. - |

e
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UEUTE, KOUTG ME BOIST B MOUTE
W3CJIEIBAHUS*

Jlyu nbo bpo#n

OBHIU PASMUCIIM

B MouTe M3CjeABAHUA HE Ce MONYMHABAM HA NPEIBAPHTENHO BB3NpHETa (H-
nococka cHCTeMa, HanpuMep He GUX JortycHast a priori, 4¢ JeTEPMHUHHAMbBT € YHHU-
sepcasieH. Ho Mucs, Ye BNUIHMETO Ha HIKOH (unocodeky CHCTEMH, KaTo O3UTHBU3MA
U ueaIn3Ma, 6e TBLpae naryGHoO 3a ChbBPeMEHHOTO Pa3BUTHE Ha KBAHTOBaTa (pU3UKa.
A3 obM AbNGOKO yOeneH, 3¢ chluecTBYBa (M3UIECKa PeaTHOCT H3BBH HAC, KOATO e
HE33BHCHMA OT HAILIETO MHUCIICHE M HAITHTC HeChBBPILEHU CPEJICTBA 32 IT03HAHHE.

ThpceHeTo Ha OIPHYMHHOCTTA, KOATO CEBP3BA NOCSIOBATENHUTE ABJIEHUSA, BUHATH
e G110 H 0CTaBa Haii-CUI'YPHUST ITbTEBOAMTE] HA HAYIHOTO M3CTIe/iBaHe. Y NUBHTEIHUTE
CHBPEMEHHH ycrieXd Ha GHONOTHATA, HaNpUMeD, MOYHBAT CHIIECTBEHO BBPXY 110~
06pPOTO NO3HABaHE Ha XHMHUYHUTE, eJIEKTPHYHHTE WIH MEXaHHYHHTE ABJEHUS, KOUTO
BIIAAAT BBPXY IPOTHYAHETO Ha GuonioruunuTe NpouecH. CHILECTBEHO ¢ Na ce 3abeNexH,
Y& ako MaTeMaTHYHHTe HOPMANIU3MH ITO3BOJIABAT Ja C¢ Aafie rojisMa NpeUU3HoCT Ha
HaIIMTE WU B HaYKUTE, KbASTO MOraT [ja ce BbBEJIaT, T¢ He Ca H ChBCeM 0e30MacHH, .
T KaTO, YBJIEYEHH OT THXHATA ACHOTA H aBTOMAaTH3bM, MOXEM JIECHO 1a 3a6paBuM,
ve Te [jaBaT CcaMo CJIeICTBUATA Ha XMITOTE3HTe, KOUTO ca OWiIM NOCTaBCHU B TAXHATA
ocHoBa. MHTYHIHSTa M BHOOpaKEHNETO NO3BOJIABAT Ja C€ Pa3KbCa KPBI'bT Ha YHCTO
AelyKTMBHOTO MMcnieHe. [Ipumep 3a ToBa, 0cOBGEHO BaXkeH 3a HacC, & [TOYTH M3KIIFO-
yuTesHaTa yNoTpeba Ha JIMHelHUs aHaNH3 B ChBPEMEHHHTE KBaHTOBM TeopHH. Kaspa
ce, ue JajeHa QU3MUHA TeOpUs € JIMHeifHa, KOraTo MpU HaMepeHH HSIKOJIKO PeILCHHMS
Ha YpaBHEHHATA, BbPXY KOMTO OYHBA, C€ OKA3Ba, Ye CyMaTa Ha Te3H PelIcHUs ¢ Ol
eJHO pelleHue, HO a4 prori TOBa € TBbPJE YacTHO OBCTOATENCTBO, YHATO CTPOTa
peanusanms Tpabea Aa 6bae u3KIoYNTENHA. JIMHEHHUAT XapakTep HA ypaBHCHUATA
Ha CbBpEMEHHATa KBaHTOBa (M3MKa BOMM 1O 3HAaUEHHETO, KOETO C€ NMpHAaBa Ha
(yHKLMOHATHOTO NPOCTPaHCTBO, HapedeHo “XunbepToBo NPOCTPaHCTBO” - a6CTPAKT-
HO TIPOCTPAHCTBO, KOETO O4EBUAHO HAMA HHKaKhB (M3Muecku cMUCHI. B MHoro
KJIOHOBe Ha (BDM3HKATa MHOTOGDOHHH SBJEHMs MOTaT Ja C& ONUCBAT C JIMHCHHH WM
KBa3WIMHEHHH ypaBHEHNs, THATO yroTpeba 6 OTHOCHTENHO NiecHa. Ho uarsiexpa Tebp/e
MalKo BEPOATHO, Ye MCTMHCKATa NPHPOJAA HA MUKPOQM3MUHMS CBAT H B YaCTHOCT
cTpykTypaTa Ha obexTuTe (GOTOHK HITH MaTEPHAIIHU YaCTHIHM), KOUTO IO ChCTABJLABAT,
61 MoIUIa [ja C6 TIPEACTaBH upes JIMHEHHN yPaBHEHUS WM JOPH Ipe3 c1260 HeluHeHHH
ypasHenus. Tebpie eMEPHOHANHOTO OIE Pa3BHTHE Ha HEJUHEHHMA aHANHU3 HE HU

* Excnose, Hanucamo npe3 dexemapu 1965 2. IIpeneuamaro ¢ Annales de la Fondation Louis de
Brogtie, v. 17, n 3, 1992, pp. 239-255.
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NO3BOJISIBA [la Ce HaJdBame Ha Obp3 Nporpec B Tash o6J1acT, HO TOBA HE € OCHOBaHME
Ja ce npynemc KaTO OCHOBHA XHIOTE3a JIMHEHHUAT UM KBa3UIMHEHHUAT XapaKkTep Ha
MUKpohusnynuTe npouecu. ObpaTHO, 103BOJIEHO € Ja ce MUCAH, ue npobleMUTe,
IIOCTABEHU OT KBAHTOBaTa (QH3UKA U ChCBILIECTBYBAHETO HA BDBJIHKM WM YaCTULH, Hle
HaMepPAT CBOATA CTHHCKA HHTEPITPETALHs B PAMKUTE Ha TEOPHM C HEJTMHEEH xapakTep.
Bripouem He TpsbBa ga 6bAeM KepTBa Ha U3MaMa HA MaTEMATHYHH NpeacTaBy.
Axo aGCTPaKTHH MOHATHSA, KaTo Te3u 3a XUN6epTOBOTO NPOCTPAHCTBO B KBAHTOBATA
du3smka, 32 KOHQUTYPALMOHHOTO MPOCTPAHCTBO B KNACHYECKATa MEXaHUKA H BhJIHOBATA
MeXaHHKa, 32 Ha30BOTO NPOCTPAHCTBO B CTATUCTHYECKATA TEPMOJHHAMMUKA, Ca TBEpE
SCHH M NOJIE3HY MOMOUIHK CPelcTBa 3a M3JlaraHe Ha TeOpHHTE, TO 6H 6MUI0 Texra
TpellIKa ia UM ce MPUIHILE QU3HUeCcKa PeasIHOCT, KAKBATO T€ HE MOTaT [{a HMAT. Hpyra
ONACHOCT, KOSTO 3arUIalLBa HEeMpecTaHHO PasBUTHETO Ha TEOPETUYHATA (U3MKa U
TI0Ka3Ba HEOOGXOAMMOCTTA OT IPeLM3UPate HA CMUCBIA HA YNIOTPeGABaHuTE TEPMUHHU
B Ta3u 00J1acT, € U3MO3BAHETO Ha AYyMH, YKETO 3HAUEHHE MOXe Ja ce TBIIKYBa I10
pasnuynu HauuHu. e uTHpaM KaTo MpHMep AyMaTa “HeolpeeNieHoCT”, TONKOBa
M3IIOJI3BaHa B KBAHTOBATA (DU3MKa OT JeHs, koraTo r. Xaiszenbepr NpousHece CBOUTe
NpOYYTH “ChOTHOIUEHHS Ha HeomnpeAeneHocTTa”. KakBo 3HauM TouHO TBBPJICHHETO,
He ITOJIOKEHHWETO Ha YacCTHLA BbB BBJIHA, KOATO 3albjBa onupHa obsact ot
NpOCTPAHCTBOTO, € HeonpeaeneHo? 3Ha4u AM TOB4, Ye YACTMUIATA MMA BBB BCEKH
MOMEHT I10JIOKeHHE B Ta3K oBJIACT HA MPOCTPAHCTBOTO, HO HHE HE 3HAEM TOBA
TOJIOKEHHE MM MOXKe 64 JJopH HU e HEBB3MOXKHO Aa ro onpegenum? VMinu nex Topa
3HAUM, He NOJIOKCHUETO Ha 1aCTHLIATA B LisUIaTa 06J1acT e JelCTBUTEIIHO HEoPeeNieHo,
e Ts € HAKAK CH “Besfiechiua”. PasMHIINeHMATA Ha TA3H TeMA Npe3 NOC/EIHUTE FOAHHY
Me yOexiaBaT, e IbpBAaTa UHTEPIPETALM € [I0-SCHA U CHBCEM eCTEeCTBEHA, JOKATO €
TBBPIEITPYNHO Ha Ce Jale Ha BTOPATA HAKAKBE 3aJlOBOJIUTENIeH cMucha. JafeHa
(U3UYHa BeAMYMHA MMaA BUHATH B JeHCTBUTETHOCTTA nobpe onpegneneda cToitHOCT.
DakThT, 4e CTOHHOCTTA Ha HAKAKBA. (PM3UUHA BEJIMMMHA € HelL38eCHING (wnu HopH, ue
HUE IIPAKTHYECKH HE MOXEM Ja 51 y3HaeM), He 3HAYH [0 HUKOH HauuH, ye Ta3H cTOUHOCT
¢ Heonpedenena. Ilo TakbB HauMH cbaxc'rm‘ ue nonoxccheTo UAY KOJMYECTBOTO Ha
JBHXEHHETO Ha KOPIYCKYJIa B CBOSTA BbJIHA HUL € HenoaHaTo MK u3bsrea oT HalMTe
U3MEpPBAHMA, CHbBCEM -HE 3HAUM, Y€ Ta3M BEJHYMHA He OM UMala BhLB BCEKH MOMEHT

- OIIpenejieHa CTOHHOCT.

Ille npunomHs Hakpas, Ye NPOrpechT Ha HayKaTa, PasIIeRAaH HE3aABUCUMO OT
HeHHUTE MPUNOXKEHHUS, € 3aBbPIUBAT BUHATH C YCHJIMS 34 110 1o6po pasbupade.
Keanuero 3a pasbupaHe e OHJI0 H3TOYHHK Ha BCHUKHTE i yenexu.

C'bC'bIHECTBYBAHETO HA B'bJIHI/I I/I tIACTI/IL[I/I

Toseue ot MOJIOBHH BeK JyMUTE BBJIHA U YaCTHLA C& NMOABABAT MOCTOSHHO B
kBaHTOBaTa (usuka. [Ipes 1905 r., npaseiixy cunTes Ha M30CTaBEHHTE TOraBa JPeBHU
KOPIYCKY/IAPHU TEOPHU Ha CBETIIMHATA H Bcenpuznam're B”bJIHOBH Teoppm Ha (DpeHeﬂ
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u Maxkcyen, Anbept AlHIaiiH yTBLPAN CXBAlLIAHETO, Ye B CBETJIMHATA HMA €IHO-
BPEMEHHO BBJIHH WM YaCTHUM, JHEIWIHUTE (DOTOHU, U Aajle HEBB3MOXKHOTO HOTOraBa
obscHenne Ha oToenekTpuuHKA edexT. Bauzo 20 rogunu no-xbeHo, npes 1923 r., a3
UMax CMEJIOCTTa Ja pa3lpocTpa ChCLILECTBYBAHETO HAa BBIHWTE M YACTULIMTE,
npefnojaraidkyu, 4e He camMo (QOTOHWTE NpPH CBETJIMHATA, HO W BCHYKM APYru
MaTepuaJiHl YacTHLUX KaTO eNIeKTPOHUTE, ca NPUIPYXEeHH OT BhjHa. 3a MeH (TOBa
Gewe cbuo uAes Ha AlfHliaiH) ce Kacaelle He 3a HeACHAa M Majko pasBHpaeMa
“JBOMHCTBEHOCT”, HO 32 UCTHHCKO CBCHUJCCMBY8UIe HA BbJIHATA 1 YacTULIATA, U ABETe
NPHCBCTBALIM BbB (PU3MYECKOTO NPOCTPAHCTBO M TACHO CBBP3aHM eaHa ¢ apyra. Ho
[OKaTO KOHLENUHATA, KOATO MOCTABUX B OCHOBATA HA BBIIHOBATA MEXaHWKA, Ce
NOTBBLPAH OT MaTeMaTUdeckuTe TpynoBe Ha Epsun Ilpboaunrep u ot excie-
PHUMEHTAJIHOTO OTKpHUBAHE Ha AU(PaKLMATA HA ENeKTPOHUTE, Apyra UHTepPNpeTaLsl
32 JIBOMHCTBEHUs KOPIMYCKYJIAPEH M BBAHOB acrekT Ha CBETAMHATA M MAaTepHATA ce
passuBalle Giarofapenue Ha TpynosetTe wa Hunc Bop, Makc Bopu u mnanure
Teopetnim ot KoneuxareHekaTa [IKosa, HHTePNPeTALIUS, KOITO, 01 MOIJIO Ja ce Kaxe,
JIMIIY MOHATUATA 324 BbJIHA M 4aCTHUA OT LiJ1aTa UM CBILHOCT.

3a ga ro mokaXkKeM, Aa 3aI0vHeM ¢ BbJIHATa. SIcHaTa U paszbupaema KiacuuecKa
HJes, KOATO UMaMe 34 BBJIHA, € ue T4 ¢ (PM3UUeCKH MpoLec, KOITo ce pasnpocTpaHsiBa
B IIPOCTPAHCTBOTO ¢ TEUEHHUE HA BPEMETO, ClIeBaliki ONpenesieHO ypaBHEHHe Ha
pasnpocTpaHeHue. EcTecTBeHO TakaBa BhJIHA MMa BHB BOSKA TOUKA BB BCEKM MOMEHT
onpeaeneHa GQU3HYECKH AMIUIHTYAa M HUe HAMAaMeé HMKAaKBO NMPaBo La HAJNOKUM Ha
Ta3u AMILJIUTYAA TPOU3BONHO U3GpaHa cToliHocT. Ofavue B cbBpeMEHHATA TPa UL OHHA
HHTeprnpeTalus Ha KBAaHTOBATa MeXaHWKA BBJHOBATA QYHKLMS € CaMo pelieHue Ha
BBJIHOBOTO YpaBHeHHe (ypasHenueTo Ha IIpbouHrep B Half-nipocTust cnyyald), yuitto
eJMHCTBEH CMHUCB] € Ja MPEeJCcTaBs BePOSTHOCTTA 33 Pe3yJTATHTE OT PasIH4YHU
H3MEPBAHUA, KOMTO ‘MOXKEM Jla OCBIISCTBEM BbBPXY UACTHLATA, U 32 14 MOXE TO Ja
Urpae Tasu poJisi, onpeessiMe TPOU3BOJIHO aMIUTHTYaTa My Upe3 IpOoLeaypa, HapeueHa
“HopMupaHe”, ClefOBATEJHO BBLIHATA Ha BhJHOBaTA MEXaHHUKA He € MCTHHCKA
dusuyecka BbsHa 1 HelinuTe cBoicTBa OYAAT TPeBOXHM nMapafokcH. ITbpBoHadanHo
Tasy BbAHA Ce MOSBM KATO ONpeAesAma 3a (U3HIHM ABJEHUs, KAKBUTO ca WHTEpP-
thepeHuuaTa, gudpaxumaTa, CHEPrUUTE Ha CTAIMOHAPHUTE CHCTOAHMIS HA KBAHTOBUTE
cucTeMH U T.H. OBave Kak eJHO NTPOCTO MPEACTABAHE HA BEPOATHOCTHTE, KOETO HMa
HeMHHyeMo CyGeKTHBEH XapakTep, 61 Moro aa onpedeau HabnronaeMuTe QUIMUHK
ABJIEHHMS], KaTO 4e JIM ejjHa TaGjauLa 32 cMbPTHOCTTa 61 Morula Aa 6ble HpUUMHA 32
HHIMBRAYATHUTe cMBPTHU ciydar? Ilo kaxBo cTpaHHO chBNajleHHE HAKAKBO
ApeJcTaBsgHe Ha BEPOSTHOCTTA Bi MO0 Aa ce pa3sNpocTpandaBa B POCTPAHCTBOTO C
TeYeHHe Ha BPEMETO KaKTO peajiHa Gusuuecka BbIHa, cnocobHa la ce 0Tpasssa, Ja ce
npevynea, na gudpaktupa? '

Ho na munem cera kbM vactuuara. Io omnpeleseHHe YaCTULATA & MAJTBK 00eKT ¢
onpejeeHa CprKTypa MOCTOSHHO JIOKAJIM3MpaH B npocTpancTsoTo. Obaye, criopes
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Maxkc BopH, Tpabsa na npuemem, ue 4acTHLATa MPHCHCTBA B “MOTEHLUANHO
ChCTOSHKE” B LsU1aTa 06JaCT Ha cBOATA BbJIHA W TOBAa TRBPACHUE TPsiOBa Na ce paszbupa
He B CMHCBJI, Ye YaCTHLATA [IPUCHCTBA BBB BCEKM MOMEHT B HSIKOSl HEM3BECTHA TOUKA,
aye Ts e Be3fechblla B usyaTa ob/1acT Ha BhjiHaTa. TakaBa KOHUEMNLHS € TBBPIE MaJIKO
paz6Gupaema. Kak 61 Morio ga ce Bb3npueMe, ue QOTOH, YHHTO Pa3zMepH, CTPYBa MU
ce, He G1xa GHIIK N0o-TOIEMH OT Te3M Ha aTOMa, OU ¢e pasnpocTpsl B [IaKeT CBETHHHHK
BBJIHMY, YHATO IBJIKMHA € 300110 oT nopsaabka Ha MeTpu? Kak ga cu mpecTaBuM, e
CPAaBHUTENIHO roJisiMaTa eHeprus, IpeHacAHa OT eHa YacTULa, 6M MOIla BHE3AMHO Ja
ce KOHLEHTPHPa B TBBP/E MaJika 06J1acT, HanpuUMep, KOraTo (pOTOH MONaja B MHOTO
MaJjika (POTOKJIeTKA U IIpeAM3BIKBa OTHeNsHe Ha ejexTpoH? HaneTuHa HIMaMe NIpaBo
Ia W3MoJji3BaMe AymMaTa 4acTuua, oTHeMalku i uenus H cmucbi. CrpyBa MU ce
BAPOYEM, Ue TaKOBA CXBalllaHe 32 MPEHACHHE Ha KOPIMYCKYJSPHA eHepris € B IIBJIHO
MPOTHBOpEYUHE ¢ TEOPHATA HA MOJIETO M Y€ TO € CJIeSOBATEJIHO HECHBMECTHMO ChC
caMHTe HOeM, kouTo AMHMafiH Oelle MocTaBUJ B OCHOBaTa Ha TeOopusATa Ha
oTHocHTeNHocTTal,

TEOPUSITA HA JBOMHOTO PEIIEHUE U HEMHOTO
CBHBPEMEHHO CHCTOSHUE

C’beeMeHHI/ISIT Ha4YHH HA UHTEPNpETHPaHEe Ha KBAHTOBaTa MeXaHHMKa He CbBIIaga
ChC 3aMUCTHIIa HA OCHOBHAaTa MU UOes. KaxkTo Beue CrIOMEHAaXxX, Torapa MHUCJICX, Y€ UMa
HCTUHCKO CBHCBLILUECTBYBAHE HA BBJIHA W KOPIIYCKYJa, TACHO CEBP3IaHH TIOMEXIOY CH,
KATO BBbJIHATA W YacTHLUATa ca (M3MUYHH PealHOCTH, HehHHUpaHU [0 OOMKHOBEHUS
Ha4YHH.

[TepBoTo Hemlo, koeTo TpsadBalue Aa ce HampasW, Oellle Oa NpHIAM Ha BbiHaTa
KOHKPETEH (l)MBI/I‘ICCKPl XapaxkTep, KaAKbBTO BBJIHATA HE npuTeXapalie. CMSITEU.UG ce,
e ToBa € aGCTPaKTHO NPeNCTaBsHe Ha BEPOSITHOCTTA, HO OT Jipyra cTpaHa TpabBaiile
Jace 06HCHI/I HM3BECTHUAT (baKT, 4yc Ta3Hu BbJIHA , BBIPECKH CBOA (bHKTI/IBCH XapaxTep, ce
PasmpocTpaHABa KaTO HCTHHCKA BBITHA. ToraBa MH foiile uiesara, ye TpabBa Aa ce
pasjiv4yaBaT ABC BBJHM - U OBETE penleHusa Ha BBJIHOBOTO YPaBHEHHME Ha BhJIHOBAaTA
MeXaHHMKa U CclieJoBaTesIHO paBHpOCTpﬂHHBaLL[H Ce 10 €HH H Ctb[ll Ha4yUH, OT KOHUTO
eAHOTO, KOETO Hapuyax BbJHa v, Oeme ¢usndecka BbIHA ¢ JoGpe omnpejelicHa
AMILTHTY/A, a APYroTo - oOMKHOBeHaTa BBJHA - Oelle Konupano BbpXY BLJIHATA ¥

" Hoeume, koumo wje usnoscum myk, mo2am Od ce cpasuam ¢ mespde RPOHUYAMESHOMO
8B3pUdCEIIE, HANPABEHD Npedil t3BecHO speme om AdHWdiN 3a usKAoULmennama ynompeba
ita evaAHAMA  8%8 @BAl0sAIMd mexanuka (euxc Rapports et discussions du cingquieme Conceil
Solvay de physique d’octobre 1927, Gauthier-Villars, Paris, 1928, pp. 253-256). Ailmyaiin 3aespuu
¢ Oymume: “Cnoped meH 1mosd ew3paycerue e moxce 0d ce OMCMPAHU, dKO ce. npueme, ue
RPOYECBIN Ce ONUCEU HE CAMO C 6BAHA, 10 CBUYEEPEMEHNO YUCHILYAMA NPU PATHPOCIHPUHEHUCHIO
ce NOKAAUIUPA 858 evAnaing. Bapeam, ue o [vo Lpolin uma ocnosanue da mespcu e mosd
nanpasperue. AKo ce UINOAZ6A UIKAIOUUINEAHO 8BAHAMA HA l[Lz;bO()Lt/tcep, UHIMEpnpemayuama

HA l//[ L?:()'bp.’)l(_ll 8 cebe cu, HO Mmoe MHenue, npomugopedle ¢ nocmyﬂama 30 omHocumennocmma’.

26‘ ‘ Clemsm na pusukama - 3/98

upes Bpb3kaTa i = (v, kpleTo C Gewre koeduurenT Ha HopMupaHe. ToBa HopMHupaHe
Ha BBJIHATA, Cera ¢ BCUUKM CBOHCTBAa Ha pasnpocTpaHeHHe Ha (QusMuecKka BBJHa, #
MpULaBaLle XapaKkTep Ha KOHKpeTHa peajiHocT. [To To3n HauuH ce 0TCTPaHy NapalokchbT
3a NMpeAcTaBsHe Ha BEPOSITHOCTTa, ONpee/iaiia HabJojaeMUTE SBJIeHNUd, ThH KaTo B
AelCTBUTETHOCT Te 6Xa ofipefesieHH OT PU3MYeckaTa BBJHA ¥, a He OT BhJIHATA I

Ho tpabsamie criio ga ce 0oBscHKY ChIleCTBYBAHETO Ha dacTHLUaA roxpai Tosa Ha
BBJIHATA W TOBa ycJloXkHsiBa o6Gpasa, KoliTo MM JaBaile TasM “TeopHs Ha ABOHHOTO
pewenre”, 3a nenra cu npeacrasax torasa (1927 r.), ye ucTHHCKaTa PU3MUECKa BLIIHA,
ChBMalallla TOYTH HAaBCAKBAE C BhIHATA ¥ ¢ MpelnojiaraeMa Mallka aMILIHTYAAa, BCE
NnaK ce pasjivvyaBa B HAKAKBA TBBPJE MaJIKa IIPOCTPAHCTBEHA 06J1aCT, KbAETO TA UMa
rojiiMa MECTHA aMIJMTyAa - obnacT, KoATo O onpelesuia TOYHO YacTHULATA,
CBBP3aHA CbC CBOSITA BBJIHA. Ta3n BbJIHA HAPEKOX BBJHA 4 U NMPeANofarax, 4e U3BbH
TBBPAC MaJIKaTa CUHIYJIApHa obiacT, 06pasyBalia yacTULaTa, T 61 ce pegyuupana
JI0 BbJIHATA ¥, Taka ye OUXMe MMM TBbple npubnusutenHo # = v, B pamkuTe Ha
U3I10J13BaHUTE OGUKHOBEHO JIMHEHHY BBJIHOBH YPaBHEHUS BbJIHATA # OH H3ryexaana
Taka, KaTo Ye JIM MMa MaTeMaTHYHA CHHIYJIAPHOCT (¢ TOUKA, B KOATO aMILIMTYAATa €
GeskpaiiHa), Ho 61 Moryio fa ObJe W Apyrosde, ako Ce NOMYCHE, Ye B CHHIYJsSpHATA
0651aCcT, KbAETO aMIUIUTYAATa HA BBJHATA € TEbPAE rOJSMa, BAM3AT HEIMHEHHH
WIeHOBE, KOUTO He (PUrypupat B oOMKHOBEHHTE ypaBHEHHUS.

Taka JombjHeHaTa Teopysa Ha ABOWHOTO pelleHKue BOLH 4O MATEMATHUECKU TOYHO
ornpefeeHa TPASKTOPKS HA KOPITYCKYJIaTa KATO JIMHY, OPTOrOHANHA Ha IIOBbPXHUHUTE
¢ paBHM (pasu Ha BBIHATA ¥. To3u (hakT e uspaseH upes Gopmyia, HapeueHa “Gopmyiia
HA YIIpaBJIeHHeTO”, KOATO OTpeiesis TOYHO MO KAKbB HauMH JIBHKEHUETO Ha yacTHLaTa
ce HacouBa OT PasNpoCTPaHEHHETO Ha BeIHATA. [{ocTura ce ChILo f0 pazbupane 3a10
BEPOATHOCTTA 32 IPUCHCTBYE HA YACTHLATA B TOYKA ¢ KOOPAMHATH X, J, Z B MOMEHTA
{ ce naBa c KBaApaTa Ha MoOJIyJla Ha BbJHaTa: ||//(x,y,z,t .

Tpu Bce TOBa HOBUTE MM Pa3sMHILUIEHHs BEPXY TEOPUSATA Ha JBOMHOTO pellieHue OT
MEeTHANECETHHA FOJUHE Me KapaT Ja AbpkKa CMeTKa, Ue Ta3H TeOpHus IOoJ CTapaTa cH
Gopma 1 QopMysiaTa 3a YNpaBJeHHETO, KOATO IIPOM3THYA OT Hesd, He ca A0CTaThYHH
Jla ODSICHAT HaTThJIHO CTy4aHHHA XapaKTep Ha KOPITyCKYNAPHUTE NPOSABH U IOCTOSHHATA
HaMeca Ha BepOATHOCTHTE B TAXHOTO MpeiBHxkfaHe. ToBa Me JloBejie 10 BEBEXAAHE
Ha MAesATa, 4e JaJeHa 4acTHIa, AOPH KOraTo € H30JIMpaHa, T.e. U3BeJeHa OT BCAKO
BBLHILIHO B3aMMOJeHCTBHE, € BCe MK B MOCTOSIHEH KOHTAKT ChC CKPUTA cpella, Hrpaela
POJIATA HA TEPMOCTAT, KOITO 06MEHS ¢ Hesl HENPEKLCHATO, 110 CJIyJaeH HAuMH, CHEPIHUA
1 KOJTMuecTBO Ha ABikeHHeTo?. Tasn naes Geme 3abenszana cies 1954 r. ot rr. bom

? B nocaednoma modcem Od He ce CoMHABUME, HO e08d AL MO8A & UCNIUHCKAMA NPUYLRA 3d

6BAHOGUME NPOABYU HA Mukpouacmuyume. Bevugnocm 6cAKo c80lcmeo 1 6CAKO AeAEHUE CA
pesyamam Ha omuowerue mexcdy none 0ea obexma u 8BAHOBUME CBOLCMEa Mo2dMm da ce
NDOABAM UMEHHO YPE3 MOSA OMHOUleN e, M.¢e. & pesyamam Ha ésaumodeiicmeue, Ceemaunama
om 3eezdume docmuzd 00 HAC OUEBUIHO HeOBEINOKOABUHA OM (ﬁ/lwcmyaquu Heocnopumo e,
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1 Brbxne, KoMTO M3kasaxa XMIOTE3aTa 3a CHILECTBYBAHETO Ha “cyBKBAHTOBa cpena”,
CKpHTa Ha MO-HHMCKO CTPYKTYPHO HMBO Ha MaTepuaTa. AKO ce MpueMe Tasd IVejHa
TOYKa, TPACKTOPUHTE HA YaCTHULA, ONpelesieHH upes Gopmyata 3a ynpasleHue, ce
NpOoABABAT KATO CPEJHU TPAEKTOPHH BCJIEICTEHE Ha (WIYKTYaLlHUTe, KOMTO Hajara Ha
HellHOTO ABHUIKEHHE NNOCTOAHHUAT KOHTAKT ChC Cy6ICBaHTOBElTa, cpena. Bbpxy Ta3u HOBa
ocHoBa pa3sux cnen 1960 r. “ckpura TepMOoAMHAMMKa Ha uacTuuuTe”. Tazu
TEPMOJHHAMMKa JHeC 32 MeH € Hali-TouHaTta (opMa Ha MOsTa cTapa TEOpHs 3a
ABOHHOTO peLUeHHe U a3 CbM ybe/ieH, Ye KoraTo i ce 0ObpHe 3ac/y’KeHOTO BHHMAHHE,
TA 1€ MOKE Ja Aajie eHa OT OTIIPABHUTE TOUKHU 3a M3rpaKaaHe Ha HOBA AelCTBUTENHO
paszbupaeMa MHTEpMpeTaLuUs Ha KBAHTOBaTa (QuU3MKa.

APYTW KPUTWUYHU BEJIEXKHU

[lle HATPABHM OLLE HAKONKO KDUTUYHK OeseKKU MO MOBOJ HAa ChbBPEMEHHUTE
METOJH, U3TO3BaHK B TEOPETHUHATA MUKPO(PU3HKa.

Crnen tpynosere na llpponuHrep Bbpxy BhiHoBaTa Mexanuka (1926 r.) ce npueMa,
ue 32 Aa Ce TpeTupa npoblieMbT Ha HAKOJKO B3aMMOAEHCTBAILM YacTHLM,
pa3npoCTpaHEHUETO Ha BbJIHA TpAGBa Ia ce pasriiexJa He BbB (PH3UYECKOTO
NPOCTPAHCTBO, a B aGCTPaKTHO MPOCTPAHCTBO, 06Pa3yBaHO OT KOOPAMHATHUTE Ha
aHcamObna oT 9aeTHUM (110 npuHLMn 3N KoopAuHaTH Ha N yacTHUH). To ce Hapuua
KOH(HIY paLliOHHO NPOCTpaHeTBo. Manon3paneTo Ha ToBa aBCTPakTHO ApPOCTPAHCTBO
HE MPeNM3BHKBA HUKAKBA TPYAHOCT B KJIACHYECKATa MEXaHUMKA, KbAETO MATEPHATHUTS
TOUKH, 32 KOMTO C€ Npejnoyara, 4e ca fobpe JOKaJM3UPAHU BBB (PU3IMIECKOTO
NpPOCTPAHCTBO, UMAT Ao6pe oNpeneneHH KOOPAMHATH U KbICTO U3MEHEHMATA HA TE3H
KOOPJHHATH BB PYHKLMA OT BPEMETO OMpeAesiaT HAIIBJIHO BONIFOLIATA HA CHCTEMATA.
Ho ycnexbT Ha npegckasBaHuaTa, NOSyYeHH BbB BBIHOBATA MEXAHMKA 4Ype3 MeToAa
HA KOHQHIYPAUMOHHOTO IPOCTPAHCTBO, CTPYBA MH Ce, € MPUUYHHA Ja ce 3a6pasu, ue
T4 Torasa BoAu Ho napagokc. Kak HaucTHHA Ja ce npueMe, ue eduHCMEeHOMO
BB3MOXKHO MPEACTABAHE HA B3aHMOJEHCTBHATA MEXIY HAKOJIKO YacTHLU TpsA6Ba na
Ce MpaBH B OYEBUIHO aGCTPAKTHO MPOCTPAHCTBO, KAKBOTO & KOH(HIYPALHOHHOTO
npocTpaHeTBo? M ako 3aefHO ¢ OPTOJOKCANIHATA MHTEPIPETALIHS HA KBAHTOBATA
MeXaHuka ce NOMyCHe, Yeé YaCTHUUTE HE Ca ITOCTOSNHHO JIOKAJIM3UPAHU B
IPOCTPAHCTBOTO, KAK MOXKEM Ja CH NIPEACTABHM NIPOCTPAHCTBO, GO TO H a6CTPAKTHO,

H3TpaleHo BbPXY CHBKYMHOCTTA OT TEXHUTE KOOpAXUHATH, CJie] KaTo B ICpafIHa CMETKa .

¢e IIpHeMa, ye Te3H KOOp)IHHVaTPI He C'LLL[CCTByBaT? E,HPIHCTBCHOTO BBE3MOXHO
06SICHEHHE Ha ycrexa Ha TO3M METOJ BLB BLJHOBATA MEXAHUKA SBHO €, ue TOH JaBa
OnpenesyieH BHI npeacTaBsiHe Ha TOBa, KOETO CTaBa BLB (DI/IBPI‘{GCKOTO IIPOCTPaHCTBO,

e BIMpeuuIme d8UNCEHIA 8 MUKPOUACIUYLIME CB30ABAIN RPOMEHAUGU GBHUHY NOACIN
cse coujua nepuod. He mooce u da ce ompeue, ue me ca nodAoNCENL HA AHAROSLULLME
nosema Ha npomugodeicmeauemo. Pasauuunama 6 MOMeHMHUIME 8B IMPEUUHL CBCIMOARUA Ha

MUKPOLACIUYIUME (NOROCEHIUE U CKOPOCI HA CIMPYKMYPHUME eneMeHmiL) 600u 00 eudumama
HEeOHO3AUHOCI HA 6BHWHUME UM NPOAGU. - Bell. pes:
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KbAETO CE& Pa3sNpOCTPaHABAT BBJHH, NPEHACSLIM JIOKAJIU3UPaHH yacTHLu. ToBa
TIpeCTaBsAHE, KOETO C& OKA3Ba TBhP/E MOJE3IHO 32 CTATUCTHUSCKH IPEACKA3BAHHUS, €
obaue no HeoOxomumocT obefHeHO, ThbH KaTO He MOKe Aa NpPefCcTaBH
pa3’fipOCTPAHEHHETO HA WHAMBUAYANHHU BBLJAHU BBLB (PU3HUECKOTO MPOCTPAHCTBO.
HMacnenBaHusaTa, KOUTO NPONBIKABAX B TOBA HampaBjieHWe OT HAKOJIKO TOJHHH,
NIpeLM3HPAHH OT MPOHMLIATETHUS aHaJIU3 Ha T, Augpane e Cuiia, Me KapaT Aa MUCJIs,
Y& TOBA € UMEHHO MCTHHCKOTO 3HAYEHME Ha yCNexa Ha METO/a Ha KOHQUTYPaLMOHHOTO
MIPOCTPAHCTBO, BhBefeH oT [IIphoiMHrep BbE BRJIHOBATA MEXaHUKA, ToBa € TeMa, KOATO
W3HCKBA AONBAHHUTENIHO 3aababoyaBaHe, T KaTO TO3M yCnex Ha MeTOAAa Ha
KOH(UTYPALMOHHOTO TPOCTPAHCTBO € eXHO OT Hal-4ecTo NPOTHUBOMOCTABAHUTE
BB3PAXEHUS HA ONMCAHUETO HA SIBJIEHUATA BBLB (JM3UUHOTO NPOCTPAHCTBO, KAKTO
MpernopbLYBa TEOPUATA Ha IBOHHOTO pelleHHE.

B paBoTuTe, KBAETO C& H3NaTa WHTEPTIPETALMATA Ha SBJEHMATAa Ha KBAHTOBATA
MEXAHHKA C TIOMOILTA Ha HAEUTE Ha KOMEeHXareHckaTa LK0Ja, Cé Cpellla MOCTOSHHO
C/leJHOTO TBbPAEHHE: HUKOTa He MOraTt Jga ce HabniofaBaT €JHOBPEMEHHO
KOPIYCKYJISPHUST ¥ BhTHOBUAT ACTIEKTH HA (huzuuHUTE 00EKTH, 6JUHUAT OT ACNEKTUTE
U34e3Ba B U3MEPBAHETO, KBJIETO ce roapssa Apyruart. M nopu ce xaspa, ye yaCTHLUTE
ca PU3MYHU CBILHOCTH, KOMTO [pHUeMaT eUH Clieq APYr KOPIyCKYJApeH X BbJIHOBH
acrniekT. Wanaraiixu MiaedTe Ha KONEHXareHckaTa IUKoJla, a3 CAMHUAT CBM
BB3NPOH3BEXJa] HAKOM OT Te3H TBBPIEeHMsA, HO JHEC MOHUTE NPONBJIKUTEIHU
pa3CHKACHUS BBPXY Ta3d TeMa Me KapaT Aa MM, Ye Te ¢a Omiu morpeiHy.
HaucTuHa, Ja pasriejaMe DErHCTPUPAHETO Ha UHTep(epeHIHM MBULU BBPXY
doTorpadcka naaka, KOETO MOXe ia ce MOJIy1H KaKTO ¢ elIeKTPOHH, TaKa U ¢ OTOHHU.
ITpucTUraHeTo Ha YacTULA B TOYKA OT JIAKATa HHHLMKMPA MaJIKO JIOKAJIHO SBJICHHE HA
HOHM3aUMsA, KOeTO NPEeAU3BUKBA M0ABATA Ha YEPHO METHO BBPXY HEraTHBA, HO
HaGNIoeHHeTo Ha MHTep(hepeH Y HHTE HBULY H3UCKBA O IJ1aKaTa a JOCTUrHAT MHOTO
YACTHIM, NOHEKE MMOIBATA HA UBHULHTE Pe3YJITHPa He TUPEKTHO OT HHIWBHIYAJHUTE
NonafeHns, a oT TAXHOTO CTaTHCTHUECKO paznpedenerue BbpXy Iuakarta. Cre-
JIOBATEJHO MPH eKCIEPUMEHTA ¢& HaOJIIOAaBAT eJHOBPEMEHHO KAKTO KOPIYCKYJIAPHUAT
ACTIEeKT, IbJIXKALLL ce Ha (hakTa, ue NOKaJHUTE 6()eKTH ca Pe3yJITaT OT NIPUCTUIAHETO Ha
yacTHLA B JajJeHa TOUKA, TAKa ¥ BBJIHOBHAT aCNexT, IbJKALL Ce Ha (bam"a, ye CTATHC-
THYeCKOTO paslpefesieHHe Ha YacTHLMTE B MPOCTPAHCTBOTO € YNPaBJIABaHO OT
pasnpocTpaHeHHeTo Ha BbiHa. CrielloBaTe/lHO HE € TOYHO Ja Ce Ka3Ba, He e[HO OT
SIBJIGHMSATA MOXE J1a Ce POABH caMo [IPX OTCHCTBUETO HA APYrOTO H € OILLE 110-MOrper-
HO Ja Ce Ka3Ba, ue CHUIECTBYBA e[IHA U CblUa (U3HUecka peasHoCT, NPeACTaBA ce
TY B KOPMyCKY/IAPEH, TY BB BBHIHOB ACIEKT.

,[[pyr MYHKT, BBPXY KOHTO ¢ IIOJIE3HO 1 Ce MpHBJieue BHUMAHHETO, € QakThT, Ue 33
no- ronﬂmaTa YacT OT C’beeMGHHI/ITG d)usuuu BBAHATA [10YTH BMHATH C€ pa3riexaa
KaTo TIOCKa MOHOXpOMaTH‘{Ha BBJIHA ¢ OTpejeieHa YeCTOTa, KOeTo N03B0JisSBa Ja ce

npnnmue Ha qacTuuaTa (H.HH [IOHEe Ha TOBa, KOETO ocTaBa IIpy ToBa pa3mexc)1aﬂe) OIT- .

pelleNeHa eHEPIHs B KBAHTOBATA peNaLus W hv.Obavue AIBHO & HECBMHEHO, Y€ BbB
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¢u3MUECKH TOYHA TEOPHS HA BBJTHUTE MJI0CKA MOHOXPOMAaTHYHA BbJIHA HE ChILECTRYBA.
B neficTBuTeTHOCT HHe MIMaMe BUHATH pafoTa ¢ BBJIHOB MAKET, YHUETO U3 TbUBAHE HMa
HayaJio ¥ kpa#, U 3HaeM MHoTO fo6pe, ue TaKbB NaKeT UMa BUHATH CIIEKTPaJIHA ILMPHIHA,
NpUONIU3MTENTHO PaBHA HA PELIUIIPOYHATA CTOMHOCT Ha IPOAB/IKUTENHOCTTA Ha U3/ TbY-
BaHETO.

M3xmounTeIHOTO pasryiexiaHe Ha MOHOXPOMATUYHM BBJHM BOLH A0 ApYyra
TIorpellina KOHUENUust. AKo pasrieame BbJIHA, KOSTO MOXE Ja ¢e NPeACTaBH 10 METOLa
Ha Qypue upes cyneprno3uLMst Ha MOHOXPOMATUYHH KOMIIOHEHTH, (PU3UUECKH CMUCHII
HMa caMo CyneprosnlKaTa. Ako Hanpumep UMaMe paboTa ¢ TpenTsiiia CTpyHa, UHeTOo
JABH)XEHUE MOXeE Ja ce NPEeACTaBy 4pe3 CYNeprio3HUUs Ha XapMOHMYHH C'hCTaBSILH,
(bHUIMOBHAT 3aMMC Ha TOBA ABMXKEHUE LLE HU MTOKaXe, Ue BbB BCEKM MOMEHT CTPYHATA
UMa TBBPJAE CJI0XHa (HOpMa, U3MEHAILA Ce HEeNPEeKbCHATO © TeYeHUe Ha BPEMETO,
clie\BaiiKu eqHH cIIoXeH 3akoH. Hullo B ToBa ABMIXEHHE He MO3BOJIABA Ja CE Pa3iuyaT
MOHOXPOMaTUYHUTE KOMIOHEHTU: T CHLIUIECTBYBAT CaMO B CH3HAHHUETO Ha
TEOPETULHTE, KOUTO THPCAT Ja HampaBaT abcTpakTeH aHANM3 Ha TOBA JBHXKGHUE.
KommonenTuTe Guxa noyqusin GUIHYHO ChLUECTBYBaHe CaMO IPH TIXHOTO M30JIUpaHe
4pes orepaums, KosITo oueBUAHO 61 paskbcana cyneprosuuusaTa. Bripoyem ngnara
TeOpHsl Ha uHTepdepeHuusTa 6u Guna HeTOUHa, ako He Geme Taxa. MnesTa, ue
MOHOXPOMaTHYHHTE KOMIIOHEHTH UMAT PeaJTHO ChUIECTBYBAHE BLB (PU3HIECKH NPOLIEC,
KOHTO NMPOMU3THYA OT TIXHATA CYNEPIO3ULMS, & SIBHO NMOTPELIHA, M TOBA ONOPOYABA
YacT OT TEOPETHYHHUTE Pa3ChKAEHHS, KOUTO MOHACTOsIEM ca oOHYaltHy B KBAHTOBATA

(usuka, HO a3 He GUX MO'bJI fla M3JIOXKA TYK BCHUKHU CIEACTBYA, 10 KOUTO TA3U WITIO3MS
©u Moroa na goeefe.

3AKJIFOYEHHME

W 1bH, MoeTo 3axumouenne e 6'b/ie, 4e HACTOALIMTE HHTEPIPETALIMY Ha KBAHTOBATA
pusuxa Tpabea B Gbaeme Na GbaT 3aMEHEHH OT TEOPETHHHH MAEW, KOUTO Mie HU
AAAT MO-N'BJIHU U MO-SACHU 06pasu Ha MHKpodM3HYHATA peanHOCT. Muchs, ue
TEOpUATA Ha ABOHHOTO PeLIEHUe U CKPUTATA TEPMOAMHAMHUKA Ha YACTHLHTE, ZOPH B
TAXHATA HACTOSLLA U CUTYPHO OLLE HEChBbPILIEHA (JopMa, HM IaBAT BeUe U es 3a TOBA,
koeTo 61 Tpabeano na GLAe B yrpelHaTa KBaHToBa (DH3HKA.

Y IMBUTEJIHUTE OTKPHTHA, KOHTO CE 0ABMXA NPe3 NMOCIIEHIS I0JIOBUH BEK, BOJEXA
TEOpeTHUHTE Ha (U3HKATA N0 CH3JABAHE HA CPABHUTENHO MPOCTH (HOpMaiUMH,
T103BONIABAILIA eKCIIEPUMEHTaJHUTE (aKTH Aa ce M3pas3gBaT U Jia Ce MpeAcKasBaT ¢
M3BECTHa CUTYpHOCT. ToBa Genle JIErMTUMHO W MPakTMYECKH MHOro moJjiesHo. Ho
HaBUKBT JA CE€ WU3ITOJI3BAT C MPELMU3HOCT U U300PETATEIHOCT “DelenTUTe” ¢ YUCTO
(popmarieH xapakTep AompuHece aa ce Mo3abpaby, 4e KeJaHHETO Aa ce pasbepe H ga
Ce MpeACTaBM ACHO (QU3MYECKATA PEAJIHOCT BUHATH € OHJIO M OcTaBa 663 ChbMHEHHE
Hali-BFh3BUIICHATA e U KPaliHOTO Hali-NJIOLOTBOPHO younue Ha (QyHAAMEHTATHHTE
(pu3rveckd U3CTeIBAHH.

lTpeGog om ¢pexcku (cve cokpaujerus); A. KapacTosHos m
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MMUCJIN 110 ITIOBO A AHAJIOTHUATA
MEXKAY HAKOU I'PABUTAIIMOHHI 1
EJEKTPOCTATUYHU BEJYMHI

Mapus Mepapesa, aa.acucmerm

OT BekoBe [0 MHEC YUEHMTE pasAessT B3auMOISHOTBHETO MEXAY pa3nudHuTe ofexkTu
Hali-rpy6o Ha TpaBHTALMOHHO U eJIeKTPOCTATHYHO. ["paBHTAIIMOHHOTO B3aUMONEHCTBHE Ce
OMHMCBAa OT 3aKoHa Ha HIoToH, a efekTpocTaTHHHOTO OT 3ak0Ha Ha KynoH, KOHTO BHHIIHO ca
6nusnany. Te, kaTo ve JIM, ca CH NMOAENMIH NPOCTPAHCTBOTO - CMATA C€, Y€ TOJEMHUTE
pasMepH M jJajleuHuTe o0ekTH ca MecTaTa, KbAeTO mpHeMmaMe, ue npeobnagaba
IPaBUTALUSATA U U3MI'bKBA AefCTBHETO Ha 3aKoHa Ha HIOTOH, a MaJikuTe pasMepu 1 objacTuTe
Ha MHKPOCBETA Ca OCTABEHH Ha eeKTPOCTATHKATA M 3akoHa Ha KynoH. Tam, kbaeTo
npeofiafaga rpaBUTANHOHHOTO B3aUMojelcTBUE, ce MpeHebpersa eneKTPOCTATHIHOTO H
obpatHo. VI nHec, QOKBASTO CTUrA ITOITIEABT HA U3CAeOBATEICKUTE ANAPATH, H3HPATEHH OT
YoBeka B kocMoca, ce BUXKIA, Ue € B cHJIa 3akoHBT Ha HioTon.

LenTa Ha HacToflnaTa paboTa e ma chpe BHHMAHUETO BBLPXY MHTEPECHHTE NPHITHKH,
KOHTO ce HaGoJaBaT IIPY HAKOU FPABUTAIIMOHHHY W €IeKTPOCTATHYHH 3aBHCHMOCTH (H3BLH
CIOMEHATHTE Bede JBa OCHOBHM 3aKOHa) M BL3 OCHOBa Ha TOBa Ja HOTHLPCH HAKOH
EBEHTYaJIHU 3aKJIOYeHHA. /

Ha nupBo MscTo Lie cooMeHeM BeJHYMHATA, KOATO [PeICTaBliABa OTHOLLEHHETO HA
[I'bJIHATA IPABATALMOHHS. HIIH eJIeKTpocTaTHYHA eHeprud Ha chepa ¢ paguyc R ¥ maca M, a
38 eJIeKTPOCTATHUHIA cllyvall - 3apsan Z¢ , KbM Aﬁﬂmaﬁnosaﬂ it eneprus Mc2. 3a kpaTKocT
e 5 GenexuM ¢ A, KaTo rope BOACHO LUE MHAEKCHPaMe C “g” 33 FpaBUTALMOHHES | C “2” 32
£IeKTPOCTATHYHUA CITyyal, T.e.

-y 2.2

GM oy ye . Z7€ M
Rc? 4rg, Mc?
xbaeTo G = 6,6.107" m3/kg.s? e yHuBepcanHaTa TpaBUTALHOHHA KOHCTAaHTa, §,=8,8.

10-2 f/m - yuuBepcanHaTa eqekTPOCTATHYHA KOHCTAHTA, & ¢ - CKOPOCTTA HA CBCTIHHATA.
BeapasmepHuTe peuunaH (1) MoraT Aa 6bOaT pasrileXSaHH H IPOCTO KATO OTHOUICHHE HA
IefiCTBHTENMHNA TOTEHIMA Ha TAIOTO KbM MAKCHMAJHO paspellieHHA B IPUPOAATA, KbIETO
CKOpPOCTTA. Ha CBETJIMHATA He Moxe Oa Obje HaoMHHATa

A5 =

VZ
A8 = =
c
3apHcHMOCTTA
.
GM . ..
=R,
c

KOATO BNM3a B uspasa (1), e u3secTHa kaTo paauyc Ha llIsapimna. Toea e paHychT, KOUTO
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1e npuTexasa cdepa ¢ Maca M, KOraTo ITRIHATA i TPABHTAIHOHHA eHEPIHs Ce H3paBHu ¢ Mc?,
EnextpocTaTuunnAT aHasor Ha paguyca Ha [lsapuuunng, T.e. paiuychT KoiiTo e uMa chepa
CBe 3apAn Ze H Maca M, KOraTo IbJHATA i eIeKTPOCTATHYHA eHepIus ce U3paBHu ¢ Mck:

R
Ze
2 =
4re,Mc
IIpean U3BECTHO BpEeMeE 6¢ BBBENEH BBLB BPB3Ka C H3CNIEABaHE Ha KIaCThpPH B dlpaTa Ha

aromure (Menapesa, 1991 r.) ¢ IBIroTO HAHMEHOBaHUE EJIEMEHTAPEH €JIEKTPOCTATHYEH

pasmep (EEP), xofito cera orGensssaMe npocrto ¢ Ré. C npyru gymu, HabGniojasa ce
aHaJIorusTA:

e

Rach A[’ _ Re

R R
T.e. O'bJIHATA PABUTALMOHHA €HEPrHA Ha TaJIo ¢ Maca M u pagmyc R ce OTHACA KbM
ARHmaiinopaTa My eHeprus Mc?, KakTo HeroBuaT paguyc Ha LIBapIuuan KbM
AelicTBuTeNHNA My paguyc. IIpy cioydas Ha eNeKTPOCTATHYHO 3apelleHO TAJIO, HeroBaTa
TBJIHA €IeKTPOCTATHYHA EHEPrHA Ce OTHACH KbM Mc? Taka, KaKTO HETOBHAT €IEKTPO-
CTaTHYeH aHaJIOr Ha paauyca Ha IlIBapuiummna, T.HAp. eleMEHTapeH eleKTpOCTaTHYEH pas-
Mep R¢, ce OTHacs KbM JeHCTBHTETHHS MY PaInyc.

CMsATa ce, Ye B Kpaf HA XHBOTa CcH efHa kojabupama nmon AelHcTBHeTo Ha
TpaBHTALHOHHNUTE CUJIM MaCHBHA 3B€371a, IH[e ce oBUe 110 cepa ¢ paguyc R = Rt s MmomenTa,
B KOHTO I'bJIHATA H FPABHTALIMOHHA eHEPTHA ce M3paBHU ¢ Mc? (ym Bee.enHo, koraTo v2 = ¢?)
M e ce nperbpHe B uepHa mynka. OT Hest He wle Moxe Aa Obie HaG/IFOMaBAH HUKAKDE
CBETJIMHEH CHIHAJ, HO TPABUTALIMOHEOTO H JeficTBHe He e Ghle IPOMEHEHO.

IpumepET € YepBa jymKa, H3MON3BAH TONKOBA YECTO M CTAHAT KIACHUECKH, € CIIyasT Cho
apesfia ¢ Maca M = 3,5.M_ (c M, e osHaueHa Macata Ha ClbHIeTO) T.e. M = 7.10% kg, Torasa
pamuycsT Ha IlBapuumaacrasa R = 4,4.103 m, a 3a na Moxe vacTuma ¢ Maca M = 10-2 kg (ot
TNIOpATbKA HA NIPOTOH, Ha ATOMHHTE IPA KK Ha OHOBA, KOETO J0CKOPO HAPHYAXME eNeMEHTAPHI

A% =

HaCTHLIM) A G NIpeBbpHE B YepHA TYTKa, O TpsAGBAJIO HeWHUAT pajiiyc Aa CTAHE OT NMOPSATBKA -

Ha Rsh = 10-% m, koero e manmeu non [Lnankosara rpasuna. Io nmpurun BsaMa 3abpana sa
CBLIECTBYBAHETO HA IIOAOGHH MEKpO-UepHH AyMKkH. OTTaThk [11aHKoBaTa FPAHALA TPYIHOCTHTE
TIPOH3THYAT OT KBAHTYBAHE Ha IPOCTPAHCTBOTO B Tasu obnact (Cren Openpany, 1996) 1 MHOro
€ BBIMOXKHO [la Ce OKaXaT B U3BECTEH CMHCBN TeXHHUYecku. M ako HHMe pellHM Ha ce
aGcTpaxupame oT TAX, GMxMe MOrH, NoHe (opMallHO, fa IpecMeTHEM CHIATA Ha
B3aHMOJICHCTBHE MeX /1y A1Be YepHu mymkn ¢ M = 7.10%0 kg u mexkmy npyru mee ¢ M = 102 xg. 3a
IOBPBUTE, NPY H3MEHEHHE Ha PA3CTOSHUETO MoMexay uM ot 104m no 10% m tasu cuna e ce
npomens ot 104 N 1o 0,3 N. Cunata Ha BsaumopelicTsre MexX Iy J1Be MUKPOYEpHH [IYIIKH C Maca
M =10?" kg we ce uamers B chiyite rpasmup (Mexay 104 N u 0,3 N), KoraTo!pascTosHHETO
- nomexay uM ce MeHn Mexay 1072 m 1 1072 m. C mpyru mymu 3a MUKpO-TpaBHTALMOHHUTE
JYTIKA KO [1a. € ATOMHO AMPO Lile NPE/ICTABIIABA LANA BCEIeHA B CHIIATE HA IPHBIIHYAHE TIOMEXKIY
MM IJTH [TbK C HSKOM OT YACTHLUTE, ChCTABAIIH ATOMHOTO SIpo, Ie FLuar YyIOBHIIHO I'OJIEMH,
HO e HAMANIABAT H3BBHPEIHO GBP30 ¢ yBeNHIaBaHE HA Pa3CTOAHMETO, | ! S B
"Axo ce 06BPHEM KBM €/IeKTPOCTATHIHHSA aHAJIOT, T.€. KbM CIIy4ast Ha eleKTPOCTATHYHO
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sapenesa cepa ¢ R = R MoxXeM Ja cMmATaMme, HE CMe Ce cOlr'bCKalli ¢ HEMO KaTo
enexTpocTaTHYHa “mynka”. Pasbupame KONKO PHCKOBAHO & NONOOHO NPEANOIOKEHH e, 3aTOBa
He IHe OTHIEM Mo-jajled OT caMO BBLHIIHATA NPUIHKA, a HMEHHO, Y€ NBJiHATa
eJJEKTPOCTATUYHA eHeprus Ha Takapa “Oymka” ce H3passiBa C Mc?. 3aToBa s MOCTABAME B
KABHYKH, KaTO o0pbIaMe BHAMAHHKE FIIABHO BBPXY (akTa, ue 6u Tpsabpalio na npencTapiisa
enHo ofpasyBaHMe, NO-PA3NUUHO OT ApyruTe. He 3naem Kaxbs uBAT O MOrBJ fa it 6poe
TIpHIIHCAH, HO M OT Hes He OuBa [a ce oyaksa ga Obe XBAHAT CBETIUHEH CHIHAJL, IOKATO
ejexTpocTaTH4HOTO i meficTue 6u TpAbBaso Aa MOXe Ja ce nabsropasa.

Hsxon npocTd NpecMATAHHA NOKA3BaT, Y€ OYTH BCAKA €IEKTPOCTATHHHO 3apellcHa
yacTHia ¢ Maca okosio 10-?7 kg 61 Morna oa npencTapsBa eleKTPOCTATHYHA “myrika”, cTHTa
paamychT i na 6bae okono 107 m. A Tosa ca npuGAMINTENHO PASMEPHTE HA MPOTOH,
JeyTPOH H TDUTOH H Ha TaKa HApEeYeHHUTe NPOTOSApa WK KJIacTbpUTE B aTOMHI/I‘:I‘e ﬂ,upz:, 3a
KOUTO HHE CMSITAME, Y& MOTaT Aa GBIAT pasryiexaHy KaTo eleKTpoCTaTHUHA “aynki”. Y
KOJKOTO U [ia CMe Mpeana3ABy B H3UCKBAHHUATA CH, He MOXEM 1A He oTDenexum, qezTe’m
“JlyfIK#”, T.e. OBEKTH, MPH KOHTO eNeKTPOCTATHYHATA SHEPIUA CE € M3PABHUIA C Mc?, e
H3532T He YaK TOJKOBa ek30THHHH. [ToHe IO ce 0THACH IO KJIACTBPHUTE B ApaTa, 3a KOUTO
ce 3Hae, 4e ce cpelaT JocTa YecTo.

MMa ofave # Olle HELO MHTEPECHO - TOBA, e MPHU ENEKTPOH (¢ = 1,6.109C HSM =
9,1.3073! kg) 3a eneMeHTApPHUA €NEKTPOCTATHYEH paiMep ce MofydaBa Re = 2,8.107! m”—
TOYHO BeJIMMHHATA, KOATO CME CBMKHAJIH 13 HapuyaMe “Kaciueckl pallyc Ha eleKTpOoHa .
MokeM JTi Tp¥ TOBA MOJIOXKEHUE Aa CH NPEACTABAM, Y€ B HETOBO JIMIE CME CC cGITBCKANH ©
enexTpocTaTHuHA “Oynka”? Cmarame, 4e HMaMe OCHOBAHHE Ia MHCITHM Taka, olle nqnetle
KATO MMaMe NpeJBHI HEroBaTA H3BBHPEIHO rofiAMa yCTONIHBOCT.

Pas6upa ce, IpH CIIyUaHTe Ha eNeKTPOCTATHIHH “nynku” Tpabsa ga Bmfmxﬂm o Opyru
BBLIPOCH, CBLP3AHH [NONBLJIHUTENHO C TEXHUTE 3apilH, KOUTO Ouneifku ABa BHAA,
ABTOMATHYECKH 1@ BHECAT ¥ [IBA BUJA B3aHMOMEHCTBHA - HA TIPHBJIHYAHE 1l HA oTONIBCKBAYE,
Helo, KOSTO Fo HAMA NPK FPABUTALMOHHHUTE (MM [IOHE 10 Cera BCHHKH MUCIUM taka). Ho
HHE CHIHATENHO Ce CTapaeM [a ONPOCTHM Hemarta, aboTpaxupalikk ce OT ABaTa BHAA
B3aHMOIeifcTRIE, 3allOTO 3acera MOXKEM CaMo HA TOCTABHM BBIIPOCHTE, Ge3s na oMe.
crnocoBHK Ja UM JAJeM OTIOBOD. ‘ ‘

Orlle elHA BEJIAUHHA, HA KOSTO 3acyxkasa fa 6be 06BpHATO BHUMAaHWE 1 KOATO MOXKeE
na 66 pasreada B iBA BAPHAHTA - 'PaBHTAlIMOHEH H EIEKTPOCTATUHEH, © IUTLTHOCTTA Ha
eHepruaTa Ha NageHo Tano. Ta mpeacTapiigBa eHepriiATa B efHHANA oGen{ H Ce IaBa CbC
CJIEIHATE 3aBHCHMOCTH 33 FPABHTALIMOHHHSA U 32 CIIEKTPOCTATUHHNA CITy4am:

‘ ., GM’ B VA
Br=f 4z, R*

KhIETO O3HAEHHATA Ca CBUIATE, KAKTO PY IPEAHLIHATE 3aprouMocTH. Mamepsa ce B J /m3
wmi B N/m? u ce roBopH 3a HaJlATaHeTo, 00YC/IOBEHO OT EHEPIHATA B obema. o

Epa vepha aymka o M = 7.10% kg 1le MMa [TBTHOCT Ha l‘pam;xTauuoaHaTa eHeprus Bt =
1037 Jjm?, a wepua MyMKa,c MacaTa Ha MPOTOH - B® = 101 J/m?. Hstxcon o:gknacrbpu’rﬁe B
ATOMHKTE A/IPA, 32 KOHTO CIIOMEHAXME, Ue C& XapakTepusupaT ¢ R¢ okono 107*m, e Tpaoea

: THY ‘ 44§
N2 NpUTekABaT [TETHOCT HA ENIEKTPOCTATHYHATA CHEpTUs B oT nopsaabka wa 104 J/m’. (3a
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CpaBHEHHE MIBTHOCTTA Ha IPaBMTALIMOHHATA eHeprus Ha 3emsta ¢ B = 107 J/m3, a Ha
Creruero - B2 = 1013 J/m?). EnekTpoHbT MMa NALTHOCT HA e/IEKTPOCTATHYHATA eHeprus B
=103 J/m?, a mrbTHOCTTA Ha rpaBHTaUKOHHATA MY eHeprus e BT = 1012 J/m?3.

C npyru nymu emHa fynika, rpaBUTALMOHHA HIH €l1eKTPOCTATHUHA, 61 TpaGBaio ma ce
OTJIMYaBa C OTPOMHA IUTHTHOCT HA CHOTBETHATA EHEPrUsA. A Kak MaTepusATa pearupa Ha
TAKOBA OTPOMHO HAJIATAHE U 110 KAKLB HAYHH Ce 3abpia B pasriexnaHusg obeM, He 3HaeM.

Wma equn unrepecen (akT, Ha KolTo uckame fa ce cnpeMm. CriomMeHaxMe, ue [UTBTHOCTTA Ha
TpaBHTALMOHHATA EHEPIHs [IPH eNleKTpoHa e 5% = 10712 J/m3, To copapouny nansu 3a Mneunrs
T M =10 kg u R = 3,5.102m, a 3a Beesenata M = 102 kg u R = 10% m. [IpecMeTHaTHTE
KaTo Ha Llera ¢ Te3n JaHHY CTOHHOCTH Ha IPaBHTAIMOHHATA ILTBTHOCT Ha Tes3H npa obexra ce
OKa3a, 4e ca OT ChLuA nopaawk, okono 1011 J/m®. 3atosa pewmxme fa MoTBpeHM HAKoOM
KocMUYecky 00eKTH, 3a KOMTO [aHHUTE fa ca G ofeKT HA MO-CEpHO3HO NMpOyYBAHe W [a
BUIMM KaK NPH TAX CTOH BBIPOCHT C ILUTETHOCTTA HA IPaBUTALMOHHATA eHeprus. MsGpaxme
HAKOHU 3BE3[HH KYTIOBE H 3BE3[HU acouMallyy, uscnenpany oT M. Kourusac u crasTopu (M.
Kontizas, 1982, 1983, 1987, 1989) 1 or Yuncuu (C. D. Wilson, 1991), xaxTo ¥ HAKOH NAHHH 34
uspectHd H I obnauu (Landolt & Bornstein, 1982). ITyGmixyBarure ot M. KonTHzac u oT
YHICEH DAHHH Ce OTHACAT MO TOBEYE OT [BECTA 3Be3NHM oGpasyBaHHUA H ca pdsynraT Ha
MHoro6poittu Habmonenns. [TpecMeTHaXMe TSXHATA IPaBUTALMOHHA IUTHTHOCT Ha eHepruaTa,
oBobaBaiikn pesy.ITATHTE OT JOCTATHLYHO FONAM GPOH NpeCMATAHMS 1 B KpaiiHus pesynTar ce
OrpaHHxMe ¢ nopsanbka. Okasa ce, 4e IIBTHOCTTA HA [PABHTALHOHHATA eHeprys U IpH Te3H
KocMuUeckH obekTH, kakTo B npy Hakod H 11 ofnauy e npu6IH3NTENHO OT ChLIus TIOPSIBK -
Bt = 1012 - 10" J/m?®, kaxTo Tazu npu enexrpona. C IPYrd DyM¥ e1eKTPOHLT, HAKOU 3BE3IHH
obpasysatus 1 vakou H 11 obnawm ce 3aGen3sa, ue MMAT NPHGIHIATENHO eAHAKBA IUILTHOCT HA
rpaBHTalMOHHATA eHeprus. Muciiam, ye 61 6110 MHOTO NPHBJIEKATENHO fa HMAME IpaBo fa
HHTCpNpeTHPaMe BCHYKO TOBa KATO YKa3aHHE 34 €IMHCTBOTO HA OGEKTUTE OT Hall-MaJIKHTe [0
Haif-rosleMHTe B CBETA, KOITO HY 3a06HKAIs.

W axo e papno, ue Bor He cMeHs MoJ(eJTHTe, & CMEHS 10-CKOpO pasMepHTe, 33110 Torasa
A2 He CH TIO3BOJIUM Jla CMATaME, Ye He € H3KII0MEHO HAKOH OT TE3M OrPOMHH KOCMUYECKH

_o6pasyBaHuA KM YACTH OT TSX 12 M3OUTBAT BIMSHUETO HE CAMO Ha rpaBHTAIHOHHOTO, HO |
Ha eNeKTpOCTATHYHOTO B3auMoZe#cTrre? 3amo fa He 6bae BBIMOXKHO NPHETOTO
baBHOBeCHEe MEXIY pasIUMHHTE IO 3HAK €JIEKTPOCTATHHHH 3apsin (KOHTO 3HaeM, 4e
CPLUSCTBYBAT BB BRI Ha IJ1A3Ma B MHOrO KOCMHYeckH ofexTH) Oa Gble HapyIIeHO OT
HSKaKBa He 0COBEHO roysimMa (IyKTyalus, KOETo Ja NPeBbpHE HAKOM OT Te3H KOCMHIECKH
0GeKTH HJIH YacTH OT TSX, NOHe BPEMEHHO, B OFPOMHH HAeNeKTPU3HPAHU Tella Wi
HAGJICKTPHIMPAHH O6JacTH OT Te3u Tejia? Ilo MpHHIMN HAMA HAKakBa 3a6paHa 3a MORO6HO
Hewo. [opu 6u 6Hn0 mo-ckopo ecTecTBeHO ma Obie BB3MPHETA TaKkaBa BB3IMOXKHOCT.
OcofeHo cieq KaTo Hackopo Be NOKIagBaHO, Ye B HeJpaTa Ha HAKOM CNHNTHYHH IAJakTHKH
CBLIIECTBYBAT CTPAHCTBALIH KJACTHDH, 32 KOUTO Ce MPeRIIoNara, 4e 110 HAKAKELB HATHH ca ce
OTKECHAJIU OT POJUTENCKHTE CH FAJIAKTHKH U Ca Ce 030BAJH HA CEFANIHOTO CH MICTO CHTYpHO
CIIEM NOCTATBHYHO IR0 CTPAHCTBAHE CPE/l KOCMHHECKHTE TOKOBE M MArHHMTHY oneTa (West,
1995). Cren xaTo e qokasaHo CHINECTBYBaHETO HA pasauuHd QaxTopH, KOMTO H3MEHAT
CBCTOSHHETO Ha eeKTPU3aLHA B I1a3MATa, KOSTO e namupa B Kocmoca. U wali-rnasroTo,
0COGEHO CJIefl KATO MOYTH BCHYKM CA €AHHOLYLIHH, Ye ChINECTBYBaHeTO Ha Bcemenara,
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CHLCTABEHA OT TOJKOBA MHOIo 00EKTH, € Pe3yJITAT TOYHO Ha pasiH4HH QIyKTyaluu B
NUTBTHOCTTA HA CpefaTa.

Toraea, ako mpreMeM, ue elHa KOCMHYECKA KIeTka HMa ofeM CpeIHO OT NOopAlbka Ha
105 - 10%" m3, maca okonio 10 kg u chabpxa npubausurenno 107 - 10! vactuuy, sapenenn
c e[IHH 3HaK B e[iUH KyOHYecku MeThp (kakBaTo e cpefHaTa mirpTHooT Ha H I obnanure) u
BCAKA YACTHLA NIPHTEXABa 110 e[MH eJIeMEHTAPEH 3apA/, TOBa 03HAYaBa, ye B nonoben obem
we uma okosio 1090 - 1062 enemenTapuu 3apaga or gazeH 3Hak. [IBa nono6uu obnaxa e cu
B3auMoelicTBAT IPABMTALMOHHO HA paicTosnde egud mapcek (3.10' m) cwec cuna
npubausurenso 1022 N. dnykTyauus, kosTo fa rpynupa Hanpumep 103 ot sapspure ¢
efHAKBB IHAK B €OMH OT Te31 06ekTH, e Gopmupa obaact ¢ okono 103 - 10 enemenTapun
sapaga. Ilogobua obnact B HAKaKbB APYr obekT, OTCTOALA HA eIHH NapCeKk pascTosHNe,
HarpuMep, We cH BlauMoflelicTBa ¢ mbpBaTa che cuyia Mexay 0,3 u 30 N, koeto e MHOro
MAJIKO B CPABHEHHE C IpABUTALMOHHOTO B3anMopeiicTeue. Ho QurykTyanus ot oxojio 10¥ ot
HAIMYHUTE SIHOMMEHHH 3apsify e (popmupa obnact ¢ okojo 104 - 104 enementapHu
3apsfa W Lle B3aumofeiicTsa ¢ nofodHa (uiykTyalus oT Apyrud ofekT, nak Ha pascTOAHHE
enuH mapcek, Beue cbe cuna 1017 - 102 N. Ako obextuTe ca Hanpumep asa obnaka H II, ue
03HauABA, Y& eIEKTPOCTATHYHOTO B3aNMoAeliCTBHE MEX/1y JIBE CPABHHTETHO MAaJIKH HacTH
OT TAX e 6BbAe OT MopAmbKA HA IPaBATALMOHHOTO NPHBIHYAHE HA NeNHTe OOCKTH,
npecMeTHaTO 10 3akoHa Ha HrortoH. KoeTo ot cBos cTpana Ou Morjo na o3Havapa, He
HAKakpa (QAyKTyanus oT nopambka Ha 102 npu enekTpocTaTHYHMTE 3apsaiu 6u Morna na
CTaHe IPUHHHA 33 UYBCTBHTEHH BIMAHUA BBPXY NOBEASHHETO HA HAKOH KOCMHECK oBexTH.
KajnkoTo e, ye eKCIIepHMEHTH, CBBP3AHH C eJIEKTPOCTATHYHOTO B3AHMOISHCTBHE MexIy
KOCMHYecky 06eKTH, € MHOrO TPYAHO Aa GBIAT MPEMIOKEHH, & Olle DO-TPYAHO Jia 6biaT
OCBHINECTBEHH, 34 Aa ObAAT NpoBepeHy Nofo0HH NpeaNnoioXeHus.

Topa, KoeTo e curypHo ofade e, ye He GHBa [a HH CMyIlaBa BPEMETO, HEODXOMMMO 3a
eBeHTYaJIHO HATpYNBaHe Ha orpoMeH Opoi 3apsfii, 3alOTO TOBA He CMYUIABA HIIH ILTAIIH
IMpupoaaTa - TA pasmojara ¢ BCHUKOTO BpeMe. 3aToBa Heka NAIeM Kypax Ha MHCBIITA CH H
Hexa IpelIoNoKuM, Ye ako 6bfie Bh3NpHeTa NoA00HA BH3IMOKHOCT 32 HASIeKTPHINPAHE Ha
KocoMirdecks o6eKTH MJIH HA 4acTH OT TAX, Moxe 61 me MoraT fa 6baatr pelueHy H HAKOK
BBIPOCH, CRHPIAHU TMOHE C YACT OT HEBUIHMATA Maca, KOATO YHEHUTE THPCAT OT TOJNKOBA

BpeMe.
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»3A I/UIEOJ'IOFI/I"IECKATA ATAKA HA BBJIIAPCKATA
GU3UKA (1948-1955)”

HSKOJIKO BBITPOCA 1O ITOBOJ HA CTATUATA”
HA A. BABPEK

(ITuemo 1o pejraruunTa)
Axagemuk Azaps lonukapos

|. KakBo e Hajloxuio AyO/IMpaHETO HA CTATHATA C 3HAMMTENIHA YaCT OT TEKCTa Ha
TOSIBUJIATA CE NMOUTH €AHOBPEMEHHO CTATUA Ha ¢bIlug aBTop B Crincanne Ha BAH ?

2. BL3MOXKHO Jid € 00eKTHBHO OCBETJIABAHE HA PA3UCKBAHETO IO BBHIIPOCA 3a UIE-
anucTnuecku Gunocodcky BAUSHUS BLPXY QU3MKATA y HAC OT MpeaB3eTa uepHo-6siia
cxeMa ?

3. He e nu “manxo” npecuneno guiocodckata ctatig Ha M. A. Mapkos (ot 1947
r.) Ia ce MpMpaBHsBa Che chBeTckaTa Gusuka? omycTumo v e ga ce abeTpaxupame
OT ¢cnabocTUTe Ha Ta3y cTATHS (TBBPAE PaBOIMHEHHOTO OHTOJIOTMYHO THAKYBaHE Ha
KBAHTOBHTE OBEKTH KATO KOpPIyCKY/IHO-BbJIHOBH “KEHTaBPHU”), U HEHHOTO KPUTUYHO
obepxaane (B KoeTo, MeXIY ApYroTo, B3¢ yuacte npog. . [I. iBaHeHKo) ga ce KBa-
AN(HLMpa KaTo UJEOTOTHUECKA aTaka Cpelly chbBeTckaTa (uanka?

4. KakBo ce rpoMH B HSKOM CTaTHH BBB “OuiIOCO(CKHE BOMPOCHI COBPEMEHHOH
usmicn” unu T.Hap. “senen c6opHuk” (Mockea, 1952) u B kpuTHKaTa Ha paGoTH Ha
akag. JI. Mangenmam (1953 r.)? He ¢ iy Ha ObpBO MACTO TeOpUATAa Ha OTHOCHUTEJ-
HoCTTa (“PeaKLIMOHHOTO alHILaHHMAHCTBO™)?

5. B KakBO Cce ChCTOM HIEOJIOTHYECKATA aTaka Ha Gbarapckarta huamka B 1948 1.7
Hapssam ce, ue daxteT, ye I'. Hamxaxos (pextop Ha CV, 3am.-nipescenaten Ha BAH
1 pupektop Ha ®W) e usbpan 3a npegcenaten Ha BOM/L, He u Tosa, ue e MpuHeT 32
uned Ha BKII, ue Toi (cwuwio u P. Kanmes) e yroctoex ¢ JJHMHUTpOBCKA HAarpaja 3a
1950 ., a cren Tax ca narpageuu JI. Kpseranos, A. Jaues, E. xakos, Xp. XpucTos.
Wnu tosa e kpuTHkaTa Ha ctaThs Ha npogecop H. Bones (snocnencteue usbpan sa
uned Ha BAH) npes 1952 r., B xos1T0 yqaCTBaT Oparapcku ¢usuum (a He unocodn-
MADPKCHCTH). ‘

6. He e iu cMelrHoO Ja ce TBBPAM, ¥e HALOJOTHYECKAaTa aTaka Cpelly (U3MKaTa U
(bnzuume ce aKTHBHU3HPA © orrosopa Ha BBIPOC Ha guTaTes Ha “Duiocodoxa mu-
cbd” ot ¢. Kupkoso?

7. WsueprBa iu ce 6barapexata dusmka (ot To3u nepuon) ¢ Hamxaxon, A. Jlanes u
kpbra okojio Tax? Wau tyk cmagar u JI. Kpseranos, Em. }Ixcakoa Xp. XprICTOB C.

I/IBQHOB KOHMTO HE BBINpHUEXa KpHTPIK'ITa 60H63H6HO HUTO ICaTO I/I,[ICOJ'[OI"I/I‘ICCKZ[ aTa—
Ka.

" An. Baspek, Hoeaaucmuieckama amaka cpewy 6saedpekama gusiia ( 1948 - 1955 )
CeT®T Ha GuauxaTa, ki, 1, 1998 o, cmp. 30 - 41,
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npafo Ha omzoBop

8. Kou ca ¢unocodure-mapreucty, nposesu atakata? He ca nu Honukapos u I,
bpaTtoes (3a ceefeHue, OesnapThed) Guauin? ‘

9. A He ca JIM 3acCerHaTUTEe OT KPUTHKATA (PU3ULIM MApPKCHUCTH, HEIIO MOBEYE IO
CaMOYYBCTBME HIJIM 11032 (11O cUJIaTa Ha ChLIECTBYBAIIMS HHCTUTYLIHOHAEH MapKCH-
3BM, T.e. HA PBKOBOJHOTO MM [10JIOXKEHHE B HepapXMUHATA KOPIOPATUBHA CHCTEMA)
MO-TOIEMH MapKCHCTH OT TeXHUTe KpuTulin. Y He e JiM HampuMep MapKCUCTBT A.
Yapbkuues (ot anapata Ha LIK) Ha cTpanaTta Ha Te3u Gbarapcku dusumm?

10. B kakBo Mo cbIeCTBO ce OTJHYaBa KpUTHKATA Ha [loNMKapoB OT KOHCTATALH-
sta Ha M. Bopucos, ue “chbillecTBYBAT HACTPOSHHS 38 HEYTPAJIUTET MO UAESONOIUYEC-
KUTe BBIPOCH U TIPefd BCHUKO MO BBIAPOCUTE 32 3HaueHHeTO Ha (uiocodusTa Ha
JUANEKTHUECKHUS MATEPHATHIBM 34 (PU3MKaTa” (CTEHOTpaMa 0T 0OCHXAAHETO Ha IPO-
exToctaTusTa Ha [lonukapos, ¢. 145) unu ot kazavoro ot [ales, 4ye “orpoMHa 4acT
OT YHUBEPCUTETCKUS Kadbp OCTAHA HelpoMeHeH ... Tpabpallie fa ce HaIpaBAT roje-
MU YCHITHS 338 HAEHHOTO NpeycTpOHCTBO Ha TO3M Kagbp ... Ho TpsabBa Ja ce U3THKHE,
ue BBAPEKH PEllleHUATa Ha V-1l KOHrpec, PeycTPOHCTBOTO Ha XopaTa B YHUBEPCHTe-
Ta e 6aBHO” (nak tam, ¢. 171).

11. 3amo ce oTGsArBa pasriexJaHeTo Ha KOHKpeTHaTa kpuTHKa? 3a la He ce BUIH,
Ye 3a] “HAE0JIOTMYECKATa aTaka” B YHUBEPCUTETCKUTE yueOHULM N0 QU3MKa MPOJIU-
yaBa (rOTOB ¢bM J1a 000CHOBa TOBA) JOCAJHA MAaJOIPaMOTHOCT.

12. KakBo 03HauaBa TBbPAEHHUETO, Y& 'bPBUAT BAPHAHT HA PBKONKCA Ha CTaTUATA
Ha [TosnxkapoB e oTxpbpiieH uslio? ToBa MOXE Ja HaNPaBH pefaKuyaTa Ha CIuca-
HHeTO, a He obcbxaaneTo. KakBo nocTUrHAXa KPUTHYHMTE H3KA3BAHUA HA YIACTHULM
B o6cmxaaneTo (Hepasbpanu NpUeMIUBHS, CbBCEM YMEDEH BapMaHT Ha BLIIPOCHATa
CTaTHs), OCBEH NpeJu3BUKATEJICTBO [a Ce MPeMUHEe K'bM HOBHUS BApMAaHT Ha T. Hap.
“upeosiorniecka ataka” ?

IluTa ce MoXe 1M B TaKhbB Clydait Ja ce ropopu 3a gunocodicka JUCKYCHS, YMATO
uen e 6una fa 660aT MPUKAHEHH Hali-0TroBOpHUTE (H3ULH fa CH HANPaBAT My6IHYHA
camokpuTHKa. Ho maxe [a e MMaJio TakaBa LeJl, KAKBO TOJIKOBA TParkyHo 3a 6barap-
ckaTa Qusuka 61 HMaJio, ako HAKOU (IIbK GMIM M PBKOBOAHM) GU3HMLIM OUXa NIPU3HATH
HejfocTaThuHaTa ¢ HUA0COPCKO-METOLOJIOMHYECKA KOMIETEHTHOCT.

13. He ca jin “mocra octpute ctatuu” Ha Jlaues 1 M. bopucos eckasiupana KoHT-
paaTaKa B IyXa Ha JOrMATHUHATA YacT oT “3eNleHus cOopruk™? [Tomuxapos Jin aTaky-
Ba pEakIMOHHOTO aifHILalfHMAaHCTBO, WIK TOH & OOBMHEH, Ye ro € pasnpocTpaHaBal y
Hac (1. CumoBa, Ha KOATO MeXIYHIpoueM “HJIe0J0orHIeckaTa aTaka” He MONpedy BIOC-
NencTeue Na cTaHe kKaHaugaT-uned Ha LIK Ha BKIT) ? He npuny iy v JOHAKb e Ta3K
“koHTpaodan3mBa” u3BecTUs Haml Qusuk P. 3aifkoB ga ce oTpeye OT Attnmaitn? Io-
JIMKAPOB JIf CE TPUCHETUHH KBM KBanu(HKaumMaTa Ha Bop KaTo riiaBa Ha peaKLMOH-
HaTa konenxaredcka mkoiia? He nopabspxame nu Haues, ye:

- “p306110 NpeKNOHeHHe pes 3anajHaTa Hayka PeJiko LIe ce HaMEPH B NO-THCT
BUJI, KAKTO B KHHTHTe Ha Ap. [losukapos npeau 9. IX.1944 r. B kuurara my “O1 Ko-
HEpHHK 10 ARHImAH" ca pa3rylefaHH KaTO WIOCTPAUMH NPUMePH ¢ ABTOMOOHIHK
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katactpodu B CAll, ¢ nmuxocTTa Ha Harioneon u ap. ToBa nonoxeHWe He 3aclyXaBa
JIW cera nojxofdilia caMokpuTuka?”

-~ “gaau nofobeH pox monynspuzauya (kHury Ha [onukapos) JaBa Ha MHOro6-
POHUTE UMTATe/H TaKMBA HAYYHH TMO3HAHUS, KAKBUTO M3MCKBa OT Hac [lapTusaTta u
cleyHaiHo pelieHunTa Ha V xoHrpec”. U mo-HaTaThk (3a cbillaTa kHKWra ot 1942 r., B
KOSATO p1306uv_(o He ce criomMeHaBa UMeTo Ha I1. Mopaan): “npotus pacucTa u MpakoBec
xutjepuct MopaH HaMa HUTO OykBa KazaHO”.

14. Ha xputukyBanute Gpusnnu uny Ha [Tonukapos 6e oTHeTa ymMaTta npu obcbk-
JaHeTo Ha HerosaTa npoekrtocTatvsa? Ha cbhiuute Quanuu nu He OsXxa MyGNUKyBaHK
OCTPHTE CTATHH (C JIMUHKU U HACOJOrHUYECKH Hanaaky) unu Ha [Tonukapos 6e oTHeTO
MIpaBoTo Ha oTrosop?

15. CxakBo moctpana ot “aTakata” “6bJirapckata husuka”? A He Gere Ju npeag-
puet cpemty INonukapos HakasaTesieH noxox (c Moyka 3a BCeKH, KOWTO Gu Apb3Hail Ja
KPUTHKYBa “Hafi-BUNHUTE U OTTOBOPHM Gbirapckd ¢usuuu”)? U ako 3a gecT Ha oc-
HOBHMTE MM ONOHEHTH MOTa [a Kaxa, 4e OTHOIIGHHMATA UM C MEH BHOCJENCTBHE C&
HOpMaJIM3Hpaxa, TO KaKBO Ce MpecieBa ¢ MOAKIAKHAAHETO HA CTAPUTE CHOPOBE OT
TIPHCTPACTHHTE TEXHU NPHBBPXKEHULIM.

bes Ja pa3vcKBaM NMOBeYE BBIIPOCUTE OT TO3M POL, CTPYBa MU Ce, Ue He MOXe J1a HE®

ce 3anMTaMe: He Ce JIM IPeKaisdBa ¢ Y30MauyaBaHeTo, CIEKYIUPAHETO U PEUAE0JIOIH3H-
PAHEeTO Ha Tasu UCTOpMA ¢ 45-rofyiliHa AaBHOCT (nipeau Bpeme oT A. CredaHos U A.
Hanaunos, HeotaasHa oT npod. M. Janos, cera oT A. BaBpek BbB (UHAHCHpaHHUTE
yactuuHo oT HOHM cratum)? He e nin BpeMe ga ce npoyMee, ye ehekThT Aaxe Ha
eA1H A00bp BHL He GMBa fa ce pasBajig ¢ YeCTOTO My NOBTOpeHMe?

30 anpua 19982. m

»wBYJIIIA3“ EOOJ npu COb

1126 Codns, 6yi. Txeiimc Bayuep 3, ten. 62 76 60. -
3a KOHTAKTH - BTOPHUK H YETBBPTHK oT 16 o 17 4.

I
I
I
“BYJIJIA3" pa3puBa U nofinomMara HayuYHUTe U3CIeABAHUs Ha TEXHHYESCKUTE |
paspaboTku B obnacTTa Ha nazepHaTa QU3KKa, KAKTO U BCHIKH APYIH |
JeitHocTH Ha Chio3a Ha (usuLUTe B BEArapus 0 Ha WIEHOBETE HA I
¢duspueckata OBILHOCT, UMALIM CTOMAHCKM XApaKTep MM HauMd Ha |
uspbpiiBaHe. [TpuBnyuaiiky B paboTaTa cu ekun oT excrepry, “BYJIJIA3Y 5 |
MOMEHTa pa3paboTBa U H3paboTBa eJIEKTPO3aXpaHBalllM yCTPOHCTBA, |
BKJIFOUHMTEJTHO 3 J1a3€PH, 32 HMITYJICHH “TBBPIOTENHH” JIa3epH U Ap. |
“BYJUIA3® ¢ B cheTosSHIE [a M3BBPILBA PEKOHCTPYKUMS HA |

|

JIEMOHCTPAaUHOHHH YpeJH B YUHIUILHY KaOHHeTH Mo husmka.
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26-ra Hauuonaana KoHQeperuust 1o BLApocH Ha ofydenneTo 0o dpusnka

EKCIIEPUMEHTHT B OBYYEHUETO I10 OUM3UKA

Kondepenuuara 6e opranusupana ot Crioza Ha GpusunuTe B buarapus, MUHUCTEPCTBOTO
Ha obpazoBaHueTo ¥ HaykaTa, Ponpauns “Espuka”, KomuTeTa 3a U3N0/13BaHE Ha aTOMHATA
eHepTHus 32 MUPHY LesiH i obuiuHa Jlosed. Ts Ge nposeaera ot 14 1o 17 Maif T.r, B rp. Jlosed.
1po6neMbT 3a ekclepuMeHTa B 00yueHneTo N0 GU3NKA HAIXBBPJM TPALHIHOHHOTO 34 TE3H
koH(epeHIHH IUIAKTHYECKO pasrnexfaHe. [IpuunHata 3a ToBa Gellie OpraHu3npanaTa TpeTa
CeKLHS - 32 EKCTIEPHMEHTA B ChBpeMeHHATA (PU3KKA Clled IHbPBUTE [ABE CEKLHH 3a obyseHHeTo
1o (U3KKa B CPEAHOTO U BB BUCIUETO YUHJIHILE. EKCNIEPUMEHTDBT B ofy4enneTo no (usnka 8
cpenHoTo yuunmme Gerle HHTEPIPETHPAH OT HUCTO METOIHRYECKH (HMOaKTHYECKH H TEXHOJI0-
FUYHHM) NO3KMLHH U o0XBailalle poJATa Ha y4eOHUS eXCrepUMEHT 38 U3rpa)aaHe Ha METOLO
JIOrMYHY 3HAHVS, 103HABATE/IHH YMEHHS U HABHIU, CTUMYJIHpaHe Ha BHTPEIIHONPEAMETHH 1
MexIyTpeaMETHH BPB3KH U AKTHBH3HPAHE HA B3AUMOeHCTBHETO NPH obyvenueTo 110 (PU3KKA
¢ npofecuoHaIHATA TOATOTOBKA. bAxa pasriiefaHi eKCepuMEHTH IpH (pU3HIHH JeMOHCTpa-
111K, B TaBOpaTOPHM NPAKTHKYMH H B JoMalIHa labopaTopus, MOAENIUpAHE (DY PEIIABAHE HA
eKCMepUMEHTANHY 384241, ABTOMATH3UPAHE HA OTIATH 4pes uspaBoTeHd B yUHJKIIe ypead,
U30/3BAHE HA JeTCKH UTpauky KaTo LeMOHCTpallHOHEH MaTephall, CHCTeMHA Ha6ioae A
Ha 06eKTH B H3BBHKIIACHUTE (JOpMU Ha ofyueHHe M0 acTpoHOMUS. ExcriepuMeHTHT 10 thuzmka
Gelle pasHCKBAH W B MCTOPHYECKH IJIAH: PONIATA Ha (PYHIAMEHTANHATE eKCOEPUMEHTH BbB
(u3yMKaTa 33 MIIOCTPUpPAHE HA OCHOBHUTE MAeH B HAYKATA 1 TAXHOTO PA3BUTHE W OILE - chLu-
HOCT Ha (DU3MUHUTE ONKTH, ONUCAHK B yueOHuUKa Ha Haiigen 'epos.

- TTocTaBAHETO U pa3pelIaBaHeTo Ha NpobieMuTe Ha y4eOHUs SKCIEPUMEHT B CPSAHOTO yHH-
JMINE HATpaBuxa MeTofuIu ot BY3 u yuurens OT CpefHOTO yHHJHILE B 4 nnenapuu 1 39
rIocTepHy gokjafa. KynmMuHauuaTa Ha pasrjleknanuns npofineM MocTaBuxa [(Be [LIGHAPHH 38~
cejlaHus ¢ PUBHYECKH JEMOHCTDPAIMH, IOArOTBERH B KATEIpaTa 10 METOARKA Ha ofy4eHHeTo
10 (usnka B [110BARBCKHS YHUBEPCHTET IO PHKOBOACTBOTO Ha 1OL. Hparus Visanos. B pam-
KHTe Ha KOH(epeHIusTa Ge opranuaupana usnokGa Ha ypeaH U IEMOHCTPALHOHHH OCTAHOB"
KH ¢ yaacTHuuK oT Codus u Jloseu.

ExcrepuMeHTbT B 06yueHueTo 1o (u3Hka BbB BUCIIMTE YIHIHILA feuie pasrienaH B TpH
HAIIpABMeHAs NpH NOAroTOBKA HA 1) QH3ULM; 2) yIuTeNH - (usnny; 3) HHXeHepH. B IBPBOTO
HallpaBjieHHe ce TOCTABU aKLeHT BbPXY eKCepuMenTa B ofmus kype no GusKka, Ipefy BCHY-
X0 B 1aGOpATOPHUS NPAKTHKYM, C €AUH IIEHApeH AoKIal. B nocTepHuTe JOKAALM C€ IOCTA-
BSIXA BBOPOCH 34 PONIATA HA JabopaTopHUTe eKCTIepUMEeHTH TIPH npobaemHoTo obyueHue BbB
BY3 u pasBupaHe Ha MHTeJIEKTyaJHATE crnocoBHOCTH Ha CTYJeHTUTe, a B [IeHApHUTE - 33
NOAroTOBKATA Ha GbAelIUTe YHUTEN] upe3 obyueHke N0 METOAKKA K TEXHRKA HA yueOHUS eK-
CHEPHMEHT ¥ KOMIIOTBPHO NOANOMOrHAT eKCIEPUMEHT 110 tusuka. :

ExcrepuMeHTLT B 06yueHneTo no Qusuka B TEXHUYECKUTE yHIUIALLA H yHupepcuTeTH Ge
pasriiefat Mo-cKopo B ChABPKATENEH, OTKOIKOTO B METOUHEH IITIAH. OTaesieH MIeHapeH J0K-
ntaz Ge mocBeTeH 3a eKcliepuMeHTa B o6ydeHUeTo 1o (usuKa Ha HOHW3UpPALIKTE JIPYCHHUS 33
cTymeHTH 1o GuoMeaHIHHCKa QH3KKa. ‘

KoH(epeHIUsITa B CBOXTA TPETA CEKLIAL 0BCLAM EKCITEpUMEHTA B ChBPeMeHHATA (DH3HK2 !
BKJIFOYBAIlE fBE HANPABIeHUs: Gr3KKa HA BUCOKHTE EHEPTHH U JasepHa (pusuka B TEXHHKA.
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[IpobaemsT 3a excnepumenTa B 06ydeHneTo no (H3MKa € HACT OT eAUHHUS JHIAKTHYECKH
TpoLec, KOHTO BK/IIOYBA MOATOTOBKATA HA yYeHULHTE M0 (DH3HKA OT CPENHOTO YUHJIHIIE U
TIOATOTOBKATA Ha y4UTesH o Pusmka 3a Gbiewa npodecuoHanta aeiinoct. Ha 26-Ta KOH(e-
PEHUMSA TO3U NPOBJIeM Ce pasuckBalle He caMo OT YHCTO AU AAKTHYECKH No3uLuy. Toll HOJYYH
PA3BHTHE 1 B OHTOAUAAKTHHECKH [11aH. 32 TOBA CIOMOrHAXA He CaMOo NOK/TAJUTe B TPHTE Cek-
LHH, HO M OTKPUTHTE JIEKIHH 3a yIeHUIM U IPaXAAHH, KOUTO MIIOCTPUpaxa Hall -HOBH TOCTH-
HeHUS Ha (M3MKaTa 4upes ekcrnepuMmenTa. Temute 6axa; “Ousuuute NOJIy4yaBaT MaTepus oT
cBeTymHa” it “Ho6enosata Harpaga no husuka 3a 1997 r. : OXTaxnane Ha aTOMH [0 TeMnepa-
TYypH, 611u3ku 1o aGcontoTHaTa HyMa”. Te Gsixa H3HECEHH CHOTBETHO OT npot. I'.T'eoprues u ot
cT.H.c. Ct. KapTanesa, Taka npobneMbT 3a (u3nyecKns excriepuMeHT Gere pasriefaH B equH-
CTBO'C PA3BHTHETO HA CBBPEMEHHATA (PU3HK4, CHC CHBPEMEHHHTE TEXHONOTHH 3a eKcIepy-
MeHTHpaHe 4 06y4eHHe H ¢ IMAAKTHKATA HA LSNOCTHOTO oByueHue Mo (hH3MKa OT HAYAJIHOTO U
CPEAHOTO y1uHIe 10 yHuBepcuTeTa. baxa usnecenu obiwo 13 naenapun u 55 MOCTEPHH 0K~
Jlaja.

YuacTHHIHTE B KOH(EPEHIUATA HMaXa BH3MOKHOCTTA A4 ce CpelHAT ¢bC 3aM.-MHUHHUCTD-
pa [0 BRNPOCHTE Ha cpefiHoTo obpasosanne oT MOH r-u B. TTaun4es, koiiTo CHOMEJIH CTAHO-
BHILA Ha CBOETO BENOMCTRO 3a OBAEINO pasBUTHE HA CPeJHOTO obpasoBaHue B Bbarapus,
Bsxa sananenn Benpocu sa nupxaBHuTe 00pa30BATEHU H3UCKBAHHS (CHIBPKAHHE H OpaKTH-
HECKO OChIIECTBABAHE), 33 yYeGHATA JOKYMEHTaLHs U yuebruumre. [IpencTom paspaboTsane
Ha UANOCTHA KOHLeNUMS 33 00ydeHueTo Mo GU3MKa ¥ yCNoBHsTA Ha | 2-TFoTHIIHO obyueHue B
CpeAnoTo yunymime. Ha aHeBeH pex cTosT BbOpocKTe 3a CBABLPKAHKETO ¥ METOAUKATA Ha
ofyueHneTo o GusHKa 32 yYeHHLUTE OT 6-TH no 12-tu knac. PusnyeckaTa Kogerus e oTro-
BOpH2 32 O-HATATBIIHOTO 00yveHue 110 QU3HKA B CPENHOTO YUUIMIIE | TpsabBa cBOeBpeMeH-
HO L ce 3aeMe ¢ KOHKpeTHa paboTa no Tesu BeNpocu. [IpueTy 6axa cboTBeTHH peLleHus!.

B pamknTe Ha KOH(epeHUUATA CE NpOBENOXA /Be Cpelly: Ha peace aTeSIUTe Ha KIOHOBe-
Te Ha CDE 1 Ha excriepTuTe no dusuka ot PY na MOH. AxTyanusupaxa ce npobrieMuTe Ha
6bnemoro ofyueune no (usnka B cpefHOTO U BHCIIETO yunnuie. ToBa ce Hanara mopagu
npeobnafaBamara XyMaHUTApHA HACOYEHOCT Ha YMEHHLHUTE KBM y4eGHUTE MpeAMeTH U nopa-
AR HENPEKBCHATOTO HaMasIABaHe Ha Y4eGHOTO CLABPKAHUE MO ¢u3uxa 8uB BY3. Tosa nayara
HOBA 06pasoBaTe/IHA NapajMrMa B 0ByyeHUeTO 1O ¢usuka. Ta we ppkosoau npenogasateny,
METOLHIH, yIHTENN ¥ ABTOPH Ha yueGHHUK. OT TOBA NPOHINU3AT 3amAdHTe 32 GeaeinaTta
DeHHOCT Ha PU3KLHTE. :

YHacTHHLHTE Ce 3an03HaXa C MOCJELHUTE UINAHAS 1O (usuxa Ha uspaTencTeoTo Ha CV
“Cs. K. Oxpupncku”, B egna oT mouuskuTe Ge OpelcTaBeHa Hai-HOBATA KHUIa Ha U3IaTeNcT-
BOTO - “AcTpoHoMus”™ oT npod. H. Huxonos. ABTOPDBT 3410343 YUTATENHTE ChC ChIBPXaHH-
TO Ha KHHMATA M C HAR-HOBMTE JAaHHU Ha HAyKaTa, KOHTO npocTo “He ca ycnenu” na saeMat
CBOETO MACTO B U3AAHHETO. , ,

ITporpamara Ha xoH(epeHnusTa BRTIOABAIE noceuenue Ha Hanuonannara naGoparopus
TI0 METPONIOrUsA Ha HOHUBUPAIUTE NTbYeHHS B rp.Jlosey, Hpupoponayanus myseit kpait rp.
Tpostn u TposHckus ManacTup. ‘ o

Ennoropniunara nogroroska u UYeTHpHAHeBHATA paboTa Ha 26-ta Haumonamua KOH(e-
peHuus no npobnemu Ha ofydeHneTo no dusmka Ge OCHIypeHa 0T OpraHU3amHOHeH KOMHTET
¢ npenceaaten npod. Mpan Jlanos u MecTeH opraHusalioHes KOMATET ¢ npencenaren [Tna-
mer EBpes - kMeT Ha o6wmuma Jopeu,

Mapus Benesa B
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KAK HAIIMCAX “ITPOEKTDHT
MAHXATBHBH”

Gredan pyes
Haiti-ncusama pagnocmemya 3a cw»3dasanemo Ha
amepukanckama amomua domba ce nossasa
¢ KHuzama Ha dcypraaucma Cmedian I pyes.
Xaue Bere, Hobenos naypear o gusuxa

I'pes equn nepuoy Ha npogecnonaiHo 6e3nokoiicTso npes 60-
Te TOJMHY, JIOKATO Bee oine paborex kaTo 3asexfaly 6r0poTo Ha
“[apu mau” 8 Hio HPopx, GsiX 3aMHTPUryBAH OT NPENMET, OT KOJiTO,
CTpYBa MH ce, ILlellle Ja ¢e NoJyuu Besuka kHura. [Toskora ce
3AHIMABAX CbC CTATHH, CB'LP3AHH C ALPEHATA EHEPTUS ¥ ATOMHHUTE
6omOBH - HAITLIHO HOBY 34 MEH TeMH, KOHTO ofaue BH30YxHAXa
MoBONUTCTROTO MH B OFPOMHA CTENEH - He MOXKeX a pazbepa 3aIlio TOJKOBA MAJIKO ce
IMILELIE ¥ 3HACIIE 30 HEBEPOATHUTE [IPEUKH, PEOLONIEHH TPH KOHCTPYHPAHETO HA B~
BATA aTOMHA BoMOa, H3MCKBANC TAKUBA XepKynecosu ycunus. MiMale kKHUTH 33 HAy4HATA
CTPAHA HA MPOEKTA, 33 PA3LENBAHETO HA ATOMA, 33 OTKPUTUATA, AOBENH O AILDEHHTE
BEPHIKHHU PEAKOHH UIIH 3a ,LII’IBH.ﬁHﬂ HaQ 60M6ﬂTa, a YOBEK HE 3Haele MMEHATA HA I‘J'lﬂBHfITe
yueH, yuacTsajiu B Tosa. Ho jBajsecer rouunn cnell XUpowKMa MHOTO MAJIKO, HOUTH
HHIO He Oe U3BECTHO 32 I‘IpOHSBOJJ,CTBOTO HA €KCNJIO3HBHUTE CHECTABKH U (I)HKTI/I‘JBCKOTO
M3rpaskJaHe HA OPBHKHETO, 33 NOBEUETO EKCIEPTH OT OHOBA BPEME TE3M HyJHOBATH 01)_
OpLKEHUs Cu OcTaBaxa Hepasragaemu. Konkoro nosede ueTsx, TONKOBA NOBEYE CE H3HE
HAJBAX, U HAMA HUTO EIHA KHHIA, KOATO JA ONUCBA KAK TOYHO € HAPABEHO TOBA H KOH €A
JAHYHOCTHTE M EKUITHTE, PASPELIHIIN NPENoNaraeMITe HepaspelnMu npobnemu va ToBa
IHraHTCKoO HauuHanue. CexpeTHoCTTa B efHO OT OO0ACHEHHATA. ANa HAKOH HOKYMEHTH
3a00YHAXA JA Ce PA3CEKPETABAT, IOCTENEHHO OTAE/HM ONUCAHUA 3AMOUHAXA A CE MMOABS -
BAT BbB BHUMATE/HO [IEH3YPUPAHH CTATHH ChC CIIOMEHH HA HAKOrALIHH YHACTHHIH, BKJTHO-
ygTeNHo ¥ crioMenuTe Ha repepas Jlecnu [poyrc, BoeHHospeme‘Buﬂ: OrNIaBABAIL CBPBX-

cexpeTHHs npoekt. Tosa BB30YAH MOOOMUTCTBOTO MH U HAJYIIBAHKH nobpa nm;)(pﬂné,
3aMOYHAX 12 Ce 06akAAM HA PA3HH X0pa 1 riucax 10 KoMucusTa no sapena eneprus ( )
BLBO%??:E;E?: 6;1)(21‘:'\4}101"0 TIPEUTIA3IMBH, HO HE B OTPHLATEIIHH. K}IE HCKALLIE A HAYIH
TIOBEUE 32 MEH U HaMepeHusaTa Mu. [Tocnensa NpOAB/DKUTETHA [1ay3a - MPEANOIAraM, e
NpOy4YBaxad MHHAJIOTO MH, - 4 I10C/Ae OTTOBOPHMXA HA HAKOH OT nmaﬂmm MH, HO HE H;;
BCHYKH: I'PBOHAYAJIHATA. Myt MOJ164 6€ 30 25 H0OKYMEHTA, HO OT TAX IMOJy4HX 4eTHPH “:;1_
ner, ocTananuTe 6axa Bee owe “3acekpeTeHn”. Ana ciiel kKaTo umyrmx umen’z’wa HiIK(OI\:g; —
HHWTE, YYACTBAJIH B IPOEKTA, KaTo Hanpumep “TOHHBH Kap6aiit”, *lronon” unu 1'3; e
nep”, ce cBbp3axX ¢ o(hUCHTE UM 30 BPB3KH C O6LIJ.eCTBBHOCT;I‘£1 7 IOMOIHX 32 UMEHAT:

HACTOSLUATE AJPECH HA TEXHUTE AHPEKTOPH MO BPEME HA BOMHATA, KO BCE OLLE CO JKUBH.

Y
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Korato sanounax na um 38bHs 110 Teneona, peakuuaTta uM 6 HASHTHHHA; IPH CTIOMEHA-
BAHETO Ha npoexTa “MauxaTbH” BCHUKY Te - GHBLIM IHPEKTOPH HA KOMIAHHH, HHXEHEPH,
O(HUEpH OT aPMUATA - H3BEAHBK 3AMITBKBAXA M CTABAXA KPAIHO NpeNHA3/IUBH, HANpaBo
nonosputensy. “buxme qu mornu na ce obanure cney HAKONKO AHU?”, OTBPBILAXA MH.
Bcexu meT 3HaEX ChBCEM TOUMO KAKBO LIE CE CJIy4M: BEAHATA LIOM 3aTBOpEX, Te LIAXa aa
no3pbHAT Ha KSAE 1 1a qoknaipat, ue HAKAKBB HOBEK C YyXIECTPAHEH AKIUEHT H C UME,
3aBBPLUIBAIIO HA -€B TOKY-1IO ce € 06aaun u e Gun TBBPAE HACTOHYMBO 3AMHTEPECYBAH OT
BOEHHOBpeMeHHaTa paboTa no npoekra “Mauxatsa”. Ot oduca va KSIE, kbaeTo me nos-
HABaxXa 4Pe3 TAX, WAXA Ja H yCrokoaT. “BCHUKO € Hapes, IAXa Ja UM OTroBOpAaT. Moxe-
Te aa rosopute ¢ Hero. Ho, pasbupa ce, UMaiiTe npeasun, e TA3M ¥ TA3M 4ACT OT BAILATA
paboTa (MATEpUANBT, H3NON3BAH 38 AH(y3HOHHATA “Gapnepa” HANPHMED, WM JH3aiiHa
Ha oMnATe, Wi GopmaTta va QUATHPA, MM KAKBOTO U NA € APYro) & BCE OLE CTPOro
cexpetHo!” Korato no3phbHsBax MOBTOPHO, IJIACHLT OGHKHOBEHO Ge NO-TIPUATEJICKH H B
[OBEYETO CIIYHad Te Npuemaxa 1a O'bJaT HHTEPBIOMPAHH.

Crnen HAKOKO HHTEPBIOTA, MPEUEHKATA MU 33 Mamaba Ha npoekTta “ManmxaTru” Oe
TIOTBBPAEHA B 3HAYMTENHA CTeNeH. Cnopel NOBEUETO HHXEHEPH, YIEHH U HHIYCTPHAILY
TPaHIMO3HOTO BOEHHO HAYMHAHHE € [IPE/ICTABJIABANO HAH-BEIMKOTO SAMHCTBEHO 110 poaa
CH NOCTIKEHHE HA OPrAHM3HUPAHOTO YOBEWIKO YCHJIHE, CPABHHMO C NOCTPOSBAHETO HA
nipamunuTe M Ha Benukara kutakicka cTena. Makap nofo6HM CyHepIaTHBA OGHKHOBEHO
Aa ca MpeyBeJIHYeHH, 10-HATATHIIHOTO IPOYyYBaHe Ha nMpoekTa “MauxaTsa” Me ybenn, ye
MAamabsT HA H3MTBJIHEHKETO ¢ G RaucTHHA Ge3 npenegent. Kato XYPHAJHCT [IPO3PSX,
€ TeMaTa H3UCKBA MHOTO NOBEYe OT NOPEIVIA CTATHH. 32 Men Oe U3HEHAABALIO, Ye Ca-
MHTE AMEPUKAHIK BCE OLIE HAMAXA Ch3HAHHE 30 YAMBHTETHOTO NPHUKIIIOYCHHE, B KOETO
HHIYCTPHAJIHATA MO Ha CTPAHATA MM ce Oe BIyCHANA, TallHO U CMEJIO, MOeMAaHKH KOIo-
CaJlHy pasxolu W nonaraiiky GesnpeneneHTHO youiue, 3a 1a npoussexe GombBaTa. Taka
PeLnX ha HANWIIA Tasu KHMra. He ToskoBa 30 HaywHMTE OTKPHTHA, OTHOCHTENHO noGpe
TIO3HATH OIE TOTaBA, HE U 33 XHPOLIMMA, HUTO 34 HDABCTBEHHTE H CTPATErHYECKUTE AC-
TIeKTH Ha ANPEHOTO OPBXKHe. A 32 TOBA Kak Oe ch3fajena mppsata 6oMba, OT Koro u npu
xaxsy oGcrosTencrea. ToBa mewe ga 6b1e HCTOPHATA HA X0paTa, KOUTO Ipe3 JATOTO HA
1942 r. ca nostyunmm 3amoBen na npoawmKaT H Aa ch3gALAT, NpY KPAEH HATHCK, TLPBOTO
ATOMHO Op'bXHe (ToraBa Te ca Gunu y6enenn, ue HauuCTKA lepmanns Beue ru e u3npena-
puna). ICTOpHATA HA Te3u PEIIMTENHH MBKE, KOMTO He ca OOJO3HPAITH HEBEPOATHATE
TPYRHOCTH Ha 32/124aTA U HE CA 3HAEIH KOJIKO Ge3KkpaifHO PasiM4Hy e ce OKaxaT Ipos-
JleMHTe B JIAGOPATOPHM yCIIOBHA B CPABHEHHE C OHE3H, CBHLP3AHM © (akTHIeCKOTO NpOU3-
Bexnane Ha 6ombata. Hemo nopeve, B TOBA a3 BUAAX BHPXOBHA HIIOCTPANUA HA HAUMHA,
110 KOHTO (PyHKIIHOHHPA AMEPHKAHCKATA CHCTEMA B HAYAJIOTO Ha 40-Te, HATHHA, N0 KOHTO
AMepuKa pearupa Ha KOHKPETHATA 3aIU1AXA, HA eIHA npenusga 3agaya. OrpoMHOTO YUCIO
X0pa, BhBJICHEHH B TOBA, HE 3HACNH KaKbB W€ Obae KPAHHHAT NPOIYKT HA TAXHOTO YCH-
Je. Tps6B8ano fa nNOCPeLHAT FHIARTCKO NPeAN3BHKATENCTBO, A0 CBBPINAT €1HA OUEBH I~
HO HEBB3MOXHA paboTa u Te a4 fopeny 10 GliecTam HauMH Jokpai.

‘ToBa e CBUTHOCTTA HA AHOTALMATA, KOATO HANCAX 30 MOTEHIHAJTHATE H30aTesTy, KAKTO
H MHCMO 1o rerepan I'poysc, no Tosa BpEME NeHCHOHUPaH BLB Barmmurron, okper Ka-
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JbemOus. He 6e3 Tpesora My ce obajux npes CieqBaIIATA CEIMHLA: CTPAXOBHTHUSAT KO-
ManJBaw opuuep Ha npoekta “ManxaTsH” WMAalile PENyTALNATA Ha rpyDd 4OBeK, KOHTO
HE C& [IOBEpPABA HA LUMBHUIIHY, OTHACH CE C MOJO3PEHUE KbM UYXKIECHLUHTE H HE Xapecsa
OHE3M, KOUTO HAPHYA “HHTENEeKTYANUun”, BKIIOYHTENHO | xypHaymcTuTe. bn 6uno npe-
yBEJMUEHHE AQ KAXa, U€ MbPBHAT MbT 10 TefehoHa TOH UMalle H3BECTEH Yap, HO BCE
nax Oe npennasnuso Jirobesen u Me uscaya. He kaza da, HO He Ka3a H #¢; THPBO HCKAIIe
[la Me BHJIIH H A Uye NoBede 33 MOs NPOeKT. 3aToBa NPe3 elMH ropelll aBry CTOBCKH [eH
Ha [964 r. a3 ce xauux Ha Bjaka 32 BamuHrToH M B 1l 4aca cyTpHHTA NO3BBHUX HA
BPATATA HA ANAPTAMEHTA My B elHa rojiama crpajsa ua KeaexTuksbT Asento 2101.
To3u eabp MBXK, ¢ IPUATEH [JIAC H HA'BIHO NOCHBEM KOCA ¥ MYCTALH, M€ TIOCp el -
HA B HUBMJIHM Jpexu, HO aTMocdepaTa, XOATO ch3gaBaiue, O HenorpemMMO BOEHHA.
ABTODUTETHOTO MYy I'bPIKaHE, ICHOTATA H LSJeHACOUEHOCTTA HA H3KA3BAHHUATA MY, KaK-
TO W OOGPUAT My, OTUETJIMBO APTHKYIMPAH aurauiicky, OAxa THOMIHY 32 JUIIOMHPA-
JIATE ce Tpeau BoiinaTa BB “Yecor moiut”. Toil onpeneneHo 6e TPe3B, NATPHOTHYEH,
necen odunep ¢ue conuano obpasopanue. (3uaex, 4e € CHH HA NONKOBY CBEUIEHMAK U Ye ©
VUM HHXXEHEPCTBO B Macaqy3eTCKus TeXHHYECKH HHCTUTYT.) Tbi KATO rOBOpHXME OKO-
J10 4ac, MeYEelKOTO MY HOBEJEeHHe 3aN09YHa Ja C€ CMEKYaBa, IbPBOHAYAIHOTO MY IO~
[O3peHHe KbM (pPEHCKHS XYPHANUCT ¢ OBIrapcko ¥Me IOCTENEHHO Ce pasces U a3 Mo-
YyBCTBAX, YE TOH Xapeca HAYMHA, 10 KOUTO Bb3HAMEPABAX Ja NPeiCTABA ENUYHOTO KOH-
crpyupane Ha Gombata. Korato ce cbriacu Ja ro HHTEPBIOHPAM CIELBAIATA CEAMUNA
1 MJ JAZE AJPECHTE HA HAKOTAIHATE CH MOMOLIHMIIE, 34 A Ce CBBPKA C TAX, pasdpax,
Yye 11e MM CETPYIHI4H.
ChbTpYyIHUYECTBOTO HH
ce 0Kasa MHOro no-pobpo,
OTKOJIKOTO H30610 65X ce
HAZSABAJ NPESBAPUTENHO.
CeamuLa ciel ceAMuLa a3
XOJeX B ANAPTAMEHTA HA .
KbHekTHKsT ABeHlo, noc-
Tasax quxkTo(oHA CH HA Ma-
caTa, 3a 4a CIIyIaM 3a Hak-
MAEHSABALIATE [eTAHIM HA
FpaHILI/IOBHOTO HAYUHAHUE.
PasrosopuTe HH ce pasn-
pocTpsAxa B NEpHOJ, OT N~
Jia TOAHMHA H B Kpas HA
1965-a peue Osx HaTpynan
BIEYATAABANA KOJIEKITHA
OT 3a[MCAHY HA KACETOQOH
HHTEPBIOTA W Oenexku. C
TeueHue HA BPSMETO TeHe-.
paJ’sT ce HACTPOH MHOIO

YuKarcKMAT exun:

: - Eni ; i 1t Anderson;
Ha npenew nnaw: Enrico Fermi, Walter Zinn, Albert Wattenbe'l‘g, Herbe, ;
Ha sTopus pen: Harold Agnew, William Sturm, Harold L/chtenbE/:ger, Leonora
Marshal, Leo Szifard; Ha tpetua pen; Norman Hilberry, Samuel AI/I.S:DI'I, 'Thorpas
Brill, Robert Nobles, Warren Nyer, Marvin Wilkening.
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NpUATEICKH U OCBeH OeslennaTa HHOOPMALMS, KOSITO MU OBEPH, TOH Ce OTIYCHA L0C-
TATBYHO, 30 lia 06CHKIA BCAKAKBH TeMH, OOLLM, MOJHTHYECKH H (DHI0CO(CKH, IOpH
CHOAEJIALIE C MEH JTHYHOTO CH MHEHHE 33 CBOU KOJIErH M chOMTHS.
 MexlyBpeMeHHO HAIPeABAX ¢ OTKPHBAHETO HA MHOTO OHBIIH Y4ACTHHLHM B IPOEKTA
U rd MOJIEX 4a ONMHIUAT MHYHUTE CH NPEXKUBABAHUA. Beexu BT, KOrato ClioOMeHaBaxa
HAKOA BAXHA CPELUA MJIM BAXKHO PELIeHHe, a3 TH NUTAX 32 JATATA ¥ NOAABAX Monfa npex
KAE 3a choTBeTHUS HOKyMeHT. MHOrO OT 3amucuTe Bce ole 67X 30CEKPETEHH U rOJIs-
Ma 4acT OT MonbuTe 65Xa OTXBBLPJIEHH, HO M 3HAUNTENEeH 6Ol JOKyMeHTH 6axa pascex-
PETEHH B pe3ynTaT HA MOUTE ycHmus. [napHuaT npobaem cbe sanucute He 6e npocto
TAXHATA CEKPETHOCT, & TPYAHOCTTA Aa OBAAT JOKATHIHPAHM CPeJf MUTHOHY CTPAHHIH,
cpen Benexuuny, mucma u ckunu. He Moskewn ya nogagen mMosiba IPOCTO 32 ATOMHHSA
PeakTop, NOCTPOEH B yRuBepcuTeTa B Yukaro; Tpabpea 1a noMonuu 3a TOUHHTE AMCMA
OT, Jla kaxeM, Depmu 10 KOMITBH HIIH MUHYTHTE OT KOH(DEPEHIHATA HA TA3H TeMa; HO
33 12 HANPABUIN TOBA, TPA6Ba Ha 3Haew, pa3bupa ce, NANH TAKMBA MHCMA U Cpeiy ca
CBLUECTBYBAJIH ¥ OT kOA TOYHO Jara ca Te. Topa 6e mouru metekTuBcka paboTa, HO Ts
M€ ouapoBalie U BCAKO HHTEPBIO ME HABEKIALIE HA HOBH CJIEIH.

Taka cpeuiHax HIKOH HEOBMKHOBEHH JIHYHOCTH U PasKpux HAKOW HEBEPOATHH DaKTH.
3a MOE y/IOBOJICTBHE KATO IMUMCATEN a3 OCH3HAX KAK HCTOPHATA HA CH3AABAHETO HA 6OM-
Gara e M3aMBJIHEHA C AHEKIOTH, CAYYAH HA HAXOIYHBA HMIIP OBH3AIIHSA, HHTYHILIMS, PO~
HHKHOBEHOCT M YHCT KbCMeT! BHAX, Ue NOBECTBOBAHMETO MH IIEwe N2 BKITOYBA TOJI-
KOB4 MHOTO KOJIODHTHH eNU301H H HOBELIKH HCTOPHH, KOJIKOTO BKMOUBAT (DH3MKATA ¥
HIDKEHEPCTBOTO, H TOBA M€ OKYPaxH HeuMoBepHo. Koit 6u cu npenctaeun manpumep,
e SHAKDBT HA ABBKATA “UHKjleTc” HEBOJIHO € JIONPHHECH 34 PELIABAHETO Ha Hep eLIM
Ha IPBB NOTMIEN TEXHOJIOrHYeH npobiiemM, H3MTBL3HAS Ce HA Hali-NoBPHTE CBETOBHY yue-
HH? He eluH WATeH CHTPYAHMK HA crHcanue “Xayc 6roTudLa” e 6un M3noi3Ban 3a
PA3PELIABAHETO HA APYTa HENPEOLOIAMA TIPEUKa Ha MoepHaTa Qusuka? Ue B kpuTHY-
Hil MOMEHTH, KOraTO NPOLECHT HA MPOM3BOACTBO Ha ypaH-235 e cTuran xo sagbHEHA
yJjMua, 4y A0TBOPHO pelleHie e GuN0 NpeasokeHo OT NPOU3BOACTEOTO HA BakenuT, Haii-
obuknopena nnacTMaca? Tesu xopa He ca uMATH nies, ue HeBOJIHO H KOCBEHO ¢a NOMOor-
HAJIH 38 H3rPAXNAHETO HA bpBaTa aToMHa Gomba. Hsxou oT TsaX Hay4YmxXa 3a TOBA 3a
IpBB BT OT MeH, 20 ronuuu cien Bropata ceeToBra Boiina. MoxeTe na ci npencTaBH-
T€ JILLATA HA CIyXUTENHTE OT “AMepukan Uuksi”, korato nocetux dabpukata um 3a
A'BBKA ¥ UM paska3ax Tobal HAkou OT TAX CMBTHO CH CIIOMHSIXA, Y€ eqHH NeH npe3 1943
I. 'pyna BOEHHH ca nouckany 6e3 obscCHeHHE eHA OT MALUIMHUTE UM 30 DEYATAHE HA
CTHKETH U TONl OXPaHATA HA BHOPBKEHA BOSHHA TIOJMUMA CE 3a€JIM C HAKAKBA CTPAHHA
utetinocr. Crnexn neT mecena rpynarta HamycHaja dea, HEOYAKBAHO, KAKTO H JOuLia, 6e3
BCAKAKBO OOscHeHme. Xapeca MH M CPelATA ¢ HAKOTAMIHNA TEXHUUECKH penakTop ua
“Xayc 610Tu(BN”, KBIETO UyX HEBEPOSTHATA fﬁc*ropun HA CAYYaflHOTO MY BbBJIMYAHE
3Q€4HO ¢ (DU3MIM K XHMULH B HAll-CeKpeTHATA MUCHS HA Konymbuitckus yuusepcurer.

Bax cunuo paspwngysans, koraTo GHBLIMAT JEKOPATOp M GOSIKHS HA KBIIK Enyapn
Hopuc mMu paskasa 3a ceos meouaksan, Ho peLunTeNer npuHoc kbM 6ombara. KbM kpas
Ha 1942 r. 611 3aCcTPAILEH BAXKEH ACOEKT OT NPOEKTa, T.HAP. IPOLEC HA. “rasosa audy-
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aus” 30 no6GuBage HA pasnajaiy ce ypas. MHOro npefu Tosa Toi 61 Hanpasun 3a cebe
CH U3NPBCKBALL §OSTA MUCTOJIET, 3AII0TO CMATAJ, Ye CIpeHoBeTe, KOUTO Ce NPOAABAIH
HA 11232pa, He U3NPBCKBATY H30610 HOCTATHYHO KOJIHYECTRBO 60s BBPXY CTeHHTG.UHpB'
oM 1a pasbepe KakBo My Ce Ciyusa, ro 3apeny B jabopaTopusTa HA Konymbuiickus
YHVBEPCUTET ¥ MY BB3/I0KAIM 1A HATIPABH 10-TOJIAM YPEI OT ChILMSA BUL. KoraTo us:
maiicTopun ABa no-no6pu B joMawkaTta cu pabotunnuna, Ha Hopuc, KOHTO BAMAT XU
MHUEcKO 06pa3oBAHKE, MY OCHIYDHJIM HAKOJIKO MOMOUIHKLE W UANATA anapatypa, oT
KOATO Ce HYXJAel, & Hero Haeau fa paGoty B nabopaTopuaTa. “bapuepara HaGnguc-
Aliep”, pe3yNTaThT OT CHTPYAHUYECTROTO HA GOALKUATA U XUMUKA OT Komymbuiickus
VHHBEPCHUTET, & Hali-BAXKHUAT NpoOHB B NPOU3BOACTBOTO Ha ypan-235.
IMpoy4BaseTo MHA IPOLBIIKA npe3 1964
u 1965 r. 1 BKJIIOUH HAKOJKO [I'bTYBAHHA
1o Oyk Pupx v Jloc Anamoc, rpanose,
NOCTPOEHH U3 OCHOBU U B IILJIHA CEKPeT-
HOCT CNEUHAJHO 3a IPOEKTa “Mar_{xa'rLH”.
TuTepBroupax NECEeTKH XOpa B YHHBEPCU~
TeTute Ha Yukaro, Konym6us, IpuHcThE,
Kopusn, Macayy3eTckus TEXHHIECKH HH-
crutyT 1 Kan Tex. [Tocetux “[ionon” B
Yunmuartse, “Kpaiicnep” B JeTpoiT,
“Ixenepan Unexrpux”, “Hcrman Kopax”,
“Vecruurxayc”, “IOunbr Kapbaiin” u
Apyru KommaHuy; cbio i Hannosanuara
naGoparopus “Apron” po Yuxaro u Pa-
nonHaTta naGoparopus B brpxin.
llflpgloucnenux neucmofnpaﬂu jupexTopd u yuenu 1o dnopuna, Mrunana, Miie::)?;;:e,
Cauta ®e, Iapnot, Ceepna Kaponnna u [TeHCHNBaBUs U 4aCOBE H3CIYILAZ e
criomesy. 3a OBEUETO OT TAX 6 yA0BOJICTBHE A OTKPHAT XKHB ClylaTels, rom:ﬁ;;;{,me
OTAAME 3aKBCHANO NpH3HAHHE. A BBB BAIIMHITOH Ce CPEIHAX C HAKOU ::;?31;44 sroTe
odunepu ua [poysc. TIpeau na npHKIOYA HPOYIBAHETO CH, HMAX gxuxau PO
12 (IPeKapaM HAKOJIKO Yaca B PA3rOBOP HA HETHPH OYHM G ABAMA DUBL e goine
npesnnenta Pyssent (Anekcanibp Caxc u Bauesap byur) u ¢ Hmcm;éco oT }O oopnTe
CBETOBHM AL peHH Pusnnm, CBETHIA OT BEJMYHHATA HA Xzzﬂc bere, apoygll06e§ogn e
Cuit6spr, FOmxus Yurasp, [oxos Yrinep 1 Puuapn QaiHMan (Bcnjum openomn
. ypeaTH O OHOBA BPEME HITH CKOPO Cliel tosa), Jx. Po6spT Onesxanmep, 8
xu, [okeitmc Konaut, Jxopiok KHCTAKOBCKH, Jxos IbHHHAT H MHOI‘(; igirg‘.{aqﬂTean
Ton06H0 0BLHPHO MPOYYBAHE U3HCKBALIE, ;1&3614;3:1. ce,:moro Bpo 1o 2 ssammroTey
pasxozn. 3a Bpemero TpaAGsa na Gnarofaps Ha I'IP;"LIJ):l ;/;TH:{ H;;I:ur:mﬁuﬁa qgmme -
obuyaiyaTa pasnycHaToCT i
2};211;2(;;?2;;2});?:;@&%. Hpefnm MU HAHAJTHHK Ifapme Be ’I:)J’HCOBB. oqap(cj):z;g) :HT
TemaTa MH, 4e CHJIHO Me OKkypaxamame. BeiHBXK TOM MM Kasa: ’,L?Haem J'II/I,G o ﬂc 1:
Masiko Tr 3apmkam. Tpabsame cam Ja ce ceTs Oa MULIA 3a TOBA: Mapure 6axa npy

TleTUma BOMELIM YUEHY PASINEKNAT [UTAHTCKUTE NOAIOCH
Ha A000-TOHRVS WKAOTPOH B KanudOpHUICKWS ykueep-
curer: Donald Gooksey, Emest 0. Lawrence, Robert L.
Thomton, J, Robert Oppenheimer u William Brobeck.
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BLIOPOC U BEAHATA LIOM HUEATa MH 38 KHUIa ce 0¢)O]JMH, 3alovYHax 4a CH ThpPCA CHOHCOp
W H3J1aTeln.

kkk

He 6emne necHo, a HAKONKO H3JATENH Me OTXBLPJIKXA. Beue 651x 3armounan na ce obesky-
pPaXaBaM, KOraTo KbCMETHT MH C& YCMUXHA C [NO3HATHTE 4epTH Ha GIIM3KHA MH OPHATE
Humu TManuua. Ipes ecenta Ha 1964 r. JJuMu 110 Bpeme HA €4HO OT PEJOBHUTE CH MOCEIIe-
HHS B LIEHTPANHUA oHc Ha “Puitnbpc paiiprect”, JJOCTA EHTYCHA3MPAH OT MOSITA Hes, £
ob6cuuun ¢ oraen “KHHMH” HA CIHCAHHETO W YPEIWST CPELA C U3NATEUTE MYy.

Io Bpeme Ha 06s1a B ynpaBieHHeTo Ha “Puiiabpce naipkect” Me nomonuxa aa o6acHs
HEUIo MOBEYE 38 MOS IIPOSKT, 4 MOJOBHUH JY3UHA TI00E3HH rocnona CAyinaxa o 3ajasaxa
BpIpocH. Cren kadeTo Te ce CKYMUMXa B eJHMH BB/ 332 KPATKO CLBEIIAHHE, 4 [OCIHe
BBIPOCHT, OT KOMTO Ce CTpaxyBax Haii-MHOro, 6e 3aqanen qupekTHO: “M kaksa e kpasu-
(ukaunaTa BY, 32 1a nuiere 3a Toea, r-H ['pyes? He cre 61y B Tasu cTpaHa M OueBH.-
HO cTe GUIM MHOrO MJaj 1o BpemeTo Ha npoekrta. MMaTe nu Hayuno o6pasosanue?”
CbpueTo Mu ce CBM, TOYYBCTBAX, Ye CbM 3arybmi. “Hsamam cnenuanuo HayyHo 06paso-
Banyue. HamaM nruna BpB3ka ¢ npoekta “ManxarThn”, npHsgax cd crecHutenso. [Toc-
nenBa HOBO crBemanye. I'locne rnaBausT penaKTop MH ce ycMuxHa: “Bue cTe mogxons-
LWHAT YOBEK 33 TOBA, KA3A TOH. YUEHHUTE €A TBBLPJE TeXHHYAPCKH HACTPOEHN, OUBILHTE

Y4QCTHULH bk Morat aa 6baat npuctpactay. VickaMe efiHa UCTOpUSA 3a JAMIH, PA3KA-

3aHa OT Jiank. HoBelka HCTOPHS HA YOBELIKH e3uk. MoxeTe i 1a HanpaBuTe ToBa?”

HorosopsT, koiiTo nonmicaxme, 6e TBBp e weasp. “JaipkecT” noemare mbTypa-
HUATA MU M BCHYKHUTE MM PA3X0ly B NPOABL/DKEHHE HA ABE roauHy, 6e3 1a MocTapd Non
BBIPOC KOATO U [a € cMeTka. Hasnayuxa My MOMOIIBHK, & KOraTo 05X roToB - U penak-
TOP.

“PuAibpc nalimxkect” oTkyny npasarta Aa myGNEKYBA HA YACTM MOATA HCTODHSA, HO
HE U ia sl H3/1a/1¢ KATO KHHTa. 3aII0YHa HOBO ThPCEHE, 3aBbPIINIIO HA HAH-HEBEPOATHOTO
MACTO: B HOLIHUA KNnyD “MasxaThH”, KBIETO €4HA HOWI, JOCTA CAy4aitHo, CpeIHaX eqHH
mitasex ot bocren, Crennn XapT, KOHTO ce 0kA3a PEAAKTOD B M3JATENCKA KOMITAHMSA
“Jlutbn Bpayn”. Ha cnensamus nen Crennn poitne, 3a 1a 06cbauM kaurara. Cien omie
HAKOJIKO CPEIlH TOH CTABAILE BCE NO-EHTYCHA3UPAH OT TEMATA, HECTO MH ce ofaxnarme
W NUTAlle KaK BbPBY NHCaHeTo. ['041nHAa 1 NONOBHHA ciief kaTo cpemmuax CTEHIN B AHC-
KOTEKATa, C MOYUTH FOTOBA YepHOBa, “JluThbn BpayH” noanuca 1oropopa 3a aMepUKAHC-
KOTO u3jiauKe Ra kaurata 1 CTEeHIR ce 3aXBAHA C H3JABAHETO.

[lapanenso na amMepuKaHCKATA BEPCHs A3 NPEroBAPAX ¢ HAKOIKO UYXC U H3LATEJIH.

JokaTo peKONMMCET CTaHe roToB, Beve 6ax moanucan gorosopu ¢ “Kosuuc” B Aurnns,

“Xaskasa” B Snowus, “Ilpec nbo ma cut” b ®panuus, “Monganopyu” B VTanus u
“Bperencman” B lepmaums.

(cnedea)

Mpesopn o aHrnwitcky: Papa Ljawesa m
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- ITAK HA ®H13UK!

Besixa roanna GoHgaums “Espuka” MpUchkaa ABE HArpaaH 3a Hal-go6pe 3auyTeHH
(npe3 u3TekJIaTa KaJleHAapHa TOAWHA) JUCEPTALMHM - 332 oOpa3oBaTesHaTa ¥ HayuHa
CTEMeH “I0KTOp” U 3a Hay4YHaTa CTEeNeH “IOKTOP Ha HAYKUTe” B 06J1aCTTa Ha MPHPOJHU-
T€ U TEXHHUECKH HayKH 32 MJIaaW yueHH 1o 35 ronuiiHa Bb3pacT. JlaypeaTuTe ce onpe-
pgenat ot IIpesuauyma Ha Buctiata AtectaloHHa KoMucus, Bb3 OCHOBA Ha NpoBeJie-
HUTE IPOLEYPH 32 IPUCHXAAHE Ha HayuHu cTenenu (Hag 500 ropumino). Tasn rognHa
U3MEXIY JeceTHHa, HOMUHUpaHy oT paznuHuTe Hayurn Komucun npu BAK, na csoe
U3BLHPENHO 3acenanue /14 maii 1998 r./ [IpesnauymsT Ha BAK u3bpa 3a

HocuTeJ Ha Harpaxata Ha porpanusn “Espuxa” 3a 1997 r.” 3a Mnaj y4e,
3AIUMTAN AUCEPTALHS 32 00PA30BATEHATA M HAYYHA CTENeH AOKTOp™"
Buxrtop I'enuer MBanos,
acucteHT BB @@ na CY, 3a gucepranuara My Ha TeMa:
“Uscaenpane Ha npouecuTe HA AudYy3us 1 MoApeRIaHe HA KHCAOPOJA B
marepuanu ot Tuna YBa,Cu,, , upes mukpo-Pamanosa cueKTpocKonus”

OCHOBHMAT PE3YJITAT OT NPOBEAEHUTE EKCNIEPUMEHTAJIHN H3CICABaHUA €, de
KHCJIOPOJHUTE aTOMH He ¢e PA3NpeesiaT paBHOMEPHO 1o obeMa Ha H3CIIeABAHHIS THI
MaTepHal, a ce 06ocobaBaT B Maliki 0651acTH, MoJo6HO Ha Kanky NpH KOHAEH3ALMA
Ha BOIHM TeuHocTH. [IpoBelEeHUAT TeOpeTHUIEH aHA/IW3 MO03BOJISBA Ja CE OUEHU
pasMepbT Ha Te3u, 60raTH Ha kucnopol obnactu. PesyaraTurte OT M3C/IEABAHUATS,
aajerHand B OCHOBAaTa Ha JHMCEPTALMATA, CA OTPa3eHH B 6 HayuHu MyOJIMKalUK B
peHomupaHu crucaHus kato Phys. Rev. B, Phys. C, J. of Raman Spect. u np. Tezu
NyGIMKALMM ca UMTUPaHH (pejy 3alnTaTa) 4 nbTH. PbKOBOAUTEN Ha AUCEPTALMATA
e nipod. M. Mnues. .

Buxrop Veanos e pofet npes 1967 r. B Codust. 3abpliba cpeHO o0pazoBaHUE B
HIIMI™ “Axag. Jio6omup Yakaos” npes 1984 r., korato ¢TaBa HOCHTEN Ha TPeTa
Harpaja Ha MexyHapoJHaTa yqeHndecka onummnuana no dusnka B Mlserus. BucmeTo
cu o6pasoBaHue 3apbpiBa BB OO Ha CY mnpes 1995 1., OT KOraTo & aCHCTEHT B
xaTeapaTa no O6uwa ¢usuxa. Ipes 1998 r. samuuapa JOKTOPCKa CTEIEH B Vau-
pepcuTeTa Haut, ®panums.

Criossm na gusuyume é Bsazapus wecmumu nazpadama na c6os madd Koaeza
u my noxceaasa nosu ycnexu 6 6sdeugama my paboma.

* Munanozodwuiiuam Hocumen Ha masu Hazpada cuwyjo beute giusux!
» Kandudam 00 35-200UlUHA 8B3DACHT 30 HOCUMeA HA HAZpAdAMd CBC SaujUmend
ducepmayus 3a HayuHamd cmenen OOKMOp Hd HayKume ie ce Hamepu ..
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EXO OT XXII-H4 BAJI HA OVBUITUATE

Tpanuuus crana 6anosere, opranusupanu ot Coduitckus ki1oH Ha COB, 1a 6baaT
B “SiineTo” Ha Anma Matep. Ho To3u b T Toil 6emie “6oMBacTHdeH” - M TO HAUCTHHA!
HeTupH yaca Mpeu HErOBOTO HAYAJIO Ce 6& MONYUrII0 TeneoHHO 06axIaHe (BEPOSTHO
OT NPUMHUTHUBEH cenpixkus), ue B CY e nocraBeHa 6omba. Bbp30 U HaBpeMeHHO
cnequanuctuTe Ha MBP ussbpmmxa nposepka. bom6a He ce Hamepu. Ho 32 BiausaHe
B crpajata u mpoBexjaHe Ha 6ana, TpabBalue chriacHeTo Ha pexTopa. Chriiacue
uMate. Cpelly NoAMic 0TTOBOPHOCT Moe npejcefaTenst Ha Coduiickus kjioH - npod.
Aunren [Tonos. Y Beuuko TpbrHa kaTo 1o oga. Hukoit He ce oTkasa, IopH moitmoxa
HoBH roctH (obuto 111 gynm). Bepso ce 3a6pasu 3amnaxaTa u nocnesa: 1)“Gaudeamus
..” = BCHYKH Osixa Ha kpaka; 2) [IpusercTBenn ciosa na npod. A. [Tonos u Ha npod.
Up. Jlanos, U3aMbJIHEHHU ¢ HOB ONTHMHK3EM; 3) CreLMaIHO BHUMAHHE C OpUI'HHAJHI
IoJapPBUH KbM chOpanuTe ce “TpuaeceT” roAHLIHN FOOHISPY OT BUIIYCK 68-Ma IoAUHA.
IMpunomunxa cu “GUTBICOBUTE” CTYAEHTCKH FOAMHI, IPHITO3HAXA C& cTapu pUATEIIH,
OMO3Haxa ce HOBW mpuaTenu; 4) KOHKYpCH, HOMHHALMH U NIP. ¢ TpoeCHOHAIHO
noabpato xypu. ETo u Harpagenure:

- Muc “@u3nka’98” - IMenxa JIa3apoBa - HarpaJeHa ¢ KOPOHA U KOKapHa;

- HaW-eJeraHTHa TaHLlyBallla JBOHKa ~ napea nazpada: Pymana Muuesa u ITersp
Huxonos, srnopa nazpada: Credm Cromiona u Ierxo Buranos, mpema usssnpedna
nazpada: Pobepr ITonny - 3a TaHL ¢ JBe eIeraHTHY LaMH;

~ CBbCTe3aHHe 3a 6'bp3 OTrOBOP HA CJIEAHKUTE BBEIIPOCHU: ) KO & BAIIMHOTO MMe Ha
npencenatesis Ha CPB?; 6) kol e aBTOPBT U KOE € 3ar7IaBUeTo Ha HA-HOBHMS OTIeYaTaH
yueGHuK 1o dusuka 3a CY?; B) KOJIKO AyLIM OT BHIIYCK 68 I. MpUCHETBAT Ha 6ana?l

Harpagute 65xa MHTepECHH, OPHTHHAIIHU ¥ CKPOMHH, KaTo 3a (usmiy. Mysukata
¢b3JaBalle JoOpo HACTPOEHHUE U JAHCHHI'LT 66 NMOCTOSHHO 3aBJIaNgH. |

bombaTa He rppMHa, GanrbT ce pasuy!

An, nun v ce Becenun, Hanucan penopraxa: fMerbo Cumeoxos m

(T T T T T T T T e e s e N
“Byaguzura“ EOOJ npu CPE |
1126 Codus, 6yn. Ixeitmc Bayuep 5, Ten. 62 76 60. |
3a KONTAKTH - BTOPHUK H YeTBBPTLK oT 16 10 17 u. :
|
|

M3CJIeIBAHUSA, TEXHHUECKUTE pa3paboTkH, u3ceoBaTeIcKaTa, yuebHo-
METOAUYECKATA, COLMAIHATA, ITONYJIAPU3ATOPCKATAa U BCHYKH APYrH AeiHOCTH,
[umangy cronascku XapakTep WK HAYMH Ha H3BbpIIBaHe, Ha Chroza Ha (usuuure Bl
l Brarapus, kakTo ¥ Ha BCHUKH 4/IcHOBE Ha (hUsMvecKaTa OBLIHOCT. |

N =

l OcHoBHa 3afaya Ha “Byndusuka® e na noarnomara M passusa HAyYHUTES
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PASMMUCBHJI I10 ITOBO/J ...
EJVH CbBOTEH AEH

[To mauumatuea Ha “Kinyba na ¢usuuurte”, ¢p3gageH KbM kioH Codus Ha COBb,
crieuasieH aBTobyc 3akapa rongma rpymna husuun go [laHarropuiye, kbaeTo npesu 60
TOJIWHH e Ch3aJieHa TbpBaTa Ha BankaHckus nonyocTpos ['eoMarHuTHa obcepBaTOpH.
Cera Ta e eIMHCTBeHA B Bbarapus u Bce olLie He € TO3HATA HA roJigMa 4acT OT HalllHTe
KOJIETH.

Ha Bxopa Ha uygeceH nmapk-rpajuHa, NMpej eIHOETaXHaTa crpaja Ha
ob6cepBaTOpHATa, HH OYAKBAILES HEHHMAT AUPEKTOP - HALIMAT Kojera cT.H.c. Mnug
YonakoB. CbpAeUHO H C FOJIIMO BHUMaHUe TON HH MTOCPELIHA W OTAE]H NOCTATHYHO
BpeMe, 3a Aa HU uH(opMupa 3a 60-rofUIIHATA HCTOPHS, CErallIHHTE Bh3MOXHOCTH 32
paboTa B TO3M LEHTHD M MoApobGHO HM 3all0o3HA C amapaTypata, JabopaTopuuTe U
MeToauTe Ha paboTa. I'-H Yo/1aKOB HI NTOKa3a U Pa3siCHU KapTHTE, KOUTO ce H3paboTBaT
Bb3 OCHOBA Ha [IOJYYEHUTE NAHHM U JaBaT SCHA MPEACTaBa 3a CHIUECTBYBAMIOTO
TeOMATHUTHO TI0JIe ¥ TIPOMEHUTE My TIpe3 AajeH Ce30H MIIH JEH.

OTknounxa ce 31060 IHEBHU, TAPJHBH BLIPOCH U IpyNaTa ¢e OKUBH: MarHUTHUTE
Oypu M BIHSHUETO MM BBPXY YOBELIKHS OPraHu3bM, OuopuT™MuTe U 1p, OuakBaHHUTE
KOMNETEHTHH 06sicHeHMs BHECOXa YCIIOKOeHHEe U Boe Ak ocTaBaXa HAKaKBa sarajka.

Pa6oTaTta B 06cepBaTOPHATA € HENMPEKbCHATA, Thil KaTO HabJIFOIeHUATA, N3UMCIIEHHATA -

¥ U3paboTBAHETO Ha KApPTHTE He THPIAT oTjaraHe. ToBa ro U3MCKBa H BpB3KaTa C
qyKANTE NabopaTOPUM, C KOWTO € OCHILECTBEHA KOOPANHALMA. 32 ToBa ce paboTH Ha
CMEHMU, MpU MBJIeH eKUN OT ... Tpuma Aymu! To3u exun mogabpxa W Npeur3HaTa
arapaTypa  MpeKpacHus napk-rpasuna. He e Jiu ToBa posiBa Ha eAlH OT 3a6paBeHuTe
HH BBb3POXKIEHCKH HABMLIM M YYBCTBA, KOMTO TE3W HAIUM KOJIerd NpuTexaBaT M
GrarofapeHye Ha KOMTO TO3M 0a3MC HE caMO CDBLIECTBYBA, HO € H C MEXAYHapoJHa
M3BECTHOCT U C BUCOKA OLIgHKa!

Jlenat Gerlle MHOTO FOpEILL, HO TOBa He HH NOTIPeUH Aa pasrjiefiaMe rpajia i MyseiTe
B Hero. VcTopusaTa Hu Gellie paska3paHa ¢ ropAocT H JOCTOWHCTBO, HACHEAEHO OT
repoMuHnTe HM pojose. HaBeskbie HU Tocpemalle pell, CIOKOHCTBUE H YHCTOTA,
CbXPaHMIH OBIrapckUs AyX YU TPagULHH,

Ienst (8-Mu 10HH) Gewe 3agymHuna. ToBa Hue He 3a6paBMXxMe M oule NMpeAH
pnusaHeTo HM B [laHariopuine, mo o6mio xenadue, ce oTnpaBuxMe koM Obopuie -
MSICTO, KOETO € CBATO 3a BeekH OT Hac! Hocexme LBeTs, KOMTO MOJIOXUXME, M CBEILH,
KOMTO 3amajiuxme. [1aMeTHUKBT OXHBS M rpeiina. Be3 peud U xaMepu, CMbJIYaHH,
OTa/i0XMe IIOTHT Ha Te3H, KOUTO HIKOra 3anajxa (hakesia Ha HameTo OCBOGOKASHHE.

ATmocdepaTa Ge UMcTa, MOYUTTA HH HCKpeHa!

Huua Meesa &
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HA 5 MAH 1998 I". BHE3AITHO ITIOUYMHA

IIPOGECOP JI-P
ITABEJI KOHCTAHTHHOB MAPKOB

YWIEH-KOPECITOHEHT HA BAH
(1918 - 1998)

Hpodecop IMasen KoHcranTunos MapkoB e pofeH Ha 2 mait 1918 . B rp. AceHosrpap.
3apbpiusa ¢ oTHIKe BTopa coduiicka Mbkka rumHasus 1 Ouauteckus daxynrer Ha Cotuiic-
KHS yHHBEPCUTET.

Ilpes 1941 r. e HasHaueHr 3a acHcTeHT Ha npod. [ Hanxaxkos, npes 1954 r. - 3a penoBeH
npenonasaren B kaTeipa OnutHa ¢usuka, B mepuopa 1957 - 1959 rr. cneumanusupa B Ja6o-
paTopusTa o BucoKK eHepruu B OMSY - JlyGua, npes 1960 r. e uaGpad 32 CT.H.C. ¥ pBKOBOIH-
Tes1 Ha JlabopaTtopusaTa o sapeHn (OTOEMYNCHH ¥ BECOKH eHEpTHH BB DH3UYeCKHs HHCTH-
TyT ¢ AHEB npu BAH, npes 1966 r. e uaGpad 3a npodecop, npes 1968 r. samuTasa JOKTOpCKa
Bmcepranus, B nepuona 1967 - 1970 rr. e sam.-aupextop Ha JIBE B OUSIN-[Ty6ua, npes 1974
r. e u36paH 3a 4sied kopecnoHuenT Ha BAH, npes 1982 r. e npu3HaT 3a oTKpHUBaTea OT Hbp-
aBHuA komuTeT Ha CCCP 110 BbOpocuTe Ha H306peTeHHATA B OTKPHTHSATA, 2 pe3 1988 . - u
ot MHetuTyTa 32 usobpeTenns 4 panuoHanmusauuu Ha HPB, npes 1984 r. crasa naypear Ha
HuMuTposcka Harpana sa Hayka, a B meprona 1972 - 1989 rr. pbKOBONH cexTop Bucoku enep-
TH¥ B KOCMHYHO JibyeHue Ha KocMuuHa cTaHius - Bpbx Mycana.

Tpes nenus nepuon 1961 - 1988 rr. npod. ITapen Mapkos IPOABIKABA IpeToaBaTeIcKa-
Ta cu JefiHoeT BbB OO Ha CVY. Toii e aBTop u cbasTOp Ha 151 HayuHu TpyAa B ofjiacTTra Ha
SKCTIEPHUMEHTAIIHATA (JU3UKA HA BUCOKHTE eHepruu. ExcnepuMenTHTe ca npoBeeHH Ha yeKo-
putenute B OUAHN - Jly6ua, UBOE - Cepnyxos u ®epmuiab - Batasus. B Tpymosere My
noapo6HO e H3c/IeABaH NPOLECHT HA eIACTHIHOTO PasceiiBaHe HA BUCOKOEHepreTHIHY npo-
TOHH, IYTPOHHU U MUOHY OT CBOGOAHN NPOTOHH, kBa3UCBOGOHY HYKIOHH U AeyTpoHH. [Toka-
3dHO &, ¢ ChIIECTBYBA KOHCTPYKTHBHA HHTEP(PEPEHIHS MeKIY AMINIUTYIUTE Ha KYJOHOBOTO
U AJpeHo pazcedBaHe, 9e pafilycsT Ha CHIIHOTO B3aHMOZEHCTBHE HA IPOTOHA PACTE ¢ YBeJIH-
uaBaHe Ha eHepruaTa - hakT, koHTo npes 1982 r. e npusHat 3a otkpuTHe. Uayuenu ca pasnagna-
HUATa Ha HeyTpaiHus K ©-Me3oH, B3aHMoeHCTBHATA Ha HeyTpOHeH cHol ¢ eHepruu 40-70
GeV c pprieponHa MulieHa, paxgaHeTo Ha JamGaa-1e nioc GapHoH H ca uAeHTHQHUHUpPAHH
ABa KaHanma Ha pasnajgaHe. TpeTH LHKBN OT U3C/EABAHHS, H3IBIHEHN C TOMOLITA Ha JABYMeT-
POBa MeXypHecTa NpOoNaHoBa kaMepa Cjlara Hayajo B pPa3sBHTHETO HA HOBO HallpaBleHHE -
PesaTHBHCTKATA sfpeHa (rsuka. Hayanure rpynose Ha npog. I1. Mapxos ca LHTHPAHK HaJ
350 npTH.

Hpod. TlaBen Mapxkos e GescnopHUAT noafieH Ha (DH3UKATA HA BECOKUTE eHepruu B Bui-
rapHs u OCHOBATeJ Ha uscnefoBaTencky 3seHa B MAMAE. Toii Ge wien na Emponeiickoro
ApYXecTBO Ha (M3HUKMTE, Ha KoMucHsTa Ha JOITATT “YacTHiin W noyieta” ¥ OpeacenaTel Ha
CelHaTH3APaHHS HAyYeH ChBET N0 AfpeHa (U3kKa, IApeHa EHEPreTHKA W ACTPOHOMHS npH
BAK. b o S :

C xoHuuHata Ha npog. [Tapen Mapxos 6birapckara Hayka 3ary0d He caMoO BHCOKOKBAJIH-
(uuupan, HO ¥ HecTeH, BCeOTNAEH H BUCOKOXYMAHEeH Y0BEK | OpPragU3aTop B HAYKATA.

HOKJ/IOH ITPE] TAMETTA MY.
‘ Vnpasumenen coeem na COF
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HA YUUTEJA, C IIPU3HAHUE

WMHeTuTyTa, a M IUMpoKaTa cToJMYHa Gu3iyHa OBIHOCT ce FOTBEIIE [a OTIIPa3HyBa
80-roIMILHKA My robuneil. ApuiunTe Gsxa pasJieneHH, MOKAHUTE - PasnpaTeHy; baxa
KyTIeHH W IIaMIIaHCKOTO U sakuTe ... Ha 4 Mail BevepTa Tolt MH ce 0b6au 1o Tesieona,
3a J]a Me OKaHH JIMYHO Ha THPXKECTBOTO Ha Apyrid neH. Ha cyTpuHTa MU ce o6anuxa,
4e /10 KbCHO PaGOTHIT BbPXY CJIOBOTO, KOSTO € LIl & TPOH3HECE, M ... CYTPHHTA He ¢
e cbbyaun ... [Ipoh. Mapkos Gelue nourHaN ¢bC cMBPTTa Ha OaXKeHHTE.

WsnpaTHxme ro B MOCJeAHMAT MY BT 0OBPKAaHU H HeAOYMSBALLH OT CTaHaJIOTO.

Ha LCPEeMOHHATA 6sXa xa3aHU NMOJXOLALLHUTE IyMH 3a cjiydas, ouepTaBalln foraraTta

MY KH3HEeHa U TBopuecka 6uorpabusd. He Moxaxme na My kaxeM, obade, ToBa K0OeTo
ce Ka3Ba Ha XMB HOBEK, CTHCKAWK{ My ¢ O1arofapHOCT W MPU3HAHHE PHKATA ...

JHec, rienaliky Hasal B OMIELANOTO 3a 0OpaTHO BMXAaHe HA CIIOMEHMTE, B
cbOUTUATA, KOUTO Ce OTHaNeuaBaT C rojiAMa CKOPOCT OT HAC, B 3aBHCHMOCT OT
¢okycupaHeTo Ha Cb3HAHMETO, MPOONACBAT W U3UE3BAT J{HH WM APYr'd KapTUHH.
[Ipo¢. MapkoB MH ¢ BOAMI YNPaxXKHeHWs W Uell JIeKLUH B yHHBepcuTeTa, Oun e
PLKOBOIUTENl HA CEKTOPa, B KOHTO paboTex, ChbaBTOPH CME B JECETHHA HAY4HM
ny6nuKkalyy. A3 ¥ MHOTOTO HEroBY YUeHHIM M CbTPYAHHMLM MOXKEM Ja pasKkaipame
MHOTO Hellla 3a HEero - ¢ ICKPeHa TPH3HATETHOCT H yBaXeHHe, KaKBUTO CMe H3ITMTBAIIH
BUHAIM KbM HETO - M KATO YUEeH, H KaTo 40BeK.

Cera HckaM [ja CIIOMEHa caMO 3a E[HA c/ydka, 3arevaTajia ce JbJI0O0KO B amMeTTa
My, TouHo npeny geceT TOJMHM, KOTATO C¢ NpasHyBallIe 70-rogyIIHKHATA OT
POXKIEHHETO My, C aKkad. XpHCTOB Ce aHTAXWUPaXMe Ja HAMMIIEM BB3NOMEHATENHA
craTus 3a “Bronetud Ha JIpyxectoTo Ha ®usnuuTe B Bparapus”. ITo ycraHoBeHaTa
npakTHKa (B MosiTa GUTHOCT Ha HaydeH cexperap Ha MSIMSIE, a akan. Xpucros - Ha
IHMPEKTOP) a3 MUILieX TbPBOHAYAIHUA TEKCT Ha MaTepHuala, a ciiell ToBa - HallapeH
AKaTa ¢ HErOBMS XapaKTepeH MBYHO Pa34HTaeM MOYepK, TOM ce BpbIIalle TP MeH 32
npepabotka. To3u BT, pasrpbllaliky IperneJaHus OT HEro MaTepHall, HAMEPHX CaMo
enHa no6aska. “ITpo.MapkoB He ce CTpaxysa ia MoeMa OTTOBOPHOCTH H 112 I/ISH’]:JE‘HﬂBa
niepeKTHO MoeTHTe 3afayu 4o kpait.” (Ha moaT o6bpKaH noryes, ToH gobasu: “.. 3a
pasiiuka ot Teb ... ). '

PasxaspaM cera 3a TOBa, 3alLIOTO CbM CHIYPEH, € ako akall. XpHCTOB bellle XHB -
HETIPeMEHHO Ielite 1a ro Kaxe. [foAuepTaBaM ro, 3a10TO HAUCTHHA 3aeMAHEMO HA
nO3UYUSA, HETIHOMO OMCMOABAHE, NOEMAHEMO HA OM2080PHOC U USNBAHEHUEMO HA
noemomo 3adsaxcenue 6gxa XapakTepHd 4epTH Ha mpod. MapkoB K MOKOJIEHHETO,

K0eTo Toii mpejcTabnaBame. JeQUUUTHH JHEC NOCTOWHH YOBEIIKH Ka4ueCcTBA, KOUTO

111e HH JIMIICBAT, 3aeHO C HETO s
| . CBOIr'OM, YUHTEJIO! |
o  Hebwak Axababsn
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U3 “KBAPKDBT U AT'VAPBHT”

Mupu len-Man
Yacr 3

KPATKH BCTBITMTEJIHU BEJIEXKU

3a emopun pazden na knueama, ozauzaueen “Keanmosama scenena”, M. Iea-Man
Kkdsea 6 npedzosopd, ue Moxce du ce ueme HO8BPXHOCMHO. 3a (Pusuxa memume 6 mo3u
pasdea (cayuailnocm & Kéanmosama eceneia, CBEPEMEHNU UHIMEPRPEMAY UL HA K8AHINOBAMA
MexauuKa, Keapiu, CManoapmen Moden, Ieopus Hd CynepcmpyHume, cmpend Ha 8PeMemo)
camu no cebe cu mozce da ca nosuamu. Ho cescem dpyeo e da ce audu Kaigo mucau 30 mesu
newa yuen om panea va Iex-Man. 3amosa xwesm nomecmenama myx zaasa 12 e exniouen u
omuwse om 2aasa 13, 6 koiimo om nwsped pvra nayuasame HAKOU AI0OONUMHU OO pOBHOCMLL
O0KONO KBUDKUME.

Ocoben unmepec npedcmagansam esizaedume na npog. Iea-Man ommuocno
CBEPEMEHHAMA UHMEPAPENAYUA HA KEAHMOBAMU MEXAHUKA, DA3BUMU OMUYACMU 8
nomecmenama myx aaaga. Cnoped Ien-Man camama k8dHmosa MexanuKa ne e meopus, d e
ho-cKopo pamiamad, KOHCIMPYKyuama, 8 Koamo mpabea 0d ce nobepe yaiama csepeMennd
Pusuvecka meopun. Om 3aKOHUME HA KBAHIMOBAMU MEXAHUKA MPABE da npousmuuam u
raacuyeckama GusuKd, u HaYAAHUNE YCA0BUA HA PAUWLUPAGIANA Ce GCeneHd.

Kamo nauano na csepemennusn nodxod M. Iea-Man coun unmepnpemayuama na
“MHO2OMO aamepHamueny uCmopuu Ha éceaenama” (moii ne odobpasa mepmuna na X. Eew pom
(1957 2.) “unmepnpemayun Ha MHO20mMO ceemoge”, MAKAD e OMDABA 3ACAVHCEHOMO HA udeume
na Eespsm). Beuuxume aamepHamuenu ucmopuu ce paseaexcddm HA PAGHU HAUAAA OM
meopuama, HO MeXHUMe GePOAMHOCIU ca pazauunil, Jadena cucmema Mmodce da uma
DASAUYHU 8BIMONCHU UCINOPUU, BCAKA OM. KOUMO € ¢®C c8oama aepoamuocm. Tasu
Popmyauposka (II. Jupak, P. Paduman) nomaza He camo da ce npPoscHuU CBBPEMEHHAMA
UHmepnpemayun, HO Caujo € ocobeno NnoaesHd 8 KeaHmosdmd KOCMOA02UA, KbOemo ce
npenaumam Keanmosu u 2pasumayuonnu edexmu. Illomaea cewjo da ce passenyanm Haxou
PASHPOCIMPANERU UOCON02EMU & KEUHMOBAINA MEXAHUKA, 34 ICOUMO CMAsa dyMmd no-dony.

I'nmasa 12.
KBAHTOBA MEXAHHWKA U1 HEBUBAJIUIIU

Makap 4e MHOro BBIPOCH, CBbP3aHH C KBAHTOBATA MeXaHHKA, BCE OLLE HAMAT IThJIHO
pereHHe, 6e3CMHUCNIEHO € [a Ce BBBek /1A HEHYXKHA MECTH(QHUKALHSA TaM, KbASTO B HeHcT-
BHUTEJHOCT HAMA HUKaKbB Npo6iieM. BEOpeku TOBA B FONAMa YacT OT CerallHuTe Imy6im-
KallH¥ 3a KBAaHTOBaTa MeXaHHKA C& MIPABH UMEHHO TOBA.. . v

Toi kaTo KBaHTOBAaTA MeXaHMKa NMPENCKAa3BA CAMO BEPOSTHOCTH, B HAKOH KPBIOBE 32
Hes ce CMATA, Ye JOycKa BCHYKO Ha TO3H CBAT. BAPHO JIM €, e B KBAHTOBATA MeXaHUKa
Moxe fa cTaBa Bcu4ko? ToBa 3aBHCH OT YCIOBHETO JAJid ©TaBa AyMa 3a ChOUTHS C U3-
BBRHPEJHO MaJika BepoATHOCT. CIIOMHAM CH, 4e KaTo CTYIeHT MU Gellle AafeHa safiada qa
IpecMeTHa BEPOATHOCTTA 34 ONlpeNeeH HHTEPBAN OT BPEMe TEXKO MaKPOCKOIHIHO TSIO
Jla TIOJICKOYH Ha BUCOYHHA eHH (yT KaTO PEe3yJITAT OT KBAHTORA nykryauus. OrrosopsT
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Gelue OT MOPANLK eNMHMLA, Ae]IeHa HA YHCIO0, IOCIedBaHO OT WekceT U ABe HyH. Cmu-
CBJIBLT HA Ta3H 3aava Oellle Ja HY MOKAXKeE, He IPakTHYecKd HAMA pasnuKa MexIy Takasa
BEPOSATHOCT H HyJa. BCAKO Hemlo, KOETo € HEREPOATHO, N0 ChUIECTBO € HeRB3MOXHO.

Koraro pasriiexaaMe Hellla, KOMTO HAUCTHHA MOTaT [a ce CHYYaT ¢bC 3HAYUTENHA
BEPOSITHOCT, HUE YCTAHOBABAME, 1€ MHOI'O OT ABJIEBUATA, KOMTO Ca HERb3MOXHHU B KJIaCH-
yeckaTa (U3HKA, OCTAaBAT MPAKTHYECKM HEBB3MOKHH M B KBAHTOBATA MexaHuka. B moc-
JelHo BpeMe ofaue ToBa cxBaliaHe Geme paskNaTeHo OT MHOXECTBOTO OABEXK/AAIH [O-
30BABAHHUS B KHUCHM M CTATHH HA HAKOM H3ALIHM TEOPETHYHH OTKPHTHS, HANpaBEeHH OT
HeoTHaBHa nouyusainua [xox Bes, U Ha pe3ylTaTUTE OT CBBP3AHHSA C THX CKCIIEPHUMEHT.
HsAKOH OT OTHETHTE 32 TO3H EKCIEPUMEHT, B KOfiTO IBa (JOTOHA Ce NBHXKAT B IPOTHBONO-
JIOXKHH [OCOKH, Ch3faJloXa ¥ YHTATENNTE NOTPEelIHOTO BgUAT/ICHAE, Y& U3MEPBAHETO HA
cBolfcTBaTa Ha eIMEMA DOTOH OKAa3BA MHUTHOBEHO Bb3feHcTRBUE BBPXY Apyrus. OTTyk Oe-
1€ HallpaBeH M3BOABT, e KBAHTOBATA MeXaHHKa HOMYyCKa CBPBXCBETIMHHN KOMYHUKaIN
U [aXe ue N0 Tasy HpUYHHA [IPETEHUHMATE 32 “IapaHOPMAJIHK SIBJICHUS KATO ACHOBUMICT-
BOTO Ca CTaHalH chBceM pesoHHH! Kak Moxa na ce cnydu Tosa?

AVHINAMHOBUTE Bb3PAXKEHN S CPEILY KBAHTOBATA MEXAHMKA

McTopuaATa 3aI04Ba B M3BECTEH CMHCHI G OTHOLIeHHeTO Ha AnGepr AEiHLI.IaPIH KBbM
KBaHTOBaTa MexaHuka. Maxkap 4e B HadajoTo Ha 20 B. caM JIONpHHAcs 33 HEHHOTO pasBH-
THe ¢ Gnecramara cu paoTa BbpXy QOTOHMTE, B KOATO NOKa3Ba, 4e MpHEMa CEpHO3HO
OpHTHHAJNHATA KBAHTOBA XHIIOTe3a Ha Maxkc Ilnank, AHHINAMH HHKOra He € XapecBal ca-
MaTa KBaHToBa Mexanuka. Ha ConBeesaTa kon(pepenuus B Bpiokcen npes 1930 r. ot
TIpABH OMUT [1a OKaXKe, Ye KBAHTOBATA MeXaHuka ¢ JIOTH4ECKH HeNoceL0oBaTeIHA. Ipes
clempamuTe Haxonko geda Huc Bop H HeropHTe NOCISAOBATENH TPECKABO C€ TPYAAT, 3a
1A HAMEPAT Fpellka B apryMeHTHTe Ha BeUKuA qoBeK. [eficTBUTENHO, NIPeIH a & CBBP-
MMIA KOH(PEPERIUATA, Te YCIABAT [a OKaxaT, 4e AHHIIARH € IPONYCHAN HElO; sabene-
JHTEJHO €, Ye TOBa, KoeTo e 3abpapuil, e 6u edeKTHT Ha ob1aTa TeOpHA HA OTHOCHTEN-
HocTTa. C oTyMTaHeTo HA To3w edekT npeanonaraeMaTa HeCHIVIACYBAHOCT H3YE3HAA.

Crel To3d clyyail AlHualiB ce OTKa3Ba [a ThPCU [0KA3ATEJICTBA 33 BhTPCIIHATA HE-
CBHIIACYBAHOCT HA KBAHTOBATA MeXaHMKa. BMecTo ToBa TOH HACOYBA yCHJIMATA CH 1a pas-
KpHe TIPUHLMIA, KOHTO Ce Hapyllasa U Ha KOHTO CIOpen Hero TpAbBa Ia ce NOJYHHABA
BCSIKA [IpABHJIHA TeopeTHYHa mocTaHoska. [Ipes 1935 1. saeqno ¢ ABaMaTa CH MIaH CHT-
pynruny [Tononcku 1 PoseH Toii ny6JiMKyBa CTATHS, B KOATO Ce ONUCBa TaKbhB NPHHIUII K
ce Npeanara XUIOTeTHYHA €KCHEePHMEHTAJIHA CATYalUsd, B KOATO KBiHTOBara yexaﬂnxa
He 6H ce cbryacysajia ¢ Hero. [IpuHIATET, KoliTo AHHINAMH HapHYa "IBJIHOTA’, IOCTABS
ToJ ChbMHEHHE CAMATA GBIHOCT Ha KBAHTOBATA MEXaHUKA.

MsuckpaneTo Ha ARHIAMH ce cBeXaa MpUOIM3ATENHO 10 CIeAHOTO. AKO ¢ IToMOINTa
Ha onpe/lelieHO M3MepBaHe MOXe [JOCTOBEPHO [a Ce NpEAckaxke cTolHOCTTA Ha JajeHa
penuuMHA Q M AKO C IOMOLITA Ha APYro, pasiUYHO OT MEPBOTO, H3MEPBaHE MOXe J0CTO-
BEPHO Jia ce npejckaxe cTOMHOCTTa Ha ipyra BeldIuHa R, 1o TOl:aBa, B CBOTBETCTBHE C
HpeATa 3a I'BJIHOTA, TOBA NO3BOJIIBA A C& NPHIIMCBAT TOYHM CTOMHOCTU €HOBPEMERHO
pa apere Benuuuuy Q # R. Affnmaiin u HeroBUTe CHTPYAHUIH ycnABaT na nonfepat Ta-
K¥BA BeJIMYMHH, KOMTO He MOTAT eAHOBPEMEHHO JIa IPHTEXKABAT TOYHH CTOHHOCTH B KBAH-
TOBATA MEXAHHKA, 2 HMEHHO [IOJIOKEHHETO M HMITYJICHT Ha efiMH ¥ cbul ofexT. Taka ce
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YCTaHOBABa ABHO NPOTHROpEUHE MEXIY KBaHTOBATA MEXAHHKA H ITLIHOTATA.

Kaksa e peiicTeuTennaTta Bph3Kka B KBAHTOBATA MEXaHHKA MEXIy H3MEDBaHE, KOETO
IO3BOJIABA [ia ¢ MPHIMIIE TOYHA CTORHOCT HA TIOJIOKEHHETO HA eHa HacTHIA B HAJCH
MOMEHT OT BDEMETO, B OPYrc H3MepBaHe, KOETo II03BOJIfABA B CHINOTO BpeMe Aa Ghie
TOYHO ompefiesicH HEHHUAT UMITyJic? BLIpOCHUTE H3MEPBaHHs CTABAT HA [Ba Pa3JHIHK
KJIOHA, KOHTO He ca B3aHMHO CBhp3aHu (1ogo0HO HA KJIOH HA UCTOpPHATA, B KOUTO AajdeH
KOH MeYeNH onpeeNeHo Haa6areane, U IPYr KJIOH, B KOHTO edesd pasnuveH kon). Mauc-
KBaHeTo Ha AHHIIalH ce CBeMX/Ia 10 TBHPACHHETO, Ye Pe3Y/ITATHTE OT ABATA aNTEPHATHB-
HHU KJTOHA MOTAT [1a Ce NpHeMAT 3acIIHO. A moga onpedeneHo 03HAYaea O0d ce U3Ae3e 8BH
om cfiepama Ha Keanmosama MexanuKd.

CKPUTHU IMTPOMEHJIUBU

AHHIAKH HAHCTHHA HCKAIIE 3 3aMeHH KBAHTOBATA MEXAHMKA C OpYyT BUI TEOpeTHUHA
nocTpoika. B Genexky, npasenu apyrane, Toi nocousa y6exaeHHETO CH, Ue YCIEXHUTe Ha
KBAaHTOBATA MEXaHHMKa IPOHITHYAT OT TEOPETHYHH PE3YTATH, KOHTO Ca BEPHH CaMo Ipub-
JIU3UTEIHO B KOUTO IIPEJCTABIIABAT CBOEOBPa3HO CTATHCTHYECKO OCPEIHABAHE HO Ipef-
CKa3aHHATA Ha OPYT BHI TEOpPUA.

Wpesara va Aifmmaiin go6u no-onpenenesa fopma, ciren KaTo Pa3IMYHN TEOPETHIH
110 pasJHYHY BpeMeHA H3MIHaxa HASATa, He KBAHTOBATA MeXaHuKa 61 Moria oa ce 3aMe-
HH C NETePMHUHHCTHYHA, KJIACHYECKka NOCTPOiKa - HO TakaBa, B KOATO HMa TBhP/IE FOJIAM
6poil “ckpuTu npoMmennuBr”. MoxeM na cu npencTaBaMe, ue Te3H NpOMEHJIHBH OIHCBAT
HEBHIHMMH MYIIHIH, KOHTO € HOCAT, IIOBEYE HIIH IIO-MAaJIKO cilyuyaiiHo, u3 nganaTa Beere-
Ha, KaTo B3aMMOJEHCTRAT C eNeMEHTAPHUTE YACTHIH M BIHAAT BBPXY IOBEICHHETO HM.
Twi KaTo Tesw MymHIM ca HeHaGNIONAeMH, Hal-MHOIOTO, KOETO MOXe /1A HAIpaBH Te-
OPETHKET, € [a B3HMa CTATHCTHYECKH CPDENHH IO TeXHHTe ABixeHHA. Ho HeBmmuMmuTe
MYILIHIK e OPHYRHABAT HenpeAckasyeMH (UIYKTYalHH H 10 TO3H Ha4MH INE CH3NABAT
HeonpepeneHocTd. HanexnaTa Genre, de Tesu HeoNpeNeIeHOCTH 10 HIKAKHE HAYUH OHXa
HanopofsBani HEONPENENeHOCTHTE Ha KBAHTOBATA MEXAHHKA, Taka de OpellcKasaHuATa
110 Tasu cxeMa OHXa CHLBIANAIIM ¢ KBAHTOBOMEXaHUYHHUTE IpefcKazaHus B MHOroOpoitHu-
Te CIy4ad, IpM KORTo HaOIIOAeHHATA I' IOTEBPKIABAT.

BOM U AUHINAVH

HoaHaBax €IHH TEOPETHK, XoiiTo ce KOH66ﬂcme IIOHE 34 H3IBCCTHO BpeMe, MeXIy Jo-
BEPHETO KbM KBAHTOBATA MEXaHUKa M Hp&ﬂﬂbﬂO)KCHl/ICTO 4e T4 BEPOATHO )78 TpHSBaJIO

fla ce 3aMEeHH C HeIO KaTo NOAXOM Ha “CKPHTHTE MPOMEHIHER”. Tosa Germe Heiirun Bom, -

KOHTO IIpe3 IsIaTa ci HaydHa JefHOCT noiaralie YOUIMS Na HISCHH CMUCHIIA Ha KBAHTO-
BaTa MEXaHUKA.

Ipes 1951 r., koraTo a3 xaTo HoBOM3IIE4eH NOKTOp Ha HayknTe paboTex B HuacruryTa
3a NepcnekTHaHH m3cnenBadus B Ilpuncren, Heiisun Gemwe rnasen acucrent B [pamo-
TBHCKHA yHUBepcHTeT. M [BamMaTa 6XMe epreHy H MOHAKOra BEUEpP CE PAsXoXIaxMe 3a-
efHo 13 [IPHHCTEHE W pasroBapsxme 3a (husuka. HeiiBun My Ka3a, Ye KaTO MapKCHCT Ha
HETO My ¢ TPYIHO [a NOBAPBA B KBAHTOBATA MeXaHRKA. (MapkcHCTHTe OKa3BaT Ipedno-

| YMTAHME HAa H3LAJIO JeTepMHHACTHYHUTE Teopmni.) Ho Twil kaTo KBaHTOBATA MEXaHHKA
HMa TaKABa rPaHIHO3HA YCIIeXd M HUKAKBY HaOJTI0 JcHUA He i HPOTHBOPEYAT, TOH OMATAI
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na ybenu cebe cu, e B Kpaﬁﬂa cMeTka TA e npueMinBa ot Qmiiocodeka rmenya Touka. B
cTpeMeXa CH Ja NPUMHDH KBaHTOBATA MeXaHHKAa ¢hC CBOMTE MapKCHCTKM yOexmeHms
Toli Oetue Hanucas efeMeHTapeH yuebHHK o KBAHTOBA TEOPHS, B KOATO 0cOOGEHO ce nof-
yepTaBamie NpobleMbT 3a MHTepnpeTauuaTa. KAurata Tpsabpaine ckopo Aa ce NOABH H
JlellBMa MHOro Hckalle Oa Tokaxe Ha AWHIMa#H cLOTBETHUTE INIaBH OT Hes M Ja BHOYU
Jajif Ie MoXe Ja Ipéojoiee Bb3paxXeHUsTa Ha BeJIMKHs dosek. JeiiBHN Me oMol Oa
My ypens Takasa cpema. OTTOBOPHX My, Ue He ChM HaH-TOAXONSINMAT 33 TOBA Y0BEK, Thil
XaTo e/iBa No3HaBax AMfHImaiin, Ho 4e 6ux pasrosapsin ¢ r-ua Jlioka, cTpaxoTHATA cexpe-
Tapka #Ha AlfHIna#ig, # 1e BUAA kaKkBO MOXe Aa'ce ypenH.

Korato cpemuax [deliBu NeH Wiy Ba N0-KLCHO Y MOHEYHX 1a-MYy pa3kaXa KakBo CbM
HATIPABUN TI0 YPeXKIAHETO HA CPellaTa, Tol pasBhIHyBaHO Me NMPEKLCHA W Ka3a, ue He €
Heobxomumo. Kuurata my Geine usnssna ot neyat, AifHmaiis seve 1 Geme nperjienan u
Hewte My Teneonupal, 3a na xaxe, de [leiipua e nan pa#i-nobpoTo u3jiokeHHe HA BB3Pa-
KEeHHATA Cpelly HETOBUTE CXBallauus U ue Te 6u TpAGBaio fa ce cpelHaT ¥ Ja o6chaAT
Te3U Hema. MHOro ecTeCTBEHO, KOTATO HA clieJBallus IbT cpemgax Helsun, az ymupax
oT JrobomiTCTBO 12 pasbepa kak e PoTeKhi pasroBopBT UM. MMallie focTa CMyTeH BHI,
xorato My orropopu: “Toil Me pasyGenn. OTHOBO ¢BM TaM, KbAeTO 6aX, Mpeld Ja Hanu-
ma kauraTa”, OT TO3M MOMEHT HATATDK, B IPOIBLIDKEHNE Ha NIOBeYEe OT YETHPUIECET o~
[uEH, JefiBy HenpecTaHHO ce ONUTBAlNE [a HaMepH HoBa (OpMYINpOBKA W HOBA HH-
TepNpeTal|s HA KBaHTOBATA MEXaHHKa, Taka 49e¢ Aa npeojosee cBoMTe chMuenus. Heor-
[aBHA y3HAX ¢ rojiMa ckpsb, ue ol ¢ moumHa.

EKCIIEPUMEHTBT HA AITPB

Hpe;m' MHoro roaunau Jefipun bom npeyioxkd no-npakTHYeH BAPUAHT HA XUITOTETHY-
HHs eKCIEpHMEHT 3a “mrbJiHOTaTa” Ha AfiHmaiiH, Ilononckn ¥ Posen (kofiTo He e HyXHO
Iia omuceaMm Tyk). ExcnepumenTsT Ha BoMm (Hapeued ATIPE nmo uMeHaTa Ha YeTHpUMATa
¢r3unm) pasriexsa pasnagaHeTo Ha eHa YacTHLA B ABa (oToHa. Axo YacTHIATA € He-
TIOJBHXXHA ¥ HAMA BhTpeled “onun”, QOTOHNTE e Ce ABUKAT B IPOTHBOOIOXKHHE I10CO-
KH, 1lle IMAT e[JHAKBH SHEPIHH U NOJAPH3aIHA. AKO eQHHAAT OT (OTOHATE € C JIABA KP-
roba NoiApHsalus (BLPTEHE HAJIABO), CHUIOTO Il 6ble M ¢ JAPYTHs; N0 HofobeH HauHH,
AKO eIUHHAT € C HACHA KPBroBa MOJAPH3AIMA (PLPTeHe HAAACHO), CHUIOTO e Hbae u ©
napyrus. Tlo-HATATLK, AKO eIMHMAT € II0CKO NONAPH3HPaH Mo AajeHa oc (T.€. eNeKTpuY-
HOTO MY MoJIe OCHIIADA (10 Ta3H oc), chIloTo me Oble ¥ ¢ ApyTHA.

Tpuema ce, Ye HUILO He CMyIaBa BCEKH efMH OT (OTOHHTE /10 NONAJAHETO HM B
LeTeKTOpHTE. AKO AETEKTOPHT H3MepBa KPHTroBaTA MONAPH3AUNA HA €IURAA OT HOTOHH-
Te, KpbroBaTa NOJAPH3ALHS HA APYTHA C JOCTOBEPHOCT € chinaTa. Ilo nonobey HavwuH,
AKO Ce H3MepBa IIOCKATA NOJIAPH3A LKA HA eMHIA OT QOTOHHTE, Ta3u Ha Apyrus GoToH C
JocToBepHOCT wie 6bae cvimarta. [ILnaoTaTa no AfiHmaiiy we o3Hayasa, qe Kaxrouxpyro—
BATa, Taka M [UIOCKATA MONAPH3ANMA HA BTOPHA (POTOH Hie HMAT Olipe/iejIeHd CTOMHOCTH.
Ho cTofiHOCTHTE HA KpBroBaTa NONApH3alMs H Ha IUIOCKATA TIOJIAPH3ALMA Ha eUH POTOH
He MOraT fia HMAT ONpeJesIeHH CTOHHOCTH B ¢JHO H CHUIO BpeMe (Taxa kakTO He MoraT
TOJIOXEHHETO H MMITYJICHT Ha efiia dacTdna). ClefopaTeHO H3HCKBAHETO 33 NBJIHOTA B
TO3M cydail € CHUIO TaKa HeoNpaBNAaHO OT ITIeHA TOYKA HA KBAHTOBAaTA MEXaHHKa, KAKTO
' HEONpaB/aHO € B OMUCBaHMA OT AfiHIIajiH H HeroBUTe KoJierd Clydail. [ipete HaMepBaHus
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- CIHOTO Ha KpbroBaTa H OpyroTo Ha IIocKaTa MoNsgpH3alus - ca ajJITePHATUBH, TE€ CTABAT
Ha pasTHYHU KJIOHOBE OT UCTOPHATA M HiAMa INPHYHHA PE3yJITATHTE OT ABaTa KJOHA Ia
6'I:ﬂaT pasrnexnaHy 3aeqHo.

AITPb U AJITEPHATUBATA HA CKPUTUTE IMMTPOMEHJIVBA
ITo-xLcHO HAKOH TeOpeTHUHY H3cHenBaHus Ha JDxon Ben paskpuxa, ue excrepuMeH-
TaJIHaTa MocTaHoBKa Ha ATIPB 61 moria ga ce H3NoJ3Ba, Upe3 H3MepBaHHsA BLPXY [IOJI-
pu3alMKTe Ha ABaTa GOTOHA, KATO CPEACTBO 3a ONpeAe/sHe Ha Pa3/IHYHeTO MEXIY KBaH-
TOBaTa MeXaHUKa H XHIOTETHYHUTE TEOpUU Ha CKPUTHTE NPOMEHNUBH. Teopemara Ha

Ben (HapuuaHa cHIIO HepaBeHCTBa Ha Belr) ce oTHacH [0 olipele/ieHa BeJIMYHHA, KOATO

XapaKTepH3Hpa KopelalisiTa MeXay NoJIsSpU3aLuuTe Ha aTa HoToHa. B kBaHTOBaTA Me-
XaHMKa Ta3H BeJIMYMHA MOXe fa fo6uBa cTOHHOCTH, KOUTO HE ca BB3MOXKHH B eLHa K-
cHYecKa TEOPHS Ha CKPHTHTE NPOMEHIIHBH.

Crnen kaTo cTaTHATa Ha ben n3nese, HAKOJIKO FPYNH OT eKCIEPUMEHTATOPH OCBIIECT-
Buxa exciepuMenTa Ha AITPE. PesynraTuTe ce ouakBaxa ¢ HEThpIICHHUE, BBIPEKH Y€ IpaK-
THYECKH BCHUKM (pM3KIH 65Xa FOTOBH Ja 3aJI0KaT Ha IPABUIHOCTTA HA KBAHTOBATA MeXa-
HyKa, KofTo (akTHuecku Oemle peabUIHTHpaHa OT Te3u pesyiTaTH. Yosek 6m MOrsl Ja
NpenIoJIokM, Ye UHTEpECyBaIllUTe C& OT TO3H BBIIPOC XOpa O CBEeTa Ie BB3ALXHAT
ofiiekyeHHe U e 3aKuBeAT cnokoiiHo. Ofaye BMECTO TOBa BB3HUKHA Lis1a BBJIHA OT My0-
JIIKalHy, HAMEKBAlH, Y€ C TOBA ¢a [10Ka3aHH HAKOH CTpaHHH H CMYIUaBallly cBoicTeA Ha
KBaHTOBaTa Mexanuka. Pasbupa ce, Topa Oellle Bce chLIaTa IO3HATA KBAHTOBA MEXaHMKa.
Hamamme sumo HOBO ocBeH TOBa, ue TA Oelne MOTB bp,ELEHa U Ye MOCNe/BA CyMaToXa Ha
HeOuBaHIUTE.

I/I3OHA‘IEHATA NCcrorms

OcHoBHOTO H30MaYaBaHe, PasIpOCTPAHEHO IO MEHHTE H B PasNHYHE KHHTH, © He-
AOMJIbBKATa HJIM HOPH ABHOTO TBLPICHHE, e N3IMEPBAHETO Ha NOJIAPU3AIMATA, Ouna T4
KPBroBa WM II0CKa, Ha eIMHHA OT OTOHUTE 110 HAKAKEB HAYHE CE OTPA3ABA BHPXY APY-
ras (oToH. B neflCTBHTENHOCT H3MEPBAHETO He NIOpax/a PaslpoCTPaHEHHE Ha HUKAKHB
ebext ot equuma Goton mo npyrus. Torasa kakso ce ciyusa? AKO Ha €IUH ONpPEHENeH
KJIOH OT HCTOPHUATA € H3MEPEHA IIoCKATA TOJNAPH3ANNA Ha eNHHUA oT (JOTOHMTE H 'C TOBA
Td € IOCTOBEPHO ONpEJeNeRa, TO Ha CHULUS KJIOH Ha HCTOPHATA ILTOCKATA MOJIAPH3ALHS
Ha pyrus GOTOH chINo € onpeseNeHa ¢ JOCTOBEPHOCT. Ha ApYr KIOH OT HCTOPHATA MO-
Xe Jja O'blle Y3MepeHa KPbroBaTa IIOJAPHIALMS HA SAMHASA OT OTOHHTE, IPH KOETO KPh-
| TOBaTa IOJAPHIALMS Ha [BaTa (OTOHA € OMpe/eliena ¢ NocToBepHOCT. Ha Boekn OT KJIo-
HOBETe NOJIOXKEHHETO NPHIMYA HA TOBA C YOPAIIUTE Ha Bepraman, sa xourto JIxou Ben
pa3ka3Ba B €THA OT CTATHUTE CH. EeanMaH € MaTeMaTHK, KOATO BHHATH HOCH eHH PO30B
M e[MH 3ejieH Hopall. AKO BUIHTE caMO e[HHHS OT KpakaTa My U 3afelIexuTe 3eleH Yo-
pan, Bue He3a6aBHO y3HaBaTe, Ye Ha APYIHA My Kpak e o0yT po3os uopan. Ho HHKAaKbB
CHIHAJI HE Ce PaslpoCTpaHsBa OT eJUHHA Kpak mo Apyrus. ITo CBHINHS HAYHH HHKAKBB
CHFHAJ He IPEMHHABA OT eAUHUA OTOH A0 HPYTHA B EKCIEPHMEHTA, KOPITO HOTRBPKI2BA
KBaHTOBaTa Mexanuka. Hama HHKkakBo AeHCTBHE HA PAa3CTOSHHE.

ITorpemnoro TB'Lp}leHPIe e H3IMEPBAHETO BBPXY CHUHHA POTOH TOBJTHABA, MHTHOBEHO
BEPXY APYrHA, BOAM A0 HaH-pa3M4HA 3JI0MACTHH 3akutoyedns. [Ipeau Bouuko npeamno-

236 : _ CBemsm na Pusukama - /98

JaraéMOTO MUTHOBEHO Bb3/leHCTBHE OH HAPYIUMIIO H3UCKBAHETO HA TEOPHATA HA OTHOCH-
TCJIHOCTTA, CHIIIACHO KOETO HAKAKBB CUIHAJ - HUKAKBB (PH3HYECKH e(DEeKT - He MOXKE [Ie ce
pasznpocTpaHaBa 00-6bp30 OT CKOPOCTTA HAa CBETNMHATA. AKO UMAIe TAKLB CHTHAJ, TO-
raBa 3a HaOJIIOLlATeNH B ONpeeNieHo ChCTOSHUE HA ABMKEHHE 61 H3IIeK A0 Taka, KaTo
e Jix CUTHaIsT IeTYBA OGpaTHO BEB BpeMeTO. Taka CTHUTaMe 1O [LICroBUTHA KyHJICTZ
Mmamre Momuve na ume Penara,
T8 THYale 010-6Lp30 U OT CBETANHATA.
Enun fer M3XBBpUa OT KbIIK peTaTHBUCTHYHO
U BLpHa ce o6paTHo NpenHIiHaTa HOII.
Ocsen ToBa HAKOM aBTOPH HPETEHAHPAT, Ye KBAHTOBATA MEXaHMKA LOITycKa T.Hap.
NapaHOPMAaJHK" SBJIEHUS, KAKBOTO € HallpHMep SCHOBUICTBOTO, KOETO NpE/oNara, 4e
Pe3YITaTUTE OT CIlyqaiHH NPOLECH CTABAT IIPeBAPHTEHO H3BECTHH Ha Xopa ¢ ocobena
ncuxuka. CbBceM sCHO e, 4e TOoNoOHHM SBIeHAA GUXa UMalM eHAKBO nopassisamy edexT
KaKTO BBPXY KBAHTOBATA MEXaHHKa, TaKa H BBhPXY KJiacudeckaTa QH3HMKa. AKo ca HCTHHC-
KM, Te OHXa HAJIOXHIJIM IThJIHA PEBU3HS HA O3HATHTE HU NPHUPOIHU 3aKOHH.

Tpern Bun HeGupamuny ca MPEJIOKEHHUSTA, OCTHIBALIH HATIDHMED B MusuncTeper-
BOTO Ha oT6paHaTa Ha CAIIl, kBanTOBaTA MEXAHHUKA [A CE H3IOJI3BA 38 OCHUIECTRABAHETO
Ha T0-0Bp3H OT cBeTNIMHaTa choOblleHys BLB BOSHHOTO Aej1o. YoBek MOXKe caMo [a ce
NHTA JaJK HAILIMBBT HA TO3M HOB BHJ KpaiiHM NPETeHIMH e H3MECTH TPalUIHOHHHTE
OTKPHBATEJICTBA B OONACTTA Ha AHTHIPABUTALMATA M BEYHOTO IRIXEHHE. AKO He cTane
TaKa, we Tpadsa ga ce ypenuduu 610 pOKPATHUHUAT aNapaT, KOHTO Ce 3aHMMAaBa C THAX.

CEPHMO3HHU IMOTEHLMAJIHU NTPUWIOXKEHUA HA ATIPB

Mex/lyBpeMEHHO CEpPHO3HMTE M3CJENOBATEN 3aN0YHAXA Ja MUCHAT 3a HAYHHH, N0
xouTo epekTsT Ha ATTPE 61 MOrb/I HAHCTHHA [1a HAMEDH NpUIoKeHue. BMecTo excreHT-
PHHYHHU HISU T NpelaraT HAKOHW UHTEPECHH OTEHHANHE NpHIoKeHHs. Taka HaipuMep
Yapnu Bener, XKun Bpacap u ApTsp ExbpT paGoTaT BBpXY €AWH BHA KBAHTOBA KPHIITOL-
padus, npu koaro edextsT Ha AIIPB ce usnoNsBa MHOrokpaTHO, 33 Oa C€ NMPOH3BEAE
nopeauua OT ciydaiinn GMTORE, H3BECTHM caMO Ha IBaMa AYLIH M Ha HHKoH mpyr. Chen
TOBA Ta3H NOPEedUIa MOXe Ja Ce H3MON3Ba KATO OCHOBA 34 HelpoOuBaeM mudnp, ¢ yuATo
TIOMOILL TE3H IBaMa OyIIH Aa cd 0OMEHAT CeKpeTHH ChoOLeH .
~ B ofmu HHHY METONBT paboTH no ciaenuus Haumd. [a npegnonoxuM, de Ajmca u
Bob pasnonaraT ¢ HeHaMaJABall o KOJIHYecTBO GoToHRM nBoiiku Ha ATIPE. Exuausat (o-
TOH OT BCAKa 1poiika oTHBa npu AJuca, a ApyruaT - upu Bo6. Te ce yropapaT npeasapu-
TEJIHO [a IPaBaT OBJra CepHi OoT H3MEPBaHUA BbPXY IUIOCKAaTa MONAPH3aLHi Ha CBOUTE
(hoToHH, KaTO IPH NOJIOBUHATA OT CIIyHaUTe Ilie NIPaBsT PAsIuKa MeXIY JBe HepreHIuKy-
JIApHY HAIIPABJICHHUSA, HADEUEHN X U Y, & IPH JApyraTa [I0JICBHHA LIe Pa3IN4aBaAT MEX Oy ABe
APYTH B3aUMHO NEepUeHIMKYJIAPHH HAllpapJcHHs (Aa peveM, JseTe BLIONONOBANIH), KO-
urto we Hapedem X 1 Y. (Ocute X u'Y ca sapbpTeHH Ha 45 rpaayca cupAMoO OCHTE X H ¥,
KaKTO-¢ T0Ka3aHo Ha IOMECTEHATA TYK HIIOCTpalus.) 3a BoekH oT cBouTe HoToHH Annca
u3bMpa 1o claydaeH HavYHH Jaiy Toil e Oblie NoANOKeH Ha H3MepBaHe BX, Y wid B X, Y.
Crmioro npasu Bo6, oT/nenHo 0 -He3aBUCAMO.
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y Crnen xaTto Beaubx paboraTta e cebplieHa, AJHca
Y / 7 X ka3pa Ha Bob kol Bupg U3MepBaHe € IPAaBHUIIA 34 BCEKH
/ OT c¢BoHTe (oToHY, B X, y Wik B X, Y, a Bob i1 naea
\\ Ve ’ nogobua uHpopMmauus. (PasrosopbT MOXKe Ja ce Hpo-
| _ Befde no ofiiecTBeH Teje(oH M HsiMa HHILO OIACHO,
Wik =X aKo ce nomchymsa oT wnuoHy.) Te y3HaBaT B KOH CJIy-
Ve Y Yay ca NpaBWJIM eOWH M CbIl BUI U3MepBaHUA (TOBa
) e ¢a OKOMNO NOJIOBHHATA cilydaH). 3a BCAKO ChBIAAA-
AN 1O 10 BUA M3MepBaHe MojiyyeHATe oT Amuca # bo6
pesyaTaTH e ca enHaku mopagu edekra Ha ATTPB.
Toraga pesyjiTaTuTe OT Te3u obIIHK 3a ABaMaTa H3Mep-
Ocu 3a NAOCKU NOASpU3aYUY, u3nopaBa- BAHHA 1l ¢a HIBECTHH CaMO Ha ABaMaTa W Ha HUKOU
HU npu kBarmoBama kpunmozpagus apyr (npeanonarame, 4e Te ca HPABUIIA H3MepBaHHUATA.
CH TalHO M He ca pasrjlacsABalll pesyntaTute.) Tesu
PesyJITATH MOTAT Ha ce OpedcTABAT KaTo Iopeiia OT equHHIH (IpecTaBAmy X M X) H
HyJ| (IpeAcTaBAMmH Y 1K Y), KOATO € u3BecTHa caMo Ha Anuca 1 boG. Torasa a3y nope-
JIHIa MOXE A CIYM KaTO OCHOBA 3a HenpobusaeM WH(EP, KOHTO Te MOTAT Ha H3NOJI3BAT
TIOMEXIY CH.

Axo Anuca B Bo6 monaraT ocofeHH YCHJIHA [a 3alasiT ceKpeTHOCTTa, Te MOraT Ia
H3PAIXOJAT PE3yNTATHTE OT HAKONKO OT OOIIMTE 3a JBaMaTa H3MEPBAHUs, KATO CPABHSI-
BaT CLOTBETHHTE eFUHHIM M HYJIH 110 OTKpHTA TesleQOHHA JIMHYUSA, 32 Oa ce ybelaT, ue Te
JelcTBUTEINHO ca elHAKBH (U [a H3NON3BAT OCTAHAIKTE eJUHUNH U HYJIH 30 CBOUTE TaHHU
IIOCJIaHKA). AKO LIMMOHYH 110 HAKAKbB HAYHH € [IPABUJI CBOK COOCTBEHH H3MEpBaHUA BBD-
xy (ororute, Toi C TOBa OU HApPYIIHN HAEANHOTO CHBIAJIEHHE MEXIY PE3yNTATHTE Ha
Annca 1 Bo6. OT cpaBHABaHETO Ha HSIKOM OT TE3H PE3YJITATH T Ille OTKPHAT HaMecaTa Ha
IUMHOHUH.

B peficTBuTenHOCT KBaHTOBATAa KpHOTOTpadHua He u3uckba edexra Ha ATIPE. Broc-
JeACTBHE rpyna oT mecTuMa $usuu (Mexay kKouTo H berer) n3o6peTH XHTpa NpoUeIy-
pa, B xosaTto Beue AIIPE e chuiecTBeH, 3a paspyiuasate Ha QOTOH H chifaBade Ha POTOH B
CBILOTO CLCTOAHME Ha NONAPHU3ALAS, HO Ha JPYro MACTO (T.e. C Pa3IH4HO BEPOATHOGTHO
pasnpeAeicHUe B IPOCTPAHCTBOTO).

KosnkoTo nopede HayyaBame 3a CHCTEMATA OT eleMEHTAPHU YaCTHITH, TOJIKOBA IIOBeYe
ce pa3BHBa eqHO 3a0eIeXUTEHO B3aNMONeHCTBHE MeXY SBHUTE CIIOXKHOCTH, KOUTO eK~
CIIEpPHMEHTHT PA3KPHBA, U OIPOCTABAHETO, IOCTHTAHO OT TeopuATa. OTKPHBAHETO Ha MHO-
IO pa3IvYHK BHICBE YACTUIM M HA HAKOJKO PASIMYHH THIA B3aHMOIEH CTBHA MEXAY THX
ch3fane H YCUIH BOeYaTISHHETO, Ye QH3MKaTa Ha YaCTHUHTE € CJIoXHA. EnHOBpeMeHHO ¢
TOBA B TEOPETHYEH ACHEKT IIOCTHXEHUATA B YHUQHUOUpAHETO HA OIIHCAHHETO Ha YACTHLIM-
Te H Ha B3aMMOJeHCTBHATA PAa3KpHXa Boe MO-TOJIAMA NPOCTOTA B OCHOBHTE HA HellaTa.
Makap ge GpHu3BKaTA HA eNeMEHTAPHUTE YACTHIIM € OlE MHOIO JaJied OT CTONETHATA B3~
PAacT, HHE BeUe MOXeM Ja e OKaXEM B CTaldsl, KOraTo 3al04pa 1a ce NpOoABABA SOHHHOC-
TTa Ha 3HAHUSATA, U3pa3sgBalll ce B eAUH-eOHHCTBEH NpHHOMN, OT KOHTO Ja ciensa Hab-
JIIONaBaHOTO pasHoofpasue Ha elleMEeHTAPHHTE YaCTHIH.
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OTrne or aasa 13
“KBAPKU U BCUUKO OCTAHAJIO: CTAHJAPTHUAT MOIEJ”

KBAPKH

B npoabJXKeHHe Ha MHOTO BPEMe C& CMATAllle, Y€ CPejl YaCTHLHTE, KOUTO ChIPOBOX-
JIaT eNeKTpOHA B CIHCHKa Ha ByHIaMeHTatHuTe hepMHOHY, TpAOBa fia 6BAT HEYTPOHBT
H NPOTOHBT - ChCTABHHTE eJIEMEHTH Ha aToMHUTe ajpa. Tosa obatde ce okaza HEBAPHO;
HEyTPOH'LT H NMPOTOHBT He ca elleMeHTapHu. Y B Apyru ciyuan QU3NLATE ca y3HABaJH, Ue
06eKTHTE, CMATAHH TbPBOHAYAJHO 38 (HYHOAMEHTAJHH, C& OKA3BAT H3rPaeHH OT I10-MaJIKK
Hella. MoOJIeKyJIUTE Ca CBLCTABEHH OT ATOMH. ATOMHTE, Makap W HApPEUCHU C IpblKaTa
AyMa 3a “HefeNuM”, ca H3TPa]esH OT AApa i JABHXKELH C& OKOJIO TsAX ejlekTpory. Ha caoit
pen AOpaTa ca ChCTABEHH OT HEYTPOHH H NPOTOHH; (U3ULKTE 3alI0YHAXA [ia ce JocemaT
3a TOBa KbM 1932 r., koraTo Oelle OTKPHT HeyTpoHBT. Cera HMe 3HaeM, 4Ye U caMHTe
HEYTpPOHH U MPOTOHH Ca ChCTABHY YACTHIH - H3rpajleHH ca OT KBapku. TeopeTHIHTe cera
ca YBepeHH, 4€ MMEHHO KBAPKHTE CA aHAJIO3UTE Ha eleKTPOoHA. (AKo ce okake, 4e KBapKH-
Te CHLUO ca CHCTABHH UYAaCTHLH, KOeTO OT [JHELIHa rJlefJHa TOYKa He € 3a BipBaHe, TO
TOrapa M eJeKTpOHUTe TpAGBa ma 6bOAT CHCTABHH.) '

TIpes 1963 r., koraTo H36pax AymaTa “KBapk” 3a HMe Ha QyHIAMEHTAIHUTE CLCTABHY
eNIEMEHTH Ha HYKJIOHA, a3 He 3HaeX Kak 61 ce Mucana T4 ¥ 5 IPOH3HACAX KaTa “KBOpK”. ITo-
KBCHO, TIpH efHO OT ofMvaiiHuTe npenpountanas Ha “IlpofyxnaHeTo Ha Qureran” oT
Txeiimc Jlxoiic, a3 ce HATHKHAX Ha HymaTa quark BB (pasaTta “Tpu xBapka 3a M3bCTHP
Mapxk”. Tl kaTo quark (k0eTo Mex Iy IPYroTo 03HAYABA H KpsSCBK HA uaiika) ABHO TpsB-
Ba Oa ce puMyBa ¢ “Mapk”, a3 Tpabpaiue Aa HaMeps HAKAKBO ONpABIAHUE, 33 1a IO PO~
U3HACAM KaTo “kBopx”. B KHUraTa or BpeMe Ha BpeMe ce NOABABAT M3Pas3H, KOHTO OTHaC-
TH HATIOMHST U3BUKBAHETO MpU NophyYBaHe Ha muTHe B fapa. 3aToBa TBBP/AX, 1€ BEPOAT-
HO e[IHO OT BH3MOXHHTE ThIKYBaHHMs Ha ropHaTa (pasa 61 morno na 6nae “Tpu quarts 3a
MbeThp Mapk”, B KolTO cllydall NPON3HOMEHNETO “KBOPK” GH CHOTBETCTBAILO Ha [IPOH3-
HomeHueTo “kpopT”*. BLB BoekH clyuaif UMCIOTO TPH NoAXOXAALIE HACATHO Ha HAUMHA,
110 KOHTO KBapKHTE CHIIECTBYBAT B IPHPOAATA.

PementaTa 3a IPUIOTBSHE HA HEYTPOH WX NPOTOH OT KBADKH, Haf-00IlO xa3aHo, €
cilemHATA: “B3MMAT ce TpH KBapka”. [IpOTOHBT e ChCTaBEH OT [Ba “KBapka u” H OT eOHH
“d kBapX”, IOKATO HEYTPOHBT ChIBPKA ABa “d KkBApKA” U eIHH “u xeapk”. Kpapkure u o
d uMaT pa3NuuHE CTOHHOCTH Ha eJIEKTPUYHUS 3apil. B chIuTe e[HHALH, B KOUTO EJICK-
TPOHBT UMa 3aps -1, IPOTONBT HMa 3apaA t1, a HEYTPOH'LT UMa 3apAn 0.3apsanbpTHa U
KBapKa B CHINMTE TE3H eOWHMLH € 2/3, a To3n Ha d KBapKa e -1/3. SlcHo e, ue kaTo chbepeM
2/3, 2/3 u -1/3, nongyuarame 1 3a 3apsna Ha NPOTOHA; & KaTo cubepem -1/3, -1/3 u 23,
nony4asame 0 3a 3apaga HA HEYTPOHA. : g

Kaspa ce, ye u 1 d 0O3HAYABAT KBAPKH ¢ paaiuuHy “apomarti”. OCBEH apoMaTa KBapKH-
Te UMAT APYro OIE NO-BaXKHO CBORCTBO, HapedeHO “LBAT’, MaKap He TO#H UMa TOIKOBa

* Baa2dpckuan nPoUsHoC HA masu aamuncka dyma e “ksapma’. - Bea. npes.
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06O ¢ HCTHHCKUSA LBAT, KOJKOTO APOMATHT B TO3H KOHTEKCT UMA HEI[o ob (o ¢ apoma-
THTE Ha 3aMpPa3CHOTO KHCEI0 MIIsiko. JIOKaTO HA3BAHMETO “UBAT” € MpPedM BCHUKO INEra,
TO 3a€[HO ¢ ToBa ¢ cBoeobpasHa meTadopa. B npoctata Teopys Ha HOBEMIKOTO LBETHO
IpCeHHE TpHUTE OCHOBHY [BATA Ca: YEPBEH, 3es1ed U cuH. (I1pu GouTe TPHTE OCHOBHMY 1BATA
Ca YepBEH, XBIT H CHH; HO KOTaTQ Ce CMECBAT CBETAMHM BMecTO Gow, 3a HykHHA edekT
BBPXY HOBELIKOTO 3pEeHHE TPAGBa KBATOTO [1a C& 3aMEHH ChC 3e/1eHO.) PelientaTta 3a HeyT-
POH HJIM IPOTOH € [Ia C& B3eMe MO eJHH KBapK OT BCEKH LBAT, T.e. YepBeH KBapK, 3elieH
KBapK H CHH KBAapK, ITO TAKbB HAYUH, Ye UBETOBETE Aa c& OCPeHHAT. ThH KaTO B LIBETHOTO
3peHne GANOTO MOXe Oa ce pasryiexna KaTo cMec OT 4YepPBEHO, 3€/1EH0 H CHHLO, HHE MO-
KeM Jla u3nosizBame MetaopaTa ¥ Jla KaXkeM, ue HeyTPOHBT U NIPOTOH'LT ca Gelu.

KBAPKH B 3ATBOP

KsapkuTe uMaT 3a6e/1eXUTEHOTO CBOMCTBO 1A ca TOCTOSHHO 3aTBOPEHH BBTpe B “Oe-
JU” YaCTHUH, KAKBATO CA HEYTPOHBT H NMPOTOHBT. CaMo GefuTe YaCcTHIM MOraT OpsKo fa
ce HabJlofaBaT B 1aGopaTopusaTa. B HabMI01aeMITe YaCTUIY OLIBETABAHETO & ocpenHeHo
1 OLBETEHM HACTHULH MOTAT Ja CHUIECTBYBAT CAMO BBTpE B THAX. AHAJIOTHYHO eJeKTPHY-
HMAT 3apA0 HA efUH HaOniomaeM o6exT BUHATH € IO YHCIIO (nanpumep 0, 1, -1 unu 2), a
YacTHUHTE ¢ APOGHH 3apsaH MOTAT [a CHUIECTBYBAT CAMO BBTpPE B HETO.

Korato npensnoxux unesara sa culiecTByBaneTo Ha KBapky, a3 oT camMOTO HAYaJIO BAp-
Bax, fe Te M0 HAKAKBB HAYHH Ca [I0CTOAHHO 3aTBOpeny. Hapuuax Tesn kpapku “marema-
THYECKH”, KATO BHUMATe/IHO 0BjCHABAX KakRO pasGHpaM mog ToBa, W I NPOTHBOIIOCTA-
BAX Ha “peajlHuTe KBapKu”, KOHTO GMXa MOINM 1A H3JM3AT HABLH U [ Ce perucTpupar
‘TnoenunrnyHO. [IpuynnaTta 3a Tesu hopmynuposka Gele, ue He MCKaX Aa ce cOrbekBaM ¢
BL3IPAKEHUATA Ha (PMIIOCODCKH HACTPOEHH KPUTHIN, KOHTO GUXa THTANH Kak Mora ma
Hapiiam KBapKuTe “peayiBu”, ako Te BHHar# ca ckpuTH. Tasu TepMunonorus obave ce
okasa necnotyunusa. Muoro6poiinu aBTopH, npenebperpaiixu MouTe 06sCHEHHS 3a “pe-
anen” B “MaTeMaTHYeCKH”, a CBIIO H takTa, Ye OIIUCBAHOTO OT MEH IIONIOKEHUE Cera e
00LIONPHETO KATO MPABUIHO, TEBPISXA, Ue a3 B HeHCTBUTENHOCT HE LM BAPBAJ B Cb-
HecTByBAHETO Ha kBapkuTe Crien kaTo BeAHBxK nonoGHa 3a6nyna sacenue B MonyJjaspHaTa
JITEpaTypa, TA NpOABABA TEHIEHIMATA Aa Ce YBEKOBEUH, Tbhil KaTo pa3N{YHHTE ABTOPH
Y€CTO I'BTH NPOCTO NMPENUCBAT €AUH OT APYT. ' ‘

Betbnutentu Genexku u npesoa o1 aHrauiicku: Muxaun bywes
Murray Gell-Mann, ,The Quark and the Jaguar*. Little, Brown & Co, London, 1994 m
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TI'OJIAMATA HAT'PAJIA HA
e “CBETHT HA OM3MKATA”:

— EpaHorouiien aGoHAMEHT: 3a Hail-106pus npeBos (KOUTO Lie
6bae mybnuKyBaH) Ha TeKCTa Ha necedTa Love Boson,

~ AGOHAMEHT [0 Kpasi Ha XUJAJ0JIeTHeTO: 33 My3uKa KbM Hed.

(Kaacupasuam ce Ha 8mMopo mMACMO uje 6s0e yoocmoen ¢ wecmma 0a my
6v0€ 8B34001CEH NPEEOd HA CIMAMUA 34 CNUCAHUEMO.)

LOVE BOSON

The Standard Model of Physics
has four forces in it:

the Strong, the Weak, Gravity
and the Electromagnetic.

But I've discovered a new force
that rules from high above.

Let me propose to you

a Unified Theory of Love!

Gluons are Strong!

They make a quantum-chromo glue
binding quarks into atoms

like T am bound to you.

Z’s and W’s are Week!

They make particles decay

and atoms radioactive

that’s how I feel when you're away.

Photons mediate E&M -
both particle and wave - they’re so

yin-yang!

3a KOHCYJITALHH:

Gravitons attract
both mass and energy
they make the world go round and

round
that’s what you do to me.

And so I'm searching for the

" that mediates the force of Love!

‘But you can’t measure it!
You can only feel it!

Pulling on the superstrings of your
heart!

We should add it to the Standard
Model Chart

the force that rules from high

above
in a Unified Field Theory of Lovel!

Lynda Williams “The Physics Chanteuse”

San Francisco State University,
http://www.physics.sfsu.edu/lwilliam
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