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. dusukama na nobomo Bpeme

CUI'HAJI 3A N3OBWIHUE OT
AHTHUTI'AJIAKTUYHA MATEPUSI

HOBaTa KapTa Ha raMa JI'buH, “HauepTaHa” Bb3 OCHOBA Ha JaHHM, HOJY49eHH OT
Jieramara obceppaTopus Ha NASA 3a usyuasate Ha KoMnTbHOBOTO ramMa
nbuenre (Comton Gama Ray Observatory) naBa ocHoBaHMe 4a ce Mpejliojara
ChLIECTBYBAHETO HA HENMOJO3MPAaH M HeperdcTpUpaH focera obiak oT aHTHMaTepus
BBB BMJ HAa MO3HTPOHH, oTAasieyed Ha 3000 cBETIHHHHU rOJHMHU OT LIEHTHLPa Ha
lanaxrukara. v
KnacuueckusaT curdall oT NO3UTPOHH € raMa J'bueHue ¢ eHeprus 511 keV, pesysiraT
Ha eJIEKTPOH-MO3UTPOHHATA aHuXMWIauus. TakoBa U3 TkUBaHe Oellle perdcTpHUpaHo 3a
npsB mbT Npes 1970 r., uapamo oT HeHTHpa Ha HaliaTa rajakTvka. HosaTa KapTa
II0KA3Ba ChILIECTBYBAHETO Ha roJiiM 00JIaK OT aHTHMATepHs, OTAajledeHa OT LIeHThpa
Ha ['ajnakTrxaTa U IBJKAILK Ce, BEPOSTHO, Ha H30YXBaHETO HA MaCUBHY MJIALM 3BE3 /U,
Jo TakbB H3BOZ Ce HOCTHra Bb3 OCHOBA Ha JaHHWUTe, MNoiyuyeHn oT OpHeHTHpaHus

- Cumnrninauuonen Cnextpomersp (Oriented Scintillation Spectrometer Experiment) Ba

oBcepsatopusta Ha NASA, ussesena B op6uta npes anpun 1991 r.

LeHTBpBT Ha HaluaTa JMCKONOJOGHA rajakTHKa, HAMUpAILQ CE Ha Pa3CTOSHHE OT
nopagbka Ha 25 000 cBeTNMHHM rOJMHU OT HAC [0 TIOCOKA Ha ch3BesgueTo Crperell, e
3aITbJIHEHA ChC CMeC. OT 3BE3[HH JMCKOBE U MeNIy3Be3leH ras. 3aTosa Tasd MaTepus e

- TIpo3payHa 3a rama-Ipuure. [losutpoHuTe, M aHTUMaTEPHATA H30DILIO, € OTHOCHTEMHO PIIKO

cpenlaHa MaTepus BbB BeenenaTa. Tlo3uTpoHuTe e M3IBUBAT B PE3yJITAT Ha €CTECTBEHOTO
PaJHOAKTUBHO PasllaJlaHe OT NOBbPXHOCTTA Ha aKTHBHY MacHBHH 3Be3[M. T'bil KATO Te3H
0BEKTH ca OTHOCHTETHO PABHOMEPHO PAasNpocTpaHeHH B ['ajlaKTUkaTa, pajHOaKTHBHATA
MATEPHS M CBBP3AHUTE C Hesl [IO3HTPOHY LIe IPOHMUKBAT JO 3eMATA OT BCHUKH CTPaHU.

Hpyr we 6b1e MbTAT Ha ITO3HTPOHHTE, PONGHU MTPU NONIBLIAHETO HA MATEPHH OT
gepHUTEe Aynku. Korato MaTepus ce BCMyKkBa OT rpaBUTalliOHHA sAMa, HeliHaTa
TeMIepaTypa ce MOBHILIaBa JO Bh3MOKHOCTTA 32 06palyBaHe Ha eJIeKTPOH-TTI0O3UTPOHHH
ABolku. To3u MOTOK, MBPBOHAYAJIHO HeoNpelesieH, ce MOJYJIUpa IOCTerNeHHo,
dparMeHTHpaliky IpM NPEeMHHABAHETO CH NMOKpall pasNHYHH MACUBHU 3Be3[M, MPU
KOETO, B pe3yJiTaT Ha paJJHOAKTUBHOTO pa3nafaHe, 6posT Ha [O3UTPOHUTE CE YBEIHIABa,
NpeBpbIIaiiky ce B cTabuJIeH OTOK 32 OTHOCHTENHO JBJIBI MIEPHOJ OT BpeMe.

TperaTa BBH3MOXKHOCT € TMPeAH MHOTO MUJIMOHM FOAMHH, B HAKOW DErHOHH Ha
BcesienaTa weHThbpa Ha ["anakTykaTa B pe3ysTaT Ha CO'LCKBAHETO Ha JIBE HEYTPOHHH
3Be3JM Aa ca ce obpasyBajii MACHBHH raJlakTHYHM “orHeHM Kbjiba”. Takupa cuOUTHS
6uxa MoryM fa 6bAaT OTIOBOPHHM 32 MOSABATA HA UMITYJICH OT I'aMa-Tb4H, ¢ KAKBUTO C&
CpemiaT or JBakiceTHHa FOAMHY aCTPOHOMMTE, H 32 U3y4aBaHETO Ha KOUTO Oe ch3fiafieHa
cnoMeHatata Comton Gama Ray Observatory.

Tlonexe BceneHata chAbpXa MHOTO NMOBEYE MaTepHs, OTKOJKOTO aHTHMATEPHI,
H3IJIex]a 4e NO3UTPOHMTE ca GUIIU POLeHH MIPEJUMHO MPH aHUXKJIAHOHHH [IPOLECH.,
511 keV-HuTe raMa-JTbYH 3a MPLE LT 64Xa peTUCTPUPaHH B HauaJ1oTo Ha 70-Te rORHHY,

: wmaxa OT UeHTHpa Ha Hawata [MajakTHka, oT obnacT HapeueHa “I'omeMus AHUXH-

nartop”. HoBuTe JaHHM MokasBaT, 4e aHTUMaTepus BhB BeeeHaTa MMa 3HaYMTEITHO
roBeye U ¢ UIHPOKo pasnpOCTpchHa B APYTd HEHHH YacTH.
" [peBog om CERN Courier, v. 37, Ne 5, 1997 ™
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MOJAEJUTE HA ATOMHOTO PO -
CTBIIKA KbM PEIIABAHE HA
MHOI'OYACTUYHUMSA ITPOBJIEM

4. CrosiHoe*
E,upm, 061110 B3€TO, U3BECTEH AHEKAOT Pa3Ka3pa, He B eJIHA HENpPOIIeaHa HOMI,
TI0[ IPOJIMBEH IBXKA, cpel 6ypHO Mope, KAIMTAHBT Ka3aJl Ha eJMH OT MOPALHTE:
paskaxu Helwo obopsBaio. Ciief KpaTka Nay3a MOpAKBLT 3aM0YHAN: GHla ThMHa HoLy,
BAJIsU1 NPONMBEH AbXK/ U T.H. ChBceM CUI'YpHO MOAOGHH Ca rojiiMa YacT OT eMOLUMTE,
KOUTO CBITLTCTBAT PAa3roBOPHUTe Ha (PM3MUM M MaTeMaTHLUH NMpH o6CHXKIAHETO Ha
ﬁpQGJ’ICMI/I, KOMTO Ca CBbP3aHH ¢ IMHAMHMKATa Ha CHCTEMAa OT MHOI'O TeJIa - H3BECTHO ¢,
4e LOpH ONMHCAHHETO Ha ABMXXEHUETO Ha TPM Tella, B oOLMA cIyuaii, He e HallpaBeHo

~ AOKpail. :
3a 1o6po uaK 3a 3710 IPUPOJATA He ¢e chobpa3sdBa ¢ paBHHIETO Ha HALLIMTE 3HAHUS
M HH Mpeaiara HoBM nmpeAusBHkatesicTsa. [Ipean eauH BeX OTKPUBAHETO Ha PafHOAK-
THBHOCTTa HH CBbP3a ChC CBeTa Ha MUKpoobekTHTE. Taka KbM KOJIMYECTBEHATA XapaK-
TEePHCTHKA - MHOr'o Ha 6poi - ce Jo6aBH M HOBO Ka4uecTBO - KBaHTOB. B MOMeHTa kBaH-
ToBaTa (M3KKa e OOIMPHA HayKa, B KOATO OTAEJIHUTe 06slacTy Npeanarar crelupyy-
HQ UHTEPNpeTaLsa Ha MHOMOYACTHYHUS NpobiieM, HO rojisMa YacT OT U3MOJ3BAHUTE

METOAN Ca TEBPAE GIN3KH.

| ATOMHOTO ARPO a pl'lO!‘l Ce CHHUTa 3a ¢cHcTEeMa, C’bCTﬂBéHa OT MHOT'O CUIHO B3aUMO-
" AeiicrBawin yacTum. Ore npes 30-Te TOAMHM Ha BeKa & OTKPHTO, Ue AAPOTO Ce CHCTOH
OT HeYTPOHH M POTOHHU, KOHTO MMAT NOYTH EAHAKBA Maca, TOPAAH KOETO Ca HapedeHH
¢ obumoTro HauMeHoBan¥e HykioHH. Haii-nexkoTo anpo, BogopoaLT, ChAbpXa eAUH
NPOTOH, a KapTaTa Ha cTaOWIHUTE Apa 3aBbPILBA IPH AAPa, B KOMTO ca cBbpaany 100
- npoToHa v 150 neyTpoHa (pepmuit, Menneneenuii 1 T.H.). CHITHO B3aUMOJEHCTBHE MEXY
HYK/IOHMTE 'l CBBP3Ba 3paBO U HE NO3BONIABA Te Ja Ce PasNpbeBaT, BhIIPEeKH MOLIHO-
TO KyJ10HOBO fnofie. [oneMusaT 6poii Hykionu obave He TpA6Ba Na ce OTBKAECTBABA C
6eskpaen 6poit. SImpoTo He Moxe a ce pasrylexia KaTo GeakpaiiHa sApeHa MaTepHs, a
TI0-CKOPO KATO MAJIKO KbCHE TAKABA MATEpUs. ‘
W Taka, MHoro, HO orpaHmyeH 6poii, CHIIHO B3aUMOeHCTBAMM HACTHIM - 3BYHH
PECTIEKTHPAILO W Ha NpbB norne] Gesnanexnuo. Ta, 1o 3a MeToau TpsabBa 1a ce u3-
TIOJI3BAT 32 W3Yy4aBaHe Ha TakuBa cucTeMu. OueBUAHO TeOpHATA Ha nepTypbauuuTe e
TpYAHO npunoxuma. Jlo6pe usyueHoTo B3auMozeiicTBHe MeXAy CBOBOJHUTE HYKJIOHH

He MOXe Ja ce U3IION3BA, ThH KaTo roneMuaT 6poif 4acTHLM B 11POTO U3KPHBBA 3HA-

YMTEJIHO BHAA Ha TOBa B3aumogeicTeHe. HeeekTHBHH ca chlo METOAH, NPH KOMTO
pClIEHMATA Ce MONYYaBaT, KOraTo OpoAT Ha YacTHUMTE e HeorpaHuueH. Ho, Heka ne-

’ Cm.ﬁ.c. o.f.u. Yagdap Cmoanos, UJUSE - BAH
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pudpasupame Mexcrmp: “Hapbauxa ce pasHu Gpunocodu, KOUTO CBPBXECTECTBEHOTO
U 33raJIbUHOTO NPEACTABAT KATO H3KIIIOUMTETHO NPOCTO ¥ OOUKHOBEHO”. 332 ATOMHOTO

' 1IpO TOBa NPOCTO U OOMKHOBEHO HEIO ca MoJeNIHTe Ha sapoTo. MogenuTe cieapar

HKOM fobpe u3BeCTHH NMpUHUMNK. Te onMcBaT MakCHMajiHO TOYHO XapaKTepHU
CBOICTBA, 2 OCTAHAJIMTE - NPHONU3NTENHO. ATOMHOTO SIIPO Pearupa pasjiHvHoO Ha BbHILI-
HH pb3jeiicTBHA. [1IpH eJHU MpoLiecH ce NpoABSBAT ¢cBOHCTBATA Ha OTACIHUTE HYKJIOHH,
ChCTaBAILM AAPOTO, NMPU APYTH TO peaTHpa KaTo HeJeJIMMO Lsto. Te3n ocobeHOCTH ca
JIOBEJH JO Cb3JaBaHe Ha JBa OCHOBHH Kjlaca MOJENIM Ha SAPOTO - KOJIEKTHBHU H
HEKOJIEKTUBHHU. ‘ »
Ilpes 40-Te rogHHH HOBOOTKPHUTH cBOMCTBa Ha AAPOTO MOKA3BAT OTKJIOHEHHA OT
CpenHoTOo NoBecHHe MPH onpeieicH Opoil Ha HywioHuTe, HanpuMmep MacaTta Ha sapo-
TO ce OTKJIOHSIBA 3HAYMTEJIHO OT CPEJIHATA TEHEHUMA Ha M3MeHeH e npy 6poit Ha npo-
TOHHTE MY HeyTpOHUTe paBeH Ha 20, 28, 50, 82 u T.H. Mosxke na ce HanpaBM aHAJIOrHs
€ aTOMHaTa QU3MKa, KbAETO NOJOOHH OTKIOHEHHA ce 0BSACHABAT C HANUUYMETO Ha Cpei-
HO f10Jie, B KOGTO Ce JBUXKAT eJIeKTPOHUTE, 3allbJIBaiky onpeaeneHu cnoese. Jbaro
BpEMe OMUTHTE Ja ce MOJEIUpPa CPENHO HoJie B AXPOTO ca 6ezycnerHy. B kpas Ha 40-
Te roguHu E. ®epmu cbBetpa I'. Maiiep 1a uznon3Ba cUSIHO CIIMH-0pOUTaNHO B3aUMO-
JeiicTBHe NPH MOCTpPosABaHE Ha cpenHo mojie. Maeara e GnecTdnia v JaBa XUBOT Ha

- Moxe 61 Hali-u3nonssaHus MoJieJl Ha aTOMHOTO AP0 ~ CJI0OeCTHA Mo ell. Monenst ce

M3TI0/I3BA YCMISIHO NoBede oT 50 roguHH, a HerosuTe anTopH Xanc Mencen u Mapua
I'enept- Maitep nonmyuaBar HobGenopa Harpaga nipes 1963 r. :
VTBbPKIABAHETO Ha MOJIeJIa € CBbP3aHO ¢ PasropellieHy crnopose. Te ce OTHACAT
KBbM TIPOU3X0/ia Ha CPEJHOTO MOoJie B 44POTO. AHAJIOTHATA ¢ ATOMHATa QU3HKa He MOXe
Ja ToMorHe. B aToMa cbliecTByBa Ho6pe 060c0o6eH LIEHTHpP - ATOMHOTO A4pO, KOHTO
cb3faBa cpefHo noJe. Kak obave pb3nukBa TO B sapoTo? [IpuunHaTa 3a TOBa € ¢IUH
(QyHAaMEeHTaJIeH 3aKOH B MUKPOCBeTa - IIPUHUMITGT Ha [Taynmu. To3n npuHLMn riiacH, 9e
[Be ThXIeCTBEHH YaCTULM C TIONYLISN CITMH He MoraT Jla ce HaMHpaT eIHOBPEMEHHO B
eHO cbeTosAHMe. TakiBa YaCTHUM ca HEYTPOHUTE H NPOTOHUTE. To3U HaKT BCHILHOCT
e €HO roJiAIMO OTKPUTHE, HATIPABEHO MOCTENEHHO OT FojiiMa rpyna M3c/ieAoBaTelH.

HI3TOYHHKBT Ha CpeJHO MoJie He € ofipeenieH 06eKT, a IPUHLMIL, IPOH3JIA3BI OT CBOHC- -

TBaTa Ha YacTHUKTe. HeaaBUCHMO OT CHITHOTO NPHBJIHYAHE, YaCTHLIMTE He MOTaT Ja ce
ChCpPENOTOYAT B €(Ha TOUKa W Ca TIPUHYAEHH Aa ce ABMXAT B 0010, CH3AALEHO OT THX
caMuTe, noiJe. , ‘ '

MojaensT uMa ome enHa ocobenoct. Toit Hapymapa TpaHciaallHOHHATA
MHBAPMAHTHOCT, T.€. [IPH IPEMECTBAHE B npodipauc*rsd’ro CBOMCTBATa HA MOJE/IHATA
CHCTEMa He oCTaBaT eJHM M cblM. ToBa He & ChLECTBEHO, KOraTO BBHIIHMTE CHIIH
BB3JIeHCTBAT CaMO BBPXY BHTPEIUHUTE CTeMeHH Ha cBoboja Ha cuctemara. Korato
o6ade BBLHILHOTO MoJie BOAH 0 PEMECTBAHE Ha LIOTO AAPO, CIIOECTHAT MOAEI TIpe -
CKa3Ba M3JIMILHM, “NpU3pauyHu” cheTosiHus. E, ako ce sbpHeM kbM ekcrup - dunoco-
(uTe ce KpUAT 3a] NMPOCTOTO, HO UMa U npobnemu. JJokoNKo Te ca ChILIECTBEHM ilie
BUJUM NO-HATATHK. \ ' ‘
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Karo unrocrpanus Ha cioectus mogen,
Ha ¢wr. | e noxazaHo uso6paxeHue Ha 1
poTo Ha ypaHa. M306paxenueTo ciiHo ce
pasnnyaBa OT TPajgMUMOHHHUTE Npej-
cTaBu. OBpaswT e Nostyyen upes rpapuu-
HO MpefcTaBsAHe Ha NIPOCTPAHCTBOTO, 3a-
€TO OT HYKJIOHHTE B ONpeNesieH MOMEHT
OT THAXHOTO IBHXXEHUE B CPEJHOTO MOJE.
CbcTosHUATA, B KOMTO ce HaMMpaT
HYKJIOHUTE, ca TIOJiyYeHH Ype3 pellaBaHe
Ha ypaBHeHHATa Ha Xaprpu-®ok, kouro
OIMCBAT CPENHOTO TOJIE B A1POTO.

Hpyro uHTepecHo. cBoHCTBO Ha aToM-
HOTO AP0 € CABOABAHETO HA HYKJIIOHHTE.
EdexTbT € u3BECTEH OTOABHA M BCHYKHU eM-
MHPHIHH GOPMYITH, OTPA3SBAILM 3aBUCHMOCTTA Ha eHepruaTa Ha CBbP3BaHE HA HYKJI0-
HHUTE OT MacaTa Ha AXPOTO, OTYMTAT TO3H e(ekT. CIBOSIBAHETO & YHUBEPCAIHO CBOMHC-
TBO Ha MHKpoobekTure. I1pes 40-Te roaunu JlaHnay BeBexaa MOHATHETO KBAZMYACTH-
la 32 obAcHABaHeE Ha eeKTa Ha caBoABAHe. KBasHuacTHUATA & (Gopmanen obexT, TBBp-
He 6rU3BK [0 MapamMeTpy Ao pealiHATa YacTUIA. KBasuvwacTunarta Bh3HuKBa KaToO pe-
3YNTaT OT B3aUMOZASHCTBHETO Ha HAKOJKO ChCEAHN YACTULH H XKHBEE TBBPAE KPaTKo.
Tlpes 1956 r. H. H. Boromo6os npenJiara npocTa MaTeMaTH4Yecka TpaHchopMaLus,
KOATO CBHP3IBA YACTHLUTE M KBA3HYacTHUMTe. TOBA € MHOro CulleH TeopeTHueH
pesynTaT, No3poNABaLl Aa ce M3No3Ba Ho6pe paspaboTeHUT amapaT Ha CJOECTHA
Mogent. Ho, BMecTo cpeiHo 0J1e, B KOETO ce ABMKAT YaCTHLH, ILE UMaMe CpenHo noJie,
B KOSTO ce ABMKAT KBASHUACTHUM. Tasy HHTepNpeTaUMs BOAH JO Ch3aBaHe Ha CBPBX-
TEKYLIHs: MOJIeNl HA aATOMHOTO AApo. MoJesrbT yTBbpKAaBa NIPeACTaBaTa, ue MPOTOH-
HaTa cUCTeMa B ANPOTO CE HAMUPA B CBPBXNPOBOASILA (1a3a, JOKATO HEYTPOHHUTE ca B
CbCTOSHUE Ha CBPBX(IyMIHOCT. OTHOBO € JOCTHIHATO HEIlO OTHOCHTEHO npocTo.
Ho, Tpabpa na cMe BHUMaTelHH. OmuThT, NpULOGUT OT clioecTHs Monen, NoKassa, ue
NPOCTOTATA C& MOCTUrA C LeHATA Ha HEILO CbliecTReHo. KaKBo e To. NPH CBPBXTEKY-
s Mozen? TpancdopMmaumata Ha BorosoGoB He 3amassa Opos Ha YacTHLHTE B
aapoTo. Manonssaikn 1 B MOJENHNTE NPECMATAHMS, HHE HE MOKEM Ja cMe CUTYpHH,.
4e MayuaBame 41po ¢k¢ Z npotoHa M N HeyTpoHa. B peficTBuTenHOCT M3cnenpame
rpyna a1pa, 4uiTo cpejieH 6poif HeyTponu e N, a TIPOTOHU - Z. S

Edexture, kouto ca cnexctsue ot CABOABAHETO. B AAPOTO, Ca MHOro6pOiiHH, HO
MHOTO TpyIHO MoraT Aa ce oHarneassar. llle ce onurame fa Hanpasum ToBa Ha (ur. 2.
B roprata sisia wacT e nokasaHo AAPo U ABe ABOMKH GABOCHH HYKJIOHH, KOHTO C€ IBH-
XaT OKOJIO feopMupaHa chpleBuHa. CreKTbPBT, KOHTO ce HabnlonaBa, e rokasaH
KaTo (YHKLMA Ha eHeprusTa Ha BB36yxnare. [Tpu ysesmuapane Ha CKOPOCTT2 Ha Bbp-
TEHE Ha ChPLEBMHATA NO-TOJIEMM CTOHHOCTH Ha ‘bIIIOBHA MOMEHT e HabnrogapaT npu

Owr. 1
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NO-BUCOKH €HEPTUM Ha BBabyxaaHe. Ha duryparta toBa ce BIXK/A 332 ChCTOSHUATA OT
2% o 127, Tlpu onpepesieHa cTOHHOCT Ha BIIOBATA CKOPOCT €/IHa OT NBOMKHTE ce pas-
KbCBa M TOBAa BOAM 1O M3MeHeHHEe B pefa, KOWTO ciieABAT BB30OYIEHUTe CHCTOAHMS.
CoeTosrueto 141 vMa no-Hucka eHeprus Ha BB3Byxnmane ot 12, KoraTo briosaTa
CKOpPOCT Ce YBEJIHUaBa, BCE M10BeYe ABOMKH ce PaskbCBaT M TOBa BOJH HO MPOMEHH B
TIOCAIEJOBATEJIHOCTTA Ha BL30YREHUTE CLCTOAHUS B cnekTbpa. [Ipu rojiam 6pol pas-
KbCAHM IBOHKM Ce MOSBSBA HOBO KauecTBO. ToBa € NOKa3aHO B ASICHATA YacT Ha ¢ur. 2.
}IécbopMupaHad"a CBpLEBHHA BeUe He ChILECTBYBA. 15 e NpeMHUHaa B cepuuecka.
KonektuBnuTe cBolicTBa Ha ATOMHOTO PO Ca OCHOBA Ha APYT THIT AJPEHH MOKENIH.
WHuTtepeceH npouec e BL36YXKOaHETO HA TUTAHTCKH pe3CHAHCH. ['MraHTCKUTE Pe30HaH-
CH Ca Pe3yJTaT OT TPeNTeHMs Ha AAPOTO C TBbpJe rojisMa 4ecToTa. Tunu4sxa 3a To3M
npoutec yectota e 10% Hz. B To3u THN IBIKEHHE y9aCTBAT BCHYKH HYKJIOHM B IJPOTO.
CriecTBYBAT Pa3/IHYHU BHAOBE M'MIaHTCKU PE30HAHCH - MOHOTIOJIHH, AUMOJIRY,
KBAaJPYIONHU, MarHUTHH ¥ T.H. Ha dur. 3 ca nokasanu Hakosko THIIA MT'aHTCKH
pe3oHaHcH. [TbPBHAT OTKPHT MMAHTCKU PE3OHAHC € NUITOMHUAT. JIrobonuTHA moapo6-
HOCT €, Ye BB3MOXHOCTTA B AAPOTO Ja ¢& Bb36YAH MMFAHTCKH HMIIOJIEH PEIOHAHC €
TIpeJcKka3aHa TeopeTHaeckt npes 1944 r. u yak B HauanoTo Ha 50-Te Mo JUHU TO3H pPe3o-
HAaHC € OTKPUT €KCNEPHMEHTANHO. [UraHTCKUTE AUITONHY TPENMTEHUA ce BB3OYXAaT
TpH B3AUMO/IEHCTBHETO HA SAPATA C Bucokocﬂcpr¢ruqﬂu ($OTOHH. Bcnqxu npor?ﬂn B
appoTo (dur. 3a) ce ycKOpSBAT OT eJIEKTPUYECKOTO Toj1e Ha (JOTOHUTE B elHa TOCOKa.
ENexTpHYHOTO TI0JIe He 3acsra HEYTPOHWTE, HO Te 3aMouBAT Ja ce JBHXKAT B [OCOKA
obpaTHa Ha MPOTOHHMTE, 32 Ja MOXe USHTBPBT HA MacaTa Ha AAPOTO Ja OCTaHe
HEIMOABIKEH, KAKTO C¢ M3MCKBA OT 3aKOHA 32 321a3BaHe Ha UMMIyJIca. CusiHOTO B3aUMO-
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AeHCTBHE MEXY HYKJIOHUTE B AAPOTO MOpaX-
Jla Bb3CTaHOBABAILA CHJIA, KOATO B onpejeseH
MOMEHT NPOMEHSA ABUKEHHETO Ha HEYTPOHUTE
U npoTonute. YecToTaTa Ha TeaH TpenTeHHs
MOXe JIECHO [la ¢€ NPECMETHE, KaTO Ce 3HAAT
MHEPTHOCTTA HAa HYKJIOHHTE, BH3CTAHOBABALLA-
Ta CHNA K 3aKOHMTE Ha KJIaCHYECKaTa MEXaHHKA.
MHepTHOCTTA ¢ nponoplitoHanHa Ha 6pos Ha
HYKJIOHUTE, & Bb3CTAHOBABAIATA CUJIa € TIPOo-
NnopuHoHanHa Ha ofemMa Ha aapoTo.
IpecmATaHusnTa nokaspaT, Ye YecToTaTa Ha
TPENTEHUATa 3aBHCH 0OpaTHONMPOIIOPLIHOHA-
HO OT paaHyca Ha 88poTo. EKcnepumeHTamHUTe
JAaHHW YOAHBMTEJHO TOYHO CJEJBAT Ta3M
3aBHCHMOCT. TUNHMYHa YyecToTa 3a AMIIONHUTE
TpenTenus e 5.10% Hz, »
F'ranrekute kBaApynonHu Tpentenns (Gur.
36) moraT na ce Bb3BY AT, aKO AXPOTO ce HOM-

Gapaupa ¢ wacTHuM, B3auMogelicTBAILK NO |

€/IMH H C'bILl HAUHMH C NPOTOHHTE M HEYTPOHHTeE.
Takupa ca Hanpumep anda uwacTuuuTe.
BaaumonelicTeneTo npeanssukBa M3aMeHeHHe
~Ha (opMaTa Ha APOTO - OT ChePUIHO-CHMET-

PHYHA TA CTaBa €JIMIICOMJIHA H CJ'lé,Ll TOBAa OT-

HOBO CEpPHYHO-CUMETPHYHA M T.H. THNHYHA

YECTOTa Ha FHraHTCKUTE KBAAPYIIOJIHK Tpern- |

Tenns e 3.10% Hz.

Tpetr u Moxe 61 Hall-unTepeceH THT TH-
TAHTCKH PE30OHAHC € MOHOIOJTHHAT, MTOKA3aH Ha
tur. 38, Toil ce Hapuua chiuo “IuxaTenen”
pe3oHaHc. MOHOMOIHUTE TPenTeHHs ca 0co-
6eHo TpyAHH 3a HablodaBaKe, THil KaTO Hyk-
JICHUTE Ce ABMXKAT 3a8/1HO KbM LIeHTBbPA Ha S1-
POTO HIIH Ce OTAaJiedaBat oT Hero. OYeBHAHO
e, M€ 33 11 ¢ NPeA3BHKa TAKOBa ABHXEHHE, ¢
HeoBX0ANMO MM Aa ce “NpHUTHCHe” AApOTO OT

- BCHUKH CTPAHH €AHOBPEMEHHO MJIM 0BpaTHO -
Aa ce “pasrerHe”. Tosa Hanara ocobeny H3Kc-
KBaHHA NpH obnbuBaHeTo My. BombBap-
AMpallaTa MacTHLA He Tpsabea na ce yaps s

Our. 3
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SIPOTO, & CAMO JIEKO Jia 3acerHe Herobata rnopkpxHocT. [TafamiaTa BbijHa yBIHYa A1~

peHaTa MOBbPXHOCT cliell cebe cH, NPeIU3BUKBaiKH pasTarane Ha siaporo. OueBUaHO

€, ue [P TO3M THN TPENTEHHS IMUIBTHOCTTA Ha AAPOTO Ty ce YBEJIUUYABa, TY HAaMaJIsBa.

OT ToBa CBOMCTBO Cl€ABa M [OJIEMUAT MHTEpEC KbM TO3H BUA pe3oHaHc. Herosara

eHeprus (4ecToTaTa Ha MOHOIMOJHUTE TPENMTEHHA) 3aBHCH OT eAHa QyHaaMeHTalHa

BEJIMUHMHA - KoeDUMIMEHTA HA CBUBAEMOCT Ha AIpeHaTa MaTepud. TOYHOTO onpeaeifaHe

Ha TO3M Koe(DHLMEHT € OT roJIAMO 3HaueHue 3a MHoro ofiacTi Ha ¢pusrkata. Harmpumep

THpOLIeCHTe, KOUTO CTABAT B HEYTPOHHHMTE 3BE3 /1M U B APYTH K30 THUHH 3BE3JHH obexrH,

a CBILO EBOJTIONMATA HA 3BE3JHHUTE CUCTEMH, Ca CBLD3AHN ¢ TOYHOTO onpejesisHe Ha

TO3H KOoe(UIIMEHT. B kpas Ha KMBOTA Ha 3Be3/1aTa ce HapyllaBa 6alaHCHT MEXAY CBU-

BALLHTE S FPABUTALMOHHH CUJIH U U3AYBALLOTO 1 HANATAHE Ha BUCOKOTEMIEPATYPHUTE

rasose, MOJY4aBaHU OT SAPEHH peakuuy. [ paBUTaLMATA CBUBA 3BE3aTa AO MIBTHOCT-

T4 Ha SAPEHOTO BEILECTBO M Ta3H NMABTHOCT MPOTHBOAEHCTBA HAa rpaBUTALMOHHUS

xonanc. M3secTHo €, 4e B 3aBUCHMOCT OT CBMBAEMOCTTA HA AAPEHATA MaTEePHSA FPaBH-

TALIMOHHHS KOJIATIC MOXe Aa JoBeje 4o ofpasyBaHe Ha YepHa JyMKa WM OO Nopaxia-

He Ha yJapHa BBJIHA, PEAM3BHKBAILIA B3PUB HA CBPBXHOBA 3Be3ja. Te3u HHTEPECHH
ABJICHHA MoraT Ja ce pa3GepaT caMo, aKO €KCMEPMMEHTANHO JoOpe ce MO3HABAT M
TEOPETHUYECKH NPELH3HO Ce OMMCBAT CBOMCTBATA HA THFAHTCKMTE MYJTUIIONHU pe3o-
HAHCH B ATOMHMTE AAPA. h ’

EHeprusaTa Ha Bb30yXIaHe, TP KOATO ce HaONMIOZaBAaT FMIAHTCKUTE PE3OHAHCH, €
mexay 12 u 14 MeV. Topa e Bucoka eHeprus Ha Bb30yXIaHe 3a aTOMHOTO Aapo. B To3u
eHepreTHUYeCKH MHTEPBaa HMa Pa3iuYHH BHIOBE Bb3OYJNCHHM CHCTOAHHS Ha SAPOTO.
Pa3scToAHHETO MEXIY Te3H CLCTOSHHA € CaMO HAKOMKO efieKTpoHBojTa. IllupuxaTa Ha
pesosanca ¢ 3 - 4 MeV. Tosa riokassa, 4e Toit € pasnookeH cpes OrPOMHO KOJIHUECT-
BO (HSIKOJIKO MHJIHOHA) BB36YfeHH CHCTOAHUSA OT pasjiHiueH BUA. OueBHIHO NPaBONHU-
HeMHOTO pewlaBaHe Ha 3ajauaTa 3a ONHMCAHHE HAa CBOWCTBATA Ha PE3OHAHCA ©
GeananexaHo. Moxe fa ce MpenofioxkH, Ye MEXaHU3MBT Ha Bb3OYXKJaHe IPOTHYA Ha
HsIKoJiKO eTamna. [TbpBoHaYaTHO ce Bb30yX1a KOJeKTHBHO cheTosHMe. ToBa ¢heToHME
ce MoJiyuasa, KOraTo MOJ, BJAWAHHE HA BHHIUHO f0Jie HYKJIOH Halycka 3a€MaHOoTO OT
HEro CbCTOSHME H TPEMHHaBa Ha opbuTa ¢ Mo-ronsAma eHeprus , T.e. o6pasysa ce ABOH-
Ka uacTHua-aynka. KonekTHBHOTO ChCTOSHHUE € TIOPOACHO OT 06pasyBaHe Ha MHOTO

YacTHUHO-IynYecTH BB3Byxaauus. TakoBa Bp30yaeHO chbeTosHUE ce HapHua (GoHOH.:

BaxHa ocobeHocT Ha (oHOHa e, de Toif e o6pazoBaHMe ¢ UsJ CIHH, T.c. 6030H.!
CiteABAILMST €TAM OT BBb30YKIaHETO Ha THFAHTCKHTE PE3OHAHCH Ce CHCTOH BLB B3a-
HMMOJieiicTBHETO Ha OHOHUTE CHC CeBALLIUTE NO-CIIONHOCT KoHburypauuu. Topa ca
nBY(hOHOHHM KoH(Urypauud. Te oT cBost CTpaHa B3aMMONEHCTBAT C OIE MO-CIIOKHHU
xoHdurypauum U T.H. [IpouechT NpoabIkaBa A0KATO CHCTEMATa 3aeME PABHOBECHO

I Pononume, nodobno HU Keduvacmiiyume cd HoPpMATHIL 0DEKIMU U C¢ UINOA3BAM 8 MHO20
obaacmi itd meopemuunama gusuxa,
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Haykama

TIONIOXEHHE, KOeTo ce HAab/IoMaBa eKCIIEPUMEHTANIHO KAaTo IIMPOK MAaKCHMYM B cede-
HHeTo Ha poTornornbulane (Bb30YKIaHe Ha AMIONEH PE3OHAHS) HITH Jpyr sapeH npotec.
OnucaHuAT clloXeH MeXaHM3IBM Ce Bb3NPOH3BERIA YCNEUIHO OT KBa3H4YacTHYKO-
hoHOHHMSA MozeNn Ha A1POTO, Ch3Aa/EH B Hy6Ha npe3 70-te roguun. MoJeHOTO B3a-
HMOﬂEﬁCTBHC e KOHCprHpaHO Aa ciiepa omnucaHarTa HO—POpG €TariHa npouenypa.
Jro6onutHo e, ye ToBa B3aMMO/EHCTBHE Ce OKa3Ba NOCTA YHHBEPCAJIHO ¥ TI03BOJ1ABa
OTIMCAHHE Ha CBOHCTBATA HA Bb30YAEHHTE CHLCTOAHHMA B IMPOK IMATIa30H Ha eHeprusaTa
Ha Bb36yxaane. E, 0THOBO cTurame fo npocTta KapTHUHA, KOATO BHACHA SCHOTa B CJIOXK-
HOTO B3aHMOJEHCTBUE Ha HAKOIKO MHJIMOHA koMmoHeHTH. Ho, cnomusiiku cu 3a cJjio-
6CTHs ¥ CBPBXTEKYLLIMA MOJIEJIM, CJIE/IBA Jla GE OTHECEM KPMTHYHO KbM NpeAiaraHaTa
npocrora. Kbae ce kpue ynoBkata? MOHOHBT, KOUTO € OCHOBHA rpafHBHA eIMHMLA Ha
MoJie/1a, € CbCTABEH OT HYKJIOHH, T.¢. OT pepMHOHH. BaaumoneiicTBieTo Mexny hoHo-
HUTE NpeHeOpernsa To3M (akT U 110 TO3U HAYMH Ce HAPYILABA NPHHLMITHT Ha IMaynu.
Pasrnenanute npumepy ca NOCTaTbYHM [a ITOKAXAT KaK ce CTPOST K HU3MNON3BAT
MoJenuTe Ha aTOMHOTO sifipo. Ho, Tpa6pa a cu 3a1aieM BBIpoca, Aanu MpeHebpersa-
HETO OT MOJENHTE HA BAXXHH NPHHUUIN H OTKJIOHEHHETO MM OT OCHOBHHM NapaMeTpH

Ha ghpeHaTa cucTeMa He BOAU IO I-iCC,IIHOBHa‘{HOCT WIH HC,L(OCTOBCPHO‘CT Ha Iiojryue- »

HUTE Pe3yNTaTH UMK, KakTo ka3Ba GbarapckaTa norosopka: “KoiiTo 3sma mo HeGero,

‘maja B knajeHena”. CleUHaKCTHTE ca M3CHEABATM MOLPOGHO TOBH BBIPOC. .

PaapaboTenn ca TeopeTHIHM METOIM, MIO3BONISIBAILM BH3CTAHOBABAHE Ha HapylLeHHUTe
CHMETPHH - TPAHC/IaLLMOHHA HHBAPHAHTHOCT, Opoli Ha wacTHLMTe, NpuHLMN Ha [ayny.
Tesn MeToAM ca CIIOXKHM U He ce U3NONaBaT uecTo. OBHKHOBEHO eHO HIIH JIBE npecms-
TaHUs ¢a OCTATHYHH, 32 Aa ce y6eluM HO KaKBa CTEeH OCHOBHUTE CUMETPHUH Ce Ha-
pylIaBaT B KOHKpeTeH npolec. MHOro 4eCTo OTroBOP®T € B 107132 Ha MOJENHTE. Hemro
TioBeye, MOKA3aHO €, 1€ HaPYIIABAHETO HAa TPAHC/IALMOKHATA HHBADUMAHTHOCT YCIIEILIHO
€& KOMIIEHCHPA HPOCTO YPe3 BhBEXAAHE Ha e(eKTUBEH 3apsl, a GPOSIT Ha YACTHIMTE

JIECHO Ce BB3CTAHOBSABA Ype3 IGKH NPOMEHY HA HAKOW MApaMeTpH, U3TMOJ3BaHU B MO-
JeSIHUTE IpecMATAHUS.

Taka TeopusaTa 3a BE3CTAHOBABAHE HA HAPYIIEHATE CHMETPHM HH 3apexiaa c 1moJjo-

HKUTEJTHH EMOLIMH. B HAKOW KHHIH C aHEKA0TH 32 (JU3HLIM MO>XE Jla ce ipoyeTe 06 aBIeHY e,
ny0JIMKYBaHO B IIPOBMHLMANIEH aHTTIMICKM BECTHHK B HAYANOTO Ha 19-TH Bek: “Hikoii
o u306peTun CruecTeMa, OCHOBaHA HA MATEMATHYECKH [IpuHummnH, upes kosaTo ce npe-
MaxBaT 3aTpynHeHus U ce nonpasst ['pewukn”. ToBa o6apieHre KaTO 9 JIH Ce OTHACS
KbM METOLMTE 3 BL3CTAHOBABAHE Ha CUMETPHHUTE. Te31 METOAN H3ITIEKAAT Ch3afeHH,
34 a NOAUEPTAAT HONOXUTEHUTE CTPAHH Ha MOZENIUTE 1 [a OTIPOBEPrasT CKENTHLHTE.

-Axo dCTZlBPIM obaue merure HAcTpaHa, He MOXeE Ja He HH BIIeYaT/H C(I)CKTHBHOCTTR Ha

TEOPETUYHNTE NMOIXOAU B sIPEHATA PU3UKA OCHOBAHM BHPXY CHBPEMEHHUTE MOJENH
Ha ATOMHOTO AXpO. L ‘ :
TyK € MACTOTO J1a TTOCTABMM EIMH BBIIPOC, KOWTO MHOTO YeCTO Ce 3a/JaBa B HaykaTa.
KakBo npegcrtarngBaT MomenuTe Ha aaporo? ToBa e egua usaw;xia MMCJIOBHA
KOHCTPYKLW4, KOATO eNIETaHTHO 065CHABA CIIOXKHY IPUPOIHY ABJIEHHS HITH MOXE 12 Ce
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H3MO0JI3BA 32 HEMOCPEACTBEHM NpUiioxeHs. [{a cu NpHUIMTOMHUM OTHOBO efHa Gbarape-
Ka rnoroeopka:”Osua 6e3 obnara HUKOMY He € fpara”. 3a acThe MOJENUTe Ha aTOM-
HOTO PO Ca JOCTHTHaJIM PaBHUILETO Ha eJHO XBIOOKO H LANOCTHO OMHMCAHUE Ha
siapeHaTa cuctema. ToBa ' MpaBd M3NOA3BaeMU B PEAULIA NPHIOKEHHUA, CBBP3aHU C
pelaBaHe HA TEXHONOTHUHM npobnemu. Kato npuMep Ie paskakeM 3a IPHITOXKEHH-
ETO Ha HAKOW MOJE/IH IIPH pelliaBaHe Ha eK0JJOrHYHM NpobieMH Ha A[peHATA EHEpPreTHKa.

WzBecTHo €, ye npu pabGoTa Ha eHEPreTHYECKUTE AJPEHH PEaKTOPU Ce HATpYMNBAT
roJieMH KOJIMYeCcTBa PaAHOaKTUBHH oTNafbLM. Te TpabBa fa ce cbbupat H chbxpaHsBaT
B CIIELMAJIHY XpPAaHWITHILIA 6e3KpaiiHo ABJITO BpeMe, Thil KATO HAKOM PaJlMOaKTHBHU H30~
TOINM UMAT NIEPUOJ, Ha MONypasnajaHe MUJIHMOHU roHHY. Te3u XpaHUIHIIA ca H3KJIO-
YMTEJIHO CKBIIM, 3aLI[OTO CUCTEMMUTE 3a pe/ifa3BaHe OT BPELHOTO Bb3JieiicTBHE Ha pa-
JUOAKTUBHOCTTA TpabBa na paborTaT cTabUJIHO MHOrO ABJLI MEepUoJ OT BpeMe.
Bb3ModHO 1M € To3u ipobiieM Aa 6bie npeoJosisii? AKO OTTOBODHT € NOJIOKHTEJIEH,
ToBa 61 NMpefano HOB OBJHK Ha LAJIaTa sipeHa eHepreTHka, OU MOBAUTHATIO “peHTHH-
Ta” i ¢cpel roJeMu rpynM OT HACEIeHHETO.

TIpes nocieJHUTE FOAMHH YCUIIMATA HA PElULA CIELMATMCTH Ca HaCOUEeHH KBbM pe-
LIaBaHETO Ha To3H npobjiem. MuedTta e chBceM NPOCTa U ¢€ OCHOBAaBa Ha MPUHLIKMNA HA
TpaHcMyTauuaATa (mpeobpasyBane) Ha elfeMeHTUTE. Tasu uiaes e MHOrO cTapa U e oChb-
IecTBEHa npakTHyecky npes 1919 r.oT Pbﬂ"bpgbopﬂ, xoitto e obypusan “N ¢ anda-

qacTHUM U e nonyyun 0. ITpaBonyHeHHOTO U3IOJI3BaHE Ha TO3M MPUHILMI obaye €

TBBPAE HEU3rOJHO MKOHOMMUeckH. MapasxojBaHaTa eHEprus 3a TPAHCMYTHDaHe Ha
OMpe/eIeH ENEMENT € TBbPIE FoJisiMa, KOeTO 03Ha4aBa, Y& NPOUEChT € MHOIO CKBIL.
Kak Moxe Ja ce OChIeCTBY TpaHeMyTaums? SIApoTo Moxe Ja ce 061buBa ¢ HOTOHH,
HEYTPOHH, JIekH W TeXKH 3apeledy yacTuly. EQekTsT oT obnbupaneTo ¢ GOTOHH €
TBbpJE cab, a TPOHUKBAHETO HA 3apPEACHUTE HaCTHL B AAPOTO € 3aTPYAHEHO OT He-

© TOBOTO CHJ/IHO KYJIOHOBO IToJiE. Taxa ye, eJHHCTBEHO BB3MOXEH, CHEPIreTHYECKH HaH-

W3rofieH, BApMaHT OCTABA W3II0JI3BAHETO HA HEYTPOHH. B AN peHUTE peakTopu ce HaT-
PYNBAT TroJieMU KOJIUMECTBA OT PajHOAKTUBHUTE H3OTOMM $Te u "1, TIppBUAT UM
nepHo Ha noaypasnagane 2.10° r., a BropusT - 1,57.107 1, Teau uncsia rnoka3saT Konko
JbJro TpsabBa Ha U3LBPIKa HA 3eMETPECEHMS W APYTH MPUPOAHM CTUXMH €HO XPaHH-
JIMILE HA Te3W HU30TOMHM, aKO MCKaME J1a c& 0CBOGOAMM OT TSX Ype3 TO3HM KJIACUUECKH
crioco6 Ha npeanaspake. OT Apyra cTpaHa, ako HEYTPOH ce 3asiosy oT '¥I, ce nosyqasa:
W]+ n = T (B-pasmagane 3a 12,4 h) > "'Xe (CTa,6un¢H - He ce pasnaja),
T.6. 10 CbBCEM MPOCT HAYMH ce 0cBOGOXKAaBaMe OT BPEJHATA B CJIy4asi PaIHOAKTUBHOCT.
TNono6Ha peaKius Moxe Ja ce u3BbpiH i ¢ ¥Tc:
®Tc + n > '®Tc (B-pasnmanane 3a 15,8 s) > '"Ru (cTabuien).

Uaymurenso npoctol! Ho, aa cnectum emounnte. OTpOMHHTE KOJHYECTBa HOI 1
TeXHeLil, KOUTO MPOU3BEK AT PEAKTOPHTE, H3UCKBAT MHOTO MOILHH (TUIBTHH) HEYT-
POHHM MOTOLW 32 TpaHceMyTalus. OLEHKUTE NMoka3saT, e eeKTHBHOCT Ha mpoueca
MOJKe JIa C6 [OCTUIHE MPY HeyTPOHHH OTOLM ¢ TTbTHOCT 10 HeyTponw 3a cexyHza Ha
KBaZApaTeH CAHTHMETDP. TakuBa MOTOUM OT HEYTPOHM HAMA JaXe B CaMUTE PEAKTOPH.

|
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Ha ToBa MstcTO norneante ce o6pbIaT KM MOZEHTE Ha £ApoTo. MiMa Jii TaksB npoliec,
KOWTO Moje/INTe NIPecKa3BaT, Upe3 KOWTO MOXe [a Ce MOJIyYd HEOBX0JUMOTO KOJIH-
4ecTBO HeyTpoHH? KakBo MOXeM Na HayuuM HanpuMep OT clioecTus Mogen? Ako BU-
COKOEHEPreTHYEH MPOTOH (¢ eHeprua okoso 1 GeV) ynapu Texko sapo (Hanpumep
0J10BO) TOii H361BA OT 2ApOTO (MOPajiM ClIOECTATA CTPYKTYPa) HEYTPOHH WITH NPOTOHH
CBLIO C BUCOKA eHeprud. B nebena MuilleHa HOBOMOSBUIMTE C€ YACTULM NMPOLLIKABAT
TO3W Npouec, JOKATO HE W3NI3aT M3BLH MUIUEHaTa MJAH €HEpPrusTa UM Hamajee
3HauutesiHo. Topa e obade camo mbpBata ¢Thika. CleABALUMAT HHTEPECEH MPOLEC &
CBBP3aH ¢ yAAPEeHUTE SPa, KOUTO Beye ca 3aryOUIIH 1o eAHH HYKJIOH. Te3u gbilepHu
A1pa ca B CUITHO Bb3BYNeHO ChCTOSHUE MM KA3aHO HA HAYUEH XAProH ca HaIpeTH WK
TepMajidsupany. Thil kaTo eHeprusATa UM Ha BbH3OYXKIAHE € MHOTO BHCOKA, 3aloy4Ba
T.H. OXJIQXAAHE Upes usnapABaHe Ha HeYTPoHH. KolHUecTBOTO U3MapeHH HeyTpoHW
JlecHO ce mpecMATa Mo QopMyNH Ha W3MapHTESHUA Mojel Ha snapoTto. Ho, ga He
3abpaBaMe, ue FAPOTO MMa CJI0ECTa CTPYKTypa. Oxnaxnaiiky ce, To MoXe Ja NIomnagHe
B ChCTOSHUE, COTBETCTBAILIO HA HAKOS OT BH3MOKHUTE CIIOECTH CTPYKTYpH (Hampu-
Mep TMIaHTCKM pe3oHaHC). BnusHuero Ha cTPyKTypaTa € clIoXHO. B 3aBHCHMOCT OT
HelfHaTa npUpoa GPOsIT Ha H3NbUEHNTE HEYTPOHHW MOXe fia ce YBEJIWYH HIIM HaMaJjiee.
Tosn edexT MoXe CBILO fa ce OLEHN, HAPHUMED H3TION3BaHKY KBA3NYACTHUKO-(hOHOH-
Hust MoJien Ha sipoTo. Oka3Ba ce, ue pasriojiaraMe ¢ ITbJIEH TEOPETHUEH allapart, 1o3-
BOJIAIBALL JA Ce ONpelent 6PodT Ha U3/IbUCHHTE HeYyTPOHU. Mo/IeTHNTE MPecMATaHUS
npencka3paT Mexay 13 u 16 narbueHn HEYTPOHA 33 BCEKHM NMaJHAJl BHpPXY MMIUEHATa
npoToH. HanpasenuTe M3aMepBaHysl yTOUHSIBAT TOBa YUCIIO - HA €{HH NPOTOH C& nagaT
cpento 15 uanbueHu HeyTpoHa. ToBa yAMBUTENHO ChBIaeHNe MOKa3Ba, -Ye U3M10/13Ba-
HHTE MOJIeNIN ca 0OXBaHANTH M3LUTO MHOT0OBpa3HeTo Ha IpoLeca.

Ho xaxBo ctaHa ¢ TpaHcMyTauusta? BnaMoxna mu e 57 Pasmiemauusr rnpumep
ToKa3Ba, ye NpobaemMbT ce oTMecTsa. [ToyuaBaHeTo Ha IUTBTHU HEYTPOHHM CHONIOBE €
BB3MOXHO, aKO ycrneeM €BTHHO [a MOJYYHMM TUIbTHU CHOTIOBE BHCOKOEHEPreTHYHM
npoToHu. Haxow nocnenuu pazpaborkn B 061acTTa Ha YCKOPHTEHATA TEXHUKA TTOKA3BaT,
ye W ToBa € Bb3MOXHO. [llnpokomariabHu nporpamMit B Tazn 06JIACT ce U3M'LJIHABAT B
IIEPH, 8 JIa6opaTopusra B Jloc Anamoc, B Mnctutyra “KypuaTtos”. CiegosaTesiHo Tpab-
Ba Jla CMe ONTHMUCTH 32 ObJeIeTo Ha eKoJTorHyHaTa SApeHa eHepreTHKA .

Snpenata pusuka e ellHa MHOToNAHOBA Hayka, BopaBelia ¢ MMPOK HaGop OT
meTonn. Moxe 61 ce ybemixme, ue MOAENHTE Ha ATOMHOTO AXPO 3aeMaT LUEeHTPAJIHO
mACTO cpen Tesu Metoau. Tpabea na ce oTGenexu, ye WHPOKO Ce HIMON3BAT U APYrH
BHIOBE MOJIEJIN, MOCTPOCHH HAa PA3JIMYHW OT ONMCAHHUTE MPUHUMIH. V3BecTHU ca
TeOMETPHYHY, alTeBPHUHHU U Ap. MOeNH. Beeku oT TsX paskpyBa 4acT OT MpoLecHTe,
KOWTO NPOTHIAT, KOTATO MHOTO CHTHOB3aUMOLEHCTBAIUM JaCTHLH ca COPaHU B MU-
HuaTopeH o6em. KakTo xassa efHa norosopka: “Tbinata ce 06pa3yBa OT MHOT'0 OT-
AenHn rpynn”. Taka Bcekit HOB MOJ1eJT HH TPHUOIIHIKaBa KbM I0-TpeLU3HH NpencTaBy 3a
CTPYKTYpaTa Ha aTOMHOTO SIpO, 4 OTTaM M KBM LSJIOCTHA TEOPUS 3a ONMHCAHME Ha
POLLECHTE, CTABALLM B CUCTEMA ChCTABEHA OT MHOrO Tesia. M
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MWHWATIOPHHU JIBOVMHUIIN:

HO60 CaeCMOAHUE HA Mamepuiamd, gﬁopmupauo om

uacmuyu, RO-e0HaKeu om 6CAKO KJAOHUpaHne
Xanc Kpucruan dou baitep’

0€ € I10-yJAMBUTEJHO, NO-Bb3XUTHTENHO | NO-TUIALIENIO OT JBOHHMKA, Iy6u

Kpamm yoBek? BceobmuaT nHTepec KbM OGU3HAUMTE, MOMYJIAPHOCTTA Ha
nsoMHunrTe Ha Ensuc Ipeciu H ¢cTpaxbT OT KJIOHUPAHE HA YOBEK, BCHYKO TOBA CBUAS-
TeNcTBa 32 09apOBAHUETO OT TOYHOTO KomupaHe Ha xopa. Ho pasbupa ce Hima OBaMa
IYIIN, JOpY KIIOHHPAHHU, KOUTO Jla ¢a HAII'bJIHO HIEHTHYHM. AKO rjiejaTe JOCTATHYHO
BHMMaTeJIHO, HSMa ABa KOChbMa, HAMa ABa JIMCTa, HAMa JOPH JBE TOKY LLO OTJIETH
MOHETH, KOUTO Jia ca TOUHO eaHakBU. C MOLLIEH MUKPOCKOI U MAJIKO THPIICHHE MOKETS
Jla pasyIM4MTe BCHUKM KOMUS €HO OT APYro, 3al[0TO NOAPSKAAHETO HA TEXHHTE aTOM-
HM KOMIIOHEHTH ce NpoMeHs. B MakpockonHYHHUA CBAT LapyBa HHIWBUAYAJU3IMBT -
BCSIKO HEMIO M BCSKO C'BILECTBO Ca YHHKAJIHU, HETTOBTOPUMH, 6e3 3HaueHHe KOJIKO ]~
HAKBM MOTAT [a M3IVIEKIAT 32 HeBBLODBKEHOTO OKO.

Ho upesTa 3a eqHAKBOCT € MPOCTa ¥ CHIHA. YHCAOTO 3, Hanpumep, & eAHO U CBILO,
HE3aBHCHMO JAally € NPUIIOKEHO KbM OBLIE WIH MOHETH. bykBaTa 4 ¢ elHa U CbIla,
He3aBHCHMO Kak € nomecTeHa B eHa Ayma. C 3 ¥ @ U ¢ Olle HAKOJKO Ny3HHH APYrd
CHMBOJIN, KOIITMPAHH B 663Kpai7{HH KOM6HHauHH, ca ¢h3JaleHU CBSTOBHATA Haym ¢
auTeparypa. :

ITpeny ABe U NOJIOBHHA XU TOAVHM rpblKkuTe Qunocodu Jlesxun n Lemoxpur
¥Maxa HeBepOATHO IUIOAOTBOPHATA U NPOHULATENHA HAES, Ye eHAKBOCTTA MOXKE Ja
ce M3MoN3Ba 3a pa3bupaHe Ha CTPYKTYpaTa Ha BEILIECTBOTO. [laji CTPOUTEIIHHTE 6nox-
yeTa ILe ce OMHCBAT KaTO HacTHUM Ha OFbHA, BOAATA, 36MATA WM Bb34YXa, KAKTO TOBA
e OMJI0 B AHTUYHOCTTA, WM KaTo 92 cpenjaluy ce B NPHPOJATA XHMHUYHU €IEMEHTH,
un kaTo 17 KBapKu, JIENTOHH W YaCTULM Ha TOJIETO B MOACPHATA (puaHKa Ha eJieMeH-~

TapHUTE YACTHLM, OCHOBHATA MJesl OCTABa HENOKbTHATA, BeeneHara, nonobHo Ha Nu-
TepaTypaTa € HalpaBeHa OT OrpoMeH Gpol MAEHTHYHU KOMS Ha HAKOJIKO OCHOBHH
CTpOUTENTHU OJIoKYeTa.

Takaba cxeMa Ha €JHAKBOCT Ha KOMIIOHEHTHTE, KOATO KOHTPACcTHpa TaKa ITOpasu-
TEJIHO ¢ MHAMBUIAYASTHOCTTA HA COXHUTE oBexTH OT exeqHeBHUS CBAT, Urpae QyHaa-
MeHTalHa poJist. EqHaksocTTa Ha eJIeMEHTapHO HHBO € OCHOBHA aKCHOMa Ha (duzMKaTa
U CIIY%MY 338 YHH(QUUMpPaHe HA HETIOHSATHHSA 10 APYr HAUMH Xa0C OT HECBBP3aHM SBJICHUA.
U o6paTHO, TeOPHA HA MATepUATa, B KOATO BCEKH aTOM € YHMKAJIEH, MOXE HepboOpa-

'y

¢ e
* Xanc Kpucmusu gon Bailep e pexmop na xonesca “Yunam u Mepu” e Vuaamets pe,
Bupdocunus, npogiiecop no dusuxa. Pabomu espxy knuza 3a mepModuUHAMILKEIN.
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3MMO Jla YCJIOKHH HayyHaTa KapTHHA Ha CBETa. ‘

AKko MaKpOCKOMUYHKTE 0OEKTH Ca YHHUKAJIHY, & eJIEMEHTAPHUTE YACTHUIM Hepasu-
HUMH U aKO IThPBUTE Ca HATIPaBeHH OT BTOPHUTE, Kb/l € rpaHHLaTa MEXK Y ABaTa CBSITa?
XumnksT Poang Xodman ot KopHenckus yuupepcutet B Wtaka, mat Hio Hopx, pas-
CBXIABA BbPXY MAaTCPHSATA B CBOETO €JIETAHTHO M EPYAUPAHO ChUMHEHHE BbPXY XMMHU-
ata “EpHaksoTo W HeeHakBoTo”, KakbB € MaHCBT, MHTa Xo(MaH, ABEe MOJIEKYIH Xe-
MOrNoGHH B IHA KalKa KPbB Jia Ca eIHAKBM:

“TBi KaTo cbM CBHKHAJN Aa 60paBs ¢ aTOMH, 65X FOTOB [1a MPEAMOJIoKa, 9e IHaHChT

e okono 100 %. Beuku ocranay GpU3HIM, KOMTO NMOMNKTaX, cé chiulackxa. Ho oTroso-
PBT € norpelleH. Begka Monekyna XxeMornobuH € ¢heTaBena TouHo oT 9072 atoma -
TUFaHTCKA [IOCTPOHKA OT BhIVIEPOJ, BOAOPO[, a30T, KUCIOPOZ, capa U xeJisi3o. U makap,
4e BCHYKM TE3H ATOMMU Ca NOJPeAeHH MO 6AMH U ChIL HAYHH BLB BCSIKA MOJIEKYJIa, Te He
ca ChBCEM HIEHTUYHH. ATOMHTE ce SBSABAT B HAKOJIKO U3OTOMHU CHLCTOSHUS, KOUTO
MAKap M XHMHYECKH WIEHTHUYHH, CbIbPKAT pasMueH OpoH HEYTPOHU B SiApaTa CU.
[IpecmeTHax 6pos HA pasIMUHKTE KOMGHHALMK HA BB3MOXHUTE H30TOMH M 'O CPaBHUX
c 6;50;1 Ha XeMOTJIOOWHOBHTE MOJIEKYJIH B €Ha Kallka KPbB. YCTAHOBUX, Ye MIAHCDHT Aa
Ce HAMEPAT JBe MOJIEKYNH, eJHAKBH BbB BCEKH W30TONEH HeTalil, e “MHOro, MHOTO
Masbk!”. TlpoTuBHO HAa MOETO NMPEATION0XKEHHE, UHAUBHUAYAM3MBT LApyBa OT BUCOTA~
T4 HA TJIAHHHCKUTE BBbPXOBE 4ak 10 HUBOTO Ha OpraHMYHATA XMMHA.” ,

Bbe busukaTa Ha eneMeHTapHUTE YacTHUM, 06ade, EAHAKBOCTTA Ha €JIEMEHTapHHU-
Té 4aCTHUUM ocTaBa A0COMIOTHA; QUIULIMTE 3HAAT TOBA OT MHOIO BpeMé. Ho enpa Ha-

Hoclie’bK CTAHA ACHO KOJIKO TUIOJOTBOPHO € pa3bHupaHeTo HA Ta3M efHaKkBOCT. B moc-

JIeIHUTE [BE FOJIMHH Ce MOSBM EJWH CHBBLPIICHO HOB KJIOH OT (PU3HKaTa, KOHTO ce 3a-
HHMaBa C pa3spelieHy ra30Be NMpU HUCKX TEMIEPATypPH H 3aBUCH PELLUTENHO OT Hepas-
JIMYMMOCTTA HA aTOMHHTE YacTHIM, KaTo obemniasa uaobuare oT HOBU ABJISHHS W He-
MEUTAHU OLLIE TTPUJTOKEHMS, , ‘

KoHTpacTbT MexXIy HEMOBTOPUMOCTTA Ha ofeKTHTE M MOJOOHETO Ha YacTULMTE
TIOpaXJa HauBeH BhIpoc. 3amio? 3aiio BCUYKY eJIeKTPOHM Ca ¢bBCEM eIHAKBH ! Bamo
TEXHUAT 3apAfd ¥ TErjlo BUHArM U3JIM3AT eNHAKBH, HE3aBUCHMO OT TOYHOCTTA Ha
usMepBaHeTo? 3all0 NPUOIH3NTETHATA eJHAKBOCT HAa MAKPOCKOMTMUHUTE 0GEKTH, Ta-
KHBAa KATO MOHETHTE, HE € JOCTaThHHA B CBETA HA aTOMUTE?

Taxusa BbOpocH ca no-ckopo MeTaU3MUHU OTKOIKOTO HAYYHY M [TOBEUETO (BH3U-
uu ri u3barsaT. Ennn oT oHesM, KoMTO He ru uaberHaxa, e mouutaemust J[xoH A.
Yuilibp, KOHCYNTAHT Ha AucepTaLusTa Ha P. ®ajinman B [TpUHCTBHCKMS YHHBEPCHTET.
OTroBOpBT Ha Yuitnsp, TakeB, KakbBTO TOH ro npemiara Ha ®alfHMaH, € KOJKOTO
n3obperaTesiey, TOJIKOBA M NPHYYJIMB. “BCHUKH €EKTPOHH ca eAHAKBH, 3aLIOTO BOBLL-

HOCT UMa CaMO SIMH eJIeKTPOH B UanaTa BeeseHa”™, To3u eIMHCTBEH €JIEKTPOH NPOCTO

ce MosBABA OTHOBO M 0THOBO. Toif ce MosBABA B AaNEYHOTO MHHaJI0, HATPEBa.BbB
BPEMETO NIPe3 HAaCTOSIIETO, KbACTO HabMIoAaTeNNTe MOraT 4a YJOBST HEroBUTE
npobackUM, o6pbllla MOCOKATa CH HAKBAE B AaNeYHOTO Gbielle, 2aBDBIIA C& KATO
eIEKTPOH, JABHXKEIL ce 0GPATHO BbB BPEMETO, KOUTO YpeHTe 3aCHUAT KATO NO3MTPOH
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(AHTMYACTHIIATA Ha €JIEKTPOHA), NaK 0BPblia NOCOKATA CU B MUHAJIOTO, IIOBTAPIUKY
LAMOTO TOBA MbTYBaHEe HANIPEA-Hasaj OTHOBO H OTHOBO.

CTpaHHMST MOZAe/ HA YU pellasa Npely3Ho IHOBPEMEHHO TP 3araKH: 3auio
BCHUKY eJIEKTPOHM ca efHakBU? 3alllo eJIeKTPOHBT W MO3UTPOHBT HMAT €NHAKBH
cBOICTBA, OrnefanHo o6spHaT BBB BpemeTo? U 3amo Beenenara kaTo ue Ji CALP-
a eJHAKBO YHCJI0 MONOXKUTEIHHA K oTpuliaTe iy 3apsaau? OT Apyra cTpaHa XUMOTe3a~
Ta [PEeJU3BHKBA TOJIKOBA MHOIO HENPEOAONHMMH TEOPSTHUHH H E€KCIIEPHMEHTANHH
BbapaxeHusd, ue HeHHUAT cb3jlaTell § U30CTaBs OMTH BeJHAra.

Tlo-3amBn6oueHOTO pelilaBaHe Ha eHUIMaTa 3a ATOMHATa €JHOPOJHOCT OCBETABA
CBILIECTBEHATA PA3JTHKA MEXLY MaKpPOCKOMUYHHMTE ¥ MHKPOCKONUMIHKTe 06ekTH. XopaTa
J Hel[aTa ca HANpaBeHW OT MHOTO ATOMM U 33 TAXHOTO ITHJIHO. OXapakTepusupaHe &
Heo6X0IHMO OrpOMHO KOJIMYECTBO JaHHH. EJHO CTBKIIEHO TOMYe, HAIPUMED, CBABP-
KA TPUJTMOHU, TPUIIMOHM aToMH. Heobxoaumu ca TpH YHCIIa 3a ONMCBAHE Ha IT0JIOXKe-
HHUETO Ha e[MH aTOM H OIl[e TPH 32 OTIUCBaHe Ha CKOPOCTTA H [10COKATA Ha ABMXKCHHC Ha
atoma. CjeoBaTeIHO, He0OX0 UMM ca 6 TPHIMOHA YHCJIA 33 ONTMCBAHE HA BCHYKH aTO-

MMYB TOITYETO. ,[[a ce HalpaBsAT JBe Tol14eTa, 328 KOUTO BCHYKH TE3H GTOﬁHOCTH Ja ca -

eZIHAKBY, HE € [0 CUJIMTE He CaMO Ha TEXHOJIOTMATA, HO U Ha caMaTa IIPUpoKa.

3a pasjivka OT CTBKIEHOTO TOMYe, 6IUH eJIEKTPOH NMa He3kpaliHO NPOCTa CHIIHOCT.
MogepHaTa (Gu3MKa rO Pasrnexfa He KaTo MaTepHasieH obexT, He KaTo Tom4e WIH
MOHETa, & KaTo BHJ MepTypOalus (HapylleHKe) B efHa aGcTpakTHa YHUBEpCAJIHA Cpejia,
HapedeHa eJIeKTpHUHO mojie. EAUH eJlekTpoH e KaTO ellHa My3dKaJlHa HOTa, KOATO ce
XapaKTepusMpa upe3 eAHH-6TUHCTBEH CHMBOJI, IPeACTABSILL HeHHATa BHCOYHHA WIH
yectoTa. “Ho”, yiapeHo Ha MUaHOTO, € HICHTUYHO © “mo”, YAAPEHO N0-KbCHO, TPH
yCITOBHE, Ye HATErHATOCTTA M AB/KHHATA Ha CTPYHATA Ha NHAHOTO ocTaBaT
HETTPOMEHEHH. ‘ ‘ |

EnexTpoHKTE ca TOYHO Taka HenpomeHsiemu. KoHuepTHa 3a1a, eXTAILA OT IMHLHMKA-
TOTO Ha MHOI'O 3BYLIM ¢ €JHAKBa BUCOUMHA, WK KPUCTaJIHA 3a/1a, KPBOTOCBAHA OT 4P~
BEHMTE NPOBAACHLM Ha Ja3epHU JIbYM, OTCKAaYalllM OT cTeHa Ha CTEHa, [aBaT MOJED-

HUsA 061)213 Ha eJIEKTPOHA MHOT0 MO-PeaIuCTUIHO, OTKOJIKOTO crapaTta Kapmna Ha nbJjiHa -

CBC CTHLKJIEHU TOITUETA KYTHS.

B ¢briacue ¢ Ta3u My3HKaJiHA aHAJIOrUsA, €JIEKTPOHUTE NPHTEXaBAT SJIHOBPEMEHHO
cBOWCTBA Ha 3BYKOBA UM CBETIIHHHA BBJIHA, KOETO ITOCTABA M0JI ChbMHEHHE caMaTa UM
CBIIHOCT: CBOKCTBOTO MM HepasIHIMMOCT. JIBe MOHETH C HEepa3HIMMHU CTOHHOCTH
WM HALMKMCH, aKO ca CJIOXEHH Ha MacaTa, MoraT ja GbJaT WIeHTU(HLMPAHU Ypes
TAXHOTO IOJIOXKEHME: Ta3u OTJIABO M Tasu oTAgcHo. Te mMoraT jAa 6bAaT MACHTUIHH
(rIoHE 32 HEBBLOPBKEHOTO OKO), HO PasInUUMHU.

Ho xoraTo aBe BBJIHHU OT ABa OTHAEJHY U3TOUHHKA CE QMCCHT, TE I‘yGHT CBOETO IT0JIO~
JKeHUe ! cTaBaT HepasTuuuMH. Koraro cnegurte Ha iBa Kopa,6a ce rpeceKaT, HaltlpuMep, .

BOJATA C& HAJMIA JBAa ['BTH [O-BHCOKO OT eNMHMYHATA ClIeja Ha BCEKHM OT THX, HO €
Ge3cMUCIEHO A ce MUTA Kod BhiHa e oTrope. IIpes 1926 r, xoraTto 4acTHUMTE 3aM0Y-
Haxa [a ce OMMCBAT KaTO KBAHTOBOMEXAHHYHH BhJIHH, T ChILO CTAHAXa IIPOCTPAHCT-

.
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BEHO HEPA3IMIUMH U TI0Paiy TOBA NPUA0OMXA MOpa3sMTEJHU HOBH CBoicTRa.

DepMHoHNTE, HAPEUEHN Ha UMETO Ha WTainaHckus Gusnk Bupuko ®epmy, ca aHTH-

COLIMAJIHUTE YJIEHOBE Ha MEHAXEPUsITa: HAMA JABa (hepMHOHA, KOUTO MOraT HAKOra Ma
3aeMaT €HO U CBUIO CHCTOSIHUE Ha JBMxeHHe. Tasu 3a6paHa, M3BECTHA KATO [PHHIMI
Ha ITaynu, ynpapisBa BbTpelmIHaTa OpraHU3allid Ha ATOMHTE, Thil KaTo €JIEKTPOHUTE
cirydaiido ca Gepmuonn. Thil kaTo (EpPMUOHHTE He MOTaT 4a 3aeMaT SHO H CBINO
CHCTOSHME HA JIBUXCHHUE, 61 MOTJIo la ce 04aKBa Te Aa ca pasnuuHd. Ho depMuonuTe
Ca HEPA3JIMYAMH: BBIPEKM Ue MOXKEM Jia 3HaeM, ue eleKTpoHH A 1 B ca B cbeTosHuA |
H 2, He MOXE Jia Ce Kaxe KOif eIeKTPOH B KOe ChCTOSHHE €. :

Hpyrata damunus HepasavauMu eHa OT Apyra YaCTHIM ca GO3OHHTe, Hape4YeHH Ha
uMeTo Ha WHAWHCKUA buspk Catuenapa Hat Bose 1 Te ca onpeeneHo mo-o6muTe Hu.

(DOTOHI/ITC HJacTHLUMTE Ha CBETJIHHATa, ca 6030HH. Bo3onure Mmorat ,ua ACI/ICTBaT
CBBMECTHO, N10J00HO Ha ATO NTHLUY, ABWXKEILH Ce 3a€AHO C eJHAKBM M0 TOJeMHHA
nocoka ckopoctd. ITo Tosn HauuMe GO30HHTE Ce MIXUTPABAT Jia Pas3IMPAT UIeATa 3a
HEpasnMIMMOCT Ha (opMata - cBOHicTBeHA 3a GIIM3HALUTE M Ny6NMKATHTE - 10 Hepas-

- IMYUMOCT Ha HeHcTBUETO. BhIIpekH Ye HepasAMIMMOCTTA M OBIHUTEIHOCTTA Ha 6030-
HUTe NPHHALNIEKAT HA CBETA HAa aTOMMTE, KOHTO HHe He MOKeM Ja BBL3NPUEMEM, Te
MMaT HAKOHU NpeKku ehekTH BbPXy HALIKS XUBOT. JlasepuTe, KOMTO €a KJI}OUOBH KOMIIO~
HEHTH HApUMEP Ha KOMIIaKT-AHCKOBUTE YCTPOHCTBA, 3aBHCAT OT G030HHATA NPUpOAA
Ha CBeTJHMHATA. ‘ :

B M3BeCcTEH CMHCBI €HAKBOCTTA B AEHCTBHETO € [O-MOPA3UTESIHA OT €NHAKBOCTTA
BB BBHIUHUA BHJ. B3BoA BOWHMIM, NIpaBeLlH TOYHO eNHU M CHILM Hella, e yXKacHa
TienKa, no- NpH3payHa MoXe 64 oT KJIOHHPpAHHTE HacneJHUIMU Ha XI'ITJ'ICp nencrsamu
HE3aBHCUMO E/IUH OT PYT. 3a WACTHE HHTO BONHMLKTE, HUTO KJIIOHHPpaHUTE ca TOYHO
CIHAKBH, Taka Ye TAKHBA CUTYallHH He ce HabJli0aBaT B exenHesreTo. Ho ejJleMeHTap-~
HUTE YaCTHLHM MOraT Ha neHcTsaT Hcpasnuqumo W KOTAaTO T'0 NPAaBHT, pCByJITaT”bT e
TIOpa3uTeNeH.

Crioco6HocTTa Ha Go30HMTE Aa ce Koomepupat e npaKo ClleJCTBHE OT TAXHATA
HepasnuunmocT. [a pasriename XBBPJLTHETO Ha 10 moneTn. Uma 2'° i 1024 pazmuy-
HY HauMHA Ja Ce NalHaT e3M WIM Typa H ¢aMo e[HH € PEeAKMAT ciryyail Ha 10 esm.
BpamoxHOCTTa 32 XBBbpJisHE Ha 10 ean, - MeTadopa Ha CIHO KOJNIEKTUBHO HedCTBHE,
IIpH KOGTO BCUYKH ATOMM €& B EIHO M ChILO CHCTOSHHE Ha ABIDKEHME, - € OKOJIO 6IHO
Ha 1000.

- Ho Heka cu NpeACTABUM eJIHH BbobpaxaeM obekT - “Bose- MOHcTa” [Tpuemame, ue
“Bo3e-MOHETHTE” He ¢a TOYHO HACHTUYHH, HO Ca HEepaslMYUMU: cjle]l XBbDJIAHE Ha
AECeT OT TAX, BHE MOXETe Ja 0TYETeTe OBILMsA pesynTaT (1a kaxeM 6 e3y u 4 Typa), HO-

. HE MOXeTe [a KaXeTe KO MOHETH IIoKa3BaT €3 ¥ Kou Typa. 3a 10 Boze-MOHeTH uma
- camo 11 pasnuuHM pesyaTara, oTropapsm Ha 0 eau (Bonwky Typa), 1 e3u u 9 Typa, 2

7 @
Om guama ‘Momuemama ¢ om bpasuaus”, no eOHOUMEHHIUA pomMan HA Atipa Jlegun (Ben. npee )
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e3d ¥ 8 Typa U T.H. CneJoBaTesHO, BEPOATHOCTTa Aa ce XBbpnar 10 eau npu Bose-
MOHETHTE & eJHO Ha eJMHaJleCeT WX OKOJIO CTO IThTH MO-TOJIIMa OTKOJIKOTO ITpH pe-
anHuTe MoHeTH. KoraTo 6poAT Ha MOHETHTE - WIH Ha aTOMMTE, WIX Ha YaCTHIHTE -
pacTe, PakTopbT boze-MoHEeTa JOCTUrA ACTPOHOMHUYECKH pasMepH. ToBa € H3TOYHH-
KbT Ha IPaMATHYHUTE Pa3IUKU B IOBEAEHUETO MeXAY 6030HH 1 0OOUKHOBEHM NPEeIMETH.

CliencTBUSITA OT KOONIEPHUPAHETO Ha OO30HUTE ¢a OLlle O-TIOPAZUTETHH, KOTATO TEM-
nepaTypata ¢ 6JM3Ka o abcojlloTHaTa HyJa, B TOUKAT2 Ha Bh3MOXHO Hail-HHCcKaTa
eHeprus. [Ipy HopManHu TeMmnepaTypu egHa rpyna 0030HM, JaXe ako BCHYKH Te ca
CTapTUPAJIU NIPH eJHAKBO ChCTOSHHE Ha JBHXKEHHE U €HEPTHs, MOXe CKOpO Ja Ce OTK-
JIOHM CBIIECTBEHO OT cpelHoTo. Korato ejuH 6030H NpeckoYr B ChCTOAHUE C TTO-HUC-
Ka eHeprus, Apyr 6030H MoXe J1a KOMITEHCHPA TOBA, KATO OTCKauya Harope. PeayiTaThT
e oTcnabpaHe Ha OGIIMTE YCUIHUSL.

Ho npu Hali-HuckuTe eHepruu obcTosTENCTBATA ca APYIH. BenHbX MOSBUIM ce B
Ta3M TOUKA, 34 ['OJIIMa YacT oT Go30HUuTe DIyKTY-
ALMHTE OT CPeJHOTO CTABAT BCE MO-TPYIHH, 3210~
TO He ca BE3MOXHH KOMIIEHCHPALIH CKOKOBE K'bM
TIO-HUCKM eHeprud. Pe3ynTaThT € U3KIIIOUHTEIHO
HATPYMBaHe HAa YaCTHLU HAa Hali-HHCKOTO HHBO Ha
eHeprufiHaTa cTes16a - sABNeHHe HapeueHo Boze-
AliHmaknoso xongensupane (BAK).

B enuH Bosze-AlinniafHOB KOHAEH3aT OrPOMHH-
AT Opoil aTOMHHM KOMIOHEHTH, JelcTBaulu
C'bBMECTHO, MOTAT 1A H3BEJAT HEYIOBUMUTE KBAH-
TOBH e()eKTH 0 MaKpOCKOMNCKO PABHHUIIE U CJleJOBATEHO Aa A0BeJAT L0 3abejiexu-
Te/HHM sBjieHUd. EfHO TakoBa sBjieHHe € CBPBXIIPOBOJMMOCTTa WIIM H3Ue3BAHETO Ha
eJISKTPUYHOTO CbripoTusiieHue. OTkpuTa ripes 1911 r, CBpBXIPOBOAMMOCTTA CTAHA YACT
OT CTaHAapTHa TEXHOJIOTHUS; TS e pesynTaT Ha Bose-AitHiafiHoBO KOHIEH3UpaHe Ha
JBOHKH eJIeKTPOHM, KOUTO AeHcTRAT kaTo 6030HH, KOraTo ca ciBocHH. Koonepupanute
eJIEKTPOHHM IBOMKHM MoraT cBoGOJHO fa ce ABMXKAT Ipe3 MPOBOJSIIUS MaTepHall, Ur-
HOPHPANHKH BCHUKH MPENATCTBUA.

Ouie no-ex30THUYEH [TpUMep Ha-Bose-AliHaiiHoBo KOH}ICHSHpaHC HaMepuJl Beye
HSKOJIKO TEXHOJIOTHYHY HPHIIOKeHHH, € cBpbXxdayuaHocTTa. B efuH cBpexduryns BbT-
PEILHOTO TpHeHe M3Ue3Ba, JOBEXAaWKH OO BEYHM, HE3aTHXBALUH BUXDH B HAKOH
TeqHocTH. CBPBXIPOBOAUMOCTTA & SBJIGHHE B TBBPIUTE Tena, CBPBXQUIYHIHOCTTA - B
TedHoCTH. Y IBeTe AB/ICHUS HADYIMXa MHTYHTHBHUS H 31paB CMHCBJI, KOraTo Bsixa
OTKPHTH, HO CEra ca BJIE3/IM B KAHOHHMTE HA (M3HKATa KATO MaKPOCKOMCKH KBaHTOBH
eext. M nBeTe NBIIKAT CBOSTO CHLIECTBYBaHe HA HepasJIMuMMOCTTa Ha Go3oHuTE,

CBpBbXIIPOBOAMMOCTTAa U CBPBLXQIIYHIHOCTTA ca KOMIUIEKCHH ABJIeHMA. 3a Aa ru
o6sacHaAT, GuauikTe TpaGBallle Aa M ONPOCTAT, peHeOperealixu geTallnute Ha Hemn-
pelcKkasyeMHUs TaHIL Ha BPh3KH U BzauMolelicTeus Ha yacTuuuTe. Ho npes 1995 r du-
3ULIMTE HaMepuxa HauuH Aa HabmogasaT BAK B paspeneH ras, B koiiTo yacTHLUTE Ca

|

Manrxume obaauema na
bose-Atinwaiinoeo Kown-
OEH3UPaH Aumuti npeoc-
masaagam Ho8U, 3aceza
6e3UMEHHU 8eAUUUHL C
HeU38eCMHIL COLLCmAEA.
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Janied efiHa OT Apyra U B3aUMoJeicTBaT no-psiako. PoxychT e Aa ce OXJ1aJAT ra3oBeTe
Do abcontoTHaTa HyJa, 6e3 Ja UM ce IaBa Bb3MOXHOCT 11a C€ BTEUHAT MJIH BTBBPAAT.
I'pynute oT aToMu TpsiGBa la ce yAOBAT B OCTPOYMHH e1eKTPOMArHUTHH YIIOBKH, cilen
TOBa Jla c€ OKBMAT B JIa3ePHA CBETJIMHA, KOSATO Ilie ' 3abaBu U e 'y oxnanu. Hakxpas
BAK Ha maTepusTa MoXe la ce Ha6monaBa B Hali-gncTa (opMa: B rasobe 6e3 CTpa-
HUYHH CMYILeHMs.? ‘

- Tlono6Ho Ha ¢BPBXIPOBOAMMOCTTA i cBpBX(IyHAHOCTTa, BAK B razose NpeAcTaB-
JIABA HOBA ()a3a Ha MaTepUsATa, HAITbJIHO Pa3IMYHa OT OCHOBHUTE MO3HATH (ha3u: TBBPJIO,
Te4HO, ra3006pa3HO M eNEKTPHUYECKH 3apeleH ras wid miasMa. OXJIaXIaHEeTO Ha ras
MOXe 1a foBeJle 10 MPOMAHA Ha (a3aTa, M3BECTHA KaTO KOHAeH3alus. IIpu HopManHo

KOHIEH3UpaHe, KaTO HampuMep TpaHcYopMHUpaHe Ha Mapa BbB BOJA, MOJIEKYJIHTE ce.
JBUKAT [10-6aBHO M OCTABAT 3ae/[HO, IPUBJIEYEHH OT MexayaToMuu cunu. Ho B Bose-

AWHIIaHHOBOTO KOHEH3MpaHe CHCTABALIMTE HaCTHUM OCTABAT PasfielieHH: HMEHHO
TAXHaTa CNOCOBHOCT Ja AeHCTBAT pa3flesieHH, HO B YHHCOH, TH JOBEXHa B HOBO
ChCTOSTHHUE. '

Ornavano ¢usuumrte Mucinexa, ve BAK Moxe 1a ce ocbLIecTBH caMO B NIAPHTE Ha
HaTpusi M pyOHIKs, YMHTO MEXIYaTOMHH CHIIH Ca CHITH Ha OT6IbCKBAHE U NPENa3BaT
rasa oT BTevHsiBaHe. CunaTa Ha oTON'bCKBAHE NPHIABA HA ra3a YCTONYUBOCT, KOATO
TI03BOJ1BA HA U3CJIENOBATENNTE Ja NIPHIIOXAT BCHUKY BHIOBE AMArHOCTUYHH TECTOBE -
ONTHYHH, TEPMHUYHH, ETEKTPUYHM 1 aKyCTHUHH - U J1a Cb3JAHAT HOBH YPEIH, KaTO ATOM-
HU JIazep, KOHTO reHepypa MOTOK OT ATOMH 110 ChILUS HAUMH, 10 KOHTO eMH OBHMKHO-
BEH Jla3zep Cb3/1aBa MHTEH3HUBEH CBETIIMHEH JIbY. ‘ o

~ Ho abpesuaTypata “Nnazep” B TO3K cllyyall, OCBEH 10 OTHONIEHME XOMOrEHHOCTTA
Ha JrbYa, € HaIThJIHO morpelHa. Exun atoMen “masep” uma Maixo obmwo ¢ LASER
(Light Amplification by Stimulated Emission of Radiation). ATOMHHAT asep e ypen 3a
NIPOM3BEXKAAHE HA CTPaHEH pasMasaH ob6nak, KOHTO JeiicTBa KATO cynepaToM - ronsMa
Kalka ¢b¢ CBOMCTBATA Ha 6JIMH OT/JENEH ATOM, HO C MacaTa Ha MHOIO MUIMOHH aTOMH.
-ENHO BB3MOXHO H3MOJI3BAHE Ha TOBa 4yLOBHIE, YMHTO AeTallIHM CBOHCTBA epa 3a-
TI09BAT 2 C€ H3Y4aBAT, € Jia Ce NPABST MUKPOCKOIH ¢ NO-TpeLH3Ho hokycupane. Jpyro
Bb3MOXHO NPUIIOXEHHNE € MUKPOIUTOrPadHUsTa, B KOATO NMOTOK ATOMU MOXE Ja Hanpa-
BY (MHO eLBAHY KOMITIOThDHU YUIIOBE M APYFH NOJIYIPOBOJHUKOBU YpenH.

BrB BTOpM KIIOH Ha M3cnepaHuaTa Ha BAK ce manonspa JIUTHH, YHHTO Mexmy--
ATOMHH CHJIH Ca 0~CKOPO CHJIM Ha NIPUBJIMYAHE, OTKOJIKOTO Ha oT6rbekBane. [leceTiHa
FOJMHH (DM3MLMUTE MUCITIEXA, Y€ CHITUTE Ha NPUBJIHYAHE 6UXa HeH3BexKHO cpOUpany ato-
MHTE Ha paspelieHus JIMTHEB a3 B TeYHOCT, 3a06uKansiiku Harrbino BAK. Ho npenu
IBe roguHu QusHksT Ponang XiofeT ¥ HEFOBUAT €KUM OT YHHBEPCUTETa B XIOCTBH,
Texcac, oTkpuxa, ye BAK e Bb3MoXeH B JIHTHIT upe3 Apyr kBaHTOB e(exT. [IpuHIMITLT

? Cwv30amenume na memodu 3a nasepio oxaaxcdane u yrasane nHa amomu 6axd ,
ydocmoeru manko caed nybauxyeanemo Ha masu cmamun ¢ Hoberoaama Hazpada za
gpusurca. Bowc. “CpervT Ha dusuxara”, xu. 1'98. (6en. ped)
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Haykama N

Ha HeonpenesieHocT Ha XaiiseHOepr riiacH, 4e KOJIKOTO MTO-TOYHO € ONPEeAeNeHO Mec-
TOMOMNOXKEHUETO HA €HH aTOM, TOJIKOBA [O-HETOYHO Ce OMpelelisi HeroBaTa CKOPOCT.
PesyntaThT 3a raza KaTo L0 ¢ cjiabo noBHIIaBaHE HA TeMIIEpaTypaTa, KOeTo Npy4u-
HSBA yBeJMYaBaHe Ha HAJIATAHETO B rasa, KAKTO HaJlAraHeTo Ha Bh3JyXa B e{Ha ra3oBa
GyTuika B ropeii JieTeH JeH. YBeNMYeHOTO HAraHe NPeojosiABa MeXTyaTOMHHMTE
CIJIH Ha IIPMBJIMYaHE U NOANBPHKA €NIEMEHTHTE B Fa3006pa3HO ChCTOSAHHE.

TIpes QeBpyapH Tasu roguHa XIoNeT cHoOMIM eauH NoseseH GakT oT cBoATa paboTa
¢ nutueB Bose-AlHimaliHOB KOHAEH3AT: akO KOHAEH3UPAJUAT 06J1ak BKIIHOYM NOBEUE
oT 1000 aroma, Toii cTaBa Té”bpllc ronsaM. Korato pasmepuTe Ha o6iaka HapacTBaT,
NPUHLMITHT Ha HEOTMpPEIeIeHOCT U3HeKBa QUIYKTYalIMHTE B CKOPOCTTa M CEJOBATEIIHO
TeMIepaTypaTa Ja crnagHaT. CHIHTe Ha IPUBJMYAHE HE MOraT roBeye Ja 6BaatT npe-
OJOJIEHM OT HajIATaHETO M [a3bT Kojabupa B elHa Oe3MHTepecHa Te4HOCT. Taka 3a

ra3oBe, B KOHTO MEXAYaTOMHUTE CHJIM Ca CHJIHM Ha INpUBJIHYAaHE, pABHOBCCHUTC pasr-

nexmanus couat, e BAK moxe Ja ce nposisu caMo B fo6pe neQUHHpaHH MaJIKY 9aCTH
oT MaTepHaTa. Te ca HAITBJIHO HOBH OGEKTH C HerO3HATH CBOMCTBA M 3acera Jaxe Hs-
MAT OIlle HMe. o

B TasW KOHUeNTyalHa TOYKA MUKpOhH3MKaTa HEOYaKBaHO Ce OTPA3M Ha
Makpodu3sukata. Chilo KaTo ra3oBeTe, BCHUKH 3BE3JH - OT SAHHWHHHTE, KATO HAILETO
CnbHle, 10 eK30THYHHTE Gelld JKYAXeTa U HeYyTPOHHHTE 3BE3[U - ¢a ChBKYIMHOCT OT
YaCTHLUM B PABHOBECHE MEXIY KOHKYPHpAILUUTE Ce CU/IM Ha MpHUBJIHYAHE U Ha
oT6rbckBaHe. ToBA paBHOBECHE C'bILIECTBYBA CaMo 3a GUKCHUpaH, 1o6pe NMo3HaT Auara-
30H B 6post Ha KoMIIoHeHTHTe. Kb160 0T rasoBe ¢ xapakTepucTHKUTe Ha Hateto CIrbHIle,
HO ¢ MHOro rno-rojiam 6poii aToMu, IPOCTO He MOXKe Jla CHILIECTBYBA; HE MOXE JIa Ch-

- IIECTBYBa M TAKOBA C MHOI'O NO-MaJyIbk O6poii atoMu. B Tasu cBeT/IHHA € HHTEPECHO Na

ce BUAAT NOAOOHH OrpaHMYEHHs B APCTBOTO Ha MHOI'O MAJIKOTO. XIOJIET HallpumMep
CpaBHsIBa KOJAIICa Ha CBOS MAJIbK JIUTHEB 061K C TOBA, “KOETO ce CIlyuBa B 6{Ha CBPBX-
HOBa”, KOraTO I'paBUTALUATA Hakpas MpeojoJiee HAJAraHeTO Ha 3Be3JHATA IUla3Ma M
3Be3/iaTa NponajHe camMa B cebe cu. KapTuHaTa JaBa uyJecHa BPB3Ka MEXKAY KBAHTO-
BaTa TeOpHs W acTpodu3uKaTa. -

Habnernax pbpXy BaXKHHTE PAa3THMKH MEXIY CBETa Ha e)XeJHEBHUTE Hellla H cBeTa Ha
eleMeHTAPHUTE YaCTHLM - Hai-Beue Ha (akTa, Ye rojieMHTe Hellla, OT KJIOHMDAHUTS
oBLe 10 Kap6ypaTopHTe, He ca HUKOTa MASHTHIHH, JOKATO AaTOMHHTE YaCTHLH MOTaT H
Jia M3TJIEKNAT, M Aa aedictbaT uaeHTHuHo. Ho uMa u Touxy Ha nofobue. KakTo BbpXY
HeakpaifHO MasiKaTa, Taka M 110 KOCMHYecKaTa cKaJla, MaTepHATa Ce XapakTepU3Hpa ¢
xoﬁxypnpamu ce CUJIH, KouTo TpsA6Ba Ja ce HanaHoHpaT Mo HAKAKBB HauMH, Moxe 61
YpOKBT OT Boze-AlHI1aiiHOBOTO KOHIEH3HpaHe € TO3M, Ue He € BaXHO Kak Xopara M
HeIlaTa HRMVIeKIAT, 4 KaK NeficTBaT - 4e TOYHOTO KOMHMpaHe Ha MOBEJEHHETO € To-
BAXHO OT SBHOTO KofMpaHe Ha GopmaTa.

V Mpesopn oT aHenuiAcku: AraHacka Tonesa
,Tiny Doubles", The Sciences, Sept/Oct., 1997, p. 11, ®
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npusokenus

OCHOBHMH IMTPUJIOXKEHU A HA
MUKPOBBJIIHUTE

Mnamen Rankos'

Coepemennuam ceam 6u uszaexncoan no-pasauyen 6e3 Hail-eancHume
NPUNOAHCEHUS HA MUKPOBBAHUME, Pa32AedaHLt no-00Y: MUKPO8sAHOBUME
KOMYHUKAYUL, padapume, MUKDOBDAHOBOMO HAZPAGAHE U CYUIEHE U Np.

1. MUKPOBBJHOBHU KOMYHUKAIIUA
B cpBpemennnTe cicTeMu 3a 06MsHa Ha uH(bopMaia (TenedoH, TeneBuzus U op.),
Mukposb/HUTE (0,3 - 300 GHz) ca mpeAnounTaH HOCUTEN Ha Tasu HHGBOPMALIHSL.

3auo mouno mukpogeanume? Xopata obmysat noMex Iy cH 4pes 3BYK U 06pas oT
ceeTjiHA. C e Ja npenana Tasu MHGOPMALKA O-Hajajlede YOBEYEeCTBOTO OTAABHA
ce & HayquIIo Jia 5 npeobpasysa B eNeKTPHUECKH (ay4HO U BHJ€0) CHI'HAJIH, YAUTO TOK
WK HanpexeHue 0GMKHOBEHO HMAT CJIOXHA 3aBUCHMOCT OT BPeMeTO S(1). Beek Takbs
GUIHAJl MOXeE [ia Ce PasJIoKM Ha IIPOCTONEPHOAMYHM CHIHAJIM M MMa CBOS YeCTOTHA
3aBUCHMOCT S(f) (CReKThp Ha CHOTBETHHS NMapaMeThp), KOATO 3aeMa onpenesieH
uHTepBay F OT 061usa eNeKTpoMarHuTeH cnekTsp - Gur. la. upunarta Ha CTIEKThpa
Ha CHTHaJIa © paBHa Ha pa3lHKaTa MexIy MaKCHMaJlHaTa i MUHMMAJIHATA YeCTOTa,
KOMTO ce NoSBSBAT BHero: F=F = - F . . VIHGODMALIMOHHNTE eJIeKTPHUECKH CHIHAJIH
MMaT pas/ivHa CTIeKTPaHA IUMPKHA: 3BYKOBUTE, Pa3NiPOCTPAaHABAHY 110 PaJUOTO - 10
12-15 kHz, no Tenegona - no 3 kHz; Tenerpaduara Bpb3aka - go 1,5 kHz; upeTHuar tv-
ourHan - 10 8 MHz. Tesu eftekTpuuecky CHIHaJIA He Ce paslPbCKBaT B eupa AUpeKTHO;
32 LeNTa ce M3IMOJI3BAT BUCOKOUECTOTHH XaDMOHMYHH CHIHATH-HOCHTENH, YMHTO
CIICKTBD € IPOCT - CAMO €J1Ha YECTOTa f, , HapeyueHa Hocewa - Qur. 16 (CHHYCOMJaIHUAT
CHTHAJI € 3aIpyxoBaH). [lpata curxana ce cMecsat (Moaynupat) no ONpenesieH HaYuH;
Ha Qur. 1B e WIOCTPHpaH Hali-elEeMEHTAPHUAT OT TAX - aMIUTUTYHATa MONYNALHs
(AM), mpu KOATO aMIJIMTYZaTa Ha TOJIyuYeHUsE CHUIHAJl € NPONOpLUOHalHa Ha
aMIIUTYAaTa Ha HHQopManMonnus curHan. llupunata Ha cnexTbpa Ha MOZIYIHPAHUA
CUTHAJI cera € TIoBeHe OT ABA MBTH No-rojisma - 2F. CnefoBaTeHo, 32 1 Ce pefaBaT
Ha PasCTOSHUE PAs/IMYHM MHYOPMALMOHHN CUTHAJM, 32 BCEKM OT TAX TpabBa ja ce
OCUTYPH KOMYHUKAYUOHEH KaHan, PA3TIONOKEH B YECTOTEH MHTEPBAJI, IIO-TOJSIM MU
PaBeH Ha IIMPUHATA HA CHEKTbPa Ha curHana. C uen ga ce npefaBaT mo-
BHCOKOKAYECTBEHU H JoGpe 32MTEHH OT BBHLINM BIUAHMS (3aTHXBaHe, U3KpUBSBaHeE,
TOAC/TYLIBAHE U TIP.) CUIHaJIH, € HEOBXOMMO a ce H3TION3BAT APYIH BULOBE MOJYJIal{HH,
IpH KOUTO LIMpHHATA Ha KaHa/la TPAGBa Ja € olle NO-TOJAMA: YECTOTHA MOLYJIALHS
(FM; uecToTaTa Ha MOLYNHpPAaHHSA CUTHAJ € MpONOPUHOHAIHA Ha aMIUIMTYJaTa Ha
MOZYJH-pallys CUrHa1), ha3oBa, UMIYJICHA, MMITYJICHO-KOZ0Ba, uudposa u ap. [1] (npu

" H-p Haamen Janxos; P na CY “Cs. Kaumenm Oxpudcku”
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‘ ‘ S aF
1upoBaTa MOIyNaLUs TOBA € 0cofbeHo BaxHO, s@) o —

3al[0TO OT WIMpHHATa Ha KaHalJla 3aBUCH

CKOpPOCTTa Ha HpC,HaBaHG Ha HH(bOpMaLIIfU{Ta. B 1‘|L|r f
blt/S) Frnin Friax

Or HaOpaBCHUTE pa3ChXACHUA C¢TaBa ACHO
3AI0 MUKDOBBAHUME Ce npednotzumam Kamo ag(t) ‘
Hocumeau B CbBPEMEHHHTEC KOMYHUKaLIHM! 7

Imopajn rIo-BUCOKaTa Hocella YecToTa B
MHKPOBBJIHOBUTE 06XBaTH MOTaT Aa ce CUTYMpaT
CTOTHLIHM M XML KaHAJIH 32 BPB3Ka C [10-To/IAMa -
ILIMPUHA, O KOMTO Na Ce TMPENaBAT ¢ FOJAMA  aft)
CKOPOCT NMO-BHCOKOKauecTBEHH # Hobpe
3aIUUTEHH HHOPMaLMOHHH CUTHAH, OTKOJIKOTO
B TPAAULMOHHUS pajuodecToTeH 06xBaT. OcBeH
TOBa MUKPOBBJIHOBUTE aHTEHH, KOUTO U3TbYBAT
CHTHAJIUTE, UMAT NO-204AMA HACOUEHOCH OT
OBUKHOBEHWUTE PAJHOAHTEHH, KOSTO MO3BOJISBA
MUKDPOBBJTHOBY M3TOYHHLIM C OTHOCHTEITHO MaJIKa
MOILIHOCT JIa Ch3JaBaT B 00J1aCTTa Ha IIpHeMaHe
JOCTATHYHO CHUJISH CHIHAI.

B MUXpOBBJIHOBHS 06XBAT Ce OCHILECTBIBAT
panuopeneiiny, MOOMIIHH, CN'BTHUKOBH U §
xabesnHu Bpbaku. Haii-passuta ¢ Mpexata Ha paduopeneiinume eépssxu. Ha (I)Hr.u2 ¢
usobpaseHa TPHHLMMHATA cXeMa Ha TO3M THUI BPB3KH MEXIY ABE pafHOPENIeHHH
CTaHUMM: JaJeH HHPOpMAaLHOHeH CUTHAI MOAY/IHPa HOCELIHs MHKPOBB/IHOB CUIHAlL,
KOMTO upes nmpezapaTe/l ¥ HACOYeHa aHTeHA ce H3IIpallla Mo onpejenieHo Tpace. Beue
3aTHXHANMAT B H3BECTHA CTENEH CHTHAJ ce NpUeMa OT aHTEeHa, YCHJIBa ce, CMecBa ¢ B
XeTEPOJMHEH TIPHEMHUK, JEMOIYJIMPA Ce U ce H3Mpallia 10 OTAENHHUTE NOTPeOUTENH.
OGHKHOBEHO CTAHLMMTE Ca MHOTOKAHAJHU; B [MH HOCEL CUTHAJ CE BKIIOYBAT OT
JECETKH OO XHJIALH

8) fe

Our. 1. BpemeBa u vecrnomma
3aBucumocm Ha: (a) eABKMPUYEcKU
UHGOPMALUOHEH cugHan; (6) HoCeL
cugnan; (B) mogyaupan cuera (AM)

KaHa/llkx ¢ pa3JIH4HoO ‘ drnteda l mp, i g \ aHHIEHa
(hyHKLMOHAJIHO TIpeJ- 2 F g ,
HasHa4deHHue: pajno, ! BvaK0Bog T ,}_ Brvanobog

1 7 _
Tenedon; fax, ty- Brogen v / yeuabamea

KaHasi, CAYMEOHM K2~ yngopm. ‘ ’
Hanh W np. MHoro  cueHad  aogyaamop. gemograamop
(4] .

mt D ,
YeCTO BP'b3KATa € IBY- @ aft) — 7 ‘ R | 20
TI0COYHA; 3a Ja He ce

npegaBamei npuemnik uaogen
cMyLaBaT B3aMMHO, UHGOpM. CUZHAA
3a CHTHaJIUTE BB BCS- agtt) Sénepaniop wa Hoceua
Ka OT OBETE NOCOKH c& ‘ ‘ ~ wecmoma

M3NO0JI3BAT Pa3sNUYHHM

v ‘ OHEH PagUOPEAEEH KaHaA
vectoT (f, # f,). ur. 2. Mpunyunta cxema Ha KOMYHUKAUUOHEH paguop
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OcBeH ToBa nIpe-

JaBaTeHaTa ¥ =
TIPHEMHAaTa mepumopus ua |y Kemipecloldaeh
CTaHLMHU TpsGpa  “@ceAsno Mremo '*1""' ermap
Ja ca B npska By

‘BHAMMOCT (H0 ;

50 km); npwn mo- d @ vomme

i CMaNGUR:

rolemMud pas-
CTOSHMS MeXIy

i
|
1
|
1
!
t
!

THAX Ce€ Paslfio ot LA / & kemsina
narat cepus ot~ Mobusen = el ey
PeTPaHCIATOPHH AomptGumes )

CTaHLMH, B KO-
UTO CUTHANBT
He ce JeMoay-

Jidpa, a caMo ce ycHiiBa. Taka, 4pe3 H3Mos13BaHe Ha MOILHA MHKPOBBJIHOBH U3TOYHHLIY B
-dm-o6xBaT (0o HaAxonko kW) W BHCOKO pa3mojioxeHH Hob6pe HACOUEHH AHTEHHM, ca
OpraHW3MpaHH MEeXIyHapOJHNTE, HALMOHAHATE ¥ MECTHHTE KOMYHHMKALHH B MHOTO
crpanu. [ToHskora ce uanonsBa “TponocdepHara Bpb3ka” (0OTpazeHH OT TOPHUTE YaCTH
Ha Tporocepara CUrHali), KOTaTO e HeBE3MOXKHO CTAHUMHUTE Ja ca AOCTATLYHO 61130
(HanpuMep NpY BPB3KUTE 0T Gpera cbe NeTpononobuHuTe wiathopmu B CesepHo Mope).

3a ma ce u3berHe recTaTa MpexKa OT PagHOpesIeiHH CTaHLHMK, B MHOIO CTPaHU ca

- PasBUTH cameaumHbume 6psiku. HpH TAX MeXIy NBC 36MHH CTaHIHMM MOXE na ce
OCBHIIECTBH BpPDB3Ka :

upes3 peTpaHcIaToOpHA
CTAHUMA, HaMHpaIla
ce Ha FreocTalliOHapeH
CITBTHUK Ha OKoJIo 36

Wr. 3. MpUKLUNHA CXeMa HA KABMIbYHA KOMYHUKAULOHHA MPEXA

a) 5) ‘ f)

| tr-cnsmiuuk :x TN

dm:obxBam } \ tvsguempuymop

600 km ot 3emsra. B f‘"*bﬂ"'-/ / ol mfoo]

To3M ciyvait pasc- i » D
y pas . V4 / LA

TOSHUETO MEXIY 36M- | W / cm-obxBant mm-o6xBam

HUTE CTaHUMH (Tpena-
BaTeJIHA M TIPHEMHa)
JocTura go 17 000 km,
HO 10 TPAaceTo CHIHa-
J'bT 3aTUXBA B MHOTIO
rojisMa cTereH - [0
10® metu. Toit kaTo

B%BMOXHOCTKT¢ Ha CI'BTHHKOBATA CTaHUMA Ca Or'paHUYEHU eﬁepre’mqno, K;bM
CTaHLUUTE Ha 3eMATa ce npenaBaBaT CTPOrd M3UCKBAHUA: rojiIMa MOUIHOCT Ha
' H3JI'bYCHUA CUTHAJI, BUCOKA UYBCTBUTEJHOCT Ha NMpHEMHHKAa, U3KJTIOUYATEIHO BUCOK

Koed)uqmm Ha HacoHeHo AeiicTBue Ha anTeHuTe (106 mbTH), mopaau koeTo ce paboTi
B CaHTUMETpOBHS 00XBaT. ‘

®ur. 4. Mpuryunyu cxemu 3a npuemane Ha tv-cueHan .

'
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B nocnefHo BpemMe Gbp30 ce pasBHXa ¥ MoGuaHuUMe 6PB3KIL, DM KOUTO USTOHHULIHTE
U moTpebuTennTe Ha MH(OPMALUs HE ¢4 HEMPEMEHHO cTalMoHapHU. LlenTa Ha TaKbB
TUIT BPB3KK € Ja ce MOKPHAT Mo-rojiemMu reorpadeku o6nacTH, opaji KOeTo Te Ce
fa3upaT Ha T. Hap. “KJIeTh4YHa KOMYHHKAIUOHHA mpexa”. Tosa e liepapxHyHa cucTeMa
OT (BYIIOCOYHH BPB3KH, BIJIIOUBALLA PETMOHANICH LEHTBP, MECTHH 1 KIISTHUHN CTAHLIN
B OKMBEHH palioHM, KaTO BCHUYKM Te paboTaT B MHKPOBHIHOBUS obxpar. Knernuaure
CTAHLIMY Ca EBTUHM M © MAJIKa MOILIHOCT; Te IOKpUBAT 06/1acTH ¢ popMaTa Ha NpaBUIHU
wecTobrbaHUIY (PUr. 3) ¢ pasMepH OT HAKOIKOCTOTIH METpa 110 HaKoko km, KbAETO
ce HaMupaT MOBUTHNUTE MoTpeGuTeNi. PersoHalHuTe LEHTPOBE Ce CBBP3IBAT TOMEXY
CH 4pe3 ONTHYHM WM CATEHTHH BpB3kd. TakaBa Mpexa NaBa H3KJIOUHTEHO foraTu
AB3MOKHOCTHY 3a [I06aNHM KOMYHHKALMHM B Lejiks cBAT. OcobeHo nepCereKTHBHH 32
Tasy LeJl ca MPEeXHUTE, KoUTo paboTaT ¢ uu(poBa MORYIALMS HA CUTHAJIUTE B £/~ 7
mm- o6xsaTi (Hanpumep GSM-Bpbakute). Heo6XoAMMOCTTa OT TIOBHIIABAHE HA
WecTOTATA HA HOCEIIMTE CHIHAJIM IIPH T5X € CBLP3AHO ¢ HAPACTBaKe Ha Opost W IUMPHHATA
Ha KaHANWTE 32 BPb3Ka (HATIPUMEp eKCTepUMEHTAJHATA JBYNOCOYHA WHTEPAKTUBHA
tv-cxeMa Ha 06pa3, IVIac ¥ JaHHH c€ HyX[Jae OT 4eCTOTHA JIeHTa 0 750 MHz Ha xaHa).

Jla pasrienamMe KOHKPETHO 1ieAe6u3UAMA W TIPUIOKEHUSTO HA MUKPOBBIIHHTC.
PaspuTaTa, €BTHHA 3a MOTPeOUTEIUTE METPOBA H JAELMMETPOBA TENICBUINA - dur. 4a,
Bete e U3yepriaja Bb3MOXKHOCTHTE CH OT IJleHA TOUKa Ha OrpaHuHeHus 6poii kaHaIu B
ocoyeHuTe 00XBaTH, HE0OXOJUMOCTTA OT MOILLIHU TPeJaBaTeIH (10 50 kW) B oxxuBeHH
PETHOHH, BHCOKO PA3IOJI0KEHH AHTCHH (tv-Kysu) H MHOXeCTBO peTpaHcaTopi. MHoro
no-go6pu BB3MOXKHOCTH JaBa JUPEKTHATA CITPTHUKOBA TesleBu3us - dur. 46, paboTella
B “mpo30peLa Ha MPo3panHocT” Ha atmocdepata ot | go 15 GHz: MHoro noseve tv-
KaHAJIM JOPH M B HEOXHBeHM reorpadeky obnacTi, HO MpH BUCOKA LEHA (3a BCEKH
roTpebuTen ca HeobxofuMY coBCTBEHA JOCTATHUHO FOJAMA AHTEHA 1 YyBCTBUTENIEH
npueMunk). [lo-eBTHlA ce oka3pa KabenHaTa Tenesusns, NpHu KOATO MOXeE Ja ¢e
OCBILECTBY KOJIEKTHBHO NIPHeMaHe Ha CITbTHUKOBY HTH APYrH tv-KaHaIi 1 10cTaBKaTa
MM 10 MOTpEeBUTETUTE MO BUCOKOUECTOTHH kabesi. MHOro NepeneKTisHa, obaue, €
MuorodyHKIMoHaTHaTa Geskabenka AUCTPUOYTOPCKa Mpexa (LMDS) - @ur. 4. [Tpu
Hes €IMH MecTeH AUCTPUBYTOP MOXKe JIa PA3rpalLa Upes 6Ha CBOs HEHACoUeHa aHTeHA
70 CTOTHIM XWIAAM MOTpeGHTENH B pajuyc 10 5 km no 49 xaHala TeJeBHU3HOHHU
TIPOrpaMu OT CATEIUTH, OT edupa ¥ MECTHH MPOrpaMH. 3a LieJITa ce U3IOoN3Ba HOCSH]
MUKpOBBJIHOB curHan ¢ uectota 28 GHz B yecToTHA sienTa Jio | GHz, koliTo ce npueMa
OT noTpefuTeNuTe Upe3 aHTCHHH PELIETKH. | ‘

2. MUKPOBBJIHOBU PAIAPU (PATHOJIOKAIINS H PAMOHABUTAITVS)

VcTopudecky MBPBOTO NMPHIIOKEHHE HA MHKPOBBJIHHTE OT aHIVIMYaHUTE Mpes
Bropata cBeTOBHa BOIiHa e 610 CBBP3AHO C OTKPHBAHE M onpezesisiHe Ha pa3cTOSHUETO
[0 JIeTAILM 06eKTH BbB BOCHHATA aBMALYAS U NpOTHBOBB3AYLIHATA OT6paHa. [lHec To3u
THI NPUNOXEHWEe HA MUKDODEBJIHETE ce 0606mana b IBe rofiemMu o61acTH HA TeXHUKATA:
paduonoxayus (CHCTEMH 3a OTKpHBAlle, pa3io3HabaHe U onpejensHe Ha
MECTOIIONIOKEHHETO, OCOKATA, CKOPOCTTA, YCKOPSHHETO | JP. APAMETPH Ha IBIKCILN
ce obextd) U pa(_)uouacuzauuﬁ (cvcTeMi 3a YNpaBJieHHE HA ABIDKEHHETO Ha obexTi
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MEXAy ABE TOUKN B NPOCTPAHCTBOTO 110 ONTHMAIIHA 32 JalcHH YCJIOBHUS TPAaeKTOpHUs).

Ilpu noxaumaTa ce UNON3BAT T. HAP. HA3eMHH PajapH, B KOUTO ce oOpaboTBat curna,
OTPa3eHH WY H3TBYEHH OT ABMXKEILMA ce 0BeKT, a PU HABUraluATa - GOPLOBH pajapH,
YMaBAIlM CHCHANM OT CNleLHaNHU ycTpolcTsa (paguodapose) ¢ npeABapUTeNHO
H3BECTHO MECTOMNOJIOKEHHE. '

Paoapsm (RAdio Detection And Ranging) e YCTPOHCTBO 3a M3/bYBaHe Ha
PalMOCUrHaIK (Hal-4eCTO MUKPOBBIIHOBH, C HMITYJICHA MOJIYAalis) KbM ABMIKENIH ce
o6exTH W npuemaHe Ha OTPa3eHUTE OT TAX CHrHajM, OT KOMTO ciies o6paboTka ce
TIOJIy9aBaT JaHHHM 32 06CKTHTE (ToBa ca pajapuTe 3a akTHBHA JIOKAalU - Our. Sa; B
ApYr' BapHaHT - 32 MacHBHA JIOKALMA, HABUTalMA, KOCMUYECKH PaJHUOTENIeCKONH -
pajlapuTe camMo IPUEMAT U3ITHYEHH OT CaMHTe 0BeKTH curHau - dur. 56). PagapsT ce
CHCTOH OT Mpefapaten T (BKJIIOYBAL] JOCTATHYHO MOLIEH MHKPOBBIHOB M3TOUHHK -
MarHeTpoH, Jiamna ¢ 06paTHa BbJIHA HIIM TIOJTYIIPOBONHHKOB FéHEPATOP) M YYBCTBUTE/eH
TNpHeMHHK R (paboTel upes DUPEKTHO AETEKTHPAHE MM Ype3 XeTEPOJUHHO CMeCBaHe
Ha curdana). M neere ycrpoiiBa uMaT aHTeHH A , uMaTo JyarpaMa Ha HacOYeHOCT
Moxe na 6bje pasnuyHa: cnaboHacoyeHa (BeTpr006pa3sHa), KOraTO HEU3BECTHUAT
obekT O ce TbpeM B IMpoKa 06JacT B NpPOCTPaHCTBOTO, MJIM OCTPO-HacOYeHa

~ (MrioBuAHa), KOraTo OBEKTBLT € OTKPHT H € H3MEpPBAT NapaMeTpHUTe Ha JBUXEHHUETO

' My. MHoro yecTo NpEAABATENAT U MPHEMHUKDT CE CBBP3BAT C €JHa AHTEHAa Ype3
M3MOJI3yBaHe Ha CIIELHANHO TPUBXOAOBO YCTPOHCTBO - HATIp., uHpkynatop C, KoiTo
TIPONYycKa CHIHAJIMTe caMo B eHa nocoka - dur. 6a.

Kou ca ghusuunume ocrnoeu na paboma na Mmukposwsanosume padapu? lpepasatensr
Ha paZlapa W3Npalla o Nocoka Ha AafieH 06eKT Kb MUKPOBBIHOB HMITYJIC (P, na Qur.
606), KoHTO ce 0Tpa3sBa oT 06EKTa M CHIIHO 3aTHXHAII C& ynaest 06paTHO OT NpHEMHHKA
Ha pajapa (umnyJic PR)./ IIpu Tosu npouec mo-axuo e audysHoTO OTpaXXeHHE Ha
MUKPOBBJIHHUTE OT rpanaBUTe CTEHH Ha 06€KTa, YMIHTO MHTEH3UTET PacTe KaTo I/2,aHe
OMIENAIHOTO OTpaXeHue. [To BpeMeTo 34 3aKLCHEeHUe !, Ha OTpaseHUs CHTHAJl MOXKe Ja
Ce ONpeae/M pa3cTosHHETO g0 obekTa D = {,/2¢ (c - ckopocTTa Ha cBeTAMHATA). AKO
0bexTbT ce aBMkH, Gaaroaapenue Ha edexTa Ha Honnep ce npoMens yecToTaTa Ha
OTpaseHus curHan f +F, (“+” npu npuGnuxasane, “-” Ipy oTAaJIeuaBaHe Ha obekra),
KBIETO f, € 4eCTOTATA HA U3TBUCHUS curHan, a F = 2f (v [c) e llonneposaTa uecrora,
34BHCELIA OT OTHOCHTEJIHATA CKOPOCT v, Ha 0BexTa cipsMo pajapa. MamepBaHeTo Ha

HornnepoBaTa yecToTa, KOATO OBUKHOBEHO He Hazaxebpins croTiHa kHz U 3a Hail-GbpanTe
‘kocMHYecku kopabH, No3BoOJiSBa Aa ce OMpenesH CKOPOCTTA (M Ollle YCKOPEHHETO H
nocokaTa) Ha AajieH ABHxel ce o6exT (Jlonneposu panapi). 3a TOUHOTO onpenessHe
H2 MECTOMOJOXeHHETO Ha o6ekTa TpsAGBa a ce MIMEDHT OLie W BrIOBUTE MY
KOOPAMHATH (A3UMYT M MECTeH brhj - Our. 5a). 3a uenta panapsT Tpsa6Ba na uMa
OCTPOHACOUCHA AHTEHa, YHHTO IVaBeH N4 TpsbBa Ja MAPBPIUM [0 MeXaHHUeH HIH
€JIeXTPOHEH BT 6bp3 0630p Ha rolaMa 9acT oT npocTpaHcTBOTO. 32 paboTaTa Ha
palapa ca BaXHM oule pasfejUTeNHAaTa CNocoBHOCT, NaNeKoneHCTBUETO M
Bb3MOXKHOCTTA HA pPAa3NO3HABAHE HA W3CJIEABAHMTE OBEKTH, 32 KOETO Ce H3IOJ3BAT
CILOMCHHM MOJYJIMPAHH CHTHAJIH U Ce U3BBPILIBA CJI0XKEH aHAJIH3 Ha CTIEKTHPA HA OTPA3EHUS
curnan. O6paTHo, 32 Ia ce 3aTpy AHHU OTKPHBAEMOCTTA Ha 00EKTHTE, 110 Pa3THYHU HAYMHU
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(oCcHOBHO 4pe3 HaHacAHe

0 *~ o0
BbHPXY MOBBPXHOCTTA UM Ha ;
HOFH'bHLaIllH MUHKpPOBBJ- j}
HHUTE ClloeBe) ce HaMajigBa b
TaxHaTa edexTHBHA myon AT
Ha oTpaxcHHe (HarmpHMep . <
TIpH HOpMaJIHUTE CaMOJIC- T
TU-U3TPEOUTEIIH TA NOCTH- npegaﬂam;_—l npuessnuk. npummukl
ra no 5 mz’ AOKaTO TPH yempoticmBo 3a obpabomika yempaoiicmBo 3a o6pabomka
CNeLHATHO 3alIUTEHUTE Ha-cueHasume Ha Cuanasume
KpWIAaTH pPakeTd T4 e nog *

0,1 m?,
[IpuaoxceHuemo Ha
padapume JHec € pa3Ho-
o6pasHO M He ce CBLP3Ba
caMO ¢ BOGHHOTO JeJio.

dur. 5. Pagapu 3a akmuBHa (a) u nacuBHa (6) rokayus

- OcseH BB BOEHHHTE CHC- A . anmeka o
TeMM 334 TPOTHBOBB3- 4 amnAnmyge
AYLIHA U [IPOTHBOPAKETHA G P o
orOpaHa, 3a pajguopasys- T '} yupkysamap L

HaBaHe, 32 OTKpHBaHe,
mopassiBaHe WJIM yNnpas-
JeHMe Ha LeNd 4 Ap.,
pajapuTe UMaT W T'pax-
JaHCKO TIpUJIOXKEHHUE:
KOHTPOJI U yIpaBJieHHe Ha
BBIOYIIHWA H MOPCKH
Tpadux, cucTeMH 3a 61u-
a ¥ riobanHa
:::ﬂ?“:ﬁ::{ 3a AHCTaHﬁuoHHo coHanpaHe (remote sensing) Ha pencq)a,unoqawrc,
IIOCEBUTE, CHEXHATA MIOKPUBKA, HePTEHH eTHA B MopeTata, 030HOBMUA CJIOH M AP., :12
KOHTPOJI Ha CKOPOCTTa Ha aBToMob I Te (oNuuelcku pafapu), 3a MﬂTt:oponoTrV[ct)xqwI
uHopmauus (MeTeo-paaapH), 3a NpefjoTBpaTABaAHe Ha aBTOMOOMIHU xmace pBaHe
(6opnoBM ABTOMOGIITHH pajapu), B OONHMIHH 3aBeICHHSA (3a Ge3KOHTaKTHO H3MeEp
Ha myJic, JULIaHe U p.), 32 pafiapHH OXPAHHTEJIHH (IWIGTGMH’PI mp.

npegabamed

OEpANUUIEN

1]

npuemnuk | R

Our. 6. Pagap c egHa aHmena: cxema (a), UsAbYeH
' U hpuem ompa3seH cugHan (6)

3. MUKPOBBLJIHOBO HATI'PABAHE ,

MBHo31HA HeloyMaBaT oT 6bp3uHaTa, ¢ KOATO C& HarpsBat xpaamcngme l'lpO,D;yKT:l[
B MHKPOBBJTHOBATE II6YKH, HO B CBILOTO BPEMS NOUTH HUKOH HE U3MTOJI3Ba TakMBa ne::a'
3a roTBeHe (JIMICBAT MpereveHWTe W Xpynkasu kopuuku). [IpuuunaTa e npo m;
06uKHOBeHOTO (MH(pauepBeHO) HarpsiBaHe Ha XpaHUTE CTaBa Npe3 non'prHOOTTaHHa,
JIOKATO MHKPOBBJIHUTE IPOHUKBAT B 00eMa M TaM OTXaBaT eHEPrisATa O KaTo Teonl.;lcnm;
Ila pasriiefame (FUBUHHUAM MEXAHUZBM HA MUKPOEDAHOBOMO HAZPAGANE.
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BCLLIECTBO ce Xapaxktepusupa ¢ JHEJIeKTpHYHA NPpOHHHAEMOCT, KOSATO € KOMILIEKCHA

BENMYMHA £= ¢’ — j&" ; peajiHaTa it 4acT &’ & CBbP3aHa C I0KA3aTe A Ha NPEUyIBaHe u
C I'bJDKMHATA Ha BBJIHATA B CpeliaTa, 1OKATO HMarkHepHaTa & - ¢bC 3aTHXBAHETO Ha
BBJIHATE B Hesl. 32 KOJIMYECTBEHO XaPaKTepPU3MPaHe Ha TOBA 3aTHXBAHE Ce BHBEX/a
BE/IMYMHATA TaHMeHC Ha BI'bJIa HA JUe/IeKTPHUHHTe 3arybu /g6, = &"/&’, KosTo 32
TIOBEYETO TEXHMYECKH MaTepHuaiu ¢ Manka - 10 4+ 10?2 u mukpopbaEUTe cnabo ce
norabaT B TAX. OBpaTHO, NpY HAKOM BOAOCHAbPXKAILM BellecTBa, CAXIK U AD.,
NOrTBIIAHETO € MHOTO CHITHO (HanmpHMep B MHKDOBBJIHOBHA OGXBAT 3a BojaTa
g6.2 0,5 +~ 1). Meranure ce XapaKTEpH3UpAT C MHCTO MMarMHepHa NUeNIeKTpHYHA
TIPOHMIAEMOCT ¥ MUKPOBBJIHHTE MPAKTHYECKH HE MPOHUKBAT BBB BbTPEIIHOCTTA UM
(Ha He MIOBeYE OT HAKOIKO M B cm-06xBaT). CleL0BaTENHO Ha MHKDOBBJIHOBO HArpsBaHe

¥ CyILIeHe [IOJIeXAT OCHOBHO BELLECTBATA C IIOBEYE Bylara, KAKBUTO Ca M XPaHHUTEJIHUTE
NpPOJYKTH.

Kon ca ocobenocmume na muxpoewanogomo nazpasane? Ocsen PaBHOMEPHO

OTIEJIAHE Ha TﬁHJIHHaTa B o0ema Ha TeIaTa, TO3W BUJ HarpsgBaHe ce XapaKkTepHusHupa
ohle € MpaKTHveckKa 6C3HHCDHHOHHOCT U C HU3KJIIOYUTEIJIHO BUCOK KOC(I)HI.IIIICHT Ha
NOJNE3HO ACﬁCTBHG. quS Hero Morar na ce OCBHILIECCTBAT U CMICMAJIHU BUIOBE HarpsBaHe:
M36HpaTCJIHO (OT CMe€C Ha pa3fIMYHY KOMITOHEHTH ce Harpsia caMo Ta3H ¢ 1O- I'oJiIieMU

3ary6u), cBpBXuMCTO (CYGJIMMALIMOHHO CyILieHe BbB BaKyyM) M CaMOpEeryjJMpalo ce -

(cTeneHTa Ha 3arpaBaHe HAMajfBa C HaMaJABaHe Ha BJIa)XXHOCTTa, KOETO &
U3KTIOYMTETHO BAXHO NPU CYIIEHETO Ha NPOAYKTH).

I'naBHOTO B eHA MHKPOBBIHOBA MEUKa ¢4 MOLIHUAT MATOYHUK (MarHeTpoH ¢ BHcOK
KOCHHULIMEHT Ha IONE3HO Aei{cTBHE) U kaMepaTa (OGHKHOBEHO MHOTOMOAOB MHKPOBBIIHOB
DE30HATOD, 32 i C€ OCUT'YpM PABHOMEDPHO PasfIpeie/IeHHE Ha eJIEKTPUUHOTO [IOJIe B Hero).
3a MUKPOBBIHOBO HarpsiBaHe € ONpPEAeeH OCHOBHO YECTOTHUST MHTEepBaJ okoso 2,45
GHz. BucokaTa eekTHBHOCT M GBp3MHa, KAKTO H OCTAHATINTE LICHHH KaYeCcTBa Ha TO3H
BUJ HArpsBaHe, I'o NPaBAT NPEANOYMTAHO B MHAYCTPMATA: NPHUrOTBiHE Ha
BHCOKOKa4eCTBEHH MECHH, DHOHH, MIIETHH, 3€NIEHYYKOBH U Ap. NoJTyhaBpUKaTH, TUeTHIHU
XpaHH 32 BONHUYHY 3aBENEHHS; CTEPUIIM3ALIUS, NACTHOPU3ALUS U TeMIlepHpaHe Ha
PasTHIHU IPOJYKTH; BUCOKOKAYECTBEHO CYILIEHE HA XapTH, IeYaTapCky MACTIIA, CEMEHa,

TEOTIOH, TEKCTHJI M KOXKa, ABPBO M YpHMPH, I1aCTMAcH M KepaMuKa, dororpadicku primu
W MarHuTHY HOCUTEJIH, €/1IeKTPOHHM ITATKH ¥ MHOTO ap. [2]. '

4. MUKPOBBJIHUTE U YOBEKA

BypHoto 3anbaBane Ha edupa ¢ MUKPOBBJTHY €]lBa JIH e MHHEe 6e3HaKazaHo 3a
YoBeKa, MoJoOHO Ha MOCeACTBHATA OT MHOIO JAPYry HEroBH AeiHHOoCcTH. BeblHOCT, He
€ NpecHJIeHO TBBPACHUETO, Ye 3a BJAMAHHETO Ha MHKPOBBJIHUTE BBPXY XHUBUTE
OpraHH3MH XOpaTa 3HaAT MHOTO MMO-MaJlko, OTKOJIKOTO 32 BJIMSHMETO Ha BEJIHMUTE OT
OCTaHaJINTe YaCTH Ha CTIEKTbPA (HAIIPUMED PEHTTEHOBH, FaMa-, YATPaBHOJIETOBU JILYH).
B ¢bL10TO BpeMe HaceABaHMS TI0 Te3H npoblieMH ce NpoBeXJaT roxe ot 30-te TOXHHM
Ha TO3H BeK. BepOATHUTE MPUYHHH 32 TOBA HECHOTBETCTRIE Ce KPHAT B CEPUOZHU BOSHHH
 6usHec uHTepeck. B nofkpena Ha TBBPACHHETO, 46 MUKPOB'LIIHATE MOXe 61 ce cuuTaT
32 BUI TICHXOTPOHHO OPBXKME e HakThT, ue 110 BpeMme Ha “CTyIeHaTa BOHHA” B nepuoga
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1953 - 1976 IT. aMepPUKAHCKOTO [ocoyicTBO B MockBa e G110 CHCTeMaTHIHO obirpaBaHoO
¢ MOJIy/IMPAHH PaHOYeCTOTHHN CHTHAJIM C MHOFO HHCKO HHBO Ha MOH_[HO'C'I":IE‘ (fi ilnxacfue,
6e3 BUIMMH TIOCIISICTBHS 32 34PABETO Ha NepcoHaa) [2] Uy~ ==
W3NUTBAT BBajeicTRie HAa MUKPOBLIHOBH CHTHAJIY OT ¥

MHOT'0 MaJTka MOIHOCT Ce MOAXpaHBa U OT (akTa, e ecTec

e MHOro c1ab B mocoueHus o6XBaT U €1Ba JIM € UrpaJl ChILe

WM; JOpY HallPOTHB, CAMUTE OPTaHU3MU YCUIIGHO N3IIBUBA

KakBo ce 3Hae DE3yCJIOBHO 34 GAUAHUEHO HA MUKDOE'

WMa [Ba acileKTa: TOIUIMHHO W cneupduuHo (WeTor™

HOHM3UPAILLO JIbUSHHME: SHEPTUATA Ha KBAHTA HA MHK]

0,1 mm e ensa 0,0125 eV, xoeTo e 110-MaJiko 0T EHEPTUsy

BpB3KY B xuBuTe opranusmu (0,06 eV), u gopu o™ ~

MBUKEHME HA ATOMUTE W MOJIEKYJIMTe MpU CT

CnefoBaTeNIHO eMH OT Bb3MOXKHUTE MEXaHH3MHU H

yopexa e YHCTO MmonauHex. TOH € MO3HAT OTAABHA B MUAMUMHALG 1 VO M3tVILIDa ;a
TeparneBTHYHM PATIOKEHHS, OT KOUTO HAH-U3BECTHO € TOINHHHOTO Basneucrgme B;po Z
DAaKOBU 06PA30BaHHS B HOBEIIKMTE ThKaH! (MHKDOBBIHOBA xunepTepmus). 3a 2 ro ¢
YCTAaHOBEHO, ue [aBa Hall-ciabu cTpaHUYHY e(eKTH U & C MUHUMAJICH nucxow@chm.
naupedTa. TyMopuTe ca M3KIFOUYMTENIHO YYBCTBUTENIHH KbM TepMUUHH B'E:B)J‘elfl; e H
npu NokaaHa Temiepatypa 42-43 °C ¥ MoBHIICH KPBBEH TOTOK T© cTaBaT o
MOJAT/IMBH U MOTaT ja ce aGcopbupat ot opranusMa. MUKpOBBIHUTE (Hanpm:1 pI/I 1’10-
GHz) usbnpatenHo 1 e)eKTHBHO MOrat jja HarpsBaT TyMOPHUTE ThKaHH NOPall Lo
FONIAMOTO UM BOJHO CHIBPXaHHE OT TOBa Ha OKPBXKaBallUTe I'M 3ApaBH Tb

V)
anue 82 % cpenty 61 %
(Hanpumep KJIETKUTE Ha PaKa Ha KoXaTa UMaT BOOHO CHIABPX p y

Ha KJIETKMTE Ha HODMAJHUS eNMAEPMHC). MHoro rojsMm edexT ce nocmrau‘;li)ﬁ:l
KOMGUHHUpaHe HA BB3NCHCTBHETO ¢ MUKPOBBJIHM C PafHOTCPAIINA (c -mﬂnzx)KmmPI
xemuoTepanusa (c gekapersa) (nanpumep 50 % fO0XKHTEJICH H3X0[ Ha o
3abosBaHus cpeiy 8 % caMo upe3 MUKPOBBJIHOBA XUTEpTepMUS). I/ISBCCTCH'Hp .
¢ MaJlKaTa AbI6oYMHA HA POHMKBAHE HA MMKPOBBIIHOBOTO JIbUCHUE B THKAHUT Lo
HAKOJIKO CM [0 HAKOJIKO mm B 3aBUCMMOCT OT BOAHOTO CBABPKAHME Ha nx;tm;aﬁn
MapasMTHUTe OTPAKEHHA OT TAX). 3aTOBa CC M3MON3BAT nobGpe %;J:,qu—penu
MHKpPOBBIHOBU aHTEHH (32 TYMODH 611130 10 KOXAaTa) WIH MHHHATIOPHU u; ,
KOUTO Ce BKAPBAT B OPI'aHM3Ma IIpe3 OTBOPHTE My (32 BBLTPELIHH TYMODH). . -
Makap u ocriopsaH, oT 60-Te roAMHU € MO3HAT W UIMPOKO M:-écnensan ozgg”
HEMONAUHEH MEXAHU3BM HA Bb3IeHCTBHE HA MUKPOBBJIHUTE, OCODSHO B mm-aMeT H
Crapa BBIIPOC 32 Bb3IPOU3BOAMMH H3MEHEHHUA HA Pa3HIHH GUOIOTHYHH na:g( R npu
KaKTO Ha eJHOKJIETHYHM OPraHU3MH, Taka W Ha MHOTOKJIETBYHH (BKJI.. YOB @ 12061;0
Bh3eicTBHE HA W3KITIOUUTEIHO HUCKH AO3H HA MUKPOBBJIHOBA Mooln{)lg)c(r),ﬁnpom -
He ce pervcTpUpa HapacTBaHe Ha TeMIepaTypaTa ¢ Hopede oT U, .n oL:;lBgBa'r -
Te3n e(eKTH € U3KIIIOYMTENHO ocgpo%esloffa%chim; u::( ;(igaﬁl;zp;pzjel.ﬂ aga) ol
‘ eneneyu 4vecrotu (mo 0,1 + 0, b ,
;iﬁsa;;yzggmia pasnuyHuTe obekTy U napameTpu. Hanpumep (bepmex:;a;(mzc::;g?
AKTHUBHOCT Ha HSKOU MUKPOOPTaHU3MM HapacTha CUJTHO ITPH o6rbuBate ¢ MHKD ,
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BEILIECTBO C€ XapaKTepH3Upa ¢ AMEJISKTPUYHA MPOHHMUAEMOCT, KOATO € KOMIIIEKCHA,
BEJIMYMHA £= ¢’ ~ (¢ ; peallHaTa | 4acT &’ € CBbP3aHa C I0KA3aTeNls Ha npedyrnsaHe U
C I'BJKMHATA Ha BBIIHATA B CPENlaTa, IOKATO HMaruHepHaTa &” - ¢bC 3aTHXBAHETO Ha
BBJIHUTE B Hesl. 33 KOJIMYECTBEHO XapakTePU3UpaHe Ha TOBA 3aTHXBAHE Ce BBBEXIa
BCJWYMHATA TaHTE€HC HA Brbjla Ha JUENeKTPHUHUTE 3ary6u g6 = &"¢, xoaro za
TIOBEUETO TEXHM4ECKH MaTepuain ¢ Majka - 10° + 102 u MUKpOBBJIHUTE c1abo ce
TormbIat B TAX. OGpaTHO, MPH HAKOM BOAOCHIBLPKALLM BEILeCTBA, CAXIU U Ip.,
TOTIBILAHETO € MHOI'0 CHJIHO (HATIpUMED B MHKDOBBJIHOBUA 0BGXBAT 3a BOZlaTa
g6.% 0,5 + 1). MeTanure ce XapakTepH3UPaT € YHCTO HMarMHepHa JQUesIeKTpUYHA
TPOHMILIAEMOCT ¥ MUKPOBBJIHUTE IIPAKTHYECKH HE NPOHUKBAT BhB BBTPEILHOCTTA UM
(Ha He oOBEYE OT HAKOJIKO M B ¢m-06xBat). Clle10BaTENHO HA MUKPOB'bIIHOBO HarpsipaHe
W CyIlleHe NONEeKAT OCHOBHO BELIECTBATA € TOBEYE BJara, KakBUTO ¢a 1 XPaHHTEITHHTE
NPORYKTH. .

Kou ca ocobenocrmume na MUKPO8DAHOOMO Hazpagare? OcBeH paBHOMEPHO -
OTAGIIAHE Ha TOMIMHATA B 06eMa Ha TejlaTa, TO3H BUA HarpsBaHe ce XapaxkTepu3upa
Ollle ¢ NMPaKTHYeCKa GE3MHEPLMOHHOCT H ¢ M3KTIOUMTENHO BHCOK KOe(MILHEeHT Ha
nonesto gecrare. Ypes Hero Morat ia ce OCHLIECTBAT 1 CIIeLMaJIH BUIOBE HATPsIBAHE:
H30HPATENHO (OT CMeC Ha PasJIMYHM KOMIIOHEHTH 6 HarpsiBa ¢aMo TasH ¢ [0~ roJIeMH
3arybu), CBPBXYUCTO (CYGIMMALMOHHO CYyLIEHe BBB BaKyyM) M CaMODEryJHpallo ce -
(cTemeHTa Ha 3arpaBaHe HaMaJifABa ¢ HaMAJIgBAHe Ha BJIaXXHOCTTa, K
MSKJIFOUUTEIIHO BAXHO MPH CYIUEHETO Ha IPOIYKTH). ‘

I'naBHOTO B efHa MEKPOBBIIHOBA Meuxa ca MOIIHMAT U3TOYHUK (MarHETPOH C BHCOK
KOe(QHLEHT Ha [10J1e3H0 AeHCTBHE) M KamepaTa (OBHKHOBEHO MHOT'OMOJIOB MHKPOBBJIHOB
PE30HATOP, 32 lla C& OCUIYPH PABHOMEPHO pasMpeieiieHue Ha eJIEKTPUYHOTO T10J1€ B HETD).
32 MHKDOBBJIHOBO HArpsiBaHe e OTpE/e/IcH OCHOBHO YECTOTHUAT MHTePBaN okoJio 2,45
GHz. Bucokara eextuBHOCT 1 6bp3KHa, KaKTO H OCTAHATHTE LEHHH KAYecTBA Ha TO3U

BUA HAarpgBaHe, r'o NMpaBAT NPEeXNOUYUTAHO B MHAYCTPHUATA: NPUroTBAHE Ha

BUCOKOKa4€CTBEHH MECHH, PUGHH, MiTeqHH, 3CJICHYYKOBH H Ap. TIoNyhabpukaTH, TUeTHUHM
XpaHu 3a BOTHUYHH 3aBefeHMus;

CTCpHﬂHBﬁHHH,HaCTbOpHSaHHH H TeMnepupaHe Ha
-Pa3NIMYHH NPOOYKTY; BUCOKOKa4YeCTBEHO CYLIEHE Ha XapTus, [evYaTapcku MacTuia, CEMcEHa,

THOTIOH, TEKCTHI M KOXa, IbPBO U QypHUPH, MiacTMack | Kepamuxka, pororpadcxku pumu
M MarHWTHU HOCHTEJIH, €ASKTPOHHM MIATKH M MHOTO zp. [2]. "

0€TO e

4. MUKPOBBJIHUTE W YOBEKA
bypHoTo 3anbnBane Ha eHpa ¢ MHKPOBLJIHM efBa N1

Y0BEKa, MOAOOHO Ha MOCIEACTBHATA OT MHOIO APYI'M HEroBY
€ NMPECHJICHO TBBPICHHETO, Ye 3a BIUIHHUETO Ha MUK
OPTaHU3MH XOpaTa 3HasT MHOTO MO-MaJIKO, OTKOJIKOTO 32 BIIUSHHETO Ha BBJIHUTE OT
OCTaHAJINTE 4aCTH Ha CTEKThpa (HAIpUMED PCHTI'€HOBH, FaMa-, YITPABHOJIETOBH JIbYH).
B cpmoTo Bpeme U3CJICABAHYS IO Te3H NpobiieMy ce NpoBexaat noue ot 30-Te ronuHu
Ha TO3 Bek. BepositHuTe NpiunHy 3 ToOBa HeChOTBETCTRUE C€ KPHAT B CEPUO3HU BOSHHH
M 6uaHec unTepecy. B TIOJIKpENa Ha TBbPAEHHETO, Ue MUKDOBBJIHHUTE MOXe 61 ce cuyTaT
32 BU]L ICHXOTPOHHO OP'bKHE & (PaKTET, Ue o BpeMe Ha “cTymeHaTa BOitHa” B rnepruoaa

1

Ile MuHe OesHakasaHo 3a
AeitHocTH. Bebnnoct, He
POBBIHUTE BbPXY XKHBUTE
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1953 - 1976 rr. amepHKaHcKoTO NocoJicTBo B Mocksa e 6usno cnmemang;;) éij:;:::::
C MOZYJIMPAHH PaJHOYECTOTHH CHIHAJIH ¢ MHOTO HHCKO HMBO Ha MOILHO e ¢ m}maMl;
Ges BUAMMM TTOCIEeACTBIA 32 3paBeTo Ha nepcoHaa) [2]. inesra, ue xuB 3Xop -
HM3NUTBAT BB3LeHCTBHE Ha MI/IKpOB’bJIHOB(I;) CHTHaJIU o:cﬁzzz{;ie;aggggo}{ },:xa Hoph ¢
MHOTO MaJjika MOIL[HOCT C€ NIOJXPaHBa U OT (PaKkTa, 4e ecT, o o
0 c126 B mocoucHMst O6XBAT M eJiBa JIH & UrpaJl ChILEeCTBEHa POJIA B €8
fu\lfl ;(L)cl;pn HalpOTHB, CAMUTE OPTaHU3MU YCUIISHO M3JIbUBAT cumaﬂn@ B ;5350266;22;1%0
Kakso ce 3Hae Oe3yCJIOBHO 3a @AUAHUEMO HA Mu/cpoewitume 8®D.
¥Ma [iBa ACTIEKTA: TOMIMHHO M CIELH(UHIHO (HeTOTIMHY"
HOHM3MPALIO ThUEHUE: EHePTUATA Ha KBAHTA HA Mmcpola?
0,1 mm eensa0,0125 eV, KoeTo e Mo-Majko OT CHEPTHHT
BpB3KM B kuBuTe opranuamu (0,06 eV), u popu oT
IBUKEHUE HA aTOMUTE U MOJIEKYJIUTE MInU CT
CrnenoBaTe/IHO eIMH OT Bb3MOXHHTE MeXa:
yoBeKa ¢ YKHCTO monaunen. Toi e Mo3HaT
TepareBTHYHU NPUJIOKEHNUS, OT KOUTO HaM-~.
paKkoBu 06pa3OBaHKs B YOBELIKHTE ThKaHF
YCTAHOBEHO, Ye JaBa Hall-cjlabu CTpaHUYH)
maienTa. TyMoOpuUTe ca W3KIFOUUTENHO |
npy TlokajiHa TemmnepaTypa 42-43 °C u n
TIOJAT/IMBE U MoraT Ja ce aGcopbupat oT ¢
GHz) usbupaTesiHO H eEKTHBHO MOraT
TONIIMOTO MM BOJAHO CBIBPXKAHKHE OT TC
(HampuMep KJIETKUTe Ha PaKa Ha KOXaTa ¥
Ha KJIETKUTE Ha HOPMAaJIHUA eNHACPpMMUC
KomOuHKMpaHe Ha BB3IEHCTBUETO ¢ MUKL
xemuoTepanua (¢ JgekapcTsa) (HanpuM
sabonsBanus cpemty 8 % caMo upes MHKpO
e MaJikaTa AbJOOYMHA HA TPOHMKBaHE Ha
HIKOJIKO CM J0 HAKOJIKO mim B 3aBHCHMO
MapasUTHUTE OTPAXEGHHA OT TAX). 327
MUKpOBBIHOBH aHTeHH (3a TYMOpH 61130
KOMTO C& BKapBaT B OPraHU3Ma Npe3 0TBO
Makap u ocmopsaH, oT 60-Te rOAHY
HeMONAUHEH MeXaHu3sm Ha Bb3IEeHCTBUE
CraBa BBOPOC 32 BE3NPOU3BOIUMH H3MEE
KaKkToO Ha eJHOKJISTHhYHHM OPraHM3MH, TaK
Bb3eiicTBIE HA M3KITFOUUTENIHO HUCKH JI(
He ce perHcTpUpa HapacTBaHe Ha TeMIle
Tesn eeKTH & HIKITIOUHTENHO OCTPOpe3:
caMo 3a OmnpeJclieHH ‘-ICCTOTH6()10 0;11
A3TUYHUTE OOCKTH H 1wy
::f:ﬁ:ggff{:l:{::oi MMKPOODPTaHH3MI HAPACTBA UHILHU PR ULkt B asurs < srssensg ~= =
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- npurokenusn

BEIIECTBO Cc€ XapaKTepU3Hpa ¢ AMEJSKTPUUHA TPOHHLAEMOCT, KOATO € KOMIUICKCHA
BEIMUNHA &= ¢’ — [¢” ; pealiHaTa i 4acT &’ ¢ CBbP3aHa C MOKA3ATeNs Ha npeuyrneaHe u
¢ ABJKMHATA Ha BBJIHATA B CPEAATa, JOKATO HMArHHEPHATA &” - CbC 3aTHXBAHETO Ha
BBIHATE B Hes. 32 KOJIMYECTBEHO XapaKTepU3HpaHe HA TOBA 3aTHXBAHE ce BbBEXK)a
BEIMYMHATA TAHI'€HC HA BI'bJIa HA JUEIEKTPHUHHUTE 3ary6u igé. = &', xosaro 3a
TIOBEUETO TEXHHYECKH MaTepHany ¢ Majka - 10° + 10 u MUKPOBBJIHHTE cnabo ce
TIOTIBLIAT B THX. OGpaTHo, NpK HAKOU BOXOCHIBPKALLIK BELECTBa, CaXIH U Ap.,
TOTTBILAHETO € MHOI'0 CHIIHO (HANPHMED B MUKDOBBIHOBHSA 06XBAT 3a BOJIATA
g6, % 0,5 +~ 1). Meranure ce XapaKTepH3upaT ¢ YMCTO UMarMHepHa JMesIeKTpUYHA
[IPOHULIAEMOCT ¥ MMKPOBBJIHUTE NPAKTUUECKH He NIPOHHKBAT BLB BRTPEIIHOCTTA UM
(Ha He OBeYe OT HAKOJIKO m B cm-06xBaTt). Cne10BaTENHO HA MMKPOB'BITHOBO HarpsBaHe

W CYLIeHE [IOANIeKAT OCHOBHO BEILIECTBATA C [IOBEYE BJara, KakBUTO ca | XpaHHTENHUTE
TIPOAYKTH,

Kou ca ocobenocmume na MUKPOBBAHOBOMO Hazpaesane? OCBEH PaBHOMEPHO -
OTAc/IfHe Ha TOIUIMHATa B 06eMa HA TeJlaTa, TO3M BHJ HarpsBaHe ce XapakTepusupa
OWIE ¢ NpaKkTHYecKa 6e3aMHepPLMOHHOCT M ¢ HU3KITIOUMTENIHO BHCOK KOS(UIMEHT Ha
nosesHo AeficTeue. Upes Hero Morart aa ce OCHLUECTBAT M CTIEUMAIHI BUAOBE HATPSABaHe:
H30HPATENHO (OT CMeC Ha PasiIHYHU KOMITOHEHTH e HarpsBa camo Ta3u ¢ [10- rojieMu
3arybu), cBpBXYHCTO (cybnumanuonHo cymeHe BLB BAKYyM) M caMOperynMpalio ce
(cTenmeHTa Ha 3arpsBaHe HaMangBa o HaMajsBaHe Ha BJIaXHOCTTa, KOETO e
H3KJIFOUUTENTHO BAXHO MPY CYIIEHeTO Ha NPOAYKTH). ,

I'naBHOTO B enHA MUKPOBBIHOBA Meuka ca MOLIHHAT H3TOYHUK (MarHETPOH C BHCOK
KOe(pHLIHEHT Ha [10JIe3H0 AeicTBUE) U KamepaTa (0GHKHOBEHO MHOTOMOIOB MHKPOBBITHOB
PE30HATOD, 32 1a C€ OCHIYPH PABHOMEPHO pasNpeieieHue Ha. EMIEKTPUYHOTO I10J1e B HETO).
3a MHKDOBBIIHOBO HATpsiBaHe e OTpEE/ICH OCHOBHO YECTOTHHAT HHTEPBaT OKOJIO 2,45
GHz. BucokaTta eekTuBHOCT 1 6Bp3HHa, KaKTO H OCTAHAUTE HEeHHH Ka4YecTBa Ha TO3M
BUI HarpsBaHe, I'o NpaBAT NPEANOYHTAHO B VHAYCTPHATA: NPHTOTBAHE Ha
BMCOKOKau€CTBEHH MECHH, PUGHH, MJTETHH, 3CJICHYYKOBH 1 Ap. noyyhabpukaTH, JUETUUHI
XpaHH 3a GOTHUYHHM 3aBefeHMs; CTEPUIIN3ALMA, NTACTHOPU3ALUS W TEMNEpPUPaHe Ha
PA3THIHA IPONYKTH; BUCOKOKAYECTBEHO CYILIEHE Ha XapTHs, NeYaTapCKH MacTWIIa, CeMeHa,

THOTIOH, TeKCTHUII ¥ KOXa, TbPBO ¥ (hYpPHUPH, ITaCTMACH 1 Kepamuxka, tororpadexu pumu
¥ MarHHTHU HOCHUTEIIH, €J1eKTPOHHM NNIATKH ¥ MHOTO Ip. [2] "

4. MUKPOBBLJHHUTE 1 YOBEKA
BypHoTo sammiBane Ha epupa ¢ MHUKPOBBLIIHH &

HOBEKa, MO06HO Ha MOCEACTBHATA OT MHOIO APYrH HeroBY NerHocTH. Bebmpocr, He
€ NPECHIIEHO TBBPIAEHHETO, Ye 32 BIMSHHUETO Ha MHUKDPOBBIIHHTE BBEPXY KHUBUTE
OPTaHH3MH XOpaTa 3HasT MHOTO MO-MaJIKO, OTKOJKOTO 33 BIMSHHETO Ha BBJIHUTE OT
OCTAHAJIUTE YACTH Ha CLIEKTHPA (HANPHMep PEHTIeHOBH, FaMa-, YITPABUOJIETORH JIbYH).

B CHIIOTO BpeMe H3CJICIBaHUA 10 TE3U ﬂpOGJ’ICMH CE IIPOBEXK

JaT noue ot 30-Te roauHu
Ha To31 BeK. BeposiTHuTe NpuumHm 3a Topa HECHOTBETCTBUE CE KPHAT B CEPHO3HY BOSHHH

W 6uaHec uaTepecu. B TIONKpena Ha TBBPACHHUETO, 4e MUKPOBBJIHHTE MOXe Gi Ce CUMTAT
34 BHJ MICHXOTPOHHO Opbxue & akThT, Ye no BpeMe Ha “CTyleHaTa BoliHa” B nepyopa

m

JBa JIM 1lle MUHe 6e3HakasaHo 3a
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1953 - 1976 rr. aMepHKaHCKOTO NocosicTBo B Mocksa e 6uto cx
¢ MOJyJIMPAHU PafHOUeCTOTHA CHIHAJIM C MHOTO HHCKO HUBO x»iam )
Ges BUIMMH TOCIIEACTBIA 32 3[paBeTo Ha nepcoHana) [2]. Mine
M3IMTBAT Bb3JeHCTBHE Ha MHKPOBBLIHOBH CUTHANH OT 7
MHOTO MaJika MOIL[HOCT Ce MOAXPaHBa 1 OT (paKTa, ye ecTe
& MHOro cjiab B mocoyeHHd 00XBAT K €82 JIU & UrpaJi Cbiy
MM; IOPY HaNPOTHB, CAMUTE OPTaHH3MU YOUTIEHO H3NbUB
Kaxpo ce 3Hae Ge3ycJIOBHO 32 8AUAHUEMO HA MUK]

¥Ma [IBa aCNeKTa: TOIIMHHO U CH§HM¢HHHO (ueTon
HOHM3UPAIIIO JILUSHHE: SHEPIHATA Ha KBAHTA Ha MHK]
0,1 mm e ensa0,0125 eV, xoeTo ¢ 10-MaNko OT EHEPry
BpB3KU B kuBuTe opraHusmu (0,06 eV), u mopu o7
NBUXKEHME Ha ATOMHUTE W MOJEKYJIHTE rmv
CreoBaTe/IHO elHH OT BE3MOXKHHTE MeXal

yoBeKa € YHUCTO monauren. Toil e ro3HaT
TepaneBTHIHM IPUIOKEHHUS, OT KOUTO Hak-]

paKoBU 06pa3OBAHMA B YOBEIUKHTE THKaHK

YCTAHOBEHO, 4e AaBa Hall-cJiabU CTPaHUYHI

naureHTa. TyMOpHTe ca M3KIIOUYUTEIHO 4|

npu ToxajiHa Temmnepatypa 42-43 °C u 11

TOAATIHBE M MoraT ja ce abcopbupat oT 0

GHz) u36upaTenHo U eekTHBHO Morat Ji

TONSAMOTO MM BOJHO CBIbPKAHHE OT TO

(HampuMep KJIETKUTE Ha paka Ha KOKaTa M

Ha KJIETKHTE Ha HOpMAJHWS eNnuAepMHUC
KOMOUHHpPaHe Ha BB3AECHCTBUETO © MMKD
xemuoTepanus (c nexapcTsa) (Hampam

3abossgBanus cpeuty 8 % camo upes MHKpPO:!

e MaJIKaTa AbACOYMHA Ha NPOHMKBaHE Ha

HSKOJIKO €M J0 HAKOJIKO mm B 3aBHCHMO!
MApasUTHUTE OTPAXEHUs OT TAX). 3a1

MUKPOBBIHOBU aHTEHHM (33 TyMOpH 6130,

KOMTO ce BKapBaT B OpPrraHH3Ma Npe3 0TBO

Makap 4 ocmopeaH, oT 60-Te rOMHY

HeMmONAUHEH MEXAHU3bM Ha Bb3JeHCTBHE

CraBa BbIIPOC 32 BB3MPOU3BOJAUMH U3MEE

KAaKTO Ha eJHOKJIETBYHH OpPraHH3MH, Tak

Ph3aeiicTBHE HA M3K/IIOUMTEIHO HUCKH JIC

He ce PEerMCTPUpa HApacTBaHE Ha TEMIe]

Te3u eeKTH ¢ UBKIIOUHTEHO. OCTPOPes:

caMo 32 ONpeJeJIeH’ qecTOTHG(,n,o Ol,/llrl

a pasNUYHUTE 008KTH U Nup.
:I?f:::fg:g:z:xoﬁ MUKPOOPTaHU3MH HAPACTBA CHIIHU UK UV B htans ¥ imssesp == =

Chemsm na usukama - 2/98



npusokenus

BeLUEeCTBO ce XapaKTepH3upa ¢ AHCJIEKTPHYHA IIPOHHLIAEMOCT, KOATO € KOMIIJIeKCHa

BCJIMUMHA &= ¢’ — {g" ; pealiHaTa i HacT &' ¢ CBBbP3aHa C [I0Ka3aTelis Ha IIpevuyrBaHe U
C A'BJIKIHATA Ha BBJIHATA B CPEaTa, 1OKATO HMAarHHEPHATA &” - ChC 3aTHXBAHETO Ha
BBJIHUTE B Hed. 3a KOJIMUECTBEHO XapaKTepU3HpaHe Ha TOBAa 3aTHUXBAHE ce BBBEKIA
BEMMMHATA TAHPEHC Ha BI'bJIa HA [HEJIEKTPUUHHTE 3ary6u [gd. = &€, xosaro 3a
TOBEUETO TEXHMMECkH MaTepHany e Maika - 10° £ 102 u MUKpOBBIHHUTE c1abo ce
normewatT B TAX. O6paTHO, NPU HIKOM BOAOCHIBPIKAILK BellleCTBa, CaXAW U Jp.,
TIOTIBILAHETO € MHOr0 CHIIHO (HATIpMMED B MHKDOBBJIHOBHS 06XBAT 3a BoJjlaTa
g8, %= 0,5 = 1). Meranure ce XapaKkTepU3UpAT ¢ YHCTO UMAarMHepHA JIMeeKTPUYHA
TIPOHHLIAEMOCT Y MUKDPOBBJIHUTE MIPAKTHIECKH HE MPOHUKBAT BhE BLTPEIIHOCTTA UM
(Ha He IToBeYe OT HAKOJIKO M B cm-o6xBat). CileoBaTERHO Ha MHKPOBBJIHOBO HarpaBaHe

W CYILIEHE IOJ/1eXKAT OCHOBHO BEILIECTBATA ¢ [IOBEYE BJlara, KaKBUTO ¢a 1 XpaHHTEeIHUTE
TIPOJYKTH,

Kou ca ocobenocrmume na MUKpossaHoeomo Hazpasane? OcBEH PaBHOMEDHO -

OTAGIIAHE Ha TOIUIMHATA B 06eMa Ha TesaTa, TO3H BMJ HarpsiBaHe ce XapakTepHsupa
OLIe ¢ NpakTHYecKa 6e3UHEPLMOHHOCT M ¢ M3KITIOUMTENHO BUCOK KOE(ULMEHT Ha
Tofe3to fefcTare. Upes Hero Morat ja ce 0CbLIECTEAT 1 CIELMaIHH BHJIOBE HATPABAHE:
U3OUPATENHO (OT CMeC Ha PasIMYHH KOMIOHEHTH Ce HarpsBea caMo TasH ¢ Mo- rojieMu
3arybu), cBPBXYACTO (CYBIIHMALMOHHO CYLICHE BBB BaKYyM) M CaMOPETryJIHPaILo ce
(cTemeHTa Ha 3arpABaHe HaMaJfgBa ¢ HAMAJsBA
HM3KIIFOYHTEIIHO BAXHO MIPU CYUICHETO HA NPOAYKTH).

InasuoTo B egna MUKpOBBIHOBA Neuka ca MOILHMAT U3TOYHUK (MAaTHETPOH C BHUCOK

Koe(QULMEeHT Ha roNesHo AeHCTBHE) U KaMepaTa (0BMKHOBEHO MHOTOMO
PE30HATOP, 3a Jla c€ OCUTYPH PABHOMEPHO PaslIpefeieHue Ha ellekT
32 MUKDOBBJIHOBO HArpsiBaHe e OMpeAe/ieH OCHOBHO YECTOTHHAT MHTEPBAN OKoJIO 2,45
GHz. BucoxkaTa ehekTBHOCT U 6bp3KHa, KaKTO M OCTAHANIMTE LEHHH KauecTBa Ha TO3H
BHJ HArpsBaHe, TO NPaBAT NPENNOYHTAHO B MHAYCTPUATA: TIPUrOTBSAHE Ha
BUCOKOKa4CCTBEHH MECHH, PUGHH, MIIEYHH, 3€TIEHYYKOBH 1 Ap. nonyabpuxaTi, THETHIHU

XpaHH 32 GOTHUYHM 3aBefeHML; CTCPUIIM3ALUA, TIACTHOPU3ALUA U TEMNEpPUpPaHe Ha

Pas/MAIHU IPONYKTH; BHCOKOKAUECTBEHO CyLLEHE Ha XapTus, Te4aTapcku MacTHiIa, CeMeHa,

THOTIOH, TeKCTUI M KOXa, ILPBO M hYPHUDH, IIaCTMACH 1 kepamuka, hororpadeku Qummu
W MarHHTHY HOCHUTEJH, €JIeKTPOHHM MNIATKH H MHOTO ap. [2]. "

He Ha BJIaXXHOCTTa, KOETO e

JOB MHKDPOBBITHOB
PUYHOTO 110/1€ B HEro).

4. MUKPOBBJIHUTE 1 YOBEKA

Bypuoto sanbiBane Ha egupa c MHKPOBBJIHH €/IBa JIM 1€ MHHe Ge3HAKa3aHO 33
YOBeKa, M006HO Ha MOCAEACTBHATA OT MHOO APYr¥ Heroeu NedHocTH. Bebmpocr, He
€ NPECHIIEHO TBBDIACHHUETO, Ye 32 BIAMIHMETO Ha MHKDOBBIHHTE BbPXY KUBHUTE
OPTaHU3MU XOpaTa 3HAAT MHOTO MO-MAaJIKO, OTKOJIKOTO 3a BJIHAHUETO Ha BBIIHUTE OT
OCTaHANIMTE 4ACTH Ha CIIEKTBPa (HANPHMep PEHTI€HOBH, FaMa-, yITPABUOJIETOBU JIb k).
B cpmioro Bpeme uscienpanus IO Te3M npobieMM ce npoBexxIaT none oT 30-Te TOOHHH
Ha To3H BeK. BeposThUTE NIPpUYKHM 32 TOBa HeehOTBETCTRHE Co KPHAT B CEPUO3HU BOSHHH
¥ GusHec uuTepecu. B noakpena na TBBPIAEHHETO, 4e MUKPOBBJIHHTE MO3Ke 61 ce CuiTaT
34 BUJ MCHXOTPOHHO OPbXKHE & (aKThT, Ue 1o Bpeme Ha “CTyAeHaTa BoHa” B mepuoga

m
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1953 - 1976 rr. aMepHKaHCKOTO NOcoscTBO B Mocksa e 6uio CHCTEMATHYHO E)iﬂ%:::::
¢ MOJYJIMPaHH PafiMoYecTOTHHA CHIHAJIH C MHOTO HHCKO HHUBO Ha 1vxc>11mocTTa‘3 2 ::}mgm’l
Ges BUAMMH ITOCJIECTBUA 3a 3paBeTo Ha nepcoHana) [2]. Vinesata, qe )UBUTE Op o
WU3MHTBAT BBH3IEHCTBHE HA MHKPOBBJIHOBHM CUTHAJU OT H3KYCTBEH MPOU3XON gesm N
MHOI'O MaJTka MOILIHOCT e [OAXPaHBa 1 OT (pakTa, 4e eCTECTBEHHAT pagrohoH Ha ol
e MHOTO ¢Jiab B mocodyeHus 06XBAT K eBa JIK & UrpaJi ChILlECTBEHA POJIA B e};oggoxiﬂ
WM; ZOpH HATIPOTHB, CAMUTE OPTaHU3MM YCHJICHO H3JIbUBAT CUIHAJIK B TO3 ! 00xn? 'i'o
KaxBo ce 3Hae 6e3yCJIOBHO 32 AUAHUENO HA MUKPOBDAHUME 8BDXY H Hé ro
¥Ma JIBa acleKTa: TOIUIMHHO ¥ CTEUHUIHO (HETOILTHHHO). Mnxpos:;l;x{zl"};nmm
HOHM3MPAILO JIbUSHHME: SHEPIUATA Ha KBaHTa Ha MMKDOBBJIHA C umanmgmc e
0,1 mm e ensa 0,0125 £V, xoeTo € 10-Majiko OT EHepruaTa i Ha HaH-CJIaHﬂ o poKiopon
BpB3KK B xuBuTe opranusmu (0,06 eV), u nopu OT cpenHaTa eHepT! 025 o0,
ABMXCHUE HA ATOMMTE M MOJISKYJIHTE MpU CTalHa TeMIepaTypa ;caﬂme -
CIlenoBaTeNHO eH OT Bb3MOXKHHUTE MEXaHH3MM Ha BB3JISUCTBUE BLPXY TLHOHBB& e
yoBeka € YMCTO monauxex. TOW e NO3HAT OTAABHA B MEAMIMHATA U Ceum; e
TepareBTHUHM IPHIIOKEHIL, OT KOHTO Hal-H3BECTHO € TOHJII/IH'HOTO B'bsi;p; e BEPKY
pakosu o0Gpa3oBaHus B qoneugcm‘e TBKaHU (1\;1/;1;1?;13;21{00;1 :;&Zizngmx;,wpom ¢
YCTaHOBEHO, 4e NaBa Hal-c/iabu CTPAHHUHM € e O
nauwenTa. TYMOpHTE ca H3KJIFOUMTENHO TyBOTBUTENIHM KBM TEP i B ACHoTO
NpY TokanHa Temnepatypa 42-43 °C u NOBUILCH KPBBEH NOTO e o 245
1aTIIMBH 4 MOTaT Aa ce abcopbupat oT opraHu3Ma. MUKPOBBIHUT ) 45
I(?I-J;z) H36HMpaTeNHo U epeXTUBHO MoraT Ja Ha:{‘pﬂ:::; ;g{:f;};i 'I;;Kif;? ;Bfiii ;1}({)11I
TOIAMOTO UM BOJHO ChIbpXKaHHe OT TOBa Ha ey eL ot
(HampuMep KIIETKMTe Ha paka Ha KOXaTa UMaT BOLHO C’LlI’bp)KaHKT e pes
Ha KJICTKHTEe Ha HOPMAJHUS eNUAePMHC). MHuoro rosam ede !
KOMOUHHpaHe Ha B”bB,HCﬁCTBHtB)Ta() c Muxposznoﬂz[/ cniz;ir;?;:zigﬁan(:xo;m::)Kp;/)?ﬁlg
xemuoTepanus (¢ nekapcTsa) (Hanpumep (R O e otnon
3abossiBanHus cpelty 8 % caMo 4pe3 MHKPOBBJIHOBA XHIIePTePMHUS). e (on
e MaJixaTa Nba60oYMHA Ha MPOHMKBaHE Ha MHKpOB’bJIHOBOT(? bYeHHe BHa arts (o7
HSIKOJIKO Cm [0 HSKOJIKO mm B 3aBUCHMOCT OT BOJHOTO c."bmapmague i aé e
Te OTpakeHHs OT TAX). 3aToBa Ce M3MOJ3BAT A0Ope CBIIACY
iﬁciﬁlﬁ;‘oan aHI;GHPI (3a TymMOpH 6GJIM30 JI0 KOKATA) WIH MI/IHHaTTl:OEAIZH Smqun‘enn,
KOMTO Ce BKapBaT B opraﬂnsMg npes omopm;ong 2S:;a ;1;;};;1:&14 H:énel?q BZ;H -
Makap 4 ocmopeaH, oT 60-Te TOJUHH € ‘ sonenman 1 Ay
HemOnAUHEH MexaHu3sm Ha Bb3JeHCTBHEe Ha MMKPO%HHHTC’GOCOOFmHH T oton
CraBa BBIPOC 32 BB3IPOH3BOJIMMU UBMECHEHHUA Ha Pa3iiiHH OMOJI o
a eJHOKJIETHYHHM OpPraHW3MHM, Taka ¥ Ha MHOTOKJIETBYHH (xJ1.. » Tf
];r::;zﬁim:e Ha M3KTTIOYUTETHO HUCKM 03U Ha MMKPOBBIIHOBA r\goln?gcg,ﬁ E:Tgoggz
He ce pericTpUpa HapacTBaHe Ha TeMIepaTypaTa ¢ IOBeHe ore , o .npoﬂBﬂBaT -
Te3n eeKTH € UBKITIOUUTEHO. ocz"po%cslor{a%chila;) u:; zigallc; H?l:pa.n.ﬂ D pore
3a omnpegelienu dectotd (go 0,1 <+ U,
;:;pfamnyanguia pasyiduHKuTe 0GEKTH U MapamMeTpu. Haﬂpn?ﬁ?:f?:&?&ﬁﬂﬁ
AKTHBHOCT Ha HAKOW MHKPOOPTaHH3MH HApacTBa CUJTHO TPH OOJ
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HO caMo 3a onpejesieHH IbJIXKHHH Ha BbJIHATa, PH TOBAa KaTO CE 3aM0YHe OT HAKAKBA
TIparoBa MOLIHOCT Harope e()ekThT HE 3aBMCH OT MOWIHOCTTA Ha BBIHHTE YaK [0
AOCTUTaHe Ha TOMNNUHKHM Ao3u. ToBa 03HAUABA, Ue CTENEHTa Ha CHOTBETHUS GHOJIOrHYeH
edeKkT He e B NpsKa BpB3Ka ¢ rOSeMMHATA Ha SHEepruaTa Ha JbucHHeTO. [locodeHusT
MEXaHU3bM Ha BB3JCHCTBHE U 10 JHEC HE € M3ACHEH, HO Hall-BepOATHATA XMIIOTE3a e
ClefHaTa [3]: NPOHMKBANKKM B HaJleH OPraHU3bM, Makap W Ha MaJiKM pPascTOAHMUs,
MHKPOBBIIHUTE C OnpefesieHH (De30HAHCHU) YeCTOTH B mm-06XBaT ce TpaHchopmupar
B “HH(OPMALHOHHU CHrHANH”, KOUTO YOPaBJSBAT ¥ PEryIHUPAT Bb3CTAHOBUTEJHUTE
WJIH NIPHCIIOCOOMTEIHUTE NIPOUECH B opraHusMa. BAHH 0T 0CHOBHUTE ¢bakTH B noaxpena
Ha Ta3H XMIOTE3a e, 4e KJIETKUTE CaMM W3paBoTBaT MoAOGHM CHTHANHM, KOHTO Ce
H3IION3BAT OT OPraHM3Ma 32 Pa3IMUHM LeJiH, a BBHIUHOTO JIbYeHHe CaMO ' HMHTHDA.

Hertonnunuoro mbaneiicteue Ha MUIIUMETPOBHTE BBJIHH, Makap M He ChbBCEM
M3ACHEHO, Beye ce Npujara TepanesTHUHO (MI1aBHO B Pycus) 3a ieyeHne Ha PasnYHK
326015IBAHUA: S3BH, TPABMHU, OPTOTIE IMUHH, KOCTHO-MO3bYHH, CbPAEHHO-ChI0BU U IOPU
OHKOJIOTHUHM 3a60JIABaKMs, a CLLIO M B UMyHONOrHaTa. IlocieIHOTO ce 6a3upa Ha
YCTaHOBEHUA (aKT, Ye 061bYBAHETO C MMKPOBLJIHH Taka MOXe Aa aKTHBU3MPa UMyHHATa
CHCTEMa Ha Ja/JleH OPraHH3®LM, Ye Ja 'O HAMPaBH MO-MAJIKO BB3IIPHEMYHB KBbM
nocyielBallo HeGNaroNpHITHO Bb3AeHcTBHe: CTPAHHYHH ePEKTH Ha JIEKapCTBEHH
TIpenapaTH, HOHU3UpaILa pajuaumsa u ap. 3a MUWJIHMETPOBATA TEPaNHs OOMKHOBEHO ce
M3NON3BAT MaJIOMOLLUHH PEHEPATOPH ¢ I"bH-AHOLH I JIaBUHHO-ApeihoBH JUomM ¢
1CCTOTHA MOAYNALMSA ITIaBHO B iBa MHTepBasa (okos1o 42,2 u 53,5 GHz), xbaeTo ce
HAMHUPAT HHAWBMIYAJIHHTE YECTOTH Ha Bb3AEHCTBHE 33 NTOBEYETO xopa. IlpakTHyecku
o6IbYBAHETO CTaBa Ypes PyMOPHA AHTEHA KbM GOJIHOTO MSCTO WK KBM HAKOHA OT
H3BECTHHTE aKYNYHKTYPHH TOUKH B TANOTO Ha YoBeka.

Haxkpas, puckbT ot o6nbusane ¢ MUKPOBBJIHY Ha paboTewuTe ¢ palapH, aHTEHH,
MHKPOBBIHOBH MEYKH, CYLIMIIHM M ., CBbP3aH OCHOBHO C ONaCHOCTTA OT H3rapsaHe Ha
TBKaHH U TJIaBHO HA OYMTE, € JOBEJT O Ch3AABAHE HA MAKCUMAAHO donycmumu 003u 3a
mMougnocmma na 0bavusane ¢ Mukpossaxl, NOAOGHO Ha OCTAHANHTE THIOBE J'bueHusd. B
3anajHus CBAT, KbJETO 6€3yCNOBHO ce MpM3HABA CaMO TOMIMHHOTO JNeHcTBHe Ha
MHUKDOBBITHUTE, € ONPEJENIeHA XHTHEHHA HOPMa 32 HenpodecHoHaMeTH oT 10 mW/cm?
(CALD) unn | mW/em? (3ananua EBpona), 10kaTo B U3TOUHMTE CTpanu 1 Pycus, xpaero
€€ OTHMTA M HETOIUTMHHOTO Bh3J\eHCTBHUE, TS € MHOTO MOo-cTpora - xo 10 W/em? 3a
ChXKajleHue, obaue, Te3W HOPMH NOLIENKAT Ha nubepanyuanpate, 3all0TO NPOTHBOPEYAT
Ha IIMpOKaTa €KCMaH3Us Ha MUKDOBBIHUTE B JeHHOCTTA Ha YOBEUECTBOTO IHec.

JUTEPATYPA:
[1] E. H. He¢édos, “Paduoanexmponura nawux oneli”, “Huayka”, 1986,

(2] J. Thuery, “Microwaves: Industrial, Scientific and Medical Applications”, Artech House
Publ,, 1992 '

(3] H. 1. [Jeenmios, M. K. I'onanm, O. B. FBereyruii, “Munnumer

NPoskie BOAHBL U UX POAL
8 npoyeccax xcusnedeamensrocmu”, “Paduo u cesasn”, 199], B ’
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MUT U PEAJIHOCT OKOJIO
CBh3JJABAHETO HA CHBETCKATA
ATOMHA BOMEA

Hact]) .
KO 32 M3FOTBSIHETO Ha CBBETCKATA axd¥tm 6omba ce 3Hae roBede - OCHOBHO
Anoxpaﬁ paskazaHoTo oT A. CaxapoB M HAKOH JPYTH Y4eHH, TO ucmpnma621:
CH3AABAHETO Ha ITbpBaTa aTOMHa GomBa ocTapa Bee ollle 3abyiieHa, ako He B ,m:JIHaT;
TaiiHa, TO IOHE B TPYJHO MPOXOAMMA Mbria. HaucTHHA, OCHOBHO B MenvxoaiPI aT;{
JIMTEpATYpA U3MUTYBaXa HAKOM TalfHCTBEHO 3araTHATH ETTH30/H UIH 6pa.aypﬂo HBT:bngMe
JIMYHOCTH, cm,pséum C Ta3u AeHHOCT - Ipe/Id BCUUKO Urop KypuaTos; %‘r leyrae e
yyBaJi 3a nipotieca opeity Eten u ¥Osmuyc Posentepr 8 CALLL, Hsxou m;zg _che ::ﬂum‘
Jy6Ha BpyHo [ToHTeKOpBO, TAHHCTBEHO OB C€ B Pycus B HauanoTo Ha’ Doeoeond [;
a Ha Jpyr#, kouTo npes 70-Te roaunu Hsxa XOAMIIH B KOMaHIUpOBKa 3) e
T'JIP, noHsikora MM ce JOBepsBallie, 4e AUPEKTOPBT HA MHCTUTYTA, TIPOR. 1 BH)(; ! ;;
e OCHIEHUAT U MOMHUMBaH (Clel u3jlexaBaHe Ha 4acT OT NpHCHAATA) Ip
aHrauiickaTa MHCHA Ha MaHXaThHCKHA IPOSKT PYCKH mnpiOHuH o N
TeiicTBuTenHO, Kak ChBeTckusT Chio3 10 BpeMe Ha BOMHATA - HAH-TEXKMS 32 HE

Heiuan AxababaH

3al{0TO MPOU3BOJCTBOTO HA €JHO TaKOBa “gsop'bmeﬂne”, KaKBOTO € aTOMHa'I:,aGI?TI:/IG:O,
He € BBIIPOC CaMO HAa HayueH MOTEHLMAlN, a € CBBP3aHO - JaKXe, 6ux xasasi, ) C-,,B'SeM
MSICTO € BBIIPOC Ha TEXHMKA - © MPOU3BOJACTBEHH MOIIHOCTH H OpPraHU3aLKs O
€. l
AP)%“HB;;HHV;:;‘:E?;K‘ MOKpai “pa3kpUTHATA” Ha HAKOH fUBLLIM BUCILH p?ﬁ:iﬁﬁiﬁ:
Ha pyCKusl LIMHOHAXN, KAKTO M HA NPOBEJCHUTE HA 3amnaj JHCKYCHH, :z:: :em“p; iy
W3MTYBaxa HAKOM (HakTH, ChOUTHS M HMEHA, KOUTO xmpnusrr W3BECTH i LPY
CLOUTHATA OT TO3H MIEPHO] ¥ XOPaTa, CBbP3aHH C Ta3W AEHHOCT. Ho u Tyk Xpo p
€ [I0CTaBeH Ha M3IMMTaHWeTO MEXAY ABa Mojkoca. ) “\M“THBHOTO
- Jlake Ja OCTABUM HACTpaHa EKCTPEMHHTE NO3MUMH focera - Mp ROt
MUTOJIOTM3NPAHE Ha “Bcenobeta, BBOPBKEHA C Hgnpe}muq‘a‘wme WAEH Ha goﬂa v
CLBETCKA HAyKa,” KOSTO Ha OCHOBATA Ha JICHMHCKHUSA TE3UC “3a HEHIHCPNACM

I a AdpoluTa OT ngHaTa Ha -
eJleKTpOHa” ycnsiBa Ja pojJH aTOMHaTa 6omba, momobHo Ha Adp

yrat | ] I I I YCKI/HC
y
Y . TErCHUs Ha pYCKH (5} quHﬂ roroea P
C nepmﬂﬂOHH, MOAHECIN Ha T ra aMepHKaHCKa 601\/168
) ] OMHUTE pa3pa6o KU B Ap3aMa3aac-
[1] Taxka ¥y UHAK, aKO B My3es Ha aT T T A ac-16 vap MakeTa
Ha ﬂ'pra.[a CchBETCKa aTOMHa 60M63 (q)HI . l) ca Hape}lCHH nO“plpe[l’“C l'}’a‘KypanOB,
XapPHOH 3ennosud, AnHXaHOB, o JILOPOB ¥ HA MHOT'O APYTH aTOMYHLU", TO B My3€ﬁ.
s
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®ur. 1. 10. 5. Xapumon npeg makema Ha nupBama amomHa bomba.

Ha HKBJI B fIceHoBo (B 6ausocT 10 Mocksa), nox Hagmuca “3a 3aCJIyTH B ATOMHUS
IIMHOHAXK" BUCAT MOPTPETHTE HA FeHepasiuTe KBacuukos, CeMbOHOB ‘Huxos

Bapkoscky, eknncos 1 MHoro Apyru. KoraTo ce notansme B Tazu enones 1-;8 Tpﬂ6BE;
Aa 3abpaBsme, Ye JOCKOPO BCHUKM pasKasu Ha YUACTHHUUM B PyCKUTE SPEHH I;aspa60'rm
6sXa NOMTOKEHHU Ha CUITHA LeH3ypa, a He TpsibBa na npeHeGpersame H cyGekTHBHOCTTA
Ha BesIKaKBY TakuBa crioMenu. M Bbopexw, ue B HavasoTo Ha 1995 r, pycKxuar npeapmenf
Bopuc EnuuH nogmuca ykas sa Pa3CeKPETABAHE HA JOKYMEHTHTE IO MCTODHATA Ha
Cb3NABAHETO Ha IMbpBAaTa CHBETCKA aTOMHa Gomba, He € SICHO KOTa ToBa Ie CTaHe

HHUTO kaKBa 4acT OT Tal{Hus apxuB 1e 6'be OTBOpeHa. 3aToBa IHeC, Bee ole HCTopmrrz;
Ha CB30aBaHETO Ha pyckaTa aToMHa 6omba Tps6Ba 1a ce U3rpaxcia KaTo ,masen npu

3

ToBa Ge3 Aa Ce 3Hae Jaju paslojiaraMe C BCHUKHU CbCTaBAIUN A 4acTH WIH Ja
rapanTHpame 3a abcosroTHaTa UM LOCTOBEPHOCT ...

®

BaHETO Ha aToMHaTa 6omba B CbBeTCKHs
M 33 OTJIMBAHETO Ha (hyHIAMEHTa, BhPXY
ApeHaTa Qu3NKa B Tasu cTpaHa. U ako

Ao e paskasBaMe 32 HCTOPHSATA Ha Cb3lia
Cb1o3, To npeau ToBa TpsBBa a CH CIOMHHU
KOHTO 6 CTBNMMNA TA: M3TPAKLAHETO HA

Chemsm na dusukama - 2/98

OCHOBHHTE 3aC/IyTY 32 [IOCTPOSIBAHETO Ha BOJOPoAHaTa HoMba ca CBbP3aHH C PHHOCHTE
Ha MOCKoBckaTa (usnuecka mkona (Tam, Caxapos, THH3GYpr 1 Ap.), To aToMHaTa 6omba
¢ Jes0 Ha QU3MLMTE OT JIEHHHIpajcKaTa mxosna., PU3MKo-TEXHHUECKUAT HHCTHTYT B
Ietporpan e ocHoBaH oT A6pam Peogoposuu Hodde npes 1918 r. Cam Toii,
crielMan3upan npeau [Tupearta cBeToBHA BoiHa B ['epMaHMs ¥ 3aILIUTUN AMCEPTALUA
nipu Proutren mpes 1904 r., cies 3aBpBILAHeTO CH B POJMHATA CH CTaBa npotecop B
NOMUTEXHHYECKUsS WHCTUTYT. [lofAbpkal BPb3KK ¢ eBponeHckuTe (QU3MUH, ©
nparMaTH4eH MOJXOJ M coluaseH koHQOPMM3BM TOH YCriABa B HAUANOTO HA 30-te
FOJVHH Jia NIPeBbPHE MHCTUTYTA He CaMO BbB BOJEIL B CTPAHATA, HO M Jia FO HAIIPaBy
nosHaT B EBpona. ITo ToBa Bpeme B TPHUTe OTAENEHHs - QU3IUKO-TEXHUTECKO, MO
xuMitdecka QU3MKa U efekTpoTexHuuecko - paborar 1. A. Poxancky, B. K. dpenepukc,
s1. 1. Dopdman, M. K. Kuxoun, H. H. Cembonos, A. A. Uepnuios, 1. B. O6permos, A.
K. Banrep, FO. B. XaputoHn, A. Y. ®penxen, JL. 1. Naugay, U. E. Tam, M. W. BpoHueits
M ApPYTH BCe IIMPOKOM3BECTHHM (MO-KbCHO) (usuu. BevHocT oT JleHHHrpal BOIAT
HAYAJOTO CH KAKTO MOCKOBCKATA, TAKA H YKpaHHCKaTa (XapKoBCka) IIKoja (H3HLHM.
3a HAKOM OT TE3M YUEHH, CBbp3aHM N0-aKTHBHO C BOSHHO-speHaTa TEMATHKA, [Ie
TpsabBa 4a paskaxeM Majiko no-nojpo6Ho. M B TakbB ciiydail Ha IBPBO MSCTO - 33
Hrop Racunuesnu KypuaTos. Toii e pogeH Ha 8 anyapu 1903 r. 1. Cuma, YennbuHcka
o6nacT. Bama My e JecHudeif, a Maifka My € ¢ AUIUIOMa 32 “ZOMalIHa yUUTeNKa™; UMa
Tlo-roifiMa cecTpa U no-mainbk 6pat. [Ipes 1911 r. cemeiicTBOTO My CE TIPEMECTBA B
Cumdeponoi, na Kpum, kpaeto Urop sapbpiusa rumHasud npes 1920 r. obe aaTed
MenaJjl i NOCTHIBA B MaTeMaTHUYECKOTO OTAeseHHEe Ha (PU3MKO-MATEMAaTHYCCKHUS
¢daxynter Ha KpyMcKusl YHHBEPCHUTET, KbJETO, KaTO rOCTYBall JIEKTOP OT TeTepbypr,
nexumu no ¢usuka gere Abpam Mocugosuy 1710(1)4)6. 3aBbpIUBA YETHPHUIOIHIIHUS
VHUBEPCHTETCKH KypPC 32 TPU FOLMHHM ¥ Npes eceATa Ha 1923 r mocThIBa B 3-TH Kype Ha
xopabocTpouTtenHus dakynret Ha IlonuTeXHUIECKUS HHCTUTYT B TleTepOypr, 3a la
TIPOABJIKH obpazoBaHueTo cH. [Ipes naTOTO paboTH KaTO CHTPYAHHK HA MAarHWTHO-
MeTeopoJoryuHaTa JabopaTopus B [lapiioBek, OT KOraTto & 4 bpBaTa My HaydHa
ny6ankanus “Tlo BbOpoca 3a paMoakTHBHOCTTa Ha cHera”. Ho ollle nipes ciefpamaTa
rojuHa ro uaroHsaT oT [ToJIMTeXHHUECKUS MHCTUTYT, 3aLI0TO BEUE HE € [103BOJIEHO
YOBeK Ja MMa [Be BUCILH 06pa3oBanua u Taka KypaaTos ... He cTasa kopabocTpouTel.
Ho Herosust npogecop 1o duauxa o Kpumckus yHupepeureT C. Ycaruit T'o OKaHBa
3a acucTeHT B [ToJMTEXHHUECKMS HHCTUTYT B Baky, OTKbAETO cile] elHA FOJMHA - [Ipe3
1925 r. - saaMuHaBa 3a JIGHUHrpa KaTo HayueH ChTPYAHUK BbB PU3UKO-TEXHHUECKHS
WHCTHTYT Ha Modde U ce 0TAaBa Ha W3YyUaBaHETO Ha BojewlaTa (M JIOGHMMA Ha
JHPEKTOpa) MO OHOBA BPEMe TeMa B TO3M HHCTHTYT - (PM3UKATA HA JUE/CKTPULIHTE.
TTbpBaTa My mybmukanus B ToBa HarpasyieHue e “ITo BBMpoca 3a NPeMUHABAHETO Ha
GaBHH [IPOTOHY NPe3 THHKH IUTACTHHKU”, 328 IHO C NPHSTEIIA CH OT CTYNCHTCKUTS FOAMHNI
Kupyn CHHENHUKOB, ... 32 YHATO cecTpa MapuHa Toli ce 0xeHBa npe3 1927 r. ITo ToBa
BpeMe My € BB3JIOXEeHO [a yeTe M Kypca no “Onsyka Ha AMeneKTpUuUTe” B
Jlenunrpagckus TToyHTeXHUYECKU MHCTHTYT, a fipe3 1930 r. e HasHaueH 3a 3aBeXAlLl

CBemwsm na pusukama - 2/98 m



oTaesn “O6uma Pusuka” Ha
®TH, ko#To BCBLIHOCT
OTKPMBa M JIeTalIHO M3yuaBa
CIIEKTPUYHUTE CBOHCTBA Ha
CErHeTOBUTE  KpHCTalH,
cnaraiikyd, Ha4aJIoTO Ha HOBO
HanpaBJleHHe B TasH obJact -
“cerneroenextpuumte”. Taka
ce Hapn4a ¥ MoHorpadusTa,
HanucaHa ot Kypuatos u
CKOpPO Clie]| TOBa IpeBejeHa
Ha (QpeHcku e3uk. [Tpes 1934
T., Korato B CneeTckua Coios
Ce BLBeXAT NIO3HATHTE U 10
THEC HaYYHH CTETeHH, Ha Hero
My e npuchiera (6es 3amura)
CTeneHTa “nokTop Ha QusnKo-
MaTeMaTHYHHATE HaYKH”.

B nauanoTo Ha 30-Te
POAWHHA HAaYYHMUTE BDPB3KM
Mexay Espona u CoBeTckus
Cp1o3 ca OXXUBEHH M AKTMBHM.
KaxTo ¢ o6MeH Ha ugeu u
WHpopMauug, Taka U Ha
yueHH. Omie npes 1932 r, B
JI®TH zanousa na neitcrsa
eKeCeAMHYHHAT CEMMHAP I10
$busvka Ha aTOMHOTO AxpoO.
Ha nero . Wsanenko gok-
JiaJIBa 32 MPOTOH-HEYTPOHHHSA
MoJien Ha aapoTo. JloknanbT
Ha KypuaToB e o3arnasen “3a

28

®ur. 2. 1. B. KypuamoB npes 1943 2., kozamo e HasHaveH 3a
PprkoBogumes Ha ,amomHus npoexm” (cmp. 177 om Boen. )

KOHTO TOM paskaspa 3a pe3yNTaTHTe oT 60mOapaMpaHeTo Ha JeKH sgpa c MPOTOHH
WHCTHTYTBT pasnosiara ¢ efus rpaM panuii, METoAMKaTa Ha eKCTIIEpUMEHTHpaHe e-
Yuncbrosa kaMepa'u ajirep-Mioneposu Oposun, HIMA HUKAKBH ChO 'bxceuﬁﬁ
yckopsBaHe Ha 60MOapAMpaluTe YacTHLM; HE € TIETeHAa, Ue 3a Ja ce cHa6§n C ypaH ZZ
AAPEHHUTE CH eKCIIEPUMEHTH, KypuaTtos uskynysa ot Mamanumve Ha JIem);I:l; a
doTopeakTnBHTE, ChABLPKALIK YPAHOB OKHC, OT KOHTO caMH M3BIMYAT Heobxo usmi
MM MaTepHaJl. 32 CMETKA Ha TOBA CbILECTBYBAT MHOIO KoucepBaTﬁaHn HacT oefma
NpeonoNABaHe: TakWBa U3CAeNBAHUA ca “najey oT KUBOTa”, “He ca nopneaﬂn 22
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MPOM3BOACTBOTO”, BUNHUAT KapajiepucT KiuMenT Bopouuic

Te3| aTOMHU He ce BHXIAT, TO MOXe O TAX ChbBCEM I'M HAMA, £

... “: [0 CBIIOTO BpeMe Ce MPOEKTUpa BBPXY CTPOALIMA C”

cTonuuaTa ga 6bJe M3AUIHATA CTOMETPOBA CKYINTYpPa Ha

ypaH, KoifTo, B pesyJiTaT Ha CaMONONNbPKAILA C€ PEAKLIY

1933 r. B Jlenunrpaa ce nposexna I Beecnrosta KoHpept

s24po”, Ha kosaTo npuckeTBaT C. Basunos, /I, CxobeJLHH,

u @. Xonuo, A. Tlepen, Pazeru, I1. lupak, B. Balickorg. .

ropuuu B Mtanus depmu noamansa “paHoakTHBHATA Tf

cBolicTBa Ha GaBHUTe HeyTpouw, B Jlenunrpas Kypual

OTKpuBaT sapeHuTe usomepu, Kypuatos, AnuxaHe=

(usnipesapeHd oT PepMH) PE3OHAHCHOTO MOMJIHHIS

ceveHUETO 3a 3aXBailjaHe HAa HEeYTPOHM OT MpoT

nipu yaacTueto Ha [aitepsic, Maymu, OKe M AP. Cu tupwwm i am v s masmsus cocang < = oo
ro (usKMKa Ha ATOMHOTO AAPO, OCHOBHUTE JOKJIANX Cd MOCBETEHH Ha H3CNegBaHMA,
IpOBEXIAHY NpU o6JIbUBade HA ypaHa, MHUIMUPAHK OT PE3YITATHTE, MONyHeHH oT
depmu, XKonuo, Gpui u MaiiTHep. AKTHBU3HPAHETO Ha M3C/EJBAHMATA B TOBA
HATIPaBJICHHE CKOPO JAOBEXAA N0 CHLLECTBEHH PE3YJITATH. Criopes; nyG/IMKyBaHUTE
paGoTi o eceHTa Ha 1939 r. acmupaHTUTE Ha Kypuatos I". H. ®nsopos u JI. PycuHos
¢a YCTAHOBMIIH, "€ NIPH JeJIEHe Ha ypaHa ce H3MyCKaT CPEeLHO 3+ BTOPHUYHY HEYTPOHA,
Je 3aXBANIAHETO Ha Te3H HeyTPOHM oT u3oToma U-238 He Boau A0 [e/IeHe, a ce 0b6pazyBa
usotonsT U-239, a HabJirogaBaHHUTE BTOPHYHH TOTIIHHHU HEYTPOHU ce Ob/KaT Ha ciabo
pasnpocTpatenus usoton U-235. ViamepeHa e U eHeprusTa, OTAE/ITHA K TOBa JENEHE
- okoyio 200 MeV, BpeMeTO Ha 3aKbCHEHHE Ha BTopuﬁHme HeyTpolH - Mexay 0,1 u 45
S, KAKTO M HAKOM XapaKTEPUCTUKH Ha TPAHCYPAHOBUA €EMEHT CbC Z = 93, xoliTo cnen
GeTa-pasnafiaHe, C BpeMe Ha mojiypasnagaqe 2 - 3 JieHa, ce NpeBpbILa B IUTyTOHUH Pu-
264, KoiiTo & YyBCTBUTE/IEH KbM TOMIMHHUTE HeyTpoHu. CKopo ciief] ToBa, NIpe3 1940 r.
I'. H. ®nsopos u K. A. [T0Thpkak OTKPUBAT CHOHTAHHOTO neneHe Ha ypata. Ilo ToBa
Bpeme B JIOTH ce rosopu 3a NPHHLMIHATA 853MOXKHOCT 32 BepixHa peakuus. Kbm
xpas Ha 1939 r. ce 3amoysa CTPOUTE/ICTBOTO Ha HOB roJisM LUKJIOTPOH ¢ MPOEKTEH
cpok 3a rmyckaHe sHyapu 1942 r. Korato Ha 22 vonu 1941 r. lepmanus Hasnusa B CCCP,
30AHHETO ¢ MOCTPOEHO M B HEro ca CKIajupaHH MHOTO OT BB3JIHTE Ha ObAemaTa
YCTAHOBKA ... MoJke SICHO Jia ce KOHCTATHpA, e ako N0 cpelaTa Ha 30-Te roAMHH
agpenata pusuka B CbBeTckus Chios “ce 3arpsBa”, LOTOHBAWKH H NOBTapaiKu
W3C/eNBAHMATA Ha BO/IEILMTE 3alla JHA HAyYHY LIEHTPOBE, TO KbM Kpas Ha ACCETUIICTUETO
Ts Bede e cTHIWIA HA Kpaka ¥ NpaBH CBOUTE ITbPBH CaMOCTOSATEIHM CTBIIKH.

Ho B JIOTH na A. Modde pb3HuKBa U ApYroTO KOHIEH3AUUOHHO AAPO, KOETO M0
K'bCHO UIPae ChH3IMEPHMO BaXHa POJIA NPH CH3AABAHETO HA CHBETCKATA ATOMHA Bomba.
Topa e oTaeaunuar ce mpes 1931 r, or dusuko-TexHUUeckuss HHCTUTYT (npH
NOAPHKKATA HA Podde) MucTUTyT No xumudecka HUsiKa ¢ AMPEKTOp H. H. CemboHOB.
Toii & ¢b3/1aTes HA CbBPEMEHHATA TEOPHs HA PA3KJIOHEHNTE BEPUKHM XUMUHHH pEakiii
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oTaes “Obwa dusnka” Ha
®TH, xoiiTo BCcBUIHOCT
OTKpHBa W JeTaHITHO U3yyapa
ENEKTPUYHNATE CBOIiCTBA Ha
CETHETOBUTE  KPHCTAH,
cjlarafky, Ha4ajI0TO HA HOBO
HallpaBjleHHe B TasK ofiacT -
“cerneroenexTpuumTte”. Taka
ce HapHua ¥ MoHorpadusTa,
HanpcaHa ot KypuaTtos u
CKOpO CJIe/l TOBa NMpeBejeHa
Ha (peHcky e3uk. [pes 1934
r., korato B CeBerckust Cbro3
e BBBEXAAT MO3HATHTE U 10
JAHEC HAYUHU CTereHH, Ha Hero
My e npuckaeHa (6e3 sawuTa)
CTeleHTa “AOKTOp Ha (PY3MKO-
MaTeMaTUYHUTE HAyKH".
B Hauanoto Ha 30-Te
TOAWHY HAYYHUTE BPBb3KH
Mexay Espona u Cueetckus
Cblo2 62 0)KHBEHH W aKTUBHM.
KakTo ¢ o6MeH Ha npeu u
UHpOpMAaLHL, TaKa U Ha
ydenu.. Ome npes 1932 r. B
JIOTH sanousa ga geficrea
eKECEAMHYHHUAT CEMUHAP 110
(py3MKa HA aTOMHOTO AAPO.
Ha nero 1. Wsanenko xok-
JlafiBa 32 IPOTOH-HEYTPOHHHA
MoJeN Ha aapoTo. JloknagbT
Ha KypuaToB e ozarnagen “3a

HﬂleI/I nscznenaaﬁm B 006JacTTa Ha CTPOeXa W Pa3LENBAHETO HA ATOMHMTE saapa’” ‘
KOMTO TOH pa3KasBa 3a pesynTaTute OT GoMbapaupaHeTo Ha Jieku sigpa © npopTo};nB
HMHOTUTYTBT pasmnonara ¢ eauH rpaM pamuii, MeTOTHKAaTa Ha eKCIIEpUMEHTHpaHe c;
YuncwHoa kamepa u Taitrep-Miosneposy OpoauH, HIMa HHUKAKBH ChODHKEHU
yckopsBaHe Ha 6oMGapaUpalldTe YaCTHIM, He & JiereHaa, ve 3a Jia ce cua6zu cy a?l ::
AApEHHTE CH excriepuMeHTH, KypuaTos uakynypa ot Marasnﬂm‘e Ha JIchp;r a
boTopeakTHBHUTE, CBABPHAILN YPAHOB OKHC, OT KOHTO caMM H3BIMUAT Heo6Xo ufmﬁ
MM MaTepHaJl. 3a CMeTKa Ha TOBA ChILIECTBYBAT MHOTO KOHcepBaTﬁBHM HacT oefma
npeolloNiiBaHe: TakUBa M3CleBaHHUs ca “naney ot KuBoTa”, “He cavnopnezmd 2:

Qur. 2. 4. B. KypuamoB npe3 1943 2., ko2amo e HasHaveH 3a
PrkoBogumen Ha ,amomnus npoexm" (cmp. 177 om Bocn. )
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NIPOM3BOJCTBOTO”, BUAHHAT KaBaJEPUCT KnumenT Bopolusios 3asgBsaBa:.“... CleJl KaTo
Te3y ATOMH He Ce BIKIAT, TO MOXKe 61 TAX ChbBCEM I'd HAMa, a YUeHUTe Hi 6anaMocsaT
.. ¥ 110 CBUIOTO BpEMeE C€ MPOEKTUPA BBPXY CTPOAILHUA Ce Jlpopenr Ha CbBeTHUTE B
cToNMUATa Aa Gbie W3AMUrHaTa CTOMeTpOBa ckynntypa Ha JleHuH, ... uspaboTeHa OT
ypaH, KOHTO, B Pe3yNITaT HA CAMONOAABPKAILA CE peaKLHs, fa ceetu! [Ipes ecenTa Ha
1933 r. B JlenuHrpaz ce npopexna I BeechbrosHa koHbeperuys no (usuka Ha aTOMHOTO
s1Ipo”, Ha kosto npucbeTeaT C. Bapuiios, 1. CkobenuuH, 5. ®penken, I'. 'aMoB, kKakTO
u ®. Xonuo, A. ITepen, Paseru, I1. Jupak, B. Balickond. A xoraro B cpeaaTa Ha 30-Te
roguuy B Wranus Gepmu noanansa “paguoakTHBHATA Tpecka”, OTKpuBalixy Uy JHUTE
cpoiicTBa Ha 6aBHUTe Heyrponw, B Jlenunrpag Kypuatos, Mucoscku U PycuHoB
OTKpUBAT sAfpeHuTe UsomepH, KypuaTos, AnuxaHOB U ApuuMoOBHY yCTaHOBABAT
(uanpeBapeny oT ®epMH) PE3OHAHCHOTO MOIMVIBLIAHE HA HEYTPOHMTE M ONMPELEHAT
ceyeHMETO 3a 3aXBallaHe HA HeyTpoHu oT mporond. Korato npes 1937 r. B Mocksa,
fipu yuacTueto Ha [Naiiepnc, [Taysn, Oxe 1 Kp. ce MpoBekaa 11 Beechroana KoH(epeHUHs
o (U3MKa HA ATOMHOTO AAPO, OCHOBHUTE JOKJIaJM Ca MOCBETEHH Ha H3C/IE]BAHMA,
TIPOBEX/AAHH TIPU OBIbYBAHE HA. ypaHa, HHULMHPAHU OT PESYNTATHTE, TOJydeHH or
Gepmu, Konuo, Opuir u MaiiTHep. AKTUBUIHPAHETO HA U3CISNBAHMATA B TOBa
HAMpaB/ieHue CKOPO JOBEXKAa A0 CHIIECTBEHH pesyntati. Criopes mybNUKyBaHUTE
paGoTu 1o ecenta Ha 1939 1. acrupanTuTe Ha KypuaTos I'. H. ®asopos u JI. PycnHoB
ca YCTAHOBMIIH, 1€ NPH JeJIeHe Ha ypaHa ce H3MycKaT CpesHO 3+ BTOPUYHM HEYTPOHA,
e 3aXBalliaHeTo Ha Te3| HeyTPOHM oT u3oTorna U-238 He BoaH Jlo AelieHe, a o8 obpazysa
uzortonsT U-239,2 Ha61r0 13 BAHHTE BTOPHYHH TOTLTHHHU HEYTPOHY €& Nb/UKAT Ha cnabo
pasnpocTpasdenus uzoton U-235. MiamepeHa e U eHeprusaTa, OTAC/IAHA IPH TOBA JlelieHe
- okousio 200 MeV, BpemMeTo Ha 3aKbCHEHHE Ha BTOPHYHUTE HeyTPoHH - Mexay 0,1 u 45
S, KAKTO ¥ HIAKOM XapaKTEPUCTUKH HA TpaHCYpaHOBHS eJIeMeHT cbe Z = 93, xoiiTo ciel
GeTa-pasnajaHe, ¢ BpEME Ha TOJypasnajaHe 2 - 3 jeHa, ce peBpbila B MIyToHuH Pu-
264, KoiTO e UHyBCTBHUTENEH K'bM TOMUIMHHUTE neyTporu. Ckopo ciiex Tosa, npes 1940 .
I". H. ®nvopos u K. A. ITeoTbpkKak 0TKPHUBAT CIIOHTAHHOTO neneHe Ha ypaHa. [To Topa
BpeMe B JIOTH ce roBopH 3a MPHHUMITHATA Bb3MOXKHOCT 32 BepHXHA peakiyis. KM

xpas Ha 1939 r. ¢e 3amouBa CTPOKUTENCTBOTO Ha HOB rOJIAM LMKJIOTPOH € MPOEKTEH -

cpok 3a myckaHe sHyapu 1942 r. Korato Ha 22 1osu 1941 r. Fepmanus Hasnuza 8 CCCP,
37aHHETO € MOCTPOEHO U B Hero ca CkjapMpaHu MHO[O OT BB3AMTE Ha GbIeIaTa
YCTAHOBKA ... MoXe SCHO lla c& KOHCTATHpA, e aKko A0 cpelaTa Ha 30-Te rOOUHHM
anpenata Qusuka 8 Cbperckua Cuioz “ce 3arpsBa”, AOTOHBAHKH H rosTapaiiku
W3C/ieBAHUATA HA BOJEIINTE 3aMa (1 HAYYHH LIeHTPOBE, TO KbM Kpasi Ha A€CeTUIETHETO
Ts BeYe e CTHONIIA Ha Kpaka Y [IPABM CBOUTE IMbPBU CAMOCTOSTENHH CTRIKK.

Ho B JI®TH ua A. Modde pp3HUKBA U APYrOTO KOHASH3ALMOHHO AP0, KOCTO M10-
K'bCHO Mrpae ¢bH3MEePHMO BaXHA POJIA MPU CBH3ABAHETO HA CHBETCKATA ATOMHA 6omba.
ToBa e OTHENMJIUAT <€ Mpes 1931 r. oT PH3UKO-TEXHUUECKUS HHCTUTYT (1pH
no;mpw;mcm*a Ha Modde) MHCTHTYT Mo xumuvecka GU3Mka ¢ JUPEKTop H. H. CeMboHOB.
Toii e chb3aTel]l Ha CHbBPEMEHHATA TEOPUS HA PA3K/IOHEHHMTE BEPHKHM XMMUHHH PEAKLIMH
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C J'IaBPIHOOGPaSGH XapakTep M Ha TEOPHATA Ha FOPEHETO U B3PHBA, 3a KOETO e yaocToen

¢ Hobenosa Harpasa 3a xumusa 3a 1956 . C Pa3sBHTHETO Ha TOBa HANpaB/IeHHE Ha HayKaTa
" BEPUXHHUTE XUMHUYHH DeakLMH - ca CBbP3aHU yCIeXHuTe, KaTO ce 3aloyHe ¢

peaM3anusTa Ha paBﬂM‘!HMTG BHAOBE B3PHBHU BellecTBa, ropuBaTa 3a PEaKkTHBHUTE:

CaMOJIETH U PaKeTHU YCTaHOBKH, IIa3MeHaTa usuKa B maseped uMmync u ap.,
PAa3BHBaHW B HOBOCH3laBaHU HAYYHO-M3CJI€10BaTEICKH MHCTHTYTH.

U kaTo ce npupbpkaMe KbM HamaTa YTOBOPKA - N1a CTIOMEHEM HaKpaTKo 3a
JeHHOCTTa Ha 3aYMHATE/IHTe HA ATOMHATA 6ombGa Ha CbeeTtckus Coio3 - cera TpabBa
Aa DasKaxeM 3a XKUBOTA U JeNoTo Ha FOnuii Bopucosuu Xapuron, xoiito YYacTRa B
TIPOGKTA OIlle OT CAMOTO MY Ch3JaBaHe U YHSTO PBKOBOJHA POJIS HAPACTBA C BPEMETO.
Ot 1946 1. 5o 1992 r. 10. XapuTOoH ce Bomu “riiaBeH KOHCTPYKTOp”
BOCHHH paspaboTkH, NpoBexaaHu B CheeTckus Chios,

Toit ¢ BpbeTHHK Ha Kypuaros, pogen ua 27 ¢espyapn 1904 r. B Ierepbypr B
CEMEHCTBOTO Ha MHTEJIMIeHTH (bama My e xypHanucr, Maiika My - akTpHca). Or
YHEHHUECKH IO JMHH NIPOSBABA 3a6eN XKUTETHM MaTEMATHYCCKH CNOcobHOCTH, MOCTBIIBA
npes 1920 r. 1 3aBbplusa npe3 1925 r. OuauKo-MexaHHYeCKUs bakynteT Ha
Honutexunveckus uncrutyr, KBAETO OLle KaTO CTYAeHT NMy6NHKYBa MbpBaTa cH
(ceBMECTHO ¢ 3. ®. Bant) Hayana paboTa, NOCBETeHa Ha M3YHABAHETO HA MEXaHM3Ma
Ha ra3oBMTe peakiuu. 3a nse roauvny (1926 - 1928 IT.) € H3MpPaTeH Ha ClielMaIH3ALUS B
Kapenauuixata Nabopatopus B KemM6pumx, xbaero paboTH MoA PHKOBOXCTBOTO Ha
Praepdopa u Yanynk. 3a H3CJIeABAHETO “3a CLUMHTHNaUMIiTe, NpeAN3BHKBaHH oT ana-
HacTHUM™ MY € MIPHCBIEHA JOKTOPCKA CTeMeH W CJIe[l 3aBPBIIAHETO CH B POJMHATA &
HazHa4YeH B HOBOCBH3Ja(EHHs I/IHCTnTyT Mo xuMHYecka (PU3MKa za 3aBeXKAall

~ JlabopaTtopusTa Mo B3pUBHM BewlecTBa. Tyk Tol ¢h3jaBa 3HAMEHUTATA B LEHS CBAT
I0KoJIa 1o (JM3MKa Ha B3pHBA H JETOHAIMMTe. B Kpas Ha 30-Te roauHy, 3aenHo ¢ Skos
Bopucosuu 3enmosuy [2] Te, paspaborpaiiku “uappH NJ1aHOBO”, T.e. paboTeilku creyq
“paboTHo Bpeme”, nyOJIMKYBAT cepHs oT CTATHH, TIOCBETEHH Ha MEXaHH3MA Ha JeJieHe
Ha YpaHa, NIpOTHYALIO [0 CXeMATa Ha BEpPHKHATA peaxiua. I
ABJICHHETO Pa3KpHBa Hall-ChIleCTBEHUTE My XapaKTEPUCTHKH U OYEPTABa IUMPOKMTE
BB3MOKHOCTH, KaKTO 32 YNPaBASEMO, TaKa M 32 MHUTHOBEHO (B3pHBHO) pazpuTHe Ha
npoueca. Te gaxe oueHspaT KPUTHYHATa Maca 3a NPOTHYaHE Ha BAapHUBHA peaxuus B U-
235 - oxono 10 kg (HancTHHa, 3HAYUTENHO 3aHMXKEHa). - :

B Jlenunrpaz e u Paguesusr MHCTHTYT, Haueso ¢ B. I'. Xnonuw, yaenux na BUIHMS
pycku munepasior B. . Bephazncku, Torasa NpesuneHT Ha ChBeTckaTa Akagemus Ha
Haykute. Cbe 3a6eNexuTeuy KITaCHIECKH PUHOCH B PaJMOXMMHYHUTE U3CIIeABAHNS
Ha JIEJICHHETO Ha ypaHa, TO3M MHCTHTYT NOJIAara ¥ 0CHOBMTE Ha Pa3BUTHETO Ha HsJaTa
PaJn0akTHBHA NPOMHUILVIEHOCT HA cTpaHaTa. PaaHoakTHBHUTe [IpenapaTH, ¢ KOUTO ce
HPaBAT MbPBHUTE AAPEHU EKCTIEDUMEHTH B JI®TH, ca M3roTBEHM M NOCTABEHH OT T

KBACTO MO-KBCHO € pa3paboTeHa W TeXHONOrMATA Ha NPOMUILIJIEHOTO TIPOU3BO
Ha nuIyToHuH. Bee max, 3a cpaBrenue ¢ NMO-KbCHUTE H
BpeMe eAHHCTBEHUAT “saBop”

Ha BCHYKY ANPEHH

CTAHNHHUAT aHAJIM3 Ha

aMm, ...
JICTBO
YXKIH, Heka CTOMeHeM, He 110 ToBa
B ITepm (B TroMeHcKa obnacT) 3a npepaboTka Ha ypaHoBa
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“
PyJia u Jo6uB Ha pajuii NPousBexa 2 g Ha roauHa. XNoMuH e HaueJ10 Ha T.He;;;. H??;:Z
TIpoekT” - Ha MUPHOBpPEMEHHATa YKCTO Hay4yHa Nporpama Ha szlp,eMuaTa Km'ryoH :
Ha CCCP. Ilpez 1935 r. B Paguenuss MUHCTUTYT € MyCHAT B JeHCTBHE LK ’ Ta[])cw °
NpoToHeH cHOMN ¢ eHeprus 530 xeV, a mpes 1939 r. sanousa c‘rpoem;z:K .anOB
JnaMeThp Ha noiroca 1 m. K'bM peausupane Ha IpoeKTa ce NpUCheJUHAB yp

er10B
3aenHO ke hTpysHuIMTe o JI H. Hembonos, M. I'. Meiepsxos u B. I1. Hoxern y

HO ... HAYaJIOTO HA BOMHaTa M OKynauWsTa Ha JIGHMHIrpaJ OTNAraT MyCcKaHeTO My B
i 949 r. ;
ﬂcnﬁiil:leofdz::;ii ?KL&MHCKHS{ QU3HKO-MaTEMATHYECKH MHCTUTYT B XapKoB, OCHOBZX{
B Ha4aJloTo, U pa3rpoMeH B kpasd, Ha 30-Te roguuu. Tam paboTar mitagure ('rorc';uaa‘)3 ce;
K. Bajrep, I'. . Jatumes, A. W Jlelinyscku, K. [{. CiHe1HUKOB - umehuxa., K(I);TB;:_M_
dpema’r Nno-HaTaThK B Haliug paskas. [Ipes 1932 r. TaM e ycHaT B nencﬂ; ¢ TchHuM
I'paad-oB yckopuTel, Ha KOHTO B CpefiaTa Ha 30-Te roAuH1 MIaJNTE (buamls Hrex
ycrsBaT Aa MOBTOPAT HAKOM OT Pe3yNTaTHTe, NOJIyueHH Ha 3amaf, Mo pasy reane e
aToMHUTE AApa. Torasa Te JoKJIajBaT pesyJTaTHUTE cu”.;.‘ Ha TbpBaTa CTP
sectHuk “IIpasaa”™, kato “Pamopt npen apyraps Cranuu”! R
Y Hakpas, Heka CTIOMEHEM H Pa3BUTATA eJIEKTPOIPOMMUILJIEHOCT - NAK Ha o “-qui
K'bIeTO 3aBoABT “EnekTpocusia”, prrosofeH oT npodecopa B [lonutexnuye s Ty
. B. Eq)pémos, [IOCTENEHHO I1Ie CE PeBbpHE B 6IUH OT BOJCILMTE B OCHIL Tenane
Ha CHBETCKATAa aTOMHA NMPOMUILIEHOCT, a ¢aM. EdpeMoB - eiuH OT BHJ ol
DPBHKOBOAMTENM HA PYCKUTE siAPEHH NPOEKTH - 1€ CTHTHE YaK A0 ynpaBjiseM
TEPMOAIPEHH YCTAHOBKH.

 hu3uKa -
Mapkupa ki OTeTHMTE MOMEHTH HpH H3TPAXKAAHETO HA ChBETCKATA sAPeHa (PU3HK

Tipes TpUAeceTTe OJMHH, He O¥Ba Aa 3a6pa3;1me aTMoc(epaTa B CT]?RH:’:: ;}?::Om;g
nepuos. Chen rojaamMaTa eMHUrpallid Ha MHTEJUreHuMaTa (1 n;;guy,ur e K(;ﬁ-ro
yKa3aHUe, M3ce/iBaHe), clief Goiue BUIlKKsA IPpeBpaT B HayanoTo Ha 20-Te o,ul’ B;To ™o
oroJiBa MHOro o6JIacTH M NpeKbpLIBA MHOTO TUIOJOHOCHH KNOHU OT AT;‘)‘BTO s
nb(TAATA pycKa Hayka, BTOPATA NOJOBUHA Ha 30-Te roJuHu € zanman% BCCMCETH;‘
B'bJTHA Ha GoJiIeBH3alMsA” Ha HAYKaTa B C’bBcTCKIZI‘SI C1103 - HOBA, cunHa”n poeMecTH
MONMTU3ALMA 4. HAeomorusaliua Ha Haykata. “IosnsaTa 3a Hapoja emI Haykam
KpuTepwil 3a onpefensHe Ha CMMCBJIa H LIEHHOCTTA Ha Hayqﬂutc uscne;cxzirl{( ' ;,m,mu ™
ce MpeBphllla B MO, KOHTO ¢ Maryuecka npj:tuca e MMpeMAaXHe BCHY { s 12
3eMHOTO KbJ60 W HeIb3H Ha YOBEYECTBOTO. Hanyaraucrvo Ha nna.n“eB cokus
MaTepuainabm (JOrMaTU3HPaH B kpucTajieH BUI oT CTasuH B HCFOB“T‘Z : o'xé:;)mqam.
JEHUHU3MA”) KATO MeTOJ0JIOrMYECKA OCHOBA B U3CIIEOBATEIICKHSA npc;_LIx Deaneuana
HeTIoKJIaTUMaTa ‘iuaylmon” Ha BCHYKM TOTaJUTapHU TBbpAeHAs. Ha nB :ﬂ o
(yHKLMOHEPH & BB3JIOKEHa PPHXKATa Ja c;;;;m’r aanni:[;l;;az?lo{ ;;1‘::;06 e
NpY YCTAHOBSBAHE Ha HayuHaTa uimua. CK,? HAIo , ° , o
B KOHKYPCH 3a 3BaHHeTo “akagemuk”, a Gapopos u [HeTpxak
ﬁ::on?;;:nunamysa CTrallMHCKA TIPEMUA 32 OTKPHTHETO Hf Cl’l‘f)HTaHHOTO n:ixix:y ::
ypana. OT ToBa BpeMe ca kpaJH(puKauuuTe “OypioasHa” W “NpoJieTapck ,
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CBOeobpazeH npesoa Ha “eBpeiicka” u “apuiicka” Hayka B-HallMOHANCOLMANHCTHYECK
Fepmanns, O6auve usBecTHaTa PasMka Mexay “MeKHTe Hayku” - XyMaHUTapHM,
obmecTBeny u TIOBENIEHUCCKI AMCUMILIHHH, JIECHO NMOJATIMBH HA MaHUMYNaUuy K
BBHILHY NOJIHTUYCCKH BB3AEHCTBUA - ¥ 3HAYUTEAHO no-"TBbPIUTE” NPHPOIHK (Tounm)
Hay4qHH 06/1aCTH, CHC CBOMTE CTPOTH BBLTPELHH KPHTEPHH, HE NTO3BOJISBA PENPECHHTE
A2 CC Pa3BUXDAT ¢ MBJIHA CHJIA M PA3PYINHTENHHA MOCENCTBIS (axo npeHe6perHem He
TOJIKOBa 6€306MAHOTO HaBu3aHe B HayKaTa Ha NOCPeNCTBEHH KaIpH, u3bpaHu mno
“npousxon™). Bunpeku TparuyHaTta cb0a Ha pelnna yIeHH, KaTo Hanpumep GuauLmTe
Martseii BpoHueiin, Allexcanabp Afondosuy Bur, Cembon Ily6uH u Ip., cbBETCKOTO
PBKOBOJICTBO, 32 pasiuka OT HaumMeTka I'epMaHusi, KOATO YBONHABA W OHEIH, KOWTO:
6uxa Morny za u ciyxat (0T HEMHOroTO ocTaHaH Ciex EMHTpaUMsATa HA eJIMTa Ha
HEMCKkaTa Hayka nopalu cBos Heapuilcku NPEU3X0L), C& OMHTBA U ycHsBa Aa npHBjieye
Ha cj1yx6a peuua yUeHH, H3Non3Baiky ABTOPUTETA MM B GBOS 110/132 ... U IPEBPbIRAKY

TOJIAMA YaCT OT TAX B IAPJIATAHK M BbkKenrpavi. Muoro XapaKkTepPHa B TOBA QTHOLLEHUE
€ cbAGaTa Ha ABaMata GpaTs BaBHIOBH: IO-TONEMHST 6paT - CBETOBHO WM3BECTHHAT

TEHETHK Hukonait, - ymupaim or rnag, HHCTeLL ToajleTHATE B CapaToBCckHsa 3aTBOp

(kbAeTO M 3aruBa), a APYTHAT - NO-MaJIKUAT 6paT - dusuxbT Cepreif, mo Topa BpemMe
Ipesunent na AH, - o6cnnpan ¢ novect u Harpany, napuuaiy Cranus “xopudeit Ha

HaykaTa”. CBETOBHO M3BECTHH (PMBHLM KaTo Ieotp Jleonunosuu Kanuua, Jlep

Hasupnosuu Jlannay, Bnanumup Anexcaunposuy ®ok, peanLa 6nomosu, acTPOHOMH I
Ap. ca “camo” npecnepaHy, TOHEHH, U3CeNBaHH, “3aTBAPAHY 32 MAJIKO™ - HO BGE Ak’
OCTaBaT XHBH: HaZBHCHANATA ONACHOCT OT BropaTta cBeToBHa BojiHa COMPAT 3& UIBECTHO

BpeMe Tean roHenus. Mneonoruueckata HCTEpHA L€ c& PasBHXPH HAHOBO eNBA Cliex
BoOiiHaTa ...

BoiinaTa ce Bozy ¢ oxecToueHue Beye isna FOOMHA, FepMaHUMTE C& CIIPEHH Npex

S .
MOCKBﬂ, BCHYKH, KOMTO Ca 'OJAHH Ia HOCSHT OpPBAHE, ¢a 110 (b*pO\HTOBG‘TC.V Hszsectra Jact .

OT YYEHHMTE €A 3a€TH C KOHKPETHH BOCHHO-NIPOMHIUJIEHH 331aY9H, 2 YACT OT [O-
BB3pACTHHA Hay4eH eIUT ¢ eBaKYHPAHa BbB BbTPSIMHOCTTA Ha CTpaHaTa.

Benuku ce cTpemar kM dponTa, 3a IPaKTHYECKa peanu3aliis Ha BE3MOXHOCTHTE,
KOHMTO NOACKa3Ba BEPIDKHATA AAPEHa peaktis, HHKOH He MHCJIH, a 3aHUMAHMSA C YMeTa
Hayka HHKOH U He Xenae. KypuaTos e BkioteH B FpynaTa Ha Apyr ¢bTpyIHuK ot JIGTU
- AHaTtonuit AJslekcauapoB, KolTo oT Npeau Topa ce 33HUMaBa C BaXKHHA BLIOPOC 3a
3aIUMTa Ha KopabuTte (upes Pa3MarHMTBAHE) OT HEMCKHTE MUHH ¢ MarHUTHO-
MHIYKLHMOHEH B3puBaTen. ToH ¢ komMaHaupoBau B CesacTtonon, xbaero paboTu
BCCOTAAHHO [0 NMalaHeTo Ha Ipaja oA HEMCKa OKYNauus, koraTo saMmHasa 3a Kasan,
krheTo e epakynpan JIOTHU. 3a ycnexure cu npes 1942 r. rpynara e HarpajieHa c¢be
Cranntcxa npemus. Io speMe Ha poiinata IO, . XapuToH yyacTBa B paspaGoTKH 110
Ch3/ABaHe HA KYMYJIATHBHM 3aPsAaH H NPOTHBOTAHKOBH cHapanu.

B nawanoro ua BoitnaTa ®I150pOB NOCT BB

4B .HGHPIHPPRIICKOTO OII'bJTYEHME, HO CKopo
€ IIpaTeH BBLB BOCHHO-B’LB,IIYU.IH&T& aKagemMu

A, CJIell TOBa € Ha3zHayeH 3a KOMaHAMp Ha
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pasysHaBaTeNieH 6aTa-
JpoH. Owe B Haya-
Jioto Ha 1940 r. ToH H
ITroTpxak ca mybau-
KyBaJU OTKPHUTHETO
CH Ha CMOHTAHHOTO
JeJleHe B M3/1aBaHOTO
B CAIll, naki-peHo-
MHPAaHOTO B CBeTa,
cnucanne Physical
Review. Ho wusna
roAuHa ciej ToBa Te
He HAMMPAT HHKAKBB
OTKJIMK Ha TybOJinKa-
LMATA CH B Hay4HaTa
nHTepaTypa. A koraTo
Tipe3 nekemBpu 1941 1.
eckaapiaTa Ha Gubo-
pOB € QucoUMpaHa :
BBB BopoHex, Toi ur. 3. Opueunant
ycnsiBa ga ce oToue B [. H. OabopoB (194
fubnuoTekaTa Ha )
BopoHexCcKHsl YHHBEPCHTET, Thpceilki eBeH
yAWBJIEHKHe YyCTAHOBABA, 9€ OT HAYYHHTE CIIk
CBBP3aHHU C M3CJIeIBAHMS Ha YPaHa M Ha Apyr
KpaTbK OTIYCK, 32 JIa OTHAE B KasaH, Kb,
noxnazapsa npen Modde, Kamnua, Xionu |

BE3MOXHOCTTA 33 NPeAU3BUKBAHE HA TMHAM

Ha Obp3H HEYTPOHU”, HO Te He yCILIBAT Ja 3t
JIeKeMBpH C.T. TOH NUIle MHCMO H A0 Iﬁy;
MIENTE CU B TA3U HACOKA, 3AKTIOUABA: ..
HenaJHoBUIHOCT. He Moxe aa ce TipeHedp:
Ha YpaHOBO OPbXHe, 32 KOATO Ues Tpsabsa J
nucMoTo € nprbaBeHa M uieiHa cXxema Ha
NHCMO H 10 3aBexcaaus otaes Hayka B [Ty
obscHsgBafikd My MOAPOOHO M apryMeHTH
AJpeHuTe M3CJEJBAHUS B CTpaHaTa

BBHTPEHIHOATOMHATA EHEPIHs 32 BOGHHH HYX
10 TEXECT), B3pMBEHA HANpUMeEpP HAKBAE |
nenus rpag”. Kakro Tol nuie “Uuma csel

BusixeJM H3LANO €2 32€TH ¢ TO3H Npobuicw.
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CcBOe0bpazeH Npesoa Ha “eBpeiicka” 1 “apuiicka” Hayka B-HaLIHOHAJICOUHATUCTHYECKa
Fepmauuﬂ. Obaue u3BecTHaTa pasjiika Mexny “MekHTe Hayku” - XYMaHHUTAPHHU,
0BIIEeCTBEHH U TIOBENICHUCCKN JAMCUMILIHHM, JIECHO NOJATIMBH Ha MaHMMYNaUuy K
BLHILIHH NOJUTHYSCKK BB3NEHCTBHA - U 3HAUUTENIHO no-"TBbPANTE” NPHPOIHK (TOUHM)
Hay4HH 06/1acTH, CbC CBOUTE CTPOTH BbLTPELUHH KPHTEPHH, HE NIO3BOJISABA PENPECHUTE
Aa C¢ Pa3BHXPAT G ITBJIHA CHJIa M PA3PYLIHTENHH OCTIENCTRHS (axo npeHe6pernem He
TOJIKOBa 6€300MIHOTO HABAM3AHE B HayKaTa Ha NMOCPeNCTBEHH KaIpH, u3bpaHu mno
“npousxon”). Bunpexu TparuyHaTa chba6a Ha pea1Ia YUEHH, KATO HanpuMep GuaMmTe
Martseii Bponmei, Astexcaribp Anondosuy But, Cembon Iy6un u op., cbBeTCKOTO
PBKOBOACTBO, 32 pasuka oT HauueTka IepMaHus, KoATO YBOJIHABA W OHEIH, KOUTO:
buxa Morau na u cayxar (OT HEMHOTOTO OcTaHaMmM cren CMHTPaUUsTa HA €JIXTA Ha
HEMCKaTa HayKa rIopajiy cBos Heapuitcky MPOH3XO0J), CE ONMUTBA 1 YCNsBA 1a MPUBNIEYe
Ha cjryx6a peuia yueHH, UanoaBaiixy ABTOPUTETA MM B CBOSL [10J132 ... U PEBPbIRAK
TOJIAIMA 4aCT OT TSX B IAPIaTaHH H BbKeHrpauw. Muoro XapakTepHa B TOBA OTHOLIEHHUE
€ cbi6aTa Ha ABaMaTa GpaTs Basunosu: T0-roJIeMHAT 6paT - CBETOBHO WU3BECTHMHT
TEHETHK Hukonaii, - ymupam ot rmag, UHCTELL ToaeTHHTe B CapaToBCKkHs 3aTBOD

(kbAeTo W 3arupa), a APYTHAT - NO-MAJKUAT 6paT - PusuxsT Cepreif, mo Topa BpeMe
Ipeannent na AH, - o6cumsaH ¢ nouecTy u Harpany, Hapuuaiy Cranus “kopugeit ma
HaykaTa”. CBETOBHO U3BECTHHM DM3HLH KaTo ITeotp Jleonumosuu Karmuua, Jes
Hasunosuy Jlannay, Bnanumup Anexcanaposuy ®ok, pesuua 6HONO3M, ACTPOHOMY M
Ap. ca “caMo” npecneapany, FOHEHH, U3CENIBaHHU, “3aTBAPAHM 332 MANIKO™ - HO Bce mak’
OCTaBaT KMBH: HaIBUCHAJIATa ONACHOCT OT BropaTa ceeToBHa Boiiua COMPAT 3a UIBECTHO:

BpeMe Teau roHeHusa. MaeonoruueckaTa MCTepH4 L€ C& PA3BHXPH HAHOBO €1Ba cliex
BoliHaTa ... .

Boitnata ce Bonu ¢ oxecToucHue peye UANA TORMHA, FEPMAHIUTE ca CIIpeHy npex
MockBa, BCHUKH, KOWTO Ca FOJHH [ia HOCAT OpbkKe, ¢a no GpponrTopere. Mspecrna yact
OT YYE€HUTE Ca 3a6TH C KOHKPETHH BOCHHO-NIDOMMIUNIEHH 3a/JaYH, a YaCT OT No-
BB3PACTHHS HayUeH eJIUT € eBaKYHPAHA BbB BBLTPEIMHOCTTA HA CTpaHaTa.

Benuku ce cTpemsT kbM pposra, 3a IPaKTHYECKa peanu3aliist Ha Bh3MOXHOCTHTE,
KOMTO I0/1Cka3Ba BEPHIKHATA SAPEHa peaKmus, HMKOH He MMCITH, A 3aHUMaHUA ¢ YHCTa

Hayka HUKOH M He xenae. KypuaTos e BKJIIONEH B FPYIATa Ha APYr CBTPYyIHMK o1 JIGTH -

- AHaTonui Anekcanapos, koHTo oT Pl TOBA Ce 3aHMMaBa € BaXKHMS BBLIIPOC 3a
3aUTa Ha kopabuTte (upes paaMaerBaHe) OT HEMCKHUTE MMHH ¢ MarHUTHO-
HHAYKLUHOHEH B3puBaTes. Tol e komaimuposaﬂ B CeBacTonon, kbaero pabotu
BCCOTAaHHO O MaJJaHETO Ha rpaja Moj HeMcKa OKyNauus, koraTo saMmHasa 3a Kasan,
KbjeTo ¢ eBakynpad JIOTH. 3a yonexure cu npes 1942 r. I'pynaTa e HarpajeHa ¢be
Crannncxa npemus. Io Bpeme Ha poifnata IO, B. XapuToH yyacTBa B paspaboTky 1o
Ch3MaBaHE HA KYMYNAaTHBHU 3apSaH W MPOTHBOTAHKOBK CHapsIy. ,

B HauanoTo Ha Bofinata ®aLopoB nocTrNBa B Jlenunrpanckoro OITbJTYEHHE, HO CKOPO
‘& npaTeH BLB BoeHHo-payliHaTa akagemus, cnen Tosa e Ha3HaueH 32 KOMaHAMp Ha
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B

pasysHapaTeneH 6ata-
aeoH. Onle B Hava-
Jioto Ha 1940 . ToH K
IlroTpxax ca rmybJu-
KyBaJIi OTKPUTUETO
CH Ha CNOHTAHHOTO
IiefIeHe B U3JaBaHOTO
B CAll, wait-peHo-
MHPaHOTO B CBeTa,
cnycanune Physical
Review. Ho wsana
roJuHA clel ToBa Te
HEe HAMHPAT HUKAKBLB
OTK/IUK Ha myOiuka-
LMATA CH B HAay4HATa
nHTepaTypa. A korato
npea nexkeMspH 1941 .
eckapisaTa Ha rbo-
pPOB € JHcJIouHpaHa
BHLB BopoHex, To#
ycnsBa Jia ce oTbue B
fubnuorekara Ha
BopoHexcKns YHUBEPCUTET, ThPCeiiku eBeH
yAHBIEHHE YCTAHOBABA, 9€ OT HAYUHHUTE CIIk
CBBP3aHU.C U3CJIeIBAHMA Ha YPAHa 1 Ha pYr
KPaTBK OTIYCK, 32 Ja OTHIE B Kasan, xb,
,nomanaa npen Uodde, Kannua, XyonuH 1
BL3MOXKHOCTT 33 MPEAUIBUKBAHE HA JMHAN
Ha 6£p3ﬂ HEeyTPOHU”, HO Te He yCIIABAT Aa 3t
JEeKeMBpH C.I. TOW MHMILIe THCMO U 10 I‘C‘y;
WJeHTe CH B TA3U HACOKA, 3AKITFOUABA: ..
HeganHoBHAHOCT. He Moe Ja ce npeHe6p:
Ha ypaHOBO OP'bXKHUE, 3a KOATO et Tpsbsa
nucMoTo € nipubaBeHa W HIeHHa cXema Ha
nvicMo H 1o 3aBexaauus otaes Hayka B [{vg
obsicHsBalKH My MoApoOHO U apryMeHTH
AApeHUTe H3cJelABAHWS B CTpaHaTa
BBTPEILHOATOMHATA EHEPIHsA 32 BOSHHU HY X
IO TEXECT), B3pUBEHA HANPUMeEpP HSKDBAE |
nenus rpag”. Kakro Toil nuie “uMa cBel

“Our. 3. OpuauHas
[, H. OavopoB (194

BIXeIM M3LAI0 €2 326TH € TO3H NMPODiicm. b runvirn vomas sooee-
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N umopun

cBoeobpaseH Npesox Ha “espeiicka” 1 “apuiicka” Hayka B-HALIHOHAJICOUUATHCTHY &
i’gpMaHuz. Obaue usBecTHaTa passuka Mexkay “MeKHTe Hayku” - xyMaHHTap:xl:t
m}lﬁﬁ;’;ﬂ;:;ﬂ:ﬂﬁ::;ﬁiize?iu AMCLIMILIMHY, JI6CHO NOAATIMBY HA MaHUMYIaLUK 1»;
Syt o THCOK CBOH,E-LF HeTBUS - M 3HaquTe;xHo no-"TBbpANTE” NPUPOOHN (Tounm)
i pang[xp;rr,c bo one c"c CTPOT'Y BLTPEILHU KPHTEPHH, HE FIO3BOJISABA PENPECHNTE
romcons Gombmmy HaBHJ:; W Pa3spyIINTeIHH NOCNeACTBHS (aKo npeHebperueM He
copovso B aHE B HayKaTa Ha MOCPEACTBEHM KaApH, H3GPaHU no
N . r\lapexcu TparuyHaTa cbaba Ha peanua yueHH, KaTo HarpHuMep GuauLMTEe
oot E;:H:ZH:; ;f;l:caﬂ,ﬂ’bp Anondosuy Bur, Cembon My6un u Ip., CbBETCKOTO
A , g a OT HauucTka ['epManus, KOATO YBOJHABA W OHE3H, KOMTO.
¥ la ¥ CyxaT (OT HEMHOIOTO OCTAHAJM CITe EMHTpaLIMATA Ha eJINTa Ha

HEMCKAT H
aTa HayKa Nopaju cBos HeapHicKH NPOM3XO0[), CE OIUTBA M YCHIsIBa Ja npuBneye

fg cinyxba peanna yueHn, usnosapaixy ABTOPUTETA UM B CBOS IOJI32 ... . [IPEBP'b I alKH
' (J}l:;aga:zcl OTTAX B IMAPJIATAHH H BbXKeHrpayn. MHOro XapakTepHa B TOBa OTHOLIEHHe
" owabam a Apamara Opats BaBuioBM: no-rofeMHAT 6paT - CBETOBHO U3BECTHUAT
(KMCT;; : i::;fnzp;’ ;1 zMMpaLu OT IJ1aJl, YHCTEL TOAJETHHTE B CapaToacxﬁsx. 3aTBOp
o » & APYTUAT - NO-MaJIKUAT Opat - ¢pusnksT Cepreil, mo Tosa BpeMe

pe3suneHT Ha AH, - o6cHmBaH ¢ MoYecTH U Harpaau, Hapuuawy Cranus “copudeit Ha

HaykaTta”
aykaTta”. CBETOBHO M3BECTHH (M3HLM KaTo Ieotp Jeouumonuw Kamuua, Jlen

) g THO

p J1

Boiinata ce Boay ¢ oxectouenue peye
\,

ugdiia FOﬂﬂHa' FepM e o ! -
Mocksa, BCHMKH, KOWTO ¢ » FEPMaHLTEe ¢a& CNpeHM Npes

OF v K, KOH a TONHH N1a HOCAT OpbiKue, ¢a o Ppouropete. UapecTHa uact
, h W C KOHKPETHH BOCHHO-IPOMMILI . :
‘ ‘ HO-IDOMMIUNIEHH 33JaYM, 2 YacT OT ho-
B"sagac'mna HayHCH eJIMT & CBaKYHPaHa BbB BLTPEIHOCTTA Ha dTpaH;'ra ‘
CHY \
Komounl:;cii :;pervmr KbM (DPOHTA, 32 NPaKTHYECKA peanu3anys Ha BL3MOXKHOCTHTE
43Ba BEPHXKHATA AAPEHA peaKkmUs, MMKOH : ’
» HHKOH H& MUCJTH, & 3aHUMAaH
Koue K | ‘ , MMaHMs ¢ YMCcTa
d Zm ;x;;x:fi 11;1‘ He xenae. KypuaTos e BKJTIOMCH B FPYNATA Ha APYr CHTPYIHMK OT JI(I)T'I:I
- AHq M ANIEKCaHAPOB, KOHTO OT npeau
‘ TOBa Ce 3aHHMaBa ¢ Ba XHMs
3a1UMTa Ha kopabuTe (4pes pasma ‘ e,
3MarHMTBaHe) OT HEMCKUTe
MHHH € MardMTHoO-
HH i ;
Bci{lrxizgnen B3puBates. Toit e koMauanuposan B CesacTonon, xbaeto paboTu
Kwe-r)j; : 1:; ;:; :auaﬂﬁg) ";pal r3pa,ua TIOR HEMCKa OKYTNALMA, KOraTo 3aMUHaBa 3a Kazan
paH . 3a ycnexute cu npes | ,
3 1942 r. rpyn
p % p . Fpynata ¢ HarpafieHa che
TajnHcka npemus. 1o Bpeme Ha BoitnaTta IO. B. XapuToH yyacTtea B paspaboTku no
cmgmnaﬂc Ha KYMYJIATHBHYU 3apAJH U IPOTUBOTAHKOBH CHAPSIIH.
Ha4anoTo Ha BOWHaTa OJILopoB NOCTHIBA B Jlenunrp

, aJICKOTO OI'bIYeHHeE
© npaTeH BbB BoeHHO-BB3AYIIHATA aKkageMus, cren ToB , HO ckopo

4 € Ha3HayeH 3a KOMaHaAup Ha
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pasysHaBaTeNicH 6arta-
geoH. Ome B Hava-
soTo Ha 1940 r. Toit 1
IlsoTpxak ca my6au-
KyBaJli OTKPHTUETO
CH Ha CIIOHTAHHOTO
JeJleHe B M34aBaHOTO
B CAlll, Haii-peHo-
MHPAHOTO B CBeTa,
cnyucanue Physical
Review. Ho usna
roOuHA ciiell ToBa Te
He HaMMpaT HHKAKbB
OTKJMK Ha nybjuka-
LHATA CH B Hay4HAaTa
nyTepaTtypa. A KoraTto
Tipe3 aekeMBpH 1941 T
eckajpunaTa Ha Gnbo-
pOB € JUCJOLMpaHa
BbLB BopoHex, ToM dur. 3. Opueurassama cxema Ha amomHama 60M6a Ha AelimeHanm
ycnsBa Ja ce otoue B [ H. QasopoB (1941 2.) (cmp. 71 om Bocn. u cmp. 96 om [lecmod)
6ubnuoTexaTa Ha . : ,
BopoHexcKns yHUBEPCHTET, ThPCEHKH eBEHTYaJIeH OTKIIMK Ha TAXHATA ny6nuxauus. M ¢
yIMBJeHHE YCTAHOBABA, Ue OT HAYUHMTE CIHCAHMA C4 U3UE3HAH BOSKAKBH ny6nuKaumy,
CBBbP3aHH C U3CJ1e(BAHMSA Ha ypaHa i Ha APYri sAPEHU NPOLECH. Toii ycrigsa fa usekcraa
KpaThK OTIycK, 3a fa oTuie B Kasal, KpAeTo € eBaKyHpPaH [pesuguymsT Ha AH 1
noxnansa npes Moode, Kanuua, Xitomux u BepHapcku “cboBpaXkeHUATa CH OTHOCHO
BBL3MOXKHOCTTA 32 NPeJU3BUKBAHE HA NIMHAMMYHM BEPIDKHU ANPEHU peakLMH ¢ IOMOITA
Ha Gbp3u HeyTPOHU”, HO Te He YCIABAT Aa 3aMHTePEeCyBAT MO-BHCILIMTE HHOTAHIHH. [1pes
IEKeMBpH C.r. Toit muite micMo K Jo KypuaTo, B KOETO, CJIEL KaTO ro 3anosHasa ¢
MJEHTE CU B TasH HACOKA, 3AKJTIOUABa: “... TIo Moe MHeHHe ce MPOABABA HEMPOCTUMA
HenaaHosuaHOCT. He MOXe fa ce MpeHebperde HaaexaaTa 3a ycrex 3a oChIIECTBABAHE
Ha YPaHOBO OP'bKHE, 32 KOATO LieN TpsGBa fia ce OTIEIH JIEKUAT U30TOI Ha ypaHa”. KzM
nucMoTo € npubaBeHa H WIOEHHA CXeMa HA ypaHOBaTa Gomba (ur. 3). Gipopos nuie
MYcMO U 10 3aBexcaaima otaesn Hayka B JIppxapHus KOMHMTET 32 otbpana C.B. Kadranos,
oBscHsBailKK My MOAPOBHO M apTYMEHTHPAHO HEOOXOAUMOCTTA Ha O¢ BBICTAHOBAT
SApPEHUTe M3CJie[BAHUS B CTpPaHaTa M “3a BB3IMOXKHOCTTA "La ce W3IoN3Ba
BBTPELHOATOMHATA HEPIHA 38 BOSHHM HYXIM ™. © ... {HA TAKABA AAPCHA Gomba (Heronsama
I10 TeXecT), B3pMBEHA HaNpUMep HsKbAE B bepiiyH, e 3aIUUHU OT JIULETO HA 36MATA
wenus rpaa”. KakTo Toif muie “UMa cBeJeHHUS, 4 B Tepmanus B UncturyTra Kaisep
BuixeJiM M3LAN0 ca 3aeTH ¢ To3M npobiieM. B AHring ChIo U3MIEKAA ce BOIAT
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B uemopus

HHTECH3UBHU pa‘GOTM B Ta3u HACOK

a” M 3aBBPIIBA NIHCMOTO CH: “Tpabea npes ugnorto
BpeMeE Ja IOMHHM, Ye I'bPXKABaT4, 'bPBa H3rOTBMIA sapeHa 6omba, e Moxe Aa AUKTYBa
HA LeJINA CBAT CBOUTE YCJIOBUS, M cera SAHHCTBEHOTO, C KOETO MOXKEM [Ja M3KYITHM
TPELIKaTa CH - rofMHaTa Gesllenivie, - & 1a BBb3CTAHOBHM paboTuTe K 1a I npoBeaeM B
oule No-MHPOK Malab, 0TKOIKOTO Zlo BoiiHaTa”. Ocranaj bes OTKJIHK, Ipe3 Maii 1942
T., Beue oT QpoHTa, oTyasH, cTapy nelitenant I'. H. ®nbopos ce o6pria kem CT

“ ... BBIIDOCHT 32 YpaHa Cera e B TaKbLp CTagui, ye camo BamieTo NTUYHO yuacTHe
Aa NIOMOTHE 3a HEr'OBOTO pelllaBaHe”,

AJTUH:
MOXe

- Ho ako B CAIIl, 32 na ce 06bpHE BHHMaHHeE BBPXY NpobjieMa 332 aTOMHHTe
pasﬁaGOTkn, e HeobXxoaum ABTOPUTETHT Ha AHHIalH (1 Cunapn), To B TOTaJIUTapHa
Pycus, nincmoro Ha makakbs cu CTADLIM IEHTEHAHT €1Ba JIH MOXeE JAa NMpelH3BUKA
HAKaK®B ChliecTBeH edhexT. 1o ToRa Bpeme B PBLETE HA CHBETCKOTO pasy3HaBaHe
TionanaT ZOKYMEHTH (OT IUIEHEHH H YGHTH HeMCKH obuuepu), OT KouTO ce B Nla
MHTEPECHT Ha repMaHUUTe KbM YPaHa; CTaBa H3BECTHO M IUCMOTO Ha AlftHimaitn no
Pyspent 3a BaxHocTTa OT 61p30 passutHe Ha sapennTe uscaeasanus. [o TOBa BpeMe
®epmu B Unkaro seye e TOCTPOMI H NycHaN B AeHCTBYE YPAHOBO-IpaUTHUS peakTop.
EnBa nn Tesu crepenus ca 6win noeTaThuRM Ha Cranun, 3a 1a 06bpHe BHUMAaHNe Ha
npo6sema, [OXKaTo B pblieTe Ha BHOLIETO CHBETCKO PHKOBOJCTBO He NOMNaa JOKIaabT
Ha GPUTaHCKOTO MpaBHTENCTBO 32 X0ll2 Ha aHrioamMepHUKaHCKUTe pa3paboTky 3a

Ch3JJaBaHEe Ha aTOMHO opbxue. He HaMepeHusTa Ha Bpara, a JOMOTBAHHATA Ha
CHIOSHHUIMTE Ca CEPHO3EH CHTHAJ 3a AeiicTBMe.

Bl'IpOLlCM TAKMBA CHUTHA/IM NOCTHIBAT OTHaBHa

Axrnuiickute GusMuM mocTHraT 0O HuaeaT
AJpeHaT

A 32 BBE3MOXKHOCTTA 334 U3BJIHYaHE Ha
Q €Heprus U HellHoTo BOEHHO NpHII0XKEHHE CBhILO CAMOCTOATEITHO: BCBIIHOCT,

HICATA 06 HOCH BB Bb3AyXa, 2 AHINIHA M PA3BUTUETO Ha HayKaTa ¢ B LleHTbpa Ha Espona
Tio ToBa Bpeme. Oule mpes 1939 r. Pynong Maitbpric (keHen 3a pyckuHs ot Opneca) u
Oro ®pum - nnemennuxsT Ha Juza MaiitHep (emurpupa, nopaau esBpeiickus cu
TIpOM3X0[, B AHIVIMS), ¢ KOTOTO TH AHAJIU3NPA W IPaBUIHO 06GSCHsIBA HAGMIONABAHOTO
AeJieHe Ha ypaHa noj AeicTBUETO Ha HEYTpOHMY, cliel 06CTOEH aHafU3 Ha
CBLIECTBYBALUUTE NAHHH NUILAT “Memopanaym” no aHmHiickoTo TIPABHTEJICTBO, B
KOHTO TBBDAAT, ue: “.. & Bh3MOKHO CB3JaBaHETO Ha aToMHa Gomba. Ho
TONAMATA PallMOAKTUBHOCT U pasnpocTpaHeHUe H
TIPORYKTH, KOETO MOXe J1a 32CETHE MHOTO I'p
KaTo CPEACTBO 3a Han

axo nopanu
a4 BTOPHYHHTE PAAMOAKTUBHH
aXKAAHU, HeliHaTa yTioTpe6a e HenpiIoKIMo
AACHHE, TO HEHHOTO NPUTEXABAHE MOXe a CJTYXKH KaTO CpecTBO
34 CA'bpXaHe U Bh3Mesnue”. Cnex peamia 6IOPOKPATHUHY 3aRPBKKH e Ch3paleH
“KomurersT M.A.U.D”, Haueno ¢ npod. Jlunaeman, koiito ga PBKOBOIM Tazu AeHHOCT.
ITocTeneHno kM Tpynata ca npusneveny x. I1. TomebH, Hoxeiime Yanynx, Maplc’bé
Omuant, Mx. Kuug u AP:, KOUTO MPoAbIIKaBAT Ba pabOTAT B CBOMTE nabopaTopuy B
Oxcdopa, JInebpny, KemEpuasx, Bpucrour. Mo-xscHo, caen pasrpoMa u oxynauusTa
Ha OpaHuus, KbM Tax ce TPUCHEIMHABAT H36AraIuTe OT Tam XaHc bon Xanban u Jlep
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Kopapcky - OT ekura Ha Konuo-
KiopH, octanan B [Tapwk. Te HocaT
cphe cebe cu U 3HAUMTEJIHO
KOJMUECTBO TeXKa BoJa OT
¢IMHCTBEHNs TOraBa B CBETA 3aBOA
s Hopserus, npoussexnail Tosu
3a6aBUTEN Ha Gbp3u HeyTpohu. B
Teau maGopatopuu obaue, omie OT
cpenata Ha 30-Te rofuHy, ca r-ta
paboTa (QU3HLMA OT I"ep:xaﬂuﬂ c
HeapHHOKH MPOU3XOA”, KOWUTO
GsaraT OT HalHOHajJCcOoLHa-
JIUCTHUYECKUSA TEPOP B PONMHATA CH
u ca gobpe mpueTd B A};u*nmi
(manpumep PpeHcuc CaiMOH,
Huxbabse Kypru, XeHpux Krol-x,
Kypt MeHaencoH, Mopuc Tlpaiic
! ﬂgc)pen. tesu “n ap.” ¢ u Knayc
dyxc. Popen mnpes 1911 r B’bl?
- dpaukdypT, CUH Ha CBELICHUK (no
KboHO npodecop Mo TCOUJIOI‘HH),
sapppumMa Quanka B Jladnour ¥ -
“Kus, B HayaJloToO Ha 30-Te roMHH, KaT

dur. 4. Knayc Oyke (MTecmoB)

YIOCHT H YJIeH Ha Komyﬂncmqecxam napTHi

eTo

i CTBA AKTHBHO B TOJIUTMUYECKHS KMBOT HA Fcpmam:[ﬂajT:L :;Ii Bw;
o T cHocT, 6ara B Anrnus. Pabotr B BpucTo B rpyrars S
B ypeat I e3 1’977 r.), KbAETO MOJ HEroso PBKOBOJACTBO o
Mot (Hobenos naypeat 1p ABH HSIKOJIKO TPEBb3X0OAHH paboTH 1o eJJeKTpOHmO reopy”
N o ﬂmes::r::ai:oppm Ha TBBPAOTO TA10. B HaWao0To Ha BoliHaTAa, KaT .
Ha METAJIUTE H KBA )

BCHYKH
TO ... M3Ye3BaT U

JTe. e MOTOMEeH OT HeMcKa TOABOAHHMIA, © KOE :
 MHTepHHPAHHTE,

. i1 e
CKM yueHH, TOH

7 W3BECTHHM AHTJIHH

XofjaTaiicTBa Ha e
. Ckopo obaue, cjiel e o

AOK)’;‘CHT: U ce :Emp'buxa B Anrnnsg, B Exunbypr, KbAeTO n%T e ropro T
Thes o0 a fa 1941 r. TTaitbpnc ro NpMBIA4A HE CaMo 33 c pce Ha-;pama i
e ey 1 i\/Ina,[mm‘ HaemaTell € BEXITHB M CAbPXKaH, HE _ancowammmc :

T VIOH
A o oo KOrATO rO MUTAT, HE KpHe HEHABUCTTA CH KbM HZL‘; AN
TOBOPY CAMO, [elIHO Ce CIpaBs C MOCTABAHWTE MY 3aJadH. o S

AN a B [BOPa Ha
Poﬂ“HﬂTﬂu yMETO CH B KPEBATA WK M3TETHAT B |LIe3JIOHTa B IBOP e
T onte » K YgpumJi ca ce JOroBOPHIM Ad KOOpL e
o HUMABAILM c€ C AaTOMHHTE paspaboTKu.

YCAYTMTE CH HA PE3HACHTA Ha
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ucmopus :

CBBETCKOTO pasysHaBaHe B JIoHAOH nosikoBHUK Cembon asugosud Kpemep [3): “... Bue
B Pycus usocrasate. KomyHicTHYeCKaTa IbpXaBa Tpsbea Ja UMa cBog 6omba kaTo
[IpOTHBOBEC, MHa4Ye HAMA Na ouejieeTe”, Karo oTka3Ba KaTeropHYHO MapUTE, KOMTO
Kpemep My npeanara, @ykc My npeasa manka cbe 70 cTpaHuuM goxyMeHTH. U nocrapsg
‘yCJIoBHe: BCHUKO, KOSTO Npe/iaBa, ia nonana Ha Glopoto Ha CranuH. KakTo H oneHkarta
Ha PYCKHTE My KOJIETH 3a peJaBaHHUTE OT Hero MaTepHaly. ‘
IMo-kbeHo (ampun 1943 r.), koraTo Tasu nanka nonaga B phleTe Ha “noTpedurens”
Ts € OLieHeHa 1o 3acnyri. ETo U3Bajixy oT oleHKaTa: ’
“... PasrieJlaHuaT OT MeH MaTepHal NoKa3Ba, Ye Toif MMa OrpOMHO, HEOUEHHMO
SHaYCHMe 3a HalllaTa CTPaHa U Hayka. (...) Haii-lieHHaTa 4acT Ha MaTepuana ce OTHacs
KBM 3ala4aTa 3a pasfefisiHe Ha usoTtonuTe. [IpemMMcTBaTa Ha MeToJa Ha m—xcbyaux
NpeJ To3W Ha UeHTpodyrupaHe 3a HalMTe GU3HLM H XHMHLIM ca HeouakBaHu. I1o Takbp
HAUHH TE3U MATEPHAIIH MO3BOJISBAT, PECKaualiki MbPBOHAYAIIHUS €TAll, [Ia 3AII04HE y
Hac, B Ch103a, HOBO M MHOTO BaXHO HATIpaBNCHHe 3a Pa3pabOTKH Ha npobnema 3a
pasfiejiiHe Ha n3oromure. (...) B3 0CHOBa Ha BHMMAaTENHO 3aMO3HABAaHE ¢
NPeNOCTABEHUTE MH MaTepHalM a3 OCTaBaM C BMEYaTIEHHe, 4e Te OTpassiBaT

HCTHHCKOTO MOJIOXKEeHHE Ha HellaTa. B sakitoueHue 'rpnﬁaa Ja ce 0,'1‘66116)!(]4, He udriarta

CHBKYITHOCT OT CBEACHHA NTOKa3BaT TeXHHYECKaTa BL3MOXHOCT 32 PeILIeHHe Ha pobiema
C YPaHa B 3HaUMTEJIHO MO-KPaTKM CPOKOBE, OTKOJKOTO MHCJAT HAIIHTE YueHH

: 9
He3arnosHaTH ¢ XoJja Ha paboTHTe Mo To3u NpobneM B uyxOHHa.

3as. na6. npog. Kypuaros”.

Bebuwnocr, ome npes okromepu 1941 1., ¢ rpu¢ “Crporo cexpetHo. N 7073, 7081/
1096 ot 03.10.1941, Jlonaon” Ha GropoTo Ha Jlaspentuit Bepus nexu noxnan
npeAHasHaueH 3a [lpexcegaTens Ha IbpKaBHUA KOMMTET 3a otbpana np. Crajiun. P:
Hero noJpo6HO € OIHGCAHO JOKb/iE €4 CTUIHAIM AHITIHYAHHTE B YCWJIHATA CH A2 Ch3Ja4aT
aToMHa 6omba: (

- ¢b3gajfieH e YpaHos Komuter koM BoeHHHs kabumeT, ornasssan oT ¢bp I IT
Tomcbh; ’ P

~ M3CJICIBAHUATA CE OCHOBABAT HA BB3MONHOCTTA Ha M30TONA Ha YpaHa 235; AHruiua
TIpATeXaBa SHAUMTENHY 3aNacu oT ypaH, gobusan B Kanana, Benruiicko Kouro
IMopTyranus; . ‘ = ,

- (hpeHCKUTe yueHn Xanban u Kosapcku, emurpupanu 8 Anraus, ca paspaboTuin
Meron 3a OTZensHe Ha HeoGXOAMMHS M30TON Ha YpaHa upes 06paboTka ¢ TexKa BOJIa;
npsd). Iaitbpiic e paspaboTun Metox 3a oTAeNHE Ha M3OTONA Ha ypaHa upes ,umbysml’
KOHTO e npakTHYeCKH pealn3upyeM 3a H3rOTBAHE HAa ypaHoBaTa GomGa: HaquHTc,
M3CNIeABAHKA Ca NOCTUTHAJIM JO.CTalHIA, KOraTo € HeoBXoAUMO 3anquaHeT<; Ha paborta
B LIMPOKH MPOMMULIEHH Mallaby ¥ TOHACTOSAIIEM HEeNoCpPeACTBEHO B TSX yqacmaf
Ilzlynsuqec§p£:11 apceHan, xuMuueckuaT kouuepH ICI (“Umnepuan KeMukbn

HABCTPHIC”), pupMaTa “MeTpo-Buxepc”; |
- npod. INaiinpac TeopeTuuno e ouenun KpUTHYHATA Maca Ha HeoBXonuMOTO
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xonuuecTso u3ortorn U-235 3a “pb3HHKBaHE Ha Mporpecpallla peakuus Ha pasuenBaHus,
TIpeAM3BUKBaiLa B3pUB ¢ KojtocanHaTa cuna ot 10 kt. Tosa konuvecTBo TpsbBa fa 6bae
pa3fieieHo Ha JBe PaBHM NOJIOBMHHM, CyMapHO NPEeBUILNABAILM KPUTHYHATA Maca, U
HacoUeHM eHa KbM JApPYra ¢hc CKOpocT mo-rojama ot 6000 ¢yra B cekyrna. Cropen
npod. ®epriochH paspylUTeNHoTo AeficTeue Ha 10 kg. U-235 cLOTBETCTBA HA 1600
ToHa TNT (TpuHMTpOTOJIYON)”
Ilo-HaTaTBK, cJie]] KATO ca NMpUBEJeHU U ADVIM NaHHM ¥ DaNeHU OUCHKH 3a
HeoOXoAuMH (HHAHCOBH CpeJCTBa, JOKIAAbT 3aE
“U3X0XIalKkiH OT BaXXHOCTTa M aKTYaJIHOCTT
TIPHAOXEeHNWE Ha aTOMHATA eHEepTUs Ha ypaHa 235 3
Crro3, 64 6UIT0 Leecbo0pa3Ho:
1) Ta ce pazpaboTu BBIPOCHT 3a Ch3jat
JIbpKaBHUS KOMHATET 32 OTGpaHa OT aBTOPHTE
Ha paGOTHTE Ha BCHUKHM YUeHH H HayYHO-H3CJ
ce ¢ BBIIPOCHTE HA aTOMHATa €HEPrus Ha yp
2) 1a ce obe3neuy CEKPETHO 3ar03HaBaHe
Ha CCCP, 3a ypaHa Ha BUJHH CIIEUHATHCTH C
MM M3roNi3BaHe”. ,
A 1o ToBa BpeMe HACTBIUIEHHETO HA HeM:
¢ou IMayayc npes CranuHrpas - o6kpbKeHa.
BHMMaHUe Ha JOHECEHHATA Ha IINUOHM
npenebpernan uudopmaruara Ha Puxapa 3
HarmagenueTo Ha lepmanus cpemty CbBeTck
Kpemba Cranun c¢sbupa YeTHpUMATa aK
BepHapackH, - 32 1a 06¢basT Benpoca. Kan
Modde oTkaspa Aa BB3VIABU NPOEKTA MOJ I
npeiara u3top Mexay ABaMaTa CH Y1eHHUI]
no-uspecTHUAT PU3uk, Ho CTajiiH ce crHpa
Ha 11 ¢eBpyapu 1943 r. Tol € Ha3HAaYeH 3a H:
- ¢ LeJ: “ch3japaHe Ha aToMHa 6omba ¢ 1IC
TYK € MACTOTO Aa OTOENexHM, Ue TOBA Ha3H¢
“GalaTa Ha HapoAuTe” - Ha miagug 39-
MOMEHTH 3a ycTexa Ha HayMHaHueTo. EHe)
JIMYHO 00asHKe, JOCTHIEH K YMeel] Ja obu1y
[a M3BIMYa ONTUMAJHOTO OT BCekH. He
BHUMATEJIHO M3CJTYIIBA MHEHUETO Ha APYT¥
C yMeHHeTO cHl J1a TPEBKJTIOYBA OT TeMa Ha 1
HOB cTWJI Ha paboTa, Hajlaral OT BpeMeTO U
KOHCTPYKTOpPCKA W MPHUOXKHA AedHoc
TMOCJIeJOBATEHM U [OCTAlHHU, Cera HOBUT
ycriopeHa ¥ HHTEH3UBHA paboTa Ha MHOTO v oen - -
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CBBETCKOTO pa3ysHaBaHe B JlonnoH nonkosuuk CeMboH J{aBuooBUY Kpemep [3]: “... Bue
B Pycus usocrapate. KomyHucTHueCKaTa Ibpxasa TpsabBa Ja uMa cBos Gomba karto

- TpOTHBOBEC, HHaYe HAMa JAa ouejeete”. KaTo oTka3Ba KaTeropuuHo napHTe, KOUTO
Kpemep My npesnara, dykc My npesasa nanka e 70 CTpaHMLU JokyMeHTU. U nocrapg
'YCJIOBHeE: BCHYKO, KOETO IIpeaBa, Ja Nonafa Ha 6toporo Ha CranuH. KakTo 1 ouenkata
Ha PYCKUTE MY KOJIETH 3a IpeflaBaHHTE OT HEr0 MaTEpHAJIH. '

Io-kbeHo (ampun 1943 r.), koraTo Tasu nanka nonaja B pbueTe Ha “niorpebHTens”,
Td € OLIEHEHA M0 3acyyri. ETo u3Bagky oT oLieHKaTa:

“... PasriefaHuAT OT MeH MaTepHas mokasea, 4e Toil HMa OrpoMHO, HEOUEHHMO
SH2HEHHE 32 HALlIATA CTPAHA M HayKa. (...) Hali-leHHaTa YacT Ha MaTepHana ce oTHacs
KBM 3allatiaTa 3a pasfie/laHe Ha usoTonute. IIpennMcTBaTa Ha MeTOAa Ha Auy3us
Tipe]l TO3K Ha LeHTPoQyripate 3a HaIHTE HHIULM M XUMULK ca HeodakBaHH. I10 TakLp
HauHMH TE3W MaTePHAJIH [I03BOJIABAT, NpecKayaifky I'bPBOHAYAJIHHS €TAll, 4 3aMI0YHe y
Hac, B Cbl03a, HOBO M MHOTO BaXXHO HanpaBjieHHe 32 pazpaborku Ha npobyieMa 3a
pasjiensHe Ha H3oTomuTe. (...) Bb3 0CHOBa Ha BHMMAaTeJHO 3alO3HABAHE ¢
TIPEAOCTABCHHTE MM MaTepHa/li a3 OCTABAM C BNEUATIIEHHE, Ue T¢ OTpa3sABaT
HCTHHCKOTO IOJIOXKEeHHE Ha HelllaTa, B sakntouenue TpaGpa da ce oTGenexwy, ye uanara
CBBKYMHOCT OT CBEAeHHA I0Ka3BAT TeXHUYECKATa BPB3MOXKHOCT 3 PelLiEHHe Ha IIpobiema
C YPaHA B 3HAUHTENHO NO-KPATKM CPOKOBE, OTKOJKOTO MHCJST HAIIMTE y4eHH,
He3ano3HaTH ¢ X012 Ha paboTuTe 1o To3u npobiieM B uyKGUHA.

3aB. na6. npog. Kypuatop”,

Benmnocrt, owe npes oxTOMBpﬁ 1941 r., c rpu¢ “Crporo cexperso. N 7073, 7081 /
1096 or 03.10.1941, JloHgoH” Ha 6ropoto Ha Jlaspentuit Bepus nexu JOKnan,
nipefHasHaueH 3a [lpefcenaTens Ha IbPXKABHUA KOMHTET 3a or6pana ap. Cranun. B

Hero noApo6Ho & oNHcaHo AOKbAE ca CTHIHANH aHITIMYaHHUTE B YCUITUATA CU 2 Ch3agaT
aToMHa 6omba:

- cb3dafeH e Ypanos Komurer kbM BoenHus KabMHeT, ornaBsgBaH oT cep I'. I1.
ToMcbh;

- M3CIIENIBAHMATA C OCHOBABAT Ha BB3MOXHOCTTA Ha M30TOMA Ha ypaHa 235 ; AHrIMs
TIpHTeKaBa 3HAYUTE/IHU 3aNacH OT ypaH, HoOHBaH B Kananma, Benruiicko Konro,
IMopryranus; v Lo : - :

- thpeHckuTe yuenn XanGau u Kopapckw, EMHUIpHpaJit B AHINIMS, ca paspaBoTHau
METOA 32 OTAensHe Ha HEO6XOAMMMS H3OTON Ha ypaHa ypes obpaboTka ¢ Texka Boda;
npog. IMaitspiic e paspabotun Meroy 3a OTAC/ISHE HAa M30TONA Ha ypaHa ype3 audyaus,
XoliTo e NPAKTHYECKU PEAIM3MPYeM 33 H3rOTBSHE HA YpaHOBaTa Oomba; HayuHHTE
U3CAENBAHMS Ca JOCTHIHAIIM JI0-CTaAHIt, KOraTO € HeOBXO4MMO 320U BAHETO H
B LIMPOKM MPOMMIUIEHH Mamiabu ¥ MOHAaCTOsILIeM HEMOCPEICTBEHO B TAX y4acTBAT
Bynsuueckusr apceran, xumuueckusT xoHuepH ICI (“Umnepuan Kemuxnba
Wnaverpuiic”), upmara “MeTtpo-Bukepc”;

- npod. Iaitbpac TeopeTnuHo e oueHus KpUTHYHATA Mac

a pabora

a Ha HeobXoaumoTO
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ucmopus

. xonuuecTBo HaoTon U-235 3a “pL3HUKBaHE Ha IporpecKpalila peakiys Ha pastuenBaHus,

TIpeM3BMKBailla B3pUB ¢ KoocanHata cuita ot 10 kt. Toa kosuyecTBo TpsGBa fa 6bae

pasjieJieHo Ha JBeé PaBHH NOJIOBMHH, CYMADHO MpEeBUIIABAIIM KPUTHYHATA Maca, H

HACOYEHYU eHA K'bM JpYra che ckopocT no-rossiMa ot 6000 gyra B cexyHza. Cno;;glé

npod. PepriochH paspymuTenHoTo AeiicTaue Ha 10 kg. U-235 cboTBETCTBA Ha 1
oHa TNT (rpunHuTpoToIyosn)”

' HO'HaTEﬂP’bK, cﬁen KaTO ca MpHUBEJEHM W APYrH AaHHYU ¥ JaJeHH OLEHKH 3a

HeobxoauMK (MHAHCOBM CPEeACTBA, JOKIALbT 3aBbPILBA C MPENOpBKaTa:

“UsxoxIalKd OT BaXHOCTTa M aKTYyaJlHOCTTa Ha mpobjieMa 3a MpakTHYECKOTO
TIPUJIOXKEHME HA aTOMHATa eHEeprus Ha ypaHa 235 3a BOeHHHTE LEJIH Ha CobBeTckus
Co1o3, 61 OWIIO HeecboOpa3Ho: ‘ .

1) Ja ce paspaboTH BBOPOCHT 3a Ch3JaBaHE HA HayYHO-CbBEIIATENICH OpraH an;I
JTbpoKaBHUs KOMUTET 32 OTGPaHa OT ABTOPUTETHM JIUIIA 32 KOOPJMHUPAHE U ynpaB.nﬂBaHH‘
Ha pabOTHTE Ha BCUUKH YUeHH i HAyYHO-H3CJIeJOBATENICKH OPraHH3aLIHH, 3aHUMAaBaILl

ocHTe Ha aTOMHATA €HEprus Ha ypaHa. |

- Z)B;[che obe3reul ceKpeTHO 3aM03HABAHE C MaTepUaJIiTe, C KOUTO pasroiara HKBI;
Ha CCCP, 3a ypaHa Ha BUIHHM CIIeLHMaTHCTH C Uen Ja JaAaT OLeHKa U ChOTBETCTBAILIOT

e”. , ,
HMKB:: J;ziiﬁnpemc HACTBIJICHUETO HA HeMckaTa apMUs € Beve CIIPSHO, a apMUATA Ha
don IMaynyc npen Cranunrpas - obkpbkeHa. Cera Bede Moske Ja ce o6bpHe no-ceplgoano
BHUMaHHe Ha JOHECEHHATa Ha mNMOHMTe (fa cH crioMHuM, Ye Ctanun beme
npexe6pernan unbopmaiuaTa Ha Puxapa 3opre 3a roOTBEHOTO - U TOYHATA ;1;1;:2 pH:
HanafenueTo Ha I'epmaHus cpemty ChBETCKHS CBIO3). Ho exea npes Hoewua.p)yéJ1 HH. >
Kpembn Cranun c¢sbupa YeTHpUMaTa akaJeéMHUM - Hodde, Kanuuaé an::w ‘
BepHapjicki, - 3a a oGchAAT Bhnpoca. Kamuiua He e obuyaH ot bepus u T3 - T;ﬁ
Modde oTkaspa A2 BHAIVIaBH NPOEKTA M0/ MPEUIOT, Ye € B HaNpeAHala Bh3pacT.

" npennara uabop Mexsy ABamMaTa CH yIeHHIH - ANUXaHOB [5] u KypuaToB. AnuxaHoB €

To-U3BecTHUAT Gu3uK, Ho CTanun ce cnupa Ha Kypyartos (Bce naxc“He € apMeHel 2;:

Ha 11 ¢eBpyapu 1943 1. Tol € Ha3HAUeH 32 HAyMEH PHKOBOAUTEN Ha "yPAHOBHA np::’ "

- ¢ ueJs: “ch3japaHe Ha aTOMHa 6oMba ¢ MomMowTa Ha BEPUXKHA Peakius B yp:zm.Ha

TYK € MSACTOTO [ia OTGENIEXHUM, Ye TOBA HA3HAUESHHE - MOXKE OH MHTYUTHBHO pelll e

“GalllaTa Ha HapojuTe” - Ha MIafua 39-ropuieH (bngux e eiuH OT pcma613a1uT °

MOMEHTH 33 ycrexa Ha HauMHaHuMeTo. EHepruueH u ¢ rojsima pg6orocnoco HOCT, °
JIM4HO o6asHMe, [OCTHIIEH H yMeell] Jia o6LLyBa i eHTycHa3upa xopaTa, KypyaToB yonsisa

12 W3BJHYA ONTUMAJIHOTO OT Beekd. HekoHcepBaTHBEH U KOHCTPYKTHBEH, TOH
BHMMATEJTHO H3CJTyIlIBA MHEHHETO Ha JIPYTUTE W B3UMa OTrOBOPHO PUCKOBH gem;};u;;
C yMeHHETO cH Jia IPEBKITIOUBA OT TeMa Ha TeMa, KypuaTop caM CE3/1aBa HEO ):i s

HOB CTHMJI Ha paboTa, HaJlaraH OT BPEMEeTO H XapaKTepa Ha Hayqno-nscnenoaa:u“a c;
KOHCTPYKTOpPCKA W MPUNIOXKHA JeHHOCT: LOKaTO MO-paHo uscncnsaeMeHHaTa

NOCAES0BAaTe/IHH M IOETAIHH, cera HOBUTE pa3paboTKy M3MCKBAT eJXHOBP HemBaT;
ycrope/Ha ¥ MHTeH3UBHa paGoTa Ha MHoro (poHTOBE. Harrb/iHo 0CHOBATENHO
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W ucmopus

PoOJid 3a cb3faBaHe HA chBETCKATA
aToMHa GomGa ce cpaBHSBa ¢ Tasn
Ha Onemxaiimep 3a u3paboTsane Ha
aMepuKaHckaTa 6omBa,

Ilo ToBa Bpeme ¢ ch3nagena u
JlaGopaTtopus N 2 - s HAKOJKO
CyTepeHHH cTau Ha CeusMono-
THYHHA MHCTUTYT B NOKpaiiHHHKTe
Ha Mocksa (paiiona [Toxposcko-
Crpewmes, cera san metpo “Co-
Kon™) ¢ wat ot 23 (croBom: IBa-
AeceT U TpUMa) ayum, 3aefHo o
TeXHHOMTE U wWodropute! Kpm
Kpas Ha 1944 r. 6post Ha cpT-  m
PYAHHLATE HAa TO3M “CHBLPIUEHO
CeKPETEH” MHCTUTYT HapacTBa 1o
... 831 Ho npenu Topa - na 29 v , ‘
centemspH 1943 r. - Kypuatos e u3bpaH 3a a.xauemnx,‘axnpem JBaTa My rnposaJia

Our. 5. Egra om nvpBume YparoBo-zpagummu c¢epu Ha
cvBemcekus sgpex peakmop . 1 (emp. 275 om Bocn. )

AoToraea u Ges HOBY HayyHu TIPHHOCH cJiie] TaX. 3anousa ernoriedara no U3rpaxapasero -

Ha 'bPBUA CBBETCKK aTOMEH PeakTop - “koTena’”, kakTo ro HapuuaT Toraea. Tosa e
6bae NpoTOTHNBT Ha PeaKkTopa 3a MpOM3BOACTBO Ha IUIyToHMil. [To npeaBapUTeNnHy
OLIEHKH HeoOX0AuMH ca okosio 100 Tona €CTECTBEH ypaH u 61130 500 ToHa YHCT rpadurT.
Ton “aucr” ce noApasbupa: chbALpkaHue Ha 6op no-manko or 3.10° % u “3oNbHOCTR”
~ ETo 4e BeHara ommpame o TIPOMHIINIEHO NPOU3BOLCTBO, KAKBOTO - NpHroaeHo 3a
LenTa - ChBCEM He ChIUECTBYBa. A H BOWHarTa, Makap u ¢ nobenoHoceH xox, omle He e
3aBbppikna ... HocTaBaT u camu npepaboTeaTt Kokc 3a eNeKTPOIH; paboTHULUTS ca
y6enenu, ue nobusar AMAMAHTH, 2 HeOOXOAMMMA rpadHT C UeHaTa Ha JMaMaHTH Jobusat
nipes aBrycTt 1945 r. Heobxonumus YPaH HAMHDAT ... B OKynUpaHa I'epmanns.
Ipeo6neuennre kato “nonkoBHMIM” 3engoBuy, XapuToH, ApunMoBuy (1 np.) ca Ha
J10B 32 “Tpodeitnu yuenn” (Hewo kato aMepHKaHcKaTa Mucus AJicoc), CYPOBHHH, 3aBOJH
H 0p. OT yaeHuTe Te [OKONBAT camo Mandpen pon Apzene, usBecten KOHCTPYKTOp Ha
CJIEKTPOHHO-ONTHYHH ypenu, ['ycTan Xepu (TuteMeHHHUK Ha Xenpux Xepu), crieuuanuct
1o gudlyanoHHaTa Cenapals Ha ypaHa, U3BecTHUS meTanypr Hukonaii Pun (ot PYCKH
npousxon), A. en6epr, cnenuanner o ueHTpodyri 1 1p. Ho HaxomkaTa e Ha Xapuron:
B JIBOpa Ha koxoobGpaboTBaTeneny 3aBOX Toif oTkpusa Haj 100 ToHa YPaHOB OKHC
(HeobxoaumM M 3a 605) - B 6b4BH ¢ HagmHe “U 3 O 871 Hpenecen 8 Mocksa, YpaHsT ¢
HeobxofHMaTa uncToTa He caMo TpabBa ma 6nje H3BJIEYeH, HO U TpepaboTeH B
“MeTasnoBugen”. .

W Taxa, npes 1946 r. CobBeTckuAT Cni03 Beue npurexana OCHOBHATAa HayyHa
uHpOpMauua u TOXHMUECKHTE CpeACTBA 3a NOCTPOABaHe Ha AApeH peakTop. Bes na
MOXeM Ja ce 3a 1b160YMM Noapo6HO B Lesus ©Tar 110 H3rpaXaiaHeTo Ha peakTopa, rie
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CIIOMEHEM CAMO MMEHATA Ha HAKOU YUeHH Che 3aCJIYTH B TOBa OTHOLIEHHE, I'pynaTa Ha
B. B.I'onuapos usMepsa pusuueckire KOHCTaHTH 32 3aXBalllaHe HA TOTUIMHHY HEYTPOHM,
TAXHOTO 3a6aBsHe U audysus. 5. B. 3en00BHY H3ACHABA poIATa Ha 3aK'bCHABAIINTE
HeyTpouu. Hcait Y. 'ypesuy u U, 5. Iomepanuyk uarpaxnat konuuecTsenata TEOpHA
Ha BEPHXKHATA PEaKLUs B PEajiHH YCI0BHS - OCTPOSBAHE Ha YpaH-rpadMTHH NPU3MU U
CKCIIOHEHLMAIHO YBeJIMYaBaHe Ha IT0ToKa HEYTPOHY B TakuBa npusmu; M. U. [Tessnep
u B. C. ®ypcos paspaGorpar TEOPHA Ha NENICHETO Ha ypaHa U ILTyTOHMS, INManaciok,
Kospaes, Criupak u Bapanos H3MEpBaT MOrabILIAHETO U 3a0aBAHETO Ha HEYTPOHHUTE B
TpauTa U ONPEAENAT ONTHMAJIHUTE pasMepu Ha ypaH-rpaduTHaTa pemietka; E. H.
Babynesuu paspaboTsa cucTemata 3a YNpaBJIeHHe W peryjlMpaHe Ha NpPoLEecUTe B
PCAKTOPH ¢ ka AMUEBH NPBTH. 3a 611130 ABe FoAMHM, MO peKoBofcTBOTO Ha H. Jonexan,
Ca MOCTPOCHH NET TAKHBA MPU3MH ¢ HAPACTBALIA FOJISMHHA: OT ®-1M (45 ToHa ypaH 1

- 450 ToHa rpaduT) no MOCNEenHNsA, OT koHTO Ha 25.12.1946 r. ce Habnwoxapa

JN'BITOOYAKBAHUAT GUI'HAJI 32 BEpPHXHA peakuud ((ur. 5). [6]. (Bee nak, Heka 3a CpaBHEeHMe

. HarloMHuM, ue Depmu 3aielicTBa MbpBaTa Ypassema BEPHKHA ANPEHA Peakysa TOUHO

YE€TUPH TOANHY NPEJM TOBA - B 3aKPUTHS TEHUC KOpPT Ha yHHBepcuTeTa B Ynkaro).

Ha octaBum exuna na KypuaTos na pean NPU3MUTE OT rpaUT M ypaH, OT KOUTO
CJIeA BpeMe Ile BBL3HUKHE NMPOTOTUIILT Ha N'bPBUA CHBETCKH aTOMeEH peaxTop 3a
NPOU3BOACTBO ... Ha IUTYTOHMI. 3ammoTo Kypuartos Beue 3nae, ye IJIYTOHHUAT € MHOTO
no—hoaxozunu 3a H3rOTBSHETO Ha aToMHaTa 6ombal )

Ouwe npes ecenrta Ha 1943 . AHIIUACKATa Tpyna, 3aHMMaBalla ce ¢ ATOMHHUTE
pa3paboTky, e npexsbpiena B CAIIl u Kanana, Mexay Tax e u dyxe, koiiTo no
HacTogBaHe Ha OneHxaiiMep e npusneuen B Jloc AnaMoc, B TeOpeTHYHUA OT/el,
PBKOBOfIeH oT XaHc Bere, knaeto pabotar u Puyapa @aiinman, u Bukrop Baiickondg.
H nax ®yxe e, xoiito TNOTHPCBA W yeTaHOBsBa Olle npes despyapu 1944 r. BpPB3Ka C
pean,uema Ha pyckoTo pasyaHaBaHe Xapu [Nosia. BebliHocT Toa e HATYpaJTM3UpaHUAT
B CAIIl opecku espenn HMrop I' oGoanuLKH, KOHTO omie npes 30-Te TOJAHHH, clie]
nipecensane B llselinapus, ce e yctanosus B CAIll. Cxopo To#, mMbpBoHAYATHO YCTHO
(Xapu Fona e xumux no 06pa3oBaHHe), a clle] TOBA H MHCMeEHO npejasa noapobHocTH
33 METO/1a Ha ra3oBa Juy3Hs 3a OT/esAHE HA H3OTONUTE Ha ypaHa, Ha KOSTO C¢ OCHOBaBa
‘paboraTa Ha 3aBoza B Ox-Puax. (Cnen Bpeme no CBIIHA METOM U ChC CHIATA e ILe
paboTH pyckuAT 3aBoj B ITononck). A npes pespyapu 1945 r. B BocTbh Dykc npenana
IIbJIHOTO ONMCAHKE HA FOTOBATa 32 M3NpPo6BaHe aTOMHa GomGa; KOHCTPYKLMS, pasMepH,
KpUTHYHA Maca Ha TJIYTOHHA, METOJ 32 MMILIO3MSL, JIIH 3a HelHaTa peanusanus,
CHCTEeMa 33 NeTOHALMA, HHMLMMPaHe Ha B3pUBA U np. Koraro 'onj my npegsara 1500
Aonapa “3a WsBbpUIEHH pasxogn”, Oyke Npe3puTesIHo oTkas3Ba. Tyk e macToTo ma
CHOMEHEM, He 1o ToBa Bpeme B Jloc Ajamoc pa6otar 2300 oy, xato 485 ca ot
KOHTpPapa3y3HaBaHETO, NOA PLKOBOICTBOTO HA MOJTKOBHHK Bopuc IMamw, cun Ha pyckus
murpononut B CAIll. A 3a TaxHo yremenue, ue 1o CBILOTO BpeMe UHMDOpMauus 3a
aTtoMHuTe paspaborku B CAI 1 3a cebp3aHuTe ¢ THX AeHcTBaIIM 3aBOAH (B KOUTO Bede
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paGoTAT HSAKONKO AECETKH XWIAAM IYIUM), IPUCTHIAT U OT APYIU UITOYHHMUH C
' ncepgoHuMu “Crennun”, “Tlepcuery”, “Pynept” w T.H. B Tasu peilHocT HesaBHCHUMATa
TIOTRBBPKAABaILA ﬁﬂd)opmaung € OT ChILECTBEHO 3HAYUCHUE.

Enut ot Tax e IOimyc PosenBepr. Uixenep no o6pazopanue, paHaTHU3MpaH NapTHEH
(byﬁlcunonep no npodecus, dieH Ha komnapTtuara Ha CAIll, To#i - cbwo xaTo ®yke -
CaM NOTHPCBA' M Ce CBBP3Ba ChC CHBETCKOTO pa3y3HaBaHe OIle Npelu BoiHATa (TakaBa
€ 1 OCHOBHaTa 3ajjaua Ha KoMMHTepHa) M npefiaBa ApeOHN AUIETAHTCKHY CBEJSHHS - 3a
eJIeKTPOHHO-IbYeBUTe TPBOM HA pajapuTte W Ip. ollle 1O BpeMe Ha ciyxbarta cu B
apmusTa. Ho korato mypesat my Heitsun 'punraac (cpmo och3HaT “BOHHHK Ha
CBETOBHATA NPOJIETAPCKA PEBOTIOLIUA”, KaKTO caM 3asasgBa) ipe3 1943 r. e MoOwnnaupan
Jla paboTH KaTo TeXHHMK B MeXaHM4HHUTe paboTiwinnuiy B Jloc Anamoc. U ceenenusra
KOUTO Te NpeAaBaT (npe3 HoemBpu 1944 r.) - cmMchUM Ha yueHuTe, paboTeuy s
pasnuuHnTe tabopatopuu Ha Jloc Anamoc, 9yTo U BUASHO, CKULM 1O TIaMeT Ha 9acTH
Ha GombaTa ¥ Ip. - MakKap, KakTo ce 0Ka3Ba, Ja MMAT CaMO He3aBMCGHM ITOTBbPAUTENCH
xapakrep, A06MBAT 3HAYHTENHA CTOHHOCT.

Ha 2 1oum 1945 r. B Canta ®e Oykc npenapa vHa osy (a Toll Ha pyckus pesuaenT A.

A. SluxoB) nujiHO onucaHue (C 4epTexHu) Ha rorosata 6omba: OT BEIECTBOTO 3a
MMIUTO3UBEH B3pHB, NPe3 KOHCTPYKLHATA HA MOJIOHHEBHSE HHMLMATOD HA HEYTPOHHU ...
O JIATATa ¥ MACTOTO Ha ITBPBOTO M3MHTAHHE Ha 60MGATA B IIYCTHHAITA Anamoropno;

KaKTo U Hamepenuéro Ha npasuTesicTBoTO Ha CAlll 32 roToBHOCTTa fa ynoTpebar npe

6ombu cpery Anouus ¢ nen 6bp3a kanutynauud. A Ha 19-tu centemBpu Dykc mie

npefafe ¥ OTYETA 32 PE3YJITATHTE, KAKTO OT M3MUTAHUETO B AJIaMOropzo, Taka H OT
6ombapauposkuTe Haj Xupownma u Haracaku, 3aeiHO ¢ BCHUKH MPENOPBKH Ha
aMepPUKaHCKUTE YUeHH 3a yBeJlMuaBaHe Ha e(QUKacHOCTTa Ha cliegBauTe 6oMOH, KOUTO
npeAcTOAT Aa 6BJaT nocTpoeHH (OT T.Hap. “cMeceH THN: ypaH + IUTyTOHMi{). A oT

JaHHUTE 32 NpOoU3BOACTBO Ha rTyToHud B Ok Pumx - okono 20 kg/meceu u oborateH

ypaH - oxoso 100 kg/mecen B Xanadopa, Moxe a ce MpecMeTHe ¢ KoJiko 6oM6u MoraT

Jla pasroJyiaraT aMepHKaHLHUTE ...

(Caedea)

BEJIEXKHU ‘

[1] Taxa HanpuMep ce MoABM PasKa3bT Ha XHBeelus B Kues, B3en UMeTo Ha Maiika
CH, CHH Ha JlaBpenTnit Bepus, Cepreii Asexceesuu I'ereuxopu, criopes KoroTo, ripes
centeMBpH 1939 r. y Tax Be ceAMMIM (HesleraaHo) e rocTyBa ... Pobept OmbHxaiMep!.
BbB BAurHanarta roiam mym kHura Ha pesuienta Ha KUB B CAIll ITapen CynoruiaTos
(P. Sudoplatov & A. Sudoplatov, Spies .., New York, 1994) Ha chbBeTCKHTE Opraku
CB3HaTEeJIHO Ca ChTPYAHUYE/H He caMo OmrsHxaiiMbp, Ho M EHpuxo ®epmu, Hunc Bop
u Jleo Cunapa! B JocTa MpOHHYeH [UIaH 3a PONisTAa HA PYCKUA aTOMEH IUIITHOHAXK ©
paskaszaHo B kHMrata Ha CranuciaB Ilectos “Bom6a - TaiiHbl u CTpacTH aTOMHOM
npeucnoaneil” (Msxn-so “Ilanc”, Cankr-TlerepOypr, 1955 r.).

[2] Ako cH r103BOJIMM A Ce BITyCHEM TYK Aa pazkaxeM 3a SIkoB Bopucosuy 3enmosuy
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(1914 - 1987), 6uxMe oTHILIM MHOTO fajey. [IpuHocuTe My ca ToskoBa rojiemu B Haii-
pasnu4Hy o61acTy - oT u3MKaTa Ha €JIEMEHTAPHHMTE YaCTHIM, HA aTOMHOTO AP0, 10
acTPO(HIMKATA U KOCMOJIOrHATA; 2 IPHUHOCHTE My B 06/1aCTTa Ha XUMHYecKaTa ¢uzmKa,
TEOPHATA HA FOPEHETO, B3PUBA U JeTOHALUATA, BEPIKHHUTE PEaKLMH JIEXAT B OCHOBATA
Ha LiAlaTa CbBETCKA BOCHHA AfpeHa mporpama. OcobeHy H BLPXOBH ca HEroBHTe
IIPHHOCH B pYCKHTE TEPMOAAPEHH pa3paGoTKku. 3aTOBa HHe Iue BBBEAEM M
“ynotpebssame” fkos Bopucoeuu ad hoc u me NpenpaTuM KbM JAPYTH TEKCTOBE,

- pasrjexnamm cneHaliHo XHBOTa H HeJIOTO Ha 3enJOBHY - BXK. Hanp. Bionemun ua

[®5, xH.3u4d, 1988 .

[3] IToapo6HocTHTe OT arenTypHuTe PaspaboTky, CpeILH, IPOBaJIM U NPOUHe HAMA
A3 IpepasKa3BaMe, Thil KATO CTOAT HACTPaHa OT LeJIUTe HA HAIINS pa3skas. Te ca omcanu
(Mo pasMYeH HAYNA) B CIOMEHATHTE ABE KHHIU (Mecros, Cy,qbn.na’ron) N UMTHpaHUTE -
TaM OPYrH H3TOYHHIH. - ‘

[4] OrHavano Kanuna e BKitoveH B CrieumanHyss KOMUTET U B TeXHUYECKUS CBBET,
PBKOBOJELIH “YPaHOBHSA NPOEKT”, HO OLlle B HAYATHUS [IEPHO/ HA HErOHATA pabora Toi
ce cbnbekBa ¢ Bepus, Ha xoroTo e NpsAKo NoJYHHeHa AeHHOCTTa My. A KbM Hero M
HeroBus aHTypax Kanuua xpanu aea6oka HenpuasbH oT BpeMeto (1934 r.), koraTo He
My MO3BOJISIBAT 1A ¢e 3aBbpHe B KeMOPHIXK, KbaeTo paboTH oT 12 ronusm v e JHpeKTOp
Ha CrieLMaJIHO Cb3/laieHaTa 3a Hero MoHoBcka tabopaTopus 3a ‘CBp'bXCHJIHI/I MarHHTHH
nosera. Cles HeKOJIKOKPATHH CONBCBIM ¢ “BHCILIETO NapTHHHO PBKOBOACTBO” Ha
ATOMHHTE H3cjienBaHUA Ha ChBETCKUA ChIO3 Tol nume Ha CTanuH:

“HApyrapure Bepus, Maneukos u Bosnecencku ce IbpxaT B CriellMaJIHUA KOMMTET
xaTo cBpbxqoBeln. OcobeHo Bepus. Hanctuna B Hero e aupureHTtckarta nanka. Topa
He € JIOLIO, HO 3aJ Hero IbPBa LMTYIKa TpsbBa Na CBUPAT yuenuTe. Hamu Te €2, KOHTO
AaBaT TOHa Ha uenus opkecTbp. OcHoBHaTa ciabocT Ha ap. Bepus e, ue QUPUreHTHT
He TpsaGBa caMo Ja pasMaxpa NManKaTa, HO M A2 MOXe Ja 4eTe napTUTypaTta. A npH
Bepus ToBa ¢ cnabo ... ¢

Pas6upa ce, ckopo cnex ToBa Kamuiia e oTeTpateH oT uscieapaHusTA.

[5]1 A6pam Mcakosuu Auxanos, poa. npe3 1904 r. B Kapc (Apmenus), 3apbpluBa
JleHrHrpaAcKus NONHTEXHUYECKH H-TYT npes [928 1. 1 pabotu (o 1941 r.) 818 dusuxo-
TEXHH1ECKHUA U-TYT, KbAETO & €AMH OT BoAelHTe GDH3ULKM B AApEHHTE H3cTedBaHHA C
M3BECTHH NMOCTHXKEHUS IIPH U3Y4YaBaHe Ha NPOLIEca Ha PaXOaHe Ha TNO3UTPOHM OT raMa-
JTbMH B KYJIOHOBOTO MOJIE€ Ha AAPATA, Pa3CeHBAHETO Ha PENIATHBHCTHYHH €JISKTPOHH,
opmaTa Ha BeTa-crekTHpa, CbCTaBa Ha MLPBUYHHTE KOCMUYHH JIbUM H np. Ilpes 1943
I. TOH ¢ Ha3HaueH 3a PbKoBoAuTeN Ha JlabopaTopus N 3 (cien BoiiHaTa IpeMMeHyBaHa

B MHeTuTyT o TEOPETHIHA U eKCIIepUMeHTalIHa PH3MKa), kbleTo npes 1949 r. e nmycHat
ITbPBUAT B CTPaHATA TeXKOBOIEH fAApeH peaktop. IIpes 1950 r. e mycHaT mbpBUAT
LMKJIOTPOH, a 1pe3 1961 T. - npoToHHMAT yckopuTen 3a 7 GeV., Ymupa npes 1970 r.

[6] 3a Manko BeapMHa B HalUMA pa3Kas, e UMTUPaMe ONTHCAHHETO Ha Ta3H ClieHa oT

“nemoncTpauua Ha @-1 npex Bepus (no paskasa Ha npod. Y. I'. Tonosun, no tosa
BpeMe e/JMH OT 3aMeCTHHUMTe Ha KypuaTos):
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“KypuaToB JMYHO, “Ha pbKa”, MOBAKIA 3a6aBUTEJHUTE KaJMHEBU TNPBTH U
BUCOKOTOBOPUTEJIAT YCUIIBA [PAKAHETO Ha HEYTPOHHHUTE Bposuy, KOETO NOCTENEHHO
NpeMMHaBa B HernpekboHaT wym. KypuaTos crmupa no-HaTAaTBILHOTO H3MBKBAHE Ha

6s1cHsIBA:
HpqiTg:aHniomHocha e oxosio 100 BaTa U Aa a1 yBeJMUaBaMe MOBeUYE HE 6uBa‘:. Cera
Tpa6ea B Hesl Ja BMbKHEM JOIbJIHUTENIHO YPaH H cneun BpeMe Lie [OJyYHM HOB BUJ
AIpEH 3apsf, KOUTO AMEPUKAHIMTE HAPHYAT MJIYTOHUHU.

Bepus ce 06pbuia KbM ChIPOBOXKIALLMSA T O FeHepalL:

- E, Huxonait Huxonaesuu ([TaBaos), 3a10B0JIsBA JIH BM NPENCTABIEHUETO Ha
KypuaTos? A npu “koTenia” Moxe Jii Jla ¢e oTu/e? |

- He, Jlappentuit [TaBsioBuy, B OIM3KMTE YAaCOBE TaM HE MOXe lia ce TPHCTBHIN,
3al10TO PaJHOAKTUBHOCTTA € I'OJISIMA, BPElIHA € 32 B,HpaBCTO.’

- Y xaxBo omie mie Hu nokaxere? [lym BBLB BUCOKOTOBOPHUTE]IA, OTMETKH IO
BBKEHLETO (Ha KOETO Ca HABbLP3AHM 3a6aBUTEHUTE NPBTOBE)? HepnoctatbyHo. Kax

e AOKaXKeTe, Ye TOBa € BEpIKHA peakLimns? ‘

- Moxe 1a ce u3Mepu paJuoakTHBHOCTTA HA KOTeJa - BUepa f HAMAILE W yTpe nak
wwe e Hamansna. OnepaiusaTa MOXe Aa ce IOBTOPH ¥ T Nak Lie ce noss. lle nocTaBum
06pasIy OT ypaH B KOTeJa, I NoYakaMe U cjie]i Mecell - JBa XMMMIMUTE (e IoKaXaT,
Ye ¢e'e NOIBUI IUTyTOHHH.

- A MHOro Ny MIyTOHUH 1ie ce OTAeH?

- Munurpamu,

- Munurpamu? TIak HMILO HSIMA Ja BUAMM ... [loJ MUKpOCKOI JIH [i€ IO IieAame,
Kax Ie TO OTJIHYUM, Ue e IUTYTOHHH, WU BH6 TaK Hello ApYro Lie HH npoGyTaTcz

- Moxe fa ce OTIIMYM CaMO 110 PAAUOAKTHBHOCTTA, 10 XHMUYECKATE My CBOMCTBA.

- A KaK Ile Ce YBepUM, Ue TOBA He & JIbxa, He & Bama haHTasus?

- Hue u cera BiokiaMe, ue He e daHTasus. BeprxHata peakuust HY ce MOJYUHABA,
yripasnssame 1. Hie Toky 110 s NpeIM3BUKaXMe, IOXbPXKAXME U CHIPSXME, 1O HAIle
sKeJlaHMe. A de TOBa e IUIYTOHMI, e pasbepeMm, KOraTo ro B3PUBHM - [0 MOILIHOCTTA.

- Jlocera roBopuxTe 3a ypaHoBa Gom6a, a cera 3a meTOHPICle

- 3a chxasedue, IUTYTOHMI HUE He MpHTeXaBaMe, a 3a CBOMCTBATA Ha ypaHa HHUE
3HaeXMe olLie Mpey BoitHaTa. 3a MTyTOHMA Hue pasbpaxme oT TeopusaTa Ha Husie Bop
M OT OMMCAHUETO HA B3pHBa Hajg XupoIumMa.

- [Toxonkoto 3Ham Bop e naumduct - ot6ens3sa Bepml.. 3HaeTe JIM KAKBO CH TTOMUCIUX
... dpyrapu, uzesre Bcuuku!

U cnep xato oétasaT Hacame ¢ Kypuatos:

- Hanuwerte, Yirop Bacunuesuu, nogpobro mucmo Ha bop. Toit e 6un B CALL
yuacTBas e B 06¢hKIAHUSA TPH U3rOTBAHETO Ha aMepuKkaHckaTa Gomba, MOXe 1 ¢ HeLO
Ja HU rioMorHe. Hue uie npatim Haml HajexnaeH 4yosek B Koneuxaren ga My saHece
MMCMOTO M Aa JOoHece oTropopa ... }

Tosu “Ham Hagexaed YoBek” ce okassa Slkos Ilerposuu Tepreuxuii. @
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MIPUHOCHT HA OMBHKO-

MATEMATHYECKHS ®AKYJITET
3A Cb3JABAHETO U OPT AHU3UPAHETO HA

BI/I.CHIET(.). TEXHI/I‘-I}ECKO YUYUJIMIIE B CO®HUA

Menxa Jlasapoea

E,uﬂo OT Hal-BaXHHUTE ChOMTHS B UCTOPUSATA HA BUCLIETO 00pa3oBaHUe y Hac e

OTXpHBaHEeTO Ha BuciieTo Texuuuecko yummme (BTY) B Cotus, 3a koeTo rosiemu
3aCJIyrd uMat npenoxabatenute oT Gusnko-MaTeMaTHueckus $akynrer (OM®) xpMm
Coduiickus ynusepouter (CVY). \

Waeara sa noarorssiHe Ha TexHuuecKky KaJpH ¢ BHcile o6pa3oBaHye y Hac e 3aJ10KeHa
owue B 3aBelaHueTo Ha Essioru leoprues, kolito ABPXKH “HayuHUTE IPEAMETH, KOHTO 1L
ce NpenoAaBaT B ToBa yunnmue (Bucwero yuunuwe - 6.4.) ga 6saat NPEUMYLLECTBEHO
OT NOJIOKMTEJIHUTS HAYKH C MPHJIOKEeHHe KbM HHIYycTpuaTa” (1). 3a na ce cnasu dopmasHo
Ta3u 4acCT OT 3aBElIaHUETO, 3aKOHBT Ha YHMBepcuTeTa oT 1904 T. npenswkna @M na

~ 6bae © ABa oTHena: HAYUEH M TeXHMYECKH. 3aKOHDBT 32 HapOJHOTO IIPOCBEIlIeHHE, IPHET
oT XIV-to OBukHOBEHO HaponaHo cubpanue npes 1909 r. B iogotaen XK, . 11 “yeTpolicTBo
Ha YHuBepcuTeTa” NpeaBIDKaa OTejed TeXHUuecKy (axynrer kbM Yuusepcurera. Teau

%

TIPOEKTH HA NPAKTHKA HE CE OCHLILECTBIBAT. Kanpu 3a 6barapckata unayctpus u-

CTPOWTENICTBO C€ MOATOTBAT B TeXHHYECKUTE BUCLIM Y4eOHM 3aBeNeHus B TyxOuHa.
OduumanHoTo MHeHMe e, ue Bharapus Hama TPaJHLKH, HATO YCJIOBMS 3a ToBa, [Ipes
1939 r. npu pasrnexpane Ha npoexTa 3a NPEeNCTOAIOTO U3MEHeHHe Ha 3akoHa 3a
HapoanoTo npocselyenne, AkaneMuunusr cbser Ha CY npeanara rnpej BUi “oTnaBHA
HA3PEJIMTE HYXIU 33 TIOJTyYaBaHe Ha BUCLUE 06pa3oBaHKe B HALLIATA CTPAHA 110 pasIuuHU
TEXHUMECKH MUCLMIVIMHE” fa O'blle BINCAH B 3aKOHOMPOEKTA K'bM ceqemTe baxynTera
Ha YHHBEpCUTETA H HH HOB - TEXHUUECKH CbC ChOTBETHMTE KaTeaph (5).

MHeHHeTO, Ye € HaJIOKUTENHO B Bbarapus na ce sanouHe nmoiroToskaTa Ha
HHMXEHEPHO-APXHTEKTYPHH KalipH, aKTUBHH [IPUBBPKEHHIM Ha KOETO ca WieHOBETe Ha
TOTABAIHOTO Bbiirapcko MHKEHEPHO-apXUTEKTypHO apyxecrso (BMAD) u penuna
npenojapatenn or ®M®, ce Hanara exsa npe3 1941 r. Ha 6 1oxu 1941 r. e yreppaen
32KOH 32 Ch3llaBaHe Ha BucmeTo Texmuuecko yannuwe (BTY) B Codus (6), xoeTo uma
3a Uest “Aa Jalle Ha CBOMTE BBIMHMTAHMIN OCHOBHH TEOPETHYECKU U NPaKTHYECKH
TIO3HAHMS N0 CJIEABAHATA OT TAX CrenUanHocT...” (7). OTkpuBadero ua BTY ce HNOAroTBA
OT Ha3HaueHa cbe 3anoBes Ne 4203 ot 18.12.1941 r. Ha MHHHMCTBP-NIpescenaTeNs U
MMHHCTBPa Ha HAPOAHOTO NPOCBELLEHHUE TPUH/IEHHA KOMUCHS, B KOSTO BIM3a M leKaHa
Ha ®MO npo. Jlro6omup Yakanos. :

TpeaBkaa ce OTAGNBT 32 CTPOMTENHO HHKEHEPCTBO a ce OTKpHe npe3 yueGHaTa
1942/43 r. Ho Tb# kaTo BBIPOCHT 3a HAMHUPAaHETO Ha NOAroTBEHH NpPENoJaBaTe/H He &

“Henka Jlasaposa - Inasen ypeduux 6 Hayuonaanus noaumexnuuecku mysetl
Hoxnad na wbuneiina nayuna cecus no cayuaii 100 200unu om cesdasanemo na DPMD,
cacmonna ce npes dexemepu 1989 z. & aynama na CY “Ka. Oxpuodcrku” ‘




- obyweHue

JeceH 3a pellaBaHe, MUHHCTEPCTBOTO HA HAPOJHOTO HPOCBELICHUE Ce obpBiLa ¢ mIcMo
(30.12.1941 r.) no Pextopa Ha CY ¢ mon6a 3a chbaeficTBue “mpeaMETHTE BUOLUA
MATEMATUKA, ASCKPUITTHBHA TEOMETPHS, XMMHs1, (uskKa, TeOIOrHs H NETPOrpagus, KouTo
©6 3aCTHMBAT NPe3 IbPBaTa M BTOpaTa rofiuHa” aa 66AaT 4eTeH! OT TIPENOJABATENH OT
OM®. “ScHo e, ue 6e3 MBLAHOTO ChASHCTBHE HA YHUBEPCHTETA, 10 HA3HAYABAHETO HA
HY)KHUTE TIPerioJaBaTeli, OTKPUBAHETO Ha BHCIETO TEXHHTECKO yUuTHIIE & HEBBIMOXKHO"
€ KOHCTATaLMATa Ha [laBHUs cekpeTap Ha MunuctepersoTo npod. b. Moros.

OcBeH ToBa ce IIpeljara npeiMeTHTe QU3UKa, XHMUS U XUMUUHA TEXHOJIOTHL,
reojlorud ¥ merporpadus na ce 4eTaT B CHOTBETHUTE MHCTUTYTH Ha CY. “Hue ce
HagaBame, ye CouilcKuAT YHUBEPCUTET, KOHTO € Aajl 1o cera IbJIHO c"bneﬁcmuel 1o
OTKpPMBAHETO Ha BUCIIETO TEXHHYECKO YUUIIHILE B BBIrapus, He e HU OTKAXKE CBOSTO
LeHHO CBbIelcTBHE U MOMOII, 3a A2 MOCTABUM TOBAa YYWJIMILE Ha 3/ipaBH OCHOBHY,
OCHIypsIBAIKH IO TO3H HAMH HENOBOTO TIPABMIIHO passuTHe” (5) € PUHATLT Ha MHCMOTO,
QakynTeTHHAT cbBeT Ha ®M® B MBpBHTE AHM Ha sHyapu 1942 r. obewxaa MUCMOTO.
ITo crieLHaAHOCTHU C& B3MMa CTAHOBHILIETO Ja Ce OKaXe IThJIHA MoAKpena ¥ ChACHCTBHE
33 IPENOJABAHETO HA CHOTBETHUTE IUCLIUILTHEY (5).

BHCLWIETO TEXHHYECKO YYHIMILE Ce OTKpUBa Ha 4 okToMBpU 1942 r. ¢ akajeMH4HO
THPXKECTBO, HA KOSTO MPHCHCTBAT MHUHUCTDH, HAPOTHY MPEACTABATEIIH, Npodecopu
o1 CV, apxuTexkTH W uibxkeHepU. THPKECTBOTO 3anovYBa ¢ ped Ha NpefcenaTesis Ha
HApOYHATA TPHUNEHHA KoMucHsa apx. U, JlaH4oB, WIeHOBE Ha KOATO ca NpodecopuTe
ot ®M® JI. Yakanos u I'. Hagxkakos. Apx. JaH4oB B Ka4eCTBOTO CH Ha BPEMEHEH
-peKTop HabejisA3Ba 3ajayuTe, KOUTO MPEACTOAT Ha YYMIMILETO 3a TEXHUUECKOTO
usrpaxnane Ha crpanaTta (8). [Ipenswkaa ce H OTKPHBAHETO Ha MaIluHHHO-TEXHOJOTHUeH
(akynTeT. B koMucHsTA 32 NPOYUBaHE YCIOBHATA 38 TOBA, KAKTO M 33 H3JUPBAHETO HA
TTOIXO AL KAHIMAATH 32 TIpenofapaTeliu, Bausa ¥ pusukbT npod. I'. Hapxakos. Tosu
(akynreT ce cb3gana npes yueGHaTa 1945/46 r.

IThpBUTE YETHPU NPENOJABATEH O CTIELMAJIHUTE JUCHUIUINHY ca U30paHu upes
KOHKYPC OT C’hCTaBeHHTE CHOTBETHO 32 BCAKA CMELMANHOCT TPHUJIEHHH KOMHCHH. 3a
penobed nmpodecop, TUTYNAP Ha KaTeapaTa “TeXHHYecKa MeXaHHKA” e HasHa4eH
IOLEHTHT Ha KaTeApaTa Mo aHaJMTHYHA MexaHuka npu ®M® Apkanuit CrosHos. B
CBOUTE JEKLMM TOM 3afl03HaBA CTYJEHTHTE CHC CTaTHKA, AKOCT HAa MaTepPUAJIUTE,
KHHeMaTHKa, JMHAMUKA ¥ MexaHHka Ha QuiynauTe. KaTo XoHOpYyBaHH NpPEnoJaBaTesn
BB BTV 3amousar paboTa seser npodecopu H goueHTH oT CV, IECT OT KOUTO ¢a OT
®M®. ITpod. n-p Kupwi [Tonos uete Ha cryneHTHTe 0T I 1 I KypC JIEKLMHU 110 NPUIOKH
MaTteMaTHKa. KypchbT M0 HeCKPUTITHBHA PeOMETpPHSA 32 MHbPBOKYPCHULIMTE CE& BOOU OT
npod. a-p Jumutep Tabakos. Couo B I kype npod. I'eopru Hamxkakos 3amo3HaBa
CTYIEHTHTE C OCHOBUTE Ha (pusHUeckaTa MeXaHUKa, TOMIMHA, CBETJIHHA, MATHETU3BM
U enekTpuyecTBo. AcucTeHTHT My Cazno MiBaHOB moAroTss 26 ABy4aCOBH yNpaXHeHUs
K'bM THX, ChoGpazeHU ChC CIIEUHANIHUTE UHTepecH Ha cTyiaeHTHTe. [Ipod. Wsan
TpudoHoB npenojasa XHMUA H XMMHYHA TEXHOJIOTHS, B KOMTO BKJIIOUBA M OCHOBH Ha
MeTaJlyprusTa Ha XKeJig30To, uyryHa 1 ctoMaHata, [Ipod. Haym Hukosios yere Kypc 1o
obIa M criequaiHa neTporpadus, a nout. Ekum BoHues - no reojorus, kato obpbiua
creLnaIHO BHUMaHKe Ha HeliHoTo npuioxerue (9). ‘

Tesu npenomapatenu oT ®M®, pbnpexku 3aeTocTTa CM HAMUDPAT Bpeme 3a
noaroToBkata Ha ctyaeHtite ot BTY, kato usnonspar 3a ofyueHueTo UM KabuHeTHTE
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1 NocobHsITa Ha HHCTUTYTUTe Ha OM®. UntocTpauus Ha ToBa e o(pHIHaNHOTO THCMO
oT 21.06.1946 r. ot PexTopa Ha [IbpxaBHAaTa TIOJHTEXHUKA npod. Bacun Ileescku no
npod. I'. Hamkakos: : :

“AKafeMUYHHAT CbBET NpH JIbpiKaBHATa MONUTEXHMKA [leHH BUCOKO HanpaBeHoTO
ot Bac npen cbBeTa Ha ®M® 3a npegocTassiHe npes yueGuata 1945/46 r. pusuueckata
ayBUTOPHUS 3a JIEKUMHTE Mo onnUTHa (usuka. HesapucuMo ot Tosa Bue c¢hulo Taxa
OCTABHXTE Ha Pa3IoJIOXKEHNEe BCHYKH anapaTH, Nocobust U MaTepHaJii, HeoOXo MMM 3a
U3BBPLUBAHE HAEMOHCTPALMMTS NO OMMTHA (U3MKa, Be3 kouTo obyueHHeTo Lielle Ja
6'b € UYBCTBUTEJIHO CIILHATO: '

Beumxo ToBa rosopu 3a ronemute Bi cumnaTun kbM JIbpikaBHaTa NOJHTEXHUKA, HA
KogTO BMe cTe elnH oT MbpBMTE MpenoiaBaTeNy, 4ieH Ha AKaJeMHYHHS CbBET -
- TOTaBALLIHATA Halzo;q Ha KOMUCHS, PELIEH3EHT B KOMMCHATA 110 €IEKTPOTEXHHKA M HCKPEH
CTOPOHHUK 32 HElHOTO NMpeyenssane.

Kato npeucHssa BeHYKo: ToBa, AKaAeMUUYHHAT CHBET CMATA 3a CBOH ABLJr Ha Bu
U3KaXKe CBOSTA 6/1arofapHocT U CH NO3BONABA 1A BAPBA, Ue OPH HykKa M 3aHanpes Ie
MoXe Ja pasuuTa Ha Bamara uenna momkpena”(s). : _

Cnexn orxkpupatetona BTY (fibpiaBHa nonutexsuxa ot 1946 r.) ce 3acumpat BpbakuTe
mexcy Heron ®M@. Ot 1943 r. pesoBeH npodecop;, TUTYNIAR Ha KaTeAPATA 10 IPUILOKHA
MaTeMaTUKa CTaRd JOUEHTHT OF KaTeapaTa o Aud)epeHIMaIHO H HHTEerPaIHO CMATaHE
npu ®Mi@ [eoprie Bpanuctinos. [Tpes 1945 r. sseBTY ce xa6unuThpa [BITOro SMINEUAT
acucTeHT Ha npod. I'. Hamxaxon Cazno UsaHos, kolire ot 1946r. e pegosen npodecop,
TUTYJIAD HA KaTeLpaTa no ¢usnka npu JIbpxasiaTa nomarexuuka. [lon prxoBoacTBOTO
Ha npod).['. Hamxaxos 1 Casno MisaHos b napTepHus eTak Ha crpafiaTa otkeM yir.”/Iparan
ankor™ ce ¢r3zaBaT NrspBUTE NabopaTopyu e BTY - no ¢uzuxa. B-rax ce npopexnat
TIPaKTHYECKUTE 32HATHSA CbC CTYReHTUTE oT Crpontrentus gakynteT. JouenT, a BO~-KbCHO
npodiecop No paHOTEXHUKA U eJIEKTPOHHKA CTaBa APy aCHCTEHT OT KaTeApaTa fo ONUTHA
busuka - uox. Kupun Kupkos.

Ipod. A. CrosHOB, XaTo PHKOBOANTEN Ha KaTeApaTa 10 TEXHMYECKA MeXaHMKa B
JnpicaBHATA NOJUTEXHUKA, a BriocjeAcTeMe B VIHXKeHepPHO-CTPOMTEIHNS HHCTHTYT,
yCnABa Ja HaroJu CBOETO MaTeMaTHuecko 06pa3oBaHME K'bM H3HCKBAHMATA Ha
HHXKeHepHHUTEe Haykd. Tol nposBsaBa ronsMa B3HCKAaTEJHOCT KbM COJHMIHATA
MaTeMaTHYecKa MOAFOTOBKA Ha ChTPYXHULMTE CH, NPUBJIMYA ronsM 6poii HHKeHepH
32 ACHCTEHTU M HE MAJIKO OT TAX U3LUra Ha AKaXEMHYEH [OCT KaTO HOLIEHTH H
npodecopu. OT eaMHCTBEHATA 1O OHOBa BpeMe KaTepa IO TeXHMUecka MeXaHHKa B
TlonuTeXHUKATA M3NH3AT MpeNofaBaTe/IMTe N0 JUCUHIUIMHUTE HA TeXHUYecKaTa
MeXaHHKa B [OUTH BCHYKH BHCIUM TEXHWYECKH yueOHM 3aBe/leHus y Hac,

Ipod. I'. BpagucTuiioB Jajie MaTemMaTHyecko 00pa3OBaHUE Ha XWISLOM HHXKEHEPH M
apxurexTy. Toll ch3fa e yuebHHTE IporpaMH 110 MPHIIOKHA MaTEMATHKA H BbBeJie B Kypca
CH CTIELIMAJTHH I'VTaBHM 32 PAa3JIMYHATE BUJOBE HEDKCHEPHM CTIeliHaiHOCTH. B HeroBaTa kateapa
M3pacHaxa KaTo NPerojaBaTed MaTeMATHLIM, KOUTO ¢b3aloXa KaTe[puTe 10 MaTeMaTHKa
B GBJIrapCKUTE BUCIIH TeXHMUeCKH y4ebHM 3aBefienns. KaTo nekaH Ha CTpOMTeJIHHUS
dbaxynrer (1945 - 1947) u Pextop na [IbpxasHata nojutexuyka (1947 - 1948) u na Bucunis
MAILIHHHO-6JIeKTPOTeXHIHUYeCKH HHOTHTYT (1962 - 1966) npod. I'. BpaxucTinor nma roneMn
32CJTyrM 3a M3rPaXJaHe Ha BUCLIETO TeXHHYecKo obpa3oBaHue y Hac.

B pnroBogeHaTa or npod. C. Ueanos xateapa no ¢usuka koM JbpxaBHaTa
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TIO/IMTEXHMKA 3aM0YBAT Pa6OTA HAKOM CIIELMATHCTH, KOMTO [IOCTABAT HA4a0TO Ha IPYTH
TEXHUYECKH HayKH - PaIHOTeXHHKA, IMHAMUKa Ha QITyUIUTe, TEXHHYEeCKa KUOEpHETHKA.
Karo pexan Ha MammHHO-TexHonoruyHus dakyntet (1946), Pextop Ha [Tonurexnukara
(1951 - 1953) u Ha MaiuunHo-enexrporexauaeckust HHCTUTYT (1953 - 1960), npod. C.
WBaHos nposesBa ronsiMa u3o6peTaTeHOCT ¥ HHULMATHBHOCT 3a Ch3daBaHe Ha
eKCTIepUMeHTaHa 6a3a, roHa 32 HAYYHM U3CJIEABAHMUS B TEXKHTE CJIeIBOCHHH TOJIMHU.

. Ipes To3u nepuon nperogasatenute oT ®M® Usurpapat eHA U3KTIOUMTENHO BAXKHA
poJId 32 Pa3sBUTHETO Ha BUCIUETO TeXHHUECKo 06pa3oBaHMe y HAC KATO MPEHACST
npernojasaTeicKUsA CH ONUT M HAYYHHTE TpalHUWK Ha YHUBepcuTeTa B o6ocobunuTe
ce No-KbCHO Ha GazaTa Ha [ToMMTeXHMKATA YeTHpPHM TeXHMUECKH BHCIIM YYeGHH
3aBeleHU: MallMHHO-eJIeKTPOTeXHUYECKUs, VIHKEHEPHO-CTPOUTEHNS, XUMUIKO-
TEXHOJIOPHYeCKHs ¥ MHHHO-e010KKHSA HHCTHTYTH.

B mpombixenvie Ha rogunu OM® NpoABIKaBa fa ObAe U3TOYHMK HA KaJpH 3a
NpenojaBaTeld U PbKOBOJIUTE/IM Ha PeJMLIA OCHOBHM KATEIPH B TEXHUUECKUTE BUCILIH
yueGHM 3aBefieHus. ACHCTEHTBT o xumus Bopuc 3aropuen npes 1945 r. samousa ga
HeTe JICKUMM B OTAeJIa MO WHAYCTPHAJIHA XHMHS KbM MallMHHO-TEXHONMOrH Y
(akynrer kbM dBpkaBHaTa monviTexmuka. Tol CTaBA OCHOBOTMOJIOXHHK H IIPEHB
PBKOBOJMTEIT Ha KaTepaTa [0 aHaJIMTUYHA XMMHMs B OTIENa, KoiTo npe3 1953 r.nasa
HayanoTo Ha XUMHKO-TEXHONTOTHYHUsSt MHCTUTYT. Yapgap MBaHOB chamasa u PBKOBOIH
ABICH FOAWHU KaTelpaTa [0 OpraHuyHa xumus, Huxona Konapos - o HeopranuuHa
xumust, Credany XpHcToB - KaTegpaTa Mo PUSHKO-XHMHMS, psitko MyTaguues crasa
npodecop 1o eIeKTPOXUMMA H T.H. ‘

HeocnopuM ¢akr e, 4e MIKeHepHH KafpH He MOraT Ja Ce Ch3NafaT 6e3 CONMIHM
TIO3HAHUA B 06J1acTTa Ha (PH3MKO-MaTeMaTHUeckuTe Haykd. FEro 3amo ue' MOXe [a ce
npeHe6bperde NPUHOCHT Ha mpenofaBatesute or ®M® He camo 3a MOArOTBSIHETO Ha
HHXCHEPH CbC COJMIHM CBBPEMEHHH 3HAHMS, HO M 33 TBOPYECKOTO H3PACTBAHE Ha
TIpeno/iaBaTesICKhs CHCTaB Ha BHCILIETO TeXxHHUecKo yumHILe (pecriekTUBHO JIbpkaBHaTa
TIOJIUTEXHUKA) B HAYAJIHMS [EPUOJ Ha HEOBOTO Ch3JaBaHE M M3pacTBaHE KATO
aBTOPUTETHO BHCILIE y4eOHO 3aBeieHHE, IAJT0 HAYANIOTO HA YeTUPH TEXHHYECKH MHCTHTYTA.
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25 TOOQNHU CNELIMAAHOCT
"MH)XXEHEPHA OU3UKA "
BbB QU3UYECKU GQAKYATET HA CY

H a 3acefatve Ha DakyaTeTeH cbaeT Ha Quanieckua GakyATeT, cboToSAO ce Ha 26.09.1972
., NOfl PHKOBOACTBOTO HA AiekaHa Aol VisaH 3AaTes ce B3ema pellieHe 3a OTKpUBAHe Ha
CMeLUUaAHOCT ,uHKeHepHa du3anka“ npes yuebHara 1972/73 1., a OTAEAAHETO OT rpueTUTe CTyOeH-
i 1O $13UKa Aa Ce UIBLPLLIN B HAYAAOTO HA BTOPUA CEMECTBP. i

Tosa peluieHte e npeawecTsaHo o1 BypHu nebath n pasCKBaHIA BbB GU3MUECKATA KOAETUS!
Ha haKYATETHO U N0-BUCOKO HYBO, Cb31aBaHETO Ha MHXEHepHa CrIeLIMAAHOCT BbB (puamnueckn BY 3
€ CPeLUano ceproseH oTnop oT TexHudeckute BY3-oBe # e HeanpeleneHTeH B pasBuTMETO Ha
BMGLUIETO OOpa3soBaHue B buArapua, Makap 4e HaAMYMETO Ha UHXeHepeH NPOdHA B YHUBEPCUTETC-
KkoTo obpasosaHue B Mepmanms (MHcTuTyTa Maxc Maark") u 8 CCCP (WHcTutyTa Modde*) e ¢
TPAIWULIMK U HUKO He OCcTIopBa HEOBXOAMMOCTTa OT NOAOBHM KaapK B Tesn CTPaHM.

Mpe3 ToBA BpeME B HalLaTa CTPaHa ce Cb3AaBa EAMHHMAT LIBHTHP 33 HAyKa U NOArOTOBKA Ha
Kappy no Guanka u pnanko-TexHuiecku npodaemm (1972 r.), IpoBeXAT CE IB€ HALWOHAAHMN KOH-
¢$epeHLMM NOR HancAos ,DU3NKa 1 NPOUSBOACTBO" W HAKOAKO HALIMOHAAHM CHMMO3UYMA MO
,D13nKa n enekTpoHusaums”, ' ’

PaxxnaHeTo Ha HOBATa CrieUMAAHOCT ,MiieHepHa GU3NKa" cH MMa CBOMTe TPYAHOCTH, NMOpo-
AeHU OT KOHCEPBaTU3Ma U MHEPTHOCTTA Ha yuebHMA nNpoLiec, a NepUOIBT HA HENHOTO Ch3fasaHe
ofxBalLa feceTHa roanHN 1 e CBbP3aH C NPOMEHU B OBAMKA Ha GUBMUYHUTE CIELMAAHOCTH.

OTHayaAo MHXeHepHaTa CNeUMaAHOCT UMa ABa NPoduAa: Papuoduauka u eAEKTPOHMKA W
AnpeHa TexHuKa. Te ce OKA3BAT MHOTO LUMPOKM U C NIOCTENEHHOTO YChBLPILEHCTBAHE Ha 0Byye-
HWETO Ce ch3AaBaT HOBK crielMansalini 1 NpoguAMpaLLIM AeKLIMOHHM Kypcose, [Tpes yyebHata
1980/81 r. cneumanHocTute ,Qusnka Ha noaynposonHuumTe”, ,Onanka Ha 3emaTa, aTmocdepara
1 KocMoca“ v, (Duanka 3a NOAroToBKa Ha yuMTeAN" ce NPeBPBILIAT B CRELIMAAN3ALIMY KbM CreLiu-
anHocTute ,Quanka , v ,MHxeHepHa ¢uamka®. Ot yuebHata 1984/85 r. ce OTKpMBAT HOBUTE MEX-
BydaKyATETHU CrELMAAHOCTH 32 NOArOTOBKA Ha yunTeAr no ,Duamka v MaTematika” u , Xumma u
$u3nKa“, cHoTBETHO KbM QUanueckna U Xumuuecks dakyATeTH. Ypea TAX ce NOArQTBAT NPaBoG-
nocoGHM yunTean No Gpuanka U maTemaTika 1 XMMUA 1 GpU3uKa, KOUTO N0-AECHO fia Ce ananTupar
KbM YCAOBUATA Ha 6bArapcKoTo yunAmLLEe. :

Ot yuebHara 1984/85 r. no cera BbB (Puanueckun bakyATeT ce NpUeMar CTYAHTH No 4 cneum-
anHoctn ,Quanka®, ViikeHepHa duamka“, ,Ousmuka n matemartika” v LSInpeHa TexHUKa U appeHa
eHepreTuka“. lpes To3u nepuop Kbm cnelnasHocTute ,Pranka® u ,UHxeHepHa duamka* ca uar-
pajienu choTBeTHO 10 1 5 cneumMaansaLm. '

B Hawu onn ,MixeHepHa dusuka“ e gofipe uarpagena creUmaAHocT i BCAKA OT HeilHuTe neT
crieLiMaM3aLvn e HaACTPONKA Hap BA3MCHOTO 0By4eHMe 3a MHXEHeP-GUINLN 1 ce NPOBEXA C
Bb3MOXHOCTUTE Ha pasanuHy kaTenpu Ha Quandeckns dpakyatert. 1) Cneunasmsaiua ,Keantosa
€AEKTPOHUKA U Aa3epHa TexHUKa" ce U3arpaxaa B kateapa KBaHTOBAa eAEKTPOHMKA; 2)
Creuwaausauus ,MpuaoxHa onTUKa“ - B kategpa OnTHKa U CNEKTPOCKONMA; 3) Cneuvaamsauus
MoAynpoBoAHUKOBA ONTOEAEKTPOHUKA M MUKPOBBAHOBK NpuGopu” - B KaTenpa Puamnka Ha
noAynposofxuLnTe; 4) Creunasnsaumns ,MukpoerekTpoHnka” - B katenpa QOnauka Ha TBLPLAOTO
TAA0; 5) Crielnasnsauun ViamepsaTesHa eAeKTpoHUKA” - BkaTeapa Panuodusnka v eAeKTpOHUKA.

OB6yyeHNeTO Ha UHXEHeP-GU3NLMTE & PEROBHO U & C MPOIbAXKUTEAHOCT 5 roukn. B :

Mapun Baukuuesa
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EBE MHEHUWSA: 3A ABTOPA H 3A KHUTATA:
NEQH NEQEPMAH
YACTUIIATA BOTI™:
AKO BCEJIEHATA E OTT'OBOPBT, KAKBB E BBITPOCBHT?*
3A ABTOPA:

etile loan 1982 r. [bTyBaXMe B NPEpUATA, CIOpe Ha-

WwuTe kuHemartorpaduuu npepcrasu. MNpeayn-
pefuxa i, ye BbH e 102 rpagyca (no Qapewxaitr) xera y,
CAM3aMKM OT KoAaTa, ce 030Baxme Npef noaHarara Hu or
CHUMKUTE HEBOCTbPray Ha aAMUHUCTPATUBHATA Crpana
YuncbH Xoa Ha Qepmunab. [Ieama 6varapu - npod. Msau
3AaTeB U MOt MUAOCT KATO YAGHOBE Ha JleAeraLmaTa Ha ¢u-
3uumre ot QUAW B lybra, yyacTeawm B X-tata CsetosHa
KoHdepeHums no duauka Ha eAemeHTapHMTe‘qachuw neu-
COKHTE eHepriu, NposexnaHa 8 MeaucyH, Ha uetnpuaecet
muAn o1 Qepmmaab. Caen HAKOAKO [leHa THPXKECTBO Ha pa-
3yma U NUpLIeCTBO Ha Ayxa - NeTuma AeHCTBUTEeAHU
Hobeaosu raypeati KaTo HOKAGIUULIK, HAKOAKO - BbaeLly
¥ MHOTO KaHAuaaTi 3a ToBa OTAMMME, HaLlM amMepUKaHCKN
npuATeAn Baxa petvan Npes YuKeHAa Aa HU NOKaXaT U To-
Ba YYZO Ha ChBpeMeHHaTa G13nKa - NPOTOHHUA YCKOPUTEA
3a pekoppHuTe Torasa 80 GeV-a. Bugaxme eauHcTeeHara
TeAeHa orpapa, NPeanassatia KpoTko nacallmTe 6usoHu,
6ubAvOTeKaTa Ha MHCTUTYTA, ChC CTBKAO 3arpageHuTe ,KabuHeTi" Ha BUIHW YUEHH, MOTaxMe ce
Mo TYHeAUTe Ha yCKopUTeAHaTa Tpb6a, pasraefaxme UMNO3aHTHIUTE EKCIEPUMEHTAAHU KOMIAEK-
CH M HU NoBeAOXa Aa Ce MPUCHeUHUM KbM NouMBaLLIMTe 1 3a6aBAAIBALLIM Ce CAYKUTEAM HA Aabopa-
TOpUATA U YAGHOBE Ha TeXHM CemeitcTBa. [lyxoB OpKecTbp, 06AeUeHI B YepHN KOCTIOMU - NOBTapAM:
npn 102 rpagyca (37 °C) - caupelLie MapLUIOBa My3uKa, pasHooBpasHy - No BB3PACT, NTOA U LIBAT HA

KOXKata - Xxopa Aexkaxa no NOAAHUTE MAW Tyaxa cAell HAKAKbB YPeA, RPyru ci4 noxansaxa - AUrure

Hit NOTeKOXa, KOraTo MUHAaBAXMe NOKPalt NevallmTe ce NMy’KN U KOHCEPBHUTE KYTYN C HAMMTKY,
NOTONEHN B HAaTPOLLIEH Aefl, HO HaC HW 3aBeJoXa [0 eHa NO-TOAAMA FPyNa, KOATO auraile Hait-
roAama spssa. Tam ce 3a6aBAfBaxa, KaTo C ryMeHy TOMKW LieAeXa KPbrAa MeTaAHa MULLIEHa - NO-
DOBHO Ha HaLLITE NaHAUPK, KOTATO 3a MUILIEHA CAYXKAT MMPAMUAAAHO HAPETEHU KoduuKm. Camo
4€ B AMEPUKAHCKUA BapUaHT MuLLeHaTa Belue CBbP3aHa C MeXaHU3bM Che CTOAYE, 3aKpeneHo
BBPXY BUCOK CTbAB, Ha KOATO Cefletlie MOKbD POLLIAB YOBEK N0 BaHCKM ralLeTa 1 BUKALLE N0-CHAHO
OT TAX. AKO HAKOI® ycrieellie fia YAY4M MULLIEHATA, CTOAUETO ce oBpbLLALLIE U YOBEKbT NAKALLE ..

* Hso. “ITpocgema”, Co iun, 1997 e. Ipesod om anaaudicku: Ksnuo Kooxcyxapos. (Leon
Lederman. The God Particle: if the Universe is the answer, what is the question? New York, 1993 )
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kunuzonue

NOCTaBEHWUA NOA HEro FOAAM KasaH ¢ sofa. Korato ce npubAKMUXMe HOCTATBHYHO, Y3HaXMe, Ye
YOBEKbT HA CTOAYETO € AUpeXTopbT Ha Aabopatopuata AeoH AenepmaH, a He CAell AbArO
pasbpaxme, Ue He BGUUKW Ce LIeAAT B Kpbrueto! MaatixMe 1 Hue Mo AoAap 3a TP TOMKM - OKasa
ce, ve chbupar napu ¢ aaroTBOpUTEAHA LieA - U JOCTA NPUTECHEHM - He TOAKOBA 3a BaAyTaTa,
KOAKOTO 3a MiLIeHaTa - onuTaxme KbCMeTbT ci. Maako no-KbCHO - cAel nopepHoTo My uambyp-
KaHe BbB BOJATA - He ¢ pafocT CTUCKaxXMe pbKaTa Ha Mokpia HobeaoB AaypearT ... Toa e U Hait-
MABTHOTO MM foBAvKaBaHe go Hobeaosata Harpana no- gpusmkal

Tesu criomenn NpemuHaxa KaTto Ha GpMAMOBA AeHTa Ape3 NameTTa M1, KOraTo CAquax npod.
3aateB na npencTaes khurata ,Yactvuara-bor* Ha Aeod Aepepman B HK npes despyapu T.r.
Chen TOBA C HEro Ci Bb3CTaHOBYXME NoapoBHOCTMTe OT cpeliiata Hu ¢ aupekTopa Ha Qepmuaab.
A cera 3aB/KAaM Ha OHE3W, KOWTO TerbpBa Liie YeTar Tasy kHura: baacam 3a uyBCTBATA U KOM-
¢opTt sa pywaral penoprusam - KaTo cLNPOBOL - My3uka Ha MouapT!

BeblUHOCT, aKo AeoH AenepMaH e aBTopbT, & KHurata & Uartunara Rar¥ vavee & exrinant ~3

3A KHUIATA: |
| ATOMWU3BbM, BUBAI

NICBOACTBMETO A& C€ MALLIE 3A TA3IA KHUra ASC
roBeye o 1Be. Y1 BepOATHO BCWHKH LLe 3D
MancTOp A2 MMILIE C TOAKOBA AekoTa, XYMOp 1 Camob
Ha BuTreTo. HaucTHa n3kylliasa cpasHerueTo ¢ Mi
A ue He cTaBa iyMa 3a AGCHO pasbupaemu Hew
HeTo Ha Hobeaosata Harpapa npes 1988 1. H
CrenHbbprup: ,3a METOAA Ha HEY TPMHHWTE CHOMOE
Typa Ha AeNTOHWUTE NOCPenCcTBOM OTKPWBAHETO H
FbpBUAK [a OBACHAT Te3n Hellla (Hanpumep Ha npt
AUTe 1pe3 TpUTe NeCeTUASTUS CASR OTKPUTUATA, &
HU CLOMTUA BbB PU3MKATA HA Hal-DYHNAMEHTAAH(
3a kakBo e Taau kHura? Orrosaps Aepepman:
AOCTHI MOMEHTIAEHINUTAHN OT y4eHuTe Npes nocr
‘ChCTABAABAT HALLETO HACTOALLO NO3HAHWe 34 TOE
M 1. H..Ho HUKbAE He Ka3Ba KakBo o e NOATHK
3allo UMeHHO B Ha4yaAoTO Ha 90-Te roAuHY
NpeAncAoXKeHre,
ATOMMSMBT € 'AGBHATA TEMA Ha Ta3M KHUF, A
3HaMeHUTUTe cn Aekumm no puauka Puvapn Qait
»AKO B PE3yATaT Ha HAKAKBA CBETOBHA KATACT|
KT YHULLOXKEHI U fio GbAHUTE NOKOAEHUA HA MBI
KaKBO TBbP/IEHME, CbCTABEHO OT Ha-MaABK 6p0|
CwmnTam, Ye Toea e ppasara ,aToMHa xunotesa” (
HA HWMWO) ... B TasK eauHcTBeHa ¢pasa ce cuat
CBETA, CTUra camo KbM Hed Aa Ce NPUACKN MAAKC
ra.1).
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JBE MHEHMSL: 3A ABTOPA Y1 3A KHUT'ATA:

JIEOH NIEAEPMAH
YACTHUIIATA bOI™
AKO BCEJIEHATA E OTI'OBOPBT, KAKBB E BBIIPOCBT?"

3A ABTOPA: :

eLle loan 1982 r. MNbTyBaxmMe B NpepuaTa, Cnopes Ha-

wuTe kuHematorpaduuHu npepcrasu. Mpeayn-
penuxa Hi, ye BbH e 102 rpaayca (no QapeHxaiiT) xera u,
CAU3aiKK OT KOAATa, ce 030Baxme npeq rosHarara Hu ot
CHUMKUTe HebocTbpray Ha aaMUHUCTpaTHBHATA Crpaja
Yuaceh Xoa Ha Qepmuaab. [ama 6varapy - npod. Vsan
3aaTeB ¥ MOA MUAOCT KATO YUAEHOBE Ha leAeraluaTa Ha ou-
suumre ot OUAN 8 [y6Ha, yuacTeawm 8 X-tata CeetoBHa
KoHdepeHLUus No HU3UKA Ha eAeMEHTapHIUTE YaCTULIU U BU-
COoKuTE eHeprum, NposexaaHa 8 MeavcbH, Ha yetupuiecet
muan oT Qepmnaab. CAen HAKOAKO ieHa ThpXKeCTBO Ha pa-
3yMa ¥ NUpLUECTBO Ha AyXa - netuma JedCTBUTEAHU
HobBeAoBu AaypeaTit KaTo HOKAARUULIM, HAKOAKO - GbaeLum
¥ MHOMO KaHOWOATHU 38 TOBA OTAUYUE, HALUN aMEepPUKAHCKU
npuaTeAr 6sxa pellnan npes yukerna fa HY NoKaxar u To-
Ba 4YA0 Ha CbBPEMeHHATA PUBMKa - POTOHHWA YCKOPUTEA
3a pekopaxuTe Torasa 80 GeV-a. Bunaxme eamdcTeeHara
TeAeHa orpafia, NpefnasBsalla KpoTKo nacalure 6U3oHM, :
GubBAMOTEKaTa Ha MHCTUTYTA, CbC CTHKAO 3arpageruTe ,kabuHeTu” Ha BUOHM YUeHH, MoTaxme ce
Mo TYHEAUTE Ha yCKopuTeaHaTa Tpbba, pasraefaxme UMNO3aHTHUTE eKCNepUMEHTAAHN KOMITAEK-
CM W HY NOBEIOXA 12 Ce NPUCHEAMHUM KbM NOUUBALLIMTE ¥ 3a6aBAABALLIU Ce CAYKUTEAU Ha AabBopa-
TOPUATA U YASHOBE Ha TEeXHU cemeicTBa. [lyXOB OpKecThp, 0BABUEHW B UePHYM KOCTIOMU - NOBTAPAM:
npu 102 rpagyca (37 °C) - ceupeLLie MapLLIOBa My3UKa, Pa3HoobpasHH - 1o BL3PAcT, NOA W LIBAT Ha
KOXATA - XOPa AEKAXA M0 NOARHUTE MAM TUYAXA CARJL HAKAKBB YPes, ApYrv CH NoXarneaxa - AUrure
HU MOTEKOXA, KOraTo MMHABaXME NOKPai neyalLute ce nyiiKku U KOHCepBHATE KYTUN C HANUTKM,
IOTOMNEHW B HATPOLLIEH AEQl, HO HAC HY 3aBefoxa 0 efHa No-roAaMa rpyna, KoATo auraiie Haw-
roasma spsisa. Tam ce 3a6aBAABAXa, KATO ¢ rYMeHU TOMKM LieAexa KPbrAa MeTaAHa MULLIEHE - No-
[OBHO Ha HalMTe MaHampH, KOrato 3a MULLIEHA CAYXAT MMpamMuaaAHo HapeneH! koduuku, Camo
Ye B AMEPHKAHCKMA BapuaHT MulieHaTa Gellle CBbp3aHa C MeXaHW3bM ChC CTOAYE, 3aKpereHo
BbPXY BUCOK CTBAB, HA KOIMTO CefeLle MOKbp POLLIAB YOBEK NO GAHCKM ralieTa v BUKalLe Mo-CMAHO
OT TAX. AKO HAKOM ycrieelLle fia YAYYM MULLEHATA, CTOAYETO Ce obpbiLiaiiie 4 YOBEKbT Nagalle ... B

* H30. “Ipoceema”, Cogiusn, 1997 2. Ipesod om anenuiicku: Kenuo Koocyxapos. (Leon
Lederman. The God Particle: if the Universe is the answer, what is the question? New York, 1993 )

CBemsm na pusukama - 2/98

knuzonuc

MOCTABEHWA NOJ HEro FOAAIM KasaH ¢ Boaad. Korato ce NpuBAWKKUXME [OCTaTBUHO, Y3HaXMe, Ye
4oBeKbT Ha CTOAYETO e AUPeKTopbT Ha AabopatopuaTa AeoH AeflepMaH, a He CAeR AbArO
pasbpaxme, ue He BCUUKU Ce LieAAT B Kpbrieto! Taatxme 1 H1e Mo AOAAP 3a TPW TOMKK - OKa3a
ce, ue cubupar napu ¢ 6aaroTBOpUTEAHA LieA - U AOCTA NPUTECHEHM - He TOAKOBA 3a BaAyTata,
KOAKOTO 3& MUUIEHATA - ONUTaxmMe KhCMETbT ci. MaAKO: FIO-KBCHO - CAEN NOopesHOTo My Lambyp-
KaHe BbB BOJATA - HWe C pafocT CTUCKAXMe pbKaTa Ha Mokpus Hobeaos Aaypear .. Tosa e v Hait-
MABTHOTO Mu foBAkasaHe flo HobeaosaTa Harpana no. pusmkal

Tean cnoMeHt MpeM Haxa KaTo Ha GUAMOBA AeHTa npe3 nameTTa MU, KoraTo c/\ymax npod.
3AaTeB 1@ NpeacTasa kHurata ,Yactuuara-bor Ha Aeod Aenepmat B HIK npes ¢espyapy T.r.
CAen TOBA C HETo C1 Bb3CTAHOBUXME NOAPOBHOCTUTE OT cpeLuaTa Hu ¢ aupexTopa Ha Qepmmaab.
A cera 3aBiKNaM Ha OHe3W, KOWTO TenbpBea Lile YeTar Tasu kHura: 6ascam sa uyscyeara ¥ Kom-
¢opT 3a pywara! Npenopbysam - KATO CHAPOBOL - My3uka Ha MouapT!

BeblutocT, ako AeoH AefiepMaH € aBTopeT, & KHurata e ,Yactuuara bor*, kakss e BbrpockT?

Huinan Axababsn ®

TA:
ATOMU3BM, BUBAI

yﬂOBOACTBMeTO [acenuLLe 3a Ta3k KHUra Aec
fioBeye oT ABe. W BepOATHO BCUYKK LLe U3
MAACTOP f1a NWLLie C TOAKOBA AEKOTa, XYMOP U CamMol
Ha 6utueTo. HaucTiHa M3kyLLasa cpaeHermneTo ¢ M
A ue He cTaBa Ayma 3a AecHo pasbupaemy Heul
HeTo Ha HoBGeAoBara Harpana npes 1988 r. H
Crentboprbp: ,3a METOAA Ha HeY TPMHHKTE CHONOE
Typa Ha AeNTOHUTE NOCPEeNCTBOM OTKPUBAHETO H
rup6BuAM aa oBACHAT Te3M HeLlla (HanpuMep Ha npi
AMTE NPe3 TPUTE NECETUASTUA CABL OTKPUTUATA, &
HU COMTHA BbB pU3NKaTa HA Hal-PyHIAMEHTAAH!
3a kakso e Ta3u kHura? OTrosaps Aepepmasi:
NOCTHU MOMEHTI4gHBNUTAHY OT y4eHUTE Npes nocr
CHCTABASBAT HALLIETO HACTOALLIO NO3HaHWe 3a TOE
W T. H.:Ho HWKbie He Ka3Ba KakBo o e NoATHK
3al0 UMEHHO B HayaAoTo Ha 90-Te rofuHy
fIPERNOAOKeEHVE.
ATOMM3MBT € FAGBHATA TEMA HA TA3H KHUTA. A
3HaMeHUTUTe ci AeKumm 1o dusmka Pusapn Dait
,AKO B pe3yATAT Ha HAKAKBA CBETOBHA KATACT
KaT YHULLIOXKEHH ¥ 0 BLIHITE NOKOAEHNA Ha XKUB|
KaKBO TBBPJEHME, CbCTABEHO OT Ha-MaAbK Bpo
CmaTam, ye Toea e ppasara ,aTomHa xunotesa” (
HA HULLO) ... B Tasn eauHcTeeHa ¢pasa ce chil
CBeTa, CTUra camo KbM Hest 1a Ce NPUACHKMN MaAKC
rA. 1). ‘
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JBE MHEHUWS: 3A ABTOPA U 3A KHUTATA:

TIEQH MENEPMAH
YACTHUILATA BOI:
AKO BCEJEHATA E OTTOBOPBT, KAKBB E BEIIPOCBT?"

A PA:

B eLue foav 1982 1. NbTyBaxMe B NIPEpUATA, CNopel Ha-
WKUTe KuHematorpaduuHu npepcrasn. MNpepyn-
pefuxa Hu, ye BbH e 102 rpagyca (o (PDapeHxaiT) xera u,
CAM3ENKMA OT KOAATA, Ce 030Baxme fpep No3Harara Hu ot
CHUMKUTE HeboCTbpray Ha agMUHUCTpaTUBHaTa crpana
Yuacoh Xon Ha Qepmuaab. [lgama 6varapy - npod. UsaH
3AaTeB ¥ MO MUAOCT KATO YAEHOBE HA IGAEralMATa Ha du-
suumre oT-OUAN 8 [ly6Ha, yyacTsawim B X-1ata CeeToBHa
KoHdepeHuus no pusunKa Ha eAeMeHTapHNUTE YaCTHULIN U BUY-
COKUMTE eHeprii, NpoBexaHa 8 MegucbH, Ha YeTupuiecet
muan o1 Depmnaab. Cren HAKOAKO AeHa ThPXKeCTBO Ha pa-
3yMa 1 NUpLWIEecTBO Ha AyXa - neTuma JefCTBUTeAHM
Hobeaosu AaypeaT KATo LOKAGIUMUN, HAKOAKO - Bhaelum
M MHOTO KaHOMAATU 3a ToBa OTAMUME, HaLLM amMepyKaHCKK
‘ipuATeAV Baxa pelUrAW Npes YUKeHAa A& H1 MOKaXxXar # To-
Ba Yy0 HA ChbBPEMEHHATA GU3NKA - NPOTOHHUA YCKOPUTEA
3a pekopaHuTe Torasa 80 GeV-a. Buaaxme enuHcTBeHaTa
TeAeHa orpaga, Npeanassaila KpoTko NacAliuTe BU3OHK,
GuBAMoTeKaTa Ha UHCTUTYTA, ChC CTHKAC 3arpageHuTe KabuHeTh" Ha BUAHK YUeHH, MoTaxme ce
110 TYHeAWUTE Ha yCKopuTeAHaTa Tpbba, pasraefaxme UMNO3aHTHUTE eKCNePUMEHTAAHW KOMITASK-
CM W HW NOBEJIOXA 1A Ce MPUCHEANHAM KbM NouMBaLLMTE U 3a6aBAABALLIM Ce CAYXUTEA Ha Aabopa-
TOpUATA Y YAGHOBE HA TEXHU ceMelcTBa. [lyXoB OpkecThp, 0BABUEHY B UEPHU KOCTIOMM - NOBTAPAM:
npu 102 rpagyca (37 °C) - caupetLie MapLLIOBE My3UKa, Pa3HO06PA3HH - [0 Bb3PACT, TOA W LIBAT Ha

KOXara - Xopa Aexaxa no foAAHUTE AN TUUaxa CAell HAKaKbB ypen, APYru c1 noxaneaxa - Auruve

HU NIOTEKOXA, KOraTo MUHABaXMe NOKPai Nedaluute ce RyMKW U KOHCEPBHUTE KYTUMA C HAMUTKY,
NOTOMNEHU B HATPOLLIEH A, HO Hac HWA 3aBeAOXa [0 eAHa ro-roAAMa rpyna, KoATo auralle Hai-
roasma BpaBsa. Tam ce 3a6aBAsABaxa, Kato ¢ rYMeH! TOMKY LieAeXa KPbrAa MeTaAHa muLlieHa - no-
ROBHO Ha HaLMTe NaHaupH, KOraTo 3a MULLIEHA CAYXAaT NMPaMUEAAHO HapeaeH! kopuuku. Camo
Ye B AMEPHKAHCKUA BapuaHT MulleHaTa Gellle CBbp3aHa C MEXaHW3bM CbC CTOAYE, 3aKpereHo
BBPXY BUCOK CTBAG, Ha KOWTO cepellie MOKbp PoLLAaB YoBeK No HaHCKM ratieTa 1 BUKalle No-CMAHO
OT TAX. AKO HAKOIt ycrieelie Aa YAYYM MULLIEHATa, CTOAUETO ce obpblLuatile U YOBEKbT Nanalle ... B

* H30, “Hpoceema”, Cogiun, 1997 ¢. Ilpesod om aneaidicku: Kenuo Koocyxapos. (Leon
Lederman. The God Particle: if the Universe is the answer, what is the question? New York, 1993 )
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NOCTaBEHUA NOJ HEro roAAM KasaH ¢ sopa. Korarto ce npubamkuxme BocTaTbyHo, y3Haxme, ue
UoBEKBT HA CTOAYETO € AUPEKTOpPLT Ha Aabopatopuata AeoH AefepmaH, a He CAefl AbAFO
pasbpaxme, Ye He BCUUKM Ce LeAAT B kpbrueto! MAatxme 1 HAe Nno AoAap 3a Tpu TOrKK - okasa
ce, Ye cubupar napu ¢ BAAroTBOPUTEAHA Liea - ¥ JOCTa NPUTECHEHW - HE TOAKOBA 3a BAAYTATa,
KOAKOTO 3& MULLIBHATA - OnuTaxme KbCMETHT CU. MaAKo NO-KBCHO - cAed NopeHoTo My Lambyp-
KaHe BbB BOJATA - HME € PanocT CTUCKaXMe pbkaTa Ha Mokpua Hobeaos Aaypear ... Tosa e W Haii-
MABTHOTO MY RoBAKasake no HoBeAosata Harpana ro gusmkal

Teau cnoMeH! NMpeMuHaxa karto Ha GUAMOBA AeHTa Npes nameTTa M1, KoraTo C/\ymax npo.
3nateB fa npencTass kHurara ,Yactuuara-bor” Ha Aeow Aenepmar B HIK npes ¢eepyapy T.r.
CAefl TOBA C HETo CH Bb3CTAHOBUXME NofpoBHOCTUTE OT cpeliiaTa Hu e aupekTopa Ha Qepmunab.
A cera 3aBWXaam Ha OHe3u, KOWTO TerbpBa LLe YeTaT Tasu kHura: 6aacam 3a yyscTeata M KOM-
¢opr 3a gywaral [penopblsam - KaTo CHNPOBOL - My3uka Ha MouapT!

BCBLLIHOCT, aKo AeoH AeiepMaH ¢ aBTOPbT, & KHUraTa e ,4acTuuaTa bor, KaksB e BbrpockT?

Huuian Axababan M

ATA:
ATOMU3bM, BUBAUA U OLLE HEU.lO

ynOBOACTBMeTO A CenuiLIE 3a Ta3v KHUra AECHO 61 MOTAO Aig Hanpasy Gpos Ha MHeHNATa MHOro
rioBeye OT ABe. Y BepoATHO BCUUKM LLe W3PA3ABAT Bb3XULLEHWE NPefi YMEHUETO Ha FOABMUA
MaJicTOp J1& MMILLIE C TOAKOBA AEKOTA, XYMOP ¥ CaMOMPOHUS He 32 ApyTo, 8 3a dmaneckus yHIAMEHT
Ha GutueTo. HavcTiHa n3kyLuasa cpasHexmeTo ¢ Mollapr.

A e He cTaBa AyMa 3a ABCHO pasbupaemi Hellla ce BWKAa OT GOPMYAUPOBKATA 33 NPUCHKAA-
HeTo Ha HoBeaosara Harpana npe3 1988 r. Ha Aeon Aenepmad, Measur Lsapy u [hkek
CreitH6bprip: ,3a METOAA Ha HEeY TPUHHMTE CHOMOBE U 3a IBMOHCTPUpAHeTo Ha flybAeTHaTa CTPYK-
TYpa Ha AenTOHWTE NOCPENCTBOM OTKPUBAHETO Ha MIOOHHOTO HeyTpuHo". KoAumHa 6uxa ce Ha-
rbp6uu Aa 0BACHAT Te3u Hellla (HanpUMep Ha npeauneHTa Peitrbh?!) wAM la paskaxar 3a cTaHa-
AMTE NPe3 TPUTE AECETUASTIA CAGTl OTKPUTUATA, 32 KOUTO € lafieHa HarpanaTa, HeBepoATHO Byp-
HM CbOMTUA BbB pU3MKATA HA Halt-PYHAAMEHTAAHOTO?

3a kaxBo e Taan KHura? Otroeapa Aenepmat: ,Tasu kHvra e 3a nopepvuara 6eakpanHo caa-
NOCTHI MOMEHTYgHINUTaHN OT yUeHUTe Npes NocAeHITe 2500 roauHu. Tean CAAfOCTHU MOMEHTH
‘CbCTABAABAT HALLIETO HACTOALLIO NO3HAHMe 3a TOBA KakBo e BeeAeHata u kak pabotn T4 (c. 19).

M 7. H.:Ho HUKbAE He KA3Ba KaKBO o & NOITUKHAAO [1a Ce 3aA0BM C Ta3u orpomHa sanaya. Nau
3all0 UMEHHO B HauaaoTo Ha 90-Te rofiMHu. 3aTosa LUe CU NO3BOAA Aa U3KaXa edHo
fIPEANOAOKEHVIE.

ATOMUSMET € FAGBHATA TEMA Ha Ta3u KHWra. [1a C1 CrIOMHIM, Ye B HA4YaAOTO Ha 60-Te rogitHi B
3HaMeHuTHTe ci AeKLum o duanka Puuaph DaiHman n3Kasa caenHata GeAexuTa MUCHA:

,AKO B pe3yATaT Ha HAKAKBA CBETOBHA KATACTPOGA BCUUKM HATPYNaHM HayJHH 3HaHuA ce oKa-
AT YHULLOXKEHN M 0 GbHNTE MOKOAEHNS Ha XKMBUTE ChLLECTBA 61 pocTvrHana camo efiHa ¢pasa,
KaKBO TBLP[EHHE, CbCTABEHO OT Hal-MaAbK Bpoit Aymu, B1 ROHECAO Hait-ToAMa uHpopmauun?
CmsATam, Ye ToBa e Pppasara ,aTOMHa XunoTesa" (MoXem Aa A Hapuiame ¢pakT, Ho ToBa He Npome-
HA HUWO) ... B Tasu eauHcTBeHa ¢pasa ce CbAbPXA HEBEPOATHO KOAMMECTBO UHpOpMALIA 3a
CBETa, CTUra Camo KbM Het [1a Ce MPUAOKHA MAAKO BhoGpaxeHue v HaxoumBocT.” (,Aekumn®, 7.1,
ra. 1).
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BepoATHO Beekw, KOWTO ce e HaTbKBaA Ha TO3W Nacax, ce e ONUTBAA fIa C1 NPeCTaBN Kak
¢$pasara ,aToMHa xunoTe2a“ 61 ce HaMbAHMAA CC ChabpXaHHe. W, yBexpasaiiku ce, ue Ts Hane-
THHA OTMPULLIBA ,HEBEPOATHO KOAUUECTBO MHGOPMALIUS 3a CBETA", CU € Kas3BaA: ,Xanne Apyr Mut",

CurypHo # AenepmaH oTHauano cu e KasBaA Taka. Ho e npuea Ha cepuosHo
nNpeaussukateacToto. U paam nmuetetsT My kM QDaitiman (,ceeTena-nokposuteA®, c. 193) nan
TOBa, Ye aBroesTaHasnaTa Ha (DaitimaH e B chliaTa roguHa, Korato AeaepmaH noAyyasa
HobeAosara Harpana, Ho TPW AeCeTUAETUA Mo-KBCHO TOM foema WwadeTaTa Ha QaitimaH. U no-
Ka3sa - ybeauTeAHO, ¢ MHOTO BhoBpaXeHme U HAXOIMUBOCT, - KaKBU HEOBATHM MPOCTOPH Ce KPUAT
3af] Tasu KpaTka ppasa. ,

Bubausi Ha aTomnsma - Taka Hali-kpaTKo B orMcan Tasu kHura. Tosa He e FOASIMO OTKpHTHE -
CaMMAT CTHA Ha KHUraTa (ocofeHo Ha OTAEAHM MecTa) rofckassa HeitHata BAN30CT ¢ ,BeuHaTa
KHWra®“.

UyiTe camo kak 3Byuu nbpsata ¢pasa: B camoTo Hauaro Be nycToTa - cTpaHHa $opma Ha
Bakyyma - HULLIO, KOBTO He ChAbP)KALLIE HUTO CBETAUHA, HUTO 3BYK..." U 1 CPaBHETE C Nbpsarta ppasa
B BubAsATa (a ChiLlo € KOCMOTOHUYHUTE MUTOBE B: , Teoronus” Ha Xeauon (8 B.MP.H.8.), acpo-BaBK-
AoHckara noema ,EHyma Eauwt® (10 B.np.H.e.), cTapovcAaHackute ,Ean” (4 B.Np.H.e.), MHOWACKaTa
»Pur-Bepa”, (ok. 12 .np.H.e.). Hanpumep B ,Pur-Bepa” (,Kxura Ha xumHuTe) ce paskasea: ,B Hava-
AOTO HAMALLIE HULLIO - HUTO CABHLIE, HUTO AYHa, HUTO 38e3au, OT ThMATA HA MBPBUUHIA Xa0C, Henof-
BIDKEH KATO AbABOK CbH, Hai-NbPBO OT BCHUKYM TBOPEHMA Bb3HVUKBA BOAATA ...~

Viau na B3emeM ra. 8, KbaeTo e ,UMTMpaH” T.Hap. ,Hait-HoB sageT"; M locnon noraepHd ceos
CaAT 1 ce ynvem oT kpacoTara my ..." (c. 338). '

Wau ,HacTuuara Bor” - 6030HbT Ha Xurc, - KOATo Cbluo KaTo Bor e HeyAoBMMA (c. 34), Bespe-
Chila - ,NPOHM3BA LISAOTO NPOCTPaHCTBO" (C. 65) ¥ BceMorbLLa - ,MPUAAaBa Mack Ha BCUYKM 0cTa-
HaAW vacTuumn® (c. 364). ‘

Ena A MOXeM fia Ce ChbMHABAME, e 3afl LUMPOKOTO NAATHO Ha PU3uIeckus cBAT AegepMaH e
BUKOAaA ceoeobpasHa Hosa Bubaua. Jopu ,MHTepalopna A" ¢ u3pexpaHeTo Ha ,noTomcTeeHara
APMEMCTBEHOCT " Ha ATOMUCTUTE Npes BeKOBETE HAMOMHs BUBASIHCKOTO MMeHyBaHe Ha NoTeKAaTa.

BopeH oT Tasn unes, Aepepman BAara olue B caMoTo 3arAasie BUBAGIHCKOTO NBOMHCTBEHO
Ha4ano ,bor - yosek”, MNopzaraasueto ~AKO BceaeHaTa e 0TroBophT, KaKbs € BbipochT?" CbAbP-
a (cnopef MeH) HamMek 3a nafeHara ot LK. YUABP 1 106WAG FOAAMA MBBECTHOCT adopuUcTuHa
AeGUHALIMA HA aHTPONHNA NPUHLMM; ,AKO YOBEKDT € OTroBOPLT, Kaksa Tpabsa na e BecenernaTa?”,

MponyckwTe U HETOUHOCTUTE Ca PAIKO ABAGHHE B TA3M KHWra (A 1 KaK MHaYe C TOAKOBA KOHOYA-

TaHT! OKOAO Tebl), Ho Bee nak rv uma. TEKMO Te NOTBLPKIABAT NPaBuACTO Ha Qaitman; He 6bam
CBBBPLLEH, 3a fa He Cupanul GoroseTe (“Aekumn®, 1. 1, rA. 52). o

B KHuraTa Ha MHOro MecTa ce npunucea Ha [1eMoKpUT TesaTa He CaMo 3a HeoBXOIMMOCTTA, HO
W 3a caydaiHocTTa. B nefcTeuTeAHoCT Aeskun i [leMokput (5 - 4 B)) ca NporoBRaBaAK CTpOrug
ASTEPMUHU3bM HA |, HEUSMEHHUTE Kay3dAHW NpefonpeneAeHoCTH (CPB. Hanp. CbC cTaTuATa Ha E.
WpboawHrep, , 2400 roausm KkeaHToBA Teopua", 1948 r.). A uneaTa 3a HeNpecTaHHUTE MaAKU CAyuJai-
HU OTKADHEHNS - clinamen - oT abcoAloTHaTa 3aKOHOMEPHOCT Ha IBUKEHWUATA HA ATOMUTE e H3Kasa-
Ha No-KbeHO oT Enukyp (4 - 3 B.) 1 e passuTa oT Aykpeuuit Kap (1 B.0p.H.e.) B noemara Tpuponara
Ha Hewara“. A, Moxe 6y, [leMokpuT e npocTo chbupateeH 06pas Ha EAMHUETUYHNTE dunocodin?

He 3Ham 3atllo Aefiepmar Nponycka efiHa MHOro ApaMATUYHA FAGBA OT MCTOPUSATA HA ATOMU3M.
BApHo e, Ye B Kpas Ha 19 B. aTOMM3MBT Beve e BuA yBexneHue Ha BogeLLm dn3num kato Kaaysuye,
Makcyen, BoLman v MH. fip. Ho 3aeaHo ¢ Tosa Toi & 61A CAHO ocropBaH ot NPUBbLPKEHULIMTE HA
€HepreTMsma, Mexay kouto uansisar E. Max u B. Octeaan. EHepreTuumTe ca cmataAm, Ye eauHe-
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TBEHATA 3a[1a4a Ha $r3anKaTa e 1a ONPeLeAs eHePreTUUHUTe ChOTHOLLIEH!S 6e3 BPb3Ka C HAKAKLR
maTepuaseH HOCUTEA Ha eHepraTa (aTomuTe). Kb HauaaoTo Ha 20 B. HanagkuTe Cpeily KuHe-
TU4HATA TeOPUA (ATOMU3MA) Ha DOAUMAEH CTaBAT Taka OCTPY, Ue Toit He U3[bpXa U ce camoybusa
(1906 1.). Hexa He 3abpassame 1 Teau noikazateasu daktu: OCTBAAR NPMEMa NOPAXEHUETO Ha eHep-
reTuama (v nobepara Ha aTomuama) enga npe3 1913 r. (BTOPoTO M3naHue Ha ,OCHOBY Ha XUMU-
ara“), a HobeAoBuAT KomuTeT odmumasHo NpusHasa pabotute Ha XK. [lepeH, NOTRbpKAABALLMA
OWCKPETHUA CTPOEXK Ha BeLlecTBOTO, efpa npe3 1926 r. (wakap ve ca ny6ankysaHu Kbm 1912 1.).
Taka de Bopu XMMUYECKUAT aTOMM3bM (A3 He roBOPMM 38 ATOMM3MA Ha [leMOKpUT) He e BhPBAA
TaKa rAafko ¥ caell [JaAToH e Mmano olue BAK30 eIHO CTOAETHE HA JpamaTiiHK ChBuTHR.

3a nobepnara Ha MOAEKYAHaTa (aToMHATa) XMMNoTesa ca JONPUHECAM MHOTO U M3CAeiBAHMATA
Ha Bax nep Baaac, koiito npes 1873, u3Bex1a ypaBHERUETO 38 ChCTOAHMETO HA PRaAHUTE Fra3oBe,
B KOETO CE 0TuUMTa ODEMbT Ha MOABKYANTE U B3aUMOABMCTBUATA MEXAY TAX. Tedn ucreasaHuns
CbCTABAT HeroBaTa fOKTOPCKa [MCEPTALIWA U MMEHHO 3a TAX TOi rnoay4asa ripes 1910 . Hobeaosara
Harpaga. Taka Ye TBbpaeHueTo Ha AefepmaH; ue [e bpoiia e ,eMHCTBEHUAT foTorasa QU3MK,
cneveauA Harpapara b3 ocHOBa Ha ancepTaumns” (c. 167), He e CbBCeM TOMHO.

Teau npebun aberexku Morat ¥ na 6pIaT OT M3BECTHA f10A3a 3a uuTaTeas: Ho Te no-ckopo

© Wnar na noTBLPAAT (3a Kol Av bT?) aymuTe Ha Qaitman: ,Hayum ce oT Haykara, ue Tpabsa na ce

CbMHsIBALL B ekcnepTtuTte” (,Yacuara bor®, ¢. 193).

Haykara 1 0BLUecTBOTO € eAHa CbNLTCTBALLA, HO MHOIO APKO pasAuyuma Tema B KHurarta. a

nuLLIeLL 25-BEKOBHATA KHIAra Ha aTOMU3MA Y [ia No3HasaLl AudHo BAn3o 70 % oT ceouTe repoy e
HAUCTMHA YHUKAAHO ABAGHME. Taka BCUUKO 3a3ByyaBa MHOTO NO-2BTEHTHYHO (BKAIOUNTEAHO W B3e-
TUTE OT Hay4HWs POAKAOP aHeknoTu 3a Mayau (c. 183), 3a AitHwaiH u Bop (c. 186) v ap. HeyceTtHo
W 3aefHO C TOBA HEOTKACHHO /\eflepMaH HW NOoKasBa A0 KaKea CTeneH Haykara € notofeHa B
061UecTBOTO, a 0BLIECTBOTO He MoXe 6e3 HaykaTa. 3aefHO C TOBa HI Y6eXIaBa KOAKO BAXHO €
obiecTBoTO Aa pasbepe 3a KAKBO Ce NPABAT Te3n CKBINOCTPYBALLIM EKCIEPUMEHTH, HYXKHO € TO
na pasbepe, Ye KBAHTOBATA TEOPUA He € HeunA NPUYMALLA, & ,HOCK 25 % OT BPYTHIA HalMOHaneH
rpoaykT” (C. 186); Hy>HO e 0BLIECTBOTO Aa Ce Hayuu Aa NPAaBM PasAUKa MeXy HayKa i OKOACHa-
YYHM M3MaMm (,BIKIALLM JAGHY", ,NICUXOKMHEsa", ,CTYAeH APEeH cuHTes" ..., c. 193), a oLue nose-
ue MeXay HayKa 1 0TKpoBeHa MucTuka (,Myy-uy*, ¢. 190). HyXHo e Halt-ceTHe ,HenpocseTeHaTa
nyBAMKa" fia 3anouHe Aa ce uyecTea yloTHo ¢ HayKaTa, aa ce 3anosHae ,C HauMHa, No KOMTo TA
esonlovipa 1 nporpecupa” (c. 194). '
" ToBa He e ues camo Ha Aenepman. CeuoETEAU CME KaK Npes NOCAENHUTE FOQUHW YHEHN OT
paHra Ha C. Yaibupr, V. Mpuroxun, M. Fea-Man, C. XokuHr, ®. Dancon, M. Qeisuc n MHoro
[pYri MMLLIAT NPEKPacHU ChUMHEHUs 3a LnpokaTa nybauka. (CamuaT AenepmaH e U3HacsA B
UMKarckmA YHUBEPCUTET KYPC 38 XYMAHUTApH C MHOTO3HAUUTEAHOTO HasBaHue ,KBaHToBa Mexa-
HiMKa 3a NoeT".) COABCHKLT Ha ,aBeTe kyaTypu” (4. . CHoy), Ha ,du3nLIMTE U AUpULUTE”; He 6u
1A Taka ApamMaTH4eR, aKo ,AMPHLMTE" CAelBaxa Npuanea Ha noeTa M. b. Lllean (YoBexbT Ha U3-
KYCTBOTO ,/f@ MOrAbLLA HOBYTE 3HAHMA HA HAYKWTE ... 1 I1a M MPEeBpbLIA B MABTTA U KPBRTA HA
yoselLkaTa npupona“, ¢ 376), a ,puanunTe"” - NpUMepa Ha yueHu karo AefiepmaH.

Hakpas TpabBa c ocobeHo 3a0BOACTBO 1d 0TGeAeXa, Ye EKUMbT Ha NpeBofiaYa, peaakopkara
W HAYYHNA KOHGYATAHT ca [OMPUHECAH TBBPAE MHOTO, 33 fla MoXe BGbArapCKUAT YTaTeA Aa yceTu
11 OLIeHM HE CAMO NOABXA HA FOAMATA HAYKE, HEHHUA BUT 1 GOAKAOR, HeMHUTE FOPUUBIUHIA M PaNoCTH,
HO 1 TbHKUA XYMOP W CAMOMPOHUATA Ha YueHnA 1 nucaTeAn AeoH AefiepMaH.

Muxaun bywes B

¥
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'KAKBO E PASYM'I)T? OT I'VIEJJTHA
- TOYKA HA PU3UKA

Muxaun bywes*

»Cb3HaHuemo e yacm om Hauwama BeeaeHa u Beska gustyecka meopus,
KOAIMO He My omgeAs gbAKUMOMO MACMo B cebe cu,
6e3HagexgHo usocmaba om agexkBamHomo onucarue Ha cBema,

Pogxup Menpoys

l I OBEHIKHAT pasyM MpeBb3X0XKIa H3KYCTBEHHS MHTEJIEKT, 3alLI0TO B bcuosa’ra, Ha

HaIIETO CB3HATEJIHO MOBEJEHHE Ce HAMMPA TAKBB MeXaHH3bM Ha MO3BUHATA
yHKUMA, ureTo hu3HUEcKO AelicTBUE & HEpa3peLIHMO (non-computable). Umenno gu-
3MYECKaTa HePa3PEIMMOCT € TasH, KOSTO MOXe A2 OBSCHH HepaspeILMMOETTa Ha Ha-
LIMTe Ch3HATENHM AelicTBus. R

Cb3HaHHeETO B HeroBaTta crieUH(UUHA U3SBA KATO “pasbupaHe” BBPILM HEIlO, KOETO
He € 0 CIJIHTE Ha HUKOS KOMITFOTBPHA cHcTeMa. PasyMBT HY 103BOJIBa 1a M3BHPILBA-
M€ Hellla, KOMTO ca JaJiey OT Bh3MOKHOCTHTE Ha Kol fa e KOMITIOTBD.

CraHatennoTo (pasbupaii vosenikoro; M.B.) MHcJIeHe 1o Besika BEPOATHOCT BKJTIOYBA
KOMMNOHEHTH, KOHTO He MOTaT JIaXe Ja Ce CUMYJIUPAT OT KOMIOTHP. Omie Mo-MajKo
6HXMe MOrNM Jla O4aKBaMe OT KOMIIOTBP KaKBHTO M Ja GHIO OCH3HATH YyBCTBa U
Hamepenus. ClieJ0BaTENHO PasyMbT € HElLO, KOETO He 61 MOIVIO 110 HHKAKbB HauMH 1a
Ce OITHIIE KaTO KOMITIOTBP. ' ‘

CeriuecTsysa Heusc/leiBaHa ollle 30HA Ha (M3MKATa, HAMUpALIA Ce Ha rpaHuLaTa
MeX Ay KIlacHIeckaTa H KBAHTOBATA (DH3UKA, KbETO Haii-BepoaTHO TpaAGBa Ja ce Thp-
CH HayYHOTO OBSCHEHUE HA YOBEILIKHS PA3YM.

B tenerpagen cTun TakuBa ca OCHOBHMTE Te3H Ha Pomxwp IMeHpoys B HoBaTa My
kHura “Cenxume na pasyma. B mwspcene na Aunceaama Hayka 3a ce3Hanuemo”
(Roger Penrose. Shadows of the Mind. A Search for the Missing Science of Conscious-
ness. Oxford University Press. New York, 1994, 456 pp.). ' |

IIpean necetuna romunu BHUMaHueTo Ha [leHpoys, HaBecTen yueH, paboTter B 06-
JIaCcTTa Ha MaTeMaTHKaTa U TeOpeTUUHATA QU3MKa, GUJIO MPUBIEYEHO OT TeJleBU3HOH-
HO MpejaBaHe, B KOETO NPUBBPKEHUIIUTE HA BB3IVIea 32 H3KYCTBEHUA MHTENeKT GH
TIO3BOJIMIIH, CIIOPEN Hero, NpekaJieHo MHoro. Te TRbpAeH, Ye KOMITIOTPHTE, KOUTO O
TIPUHIIAIT He C€ PA3JIMYABAT OT Cera ChIIECTBYBALMTE, B HEJaIeUHO GbIele e HACTHT -
HaT 10 Pa3yM XOpaTa, 4 MOXe H 2 I'M Ha IMUHAT. [Tenpoys 6un cunHo pasgpasHeH oT
ToBa TBbpAeHHe. 1o KaKbB HaUHH BCHYKH THHKOCTH Ha YOBEILIKMS HHTEJekT, 6oraTaTa
raMa Ha YyBCTBA M 0COBEHO TBOPUECKHTE CIIOCOBHOCTH 6HXa MOIJIM Ja Bh3HUKHAT OT

* Muxaun K. Fywes, cm. u. c., HOTT - BAH

|
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nporpamaTta (aNropuThMa), “Ipakalia” B eJeKTPOHHHA MOYBK Ha koMmoThp? Moxe
JIA JIFOPUTMHUYHOTO IOBEieHHEe Ha KOMIIOTPUTE - KOJIKOTO M MOILUHU I3 CTaHAT Te
cien 50 - 100 ronuny, - na ce passue 1o cOCOBHOCTHUTE T€ 1A U3NMTBAT pajocT U THIa,
Ja IEeHIT KpacoTaTra H XyMopa, 0a OCBh3HABAT OHOBa, KOETO B'BleIaT?

Tean prnpocy He ca npocta peroprka. Ero Hanpumep kakpo miawe JI. Xohmansp
(aBTOp Ha MOHYMeHTaNHaTa KHUra “I'boden, Ewep, Fax - 8eunama snamua naumia”
W HacyleHuk Ha M. Tapauep B py6pukata “MeramaTeMaTHyHU TeMu” Ha Scientific
American) B CTaTHsl ¢ MHOTO3HaYMTENHOTO 3aryiaBue “Mooice au da ce mexanusupa
80sxHO8eHUemO?”: “TBOpUECKUTE CITIOCOBHOCTH Ca ABTOMATHYEH PE3y/NTaT OT IPaBUJI-
HOTO NpeAcTaBsgHe Ha TIOHATHATA B yMa . . .AKO ycIleeM Ja OCHLIECTBUM MpPABHIIHUSA
MOJIe1 Ha TIOHATHATA, HHe wie ycneeM Ja MoJenvpaMe TBOPUYECKHS MPOLEC U Jaxe
cb3HaHWeTo” (Sci. Amer., Sept. 1982). , x

Bonen oT nuuHMs M onuT Ha uscieloBaten, [leHpoys ce 3aema ¢ rpaHIHO3HaTa
3alaua CHCTEMHO Jia H3JIOXM NpobiieMa U cobCcTBEHHTE CH Bb3IJIeU 32 MaTeMaTHIEC-
KuTe M pusndeckute (GModU3MIECKUTE) NPUHIMIIHM OCHOBH Ha CBH3HAHMETO H
MucseHeTo. Taka e Hanycan PyHnaMeHTanHusT Tpyn “Hosusm ym na umnepamopa.
3a komniompume, pasyma u fiusuueckume saxonu” (Roger Penrose. The Emperor’s
New Mind. Concerning Computers, Minds and the Laws of Physics. Oxford Univ. Press,
N.Y., 1989, 470 pp.). I1pea 1990 r. 3a Tazu xuura [Tenpoys nony4yasa Harpajata Sci-
ence Book Prize, npuceaena My or JIOHZOHCKHS KOMHTET 3a TonyJsgpuaupane (public
understanding) Ha HaykaTa. BearapckusT npesoa Ha Tasu KHUIra cKopo e 6bae oTne-
4aTan GiarogapeHue Ha YHUBepCUTeTCKOTO H3gaTescTBo “Cs. Kmiment Oxpupcku”.

TemaTa Ha cienpawaTa kKHura “Cenkume Ha Pazyma” IpaxTUYECKH € ChLIATA, HO
©J(Ba JIH € HYXHO Jia TIoUepPTaBaM, Ue TOBA € HAITBJIHO CAMOCTOATEIHO H3N0KeHHE Ha
HOBH HIEU U apryMeHTH. JIMUHOTO MM BrieyaTyieHHe €, 4e aBTOPBT € IoXepTBa mony-
JISPHOCTTa B MMETO Ha CTPOTOCTTa, KOETO NMPABM OLIE NMO-TPYAHO BHUKBAHETO B TO3M
6e3 ToBa nLNGoK mpobnem, , '

HayuHoTo TBopuecTBO Ha MaTeMaTHka U (usuka-TeopeTHk Pomxbp Ilenpoys ce
XapakTepusHpa ¢ HeoOuKHOBeHa (yHIaMEHTaNROCT. TpynoBeTe My 1o ofiia Teopus
Ha OTHOCHTE/IHOCTTA (MHOTO OT TSX Ca IPEBEJACHH 1 Ha PYCKH €3HK) ca Jo6pe H3BeCTHM
Ha CIIELIHAJINCTHTE, 4 ¥ HECTIELIMAJIMCTHTE TPAOBaA [a ca pasGpany 3a TaxX Hpes3 Halllyme-
JIWTe HanocyeNbK (M y Hac) KHUTH oT M 3a CTHBBH XOKMHT, KbleTo HMeTo Ha [TeHpoys
MPOCTO HAMA Kak Ja He ce crioMeHaBa. M3BecTeH e “nponecsT Ha [leHpoya” (3a uzsnu-
YaHe Ha eHepIHA OT BbPTALUM Ce YepHU AYNKH), MPUHUMNET Ha [leHpoya 3a KocMHuec-
KaTa LieH3ypa (3a0paHa Ha roJIMTe CHHIYJIapHOCTH), “riapkeThbT Ha [leHpoy3” u T.H.

© Tesu TBoOpUeCKH IPHXU UMAT Hal-HEMOCPEACTBEHO OTHOILLICHHE KBM ChIbPKAHU-
eTo M cTiNa Ha “Cenxume na pasyma”. B npearosopa xum “Hosuam ym na umnepa-
mopa” Maptul Fapanbp nocousa olue noApoBHOCTH, KOMTO ¢4 NpekpacHa WilocTpa-
M (M NOTEBPXKJEHHE) Ha OCHOBHATA Te3a B JBeTe KHUIW Ha IleHpoya: HOBeIKUAT
pasyM MMa YHUKaJIHAaTa criocoBHOCT a ocTaBs M ja ¢e CrpaBs ¢ aJITOPMTMHYHO He-
pasperumy 3agaus. (C 3BECTHO 3aKbCHEHME TPAOBA Ja NMOSCHS, Ye IPHEMAM TEPMM-
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. guckyeun

Ha “paspeminMocT” 32 G'barapeku ex-
BHBaJIEHT Ha computability, sangoto:
a) ApyraTa Bb3MOXKHOCT, 2 UMEHHO
TEPMUHBT“UBYHCIIUMOCT”, UMa N10-Te-
CeH CMHCBI M HIMa Kak Ja ce OTHece
HanpHMep. XbM JIOTHYECKH 3aJauyl 1
TBHPAEHUS; O) TEPMHHBT “U34MCIH-~
MOCT” BHAaCS NPOTUBOPEYHE C PUETH-
T€ B KHHIATa HASH OTHOCHO MeXaHH3-
MHTE Ha HYOBEILKOTO MUCJIEHE, B) OT
Apyra cTpaHa TEpMMHBT “paspeluu-
MOCT” LIUPOKO CE W3MON3BA B MPEeK-
pacHaTa KHHra oT rpyma 6marapcku
MaTeMaTHUH “Cxaskd IO Noruka”,
YHusepeureTcko uzgatenctso “Ca.
Knument Oxpuncexu”, C. 1990), ’
Ot 1973 r. [enpoys ornasspa ma-
TemaThyeckaTa katenpa B Oxcdop-
Hckus yHuBepeuTeT: Katenpara e Ha-
peveHa Ha uMeTo Ha Y, Pays Bos - 3a-
BeJexnTeNIeH MaTeMaTHK OT Havajo-
TO Ha BeKa ¢ HEOOUKHOBEHH NOCTHKE-
Hiid B 06J1a0TTa Ha MaTEMaTHIECKUTE
rnasobeckaHULM M okycu. ITenpoya
Bi1ecTAILO NPOABIIKABA TPAJUIUATA,
TOCTaBEHa OT HEroBMA Tpejule-
cTBeHHK. O1le KaTo IOHOILA Tol OTK-

M, Ewgp. ~Bogonagem® (numozpagus, 1961 .)

¢ Y v ‘
puBa T, Hap. ‘HCB'}:BMO)KHO THJ'IO”, T.€. TAJIO, KOETO HE MOXE (bHSH‘ICCKM Ja ChHIUICCTBYBa

MOPain BbTPEIIHO [IPOTHBOPEYHBHUTE CH HacTH. [1o-KkbeHO 3aeHO ¢ Hamia cu JIalibab
Ilenpoys (reweTux) Toif ro nmpeppsiua B “cThibaTa Ha IMenpoys” (L. S. Penrose, R.
Penrose. Impossible Objects: A Special Type of Illusion. British Journal of Psychology,
49 (1958) 31). XomaHACKUSAT Xy[OKHUK-MaTEMATHK Mopu Entiep Bbrutbiaba Tesu Hueu
B 3HAMEHUTHUTE cH JuTorpaduu “KausaHe u ciamzane” u “Bojonagst”.

Y nuBuTtenna e cpA6aTa Ha E1HO APYro MATEMATHYECKO otkpuTHe Ha ITeHpoys (umen-
HO “OTKpUTHE” , a He “U300peTeHMe” [0 CXBANIAHETO HA CAMHS Ileupoys 3a oGekTHBHA-
- Ta peaJIHOCT Ha HemlaTa B ITNaToHOBUS CBAT Ha MAEHTE; MOJO3UPAM, Ye H Ha3BAHUETO
Ha KHMraTa e Hamek 3a [InaTonoBus o6pas Ha ceHkuTe B memiepara). “TTapkeTsT Ha
HeHpoys™” e oco6eH Bu MapKkeTHO OKPUTHE Ha Ge3kpalHa paBHHHA, KOETO C& OChIEC-
TB4Ba C [BA PA3NIUIHK pom6a. MarnsTa e B TOBa, Ue HapexAAHETO HE ¢ MEPHOLMIHO H
¢ KOLIMApHO TPYAHO, [IeHpoys naTeHTOBAT TOBA OTKPHUTHE KaTO MABOGIhCKAHMIA (1972
I.) ¥ [I0BeYe OT JECET MO AMHM NPOoheCHOHATHH MaTEMATHIIA Ca Ge MbYEIH Ia HAMepAT

7
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peLenTaTa (aJropuTbMa) 3a MOCT-
posiBaHETO Ha napkeTa Ha [leHpoys.

Ho wucrtopusara ensa cera
zanousa. [Ipe3 1984 r. pusummre o1- . '
KPVBAT PEANTHU CTPYKTYDH HA TBBD-  ( " il ’ - f”
Iy Tena (Hampumep TIOJIyYeHH OT ’ ‘\- 4";‘\’.- \"'
CTOIMMJIKA Ha aJTYMUHMH, MEJ U Xe- l!%\” 23N '
JA30), KOMTO BBB BCAKA ceyallia pap- - ’~ . ‘ &e’
HUHAa NPEJCTABJISBAT NAapKeT Ha 3!.. ’ e \’ ey ’
IleHpoys. Topa ca anepuoIU4HHU : \‘ l "
CTPYKTYDH, Te HAMAT TPAHCJaHOH-
HAa CUMETpHS, 3alll0TO TIXHaTa “eJie-
MEHTapHa KJIETKa” UMa pOTalioH-
Ha CHMeTpHS OT MeTH (HJIX cenMu)
nopsanbk. ToBa ca T.Hap. “KBa3uk-
pHcTanu” - TBEPAU Tejla, KOUTO He
ca HUTO oThbKJIa, HUTO KpucTanu. [IpuposaTa, oka3sa ce, BeUe € pellruia riapobbeka-
HuLaTta Ha [Tenpoys. Olwle He 3HaeM KaK M 3aIL0 NPaBU TOBA.

Kaksa Bpb3ka uMa ToBa ¢ npobiiema 3a pazyma? Haii-nenocpelcTBeHa. 3ajauara
3a MapKeTHOTO NMokpuTUe Ha [TeHpoys e aNropUTMUYHO HepaspeluMa, T.e. HIMa pe-

i

Mnocmpayus: Mapkem Ha lenpoys

meHue B 06wl BuA. MIMeHHo HepaspemnMocTTa, cnopes IleHpoys, e pasgenure/iHaTa

JIMHMS MEXKIY YOBEILKUS pasyM U U3KYCTBEHNS UHTEJEKT. ‘
e ce cipeM clie MaJIKO Ha LEHTpallHKA BBIIPOC 32 HepaspeIlMMOCTTa, HO KBa3HK-
PMCTaNIUTe UMAT OLIE KAKBO Ja HY paskaxat. Te He u3pacTBaT noA06HO Ha KPHCTANHTE

- aTOM IO aTOM, KaTo BCEKM OTZeNieH aToM “peluaBa” caMm 3a cebe cu 3ajadaTa 3a

MHHHMM3MpaHe Ha cBoGoHaTa eHeprys. ViapacTBaHeTO Ha KBa3UKPUCTAIUTE CTaBa 110
Tio6asieH NPHHLMA - eJHOBPEMEHHO LUl arperaT OT aTOMHM “peliaBa” 3ajauaTa 3a
MuHUMM3auMs. IobalieH 1o CBOSA XapakTep € W MMCJOBHHAT MpOLiec: B Hero HAMa
BpeMeBa WK MPOCTPAHCTBEHA PEJHLIA HA BBE3HUKBAILH eMH Cllefl APy obpasu (uzed,
aymu, Gopmynu, menonuu). Tazu rnobannocT, cmara [lenpoys, u B IBaTa cilyqas ce
KOpeHH B (M & U3pa3 Ha) Hepa3peIMMOCTTa Ha NPOLIECHUTE.

®usukaTa 106pe no3HaBa HAKOU riobaiHy sBneHus. ToBa ca KOJEKTHBHHTE e(heKTH B
KOHIEH3UPAHH CHCTEMH, ABJIeHHATa Ha Bose - AlfHIIaiHOBa KOHEH3aLMA U CBbPIAHNUTE
¢ Hesl SBJICHUS Ha J1a3epPHO JibYeHue, CBPhX(IYHIHOCT M CBPBXNPOBOAMMOCT. - T. HAP.
MAKPOCKOTICKH KBaHTOBH e(ekTH. Teau edexTy ca MHTEpPECHH, 3all0TO C& HAMUPAT Hsl-
KbIE B CHIOMEHATATA MO-TOpe 30HA Mex [y KBAHTOBO M KJlacHuecko. ioBezeHue. Ho Te
OCTABAT MAJIKO BCTPAHM OT LeJIT2, 3aIL{0TO MMa &IUH eJIEMEHT, KOHTO criope] Tlenpoys e
OIlIe TO-ChIIECTBEH 32 (PU3NIECKUTE NPOLIECH B MO3bKa. PaboTara e Tam, 4e MoCOIeHUTE
To-rope eeKTH ce OIHUCBAT MO HaYHH, KOUTO CHOTBETCTBA B KpalHa cMeTKa Ha €BOJIIO-
LHOHHOTO YpapHenye Ha IIproauHrep. A o uaesTa Ha [leHpoys HepaspermaTa duzu-
Ka Ha MO3bKa TpAOBA Jia ce HAMMpA B HeH3CIIEBAHATA 0BJIaCT MEXKY eBONIIOLMOHHOTO
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OTIHCAHWE ¥ HEeBOJIIOLMOHHATA PEAYKLMA (KOJIANC) Ha BhAHOBATA (YHKLMS.

3aI10 Hepa3pemMMOCTTa Urpae TakaBa hyHIaMeHTaTHA pOJiA B pascHKISHHUATA Ha
Ienpoys? Ilo oTHoLIeHUe Ha aNrOpHTMHYHATA HepaspeliMMOCcT Ha MATEMAaTHYSCKH
3aflatil U TBBHPICHHSA HEll[aTa ca CPABHUTENIHO NMpospayHi. KoMmoTspbT paboTu mo
ANTOPMTMMYHO H3rOTBEHAa MPOIpama. OHoBa, KOETO KOMIIOTBPBLT HE MOXE, 2 MOXe
HOBEIIKHAT Pa3yM, € CIPaBAHETO.C HEANTOPHTMHUYHH CUTYALUK (camoTo nocTposnBane
Ha aJIFOPHUTBM € HEJIFOPUTMHUYEH MPOLEC, KAKTO U KPUTEPUUTE 33 HCTUHHOCT Ha
CBAACHHUATA, CAMOOLIEHKATA, CAMOPE(IEKCHATA Ha HeCTBUATA M T.H.). 3HAYHTENHO
TO-TPYAHO € [1a ce OTrOBOPH Ha BBIIPOCA: 3210 M (PU3HMKATA Ha MO3bKa TpsabBa Jla e
HepaspellliMa U KaKBO Npe/cTaB/isBa TakaBa ¢usuka? ToBa e APYIUAT acnekT Ha Cb-
ITI0CTaBKaTa pasyM-coTyep ¥ MO3bK-Xapayep. ‘

e ce omiram na oTroBops Ha BTOpUs BBIPOC MAJTKO MO-KbCHO, a Cera Ile ce chpa
_Ha BBIIPOCA 32 HEPa3PeLIUMHUTE NPOGIIEMH U TBBPHSHMUS. :

Wma enun daxt B vcTopuara Ha dbu3nkaTa ¥ MaTeMaTukaTa, KolTO € TBBpAE
noyuutenex. Gusunure go6pe 3Hagt, ge npes 1775 r. [TapwxkaTa akagemus Ha HayKH-
Te 065BsIBa, W6 OTKa3Ba A PA3TVIER A IPOSKTH 32 BEYSH Asurarten. MHTepecHo e obave,
Y€ 3a8/iHO C TOBa & 06sBABAH U KATErOPHYHUAT OTKa3 1a 6BaT pasmiexnaHd “perie-
HHUATA” Ha 3HAMEHUTUTE KJIaCHYECKH 3a1a4H Ha APEBHOCTTA (32 TPHCEKLMS Ha BI'bJI, 32
KBaZpaTypa Ha KPBT ¥ 3a yABosiBaHe Ha ky6). Ho ako peunusT ABUraTejl e 3abpaHey oT
camata [Tpuposa, oTksae Moxe Aa uje 3abpaHaTa 32 pemIaBaHeTO Ha ACHO dopmyiu-
paHu 3afauu? 3amo INapivkkaTa akaieMus GH e MpUcBouIa npaBaTa Ha [lpuponara?.

Bemuxusar Nasua Xunbepr oueBnano e eMmATal, 4e nogo6Ha 3abpaHa ¢ HeonpabaHa,
-3amoro Ha IT MexnyHaponen koHrpec Ha MaTtemathLTe (1900 r. B ITapux!) sassssa,
"6 BOAKA ONpejerieHa MaTeMaTHYecka 3ajlaqa HEMPeMEHHO MOXe Ja Obae crporo
pellieHa, U B TO3H JyX opMysiMpa cBOMTE 3HAMEHHUTH 23 npo6nemu. Tesu npobiemu
AaBaT 0O/NMKa Ha MaTeMaTUKaTa oT uesus 20 (a BeposTHO H 21) Bek. [leceTusiT po6-
JIEM.€ C'BIILO 337294 OT APEBHOCTTA - TOBa e JModaHToBaTa 320292 3a HaMHpaHe UeNo-
HC/ICHU PEIeHUS Ha aNTrebpUIHM ypaBHeHus (Haif-u3BecTHATA HuodaHToBa 3aa9a e
T. Hap. “rojiiMa TeopeMa” Ha [Tuep depma). Tpes 1970 r. emre CTPOro AOKA3aHo, Ye
HE CHIISCTBYBA aJIFOPHTBM 3a pelaBaHeTo Ha JluohaHToBaTa 32 nava.

WMsnuza, ve IMapuxkaTa akagemus He cu e Npucsona npasaTa Ha [Ipupogarta. Ako
BBB (PM3MTECKaTA IPHPOA HAKOH Hella ca 3a6paHeny, To B “NpupoaTa” Ha [IaToHOBHS
HACAJICH CBAT OYEBUIHO CBILO MMa 3abpaHenu obextu. [Ipy ToBa MaTeMaTHiecKaTa
3a6paHa e CbIIO Taka 06EKTHBHA, KAKTO O6EKTHEHA & duznyeckara.

‘Tosu u3Box He e npu6BLp3an. IIpes 1931 r. MaTeMaTHUCCKUAT CBAT HayyaBa 3a Te-
opemata Ha Kypr ['bozen: BbB Beska HENPOTHUBOPEUHBA CHCTEMAa OT MAaTeMATHYECKH

WA JIOTHYECKH aKCHOMH CHUIECTBYBAT TBBPASHMS, KOUTO HHTO MOraT Jia ce JOKaxar,

- HUTO Ja ce ompoBepradT (TeopeMa 3a HelbJIHOTaTa). CllefoBaTe HO Apucrorenopuar
JIOr¥Mecky MPHHLMIT 32 H3KITIOYEHOTO TPETO He ¢ o61oBATHACH M BBIPOCHT 38 HCTHH-
HOCTT2 HITH HEUCTHHHOCTTA Ha ONpelesIeHH TEbPACHUA He & aJI'OPHTMHUYHO Pa3peliM
(ma cu cnoMHMM enHa mobuma pasa Ha Huie Bop: “TBbPACHUETO, IPOTHBOMOJIONKHO |
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Ha efiHa Nba60Ka CTHHA, HE € HEMCTHHA, a & Apyra Xbaboka UCTHHA”). ClIef0BATENHO
HUTO eJIHa AKCHOMaTH4YHa (opMasi3upaHa) CHCTeMa He N03BOJIABA Aa c& OGXBAHAT na-
Ke ChAbDXALIUTE Ce B Hest TBBPJCHHS, a Ja He rOBOPHM 3a LsjlaTa MaTeMaTHKa.
HloxosikoTo Besika CHETEMa OT aKCHOMM € HelTbJIHa, TO ChIUECTBYBAT TBbPAEHHA, KOUTO
ca He[loka3yeMH B HeHHUTe paMKy. Taka e HCTHHHOCTTA Ha TaKMBa TBLPAEHHS MOXe Ja
CE YCTaHOBH CaMO ¢ He()OPMAaJIHH, T.e. C HEAITOPHTMHUYHY Pa3ChKIEHHH.

ToBa e caMo wacT oT aprymenTuTe Ha [leHpoys B MOTBBPKAEHUE Ha Te3aTa MY 3a
HEBB3IMOXKHOCT M3KYCTBEHMAT MHTENEKT la MpHIoOHe CBOHCTBATA HAa PasyMHO
noBefieHne. AJTbH Tropunr npesnara ome npes 40-Te roAMHM TeCT 3a pasNMvYaBaHe
MEXY Pa3yM M KOMIMOTHP. TecThT ce cheToU B ceAHOTO. YoBek-eKclepUMEeHTaTOD
HafeyaTBa ¢boOIIeH s Ha CKPUTH OT Hero YoBeK M KOMIIOTHP, TporpaMMpaH Taka, e
A2 OTroBaps MaKCHMAJIHO “YOBELIKH” Ha ChOOLIEHMATA (B YaCTHOCT JIa He ce U3/1aBa,
Ye yMee Ja NPEecMsTa CBETKABHYHO). AKO cJief] JOCTaThYHO MHOTO ChOBIIEHHA eKcre-
PHMEHTATOPBT He MOXKE Jla Pa3Ji4M KO My OTToBaps - YOBeKbT WJIH MallIMHATa, CMSI-
Ta Ce, Ye KOMITIOTHPBLT YCIEIHO € MHHAN TecTa Ha TIOpHHT.

ITeHpoy3 He npueMa, ve NMapoaMsATa Ha Pa3yMHO MoBeJeHUE MoXe Jla ObJie JoKa3a-
TEJICTBO 332 HAJIMYHETO Ha pa3yM (KaKTO KOMITIOTbPHATA CHMYJIallis Ha yparaHa He €
CBILIMHCKH yparaH). 3a Ja WJIIOCTpHpa, Ye CTOJNyWIMBATa NMAPOAMA HE FOBOPH 3a
pazbupaHe, OCMHC/ISIHE, CAMOOCh3HaBaHe, TOM OIMCBa TeCTa Ha aHrHiickus Qunocod
JLk. Copa (T. Hap. “kuTalicka cTas”), kKOHTO JeMOHCTPHpPA KaK elHA NPOrpaMa MoXe Ha
“paboTH” Ges HIKaKBa cliefla OT OCMMUCJIAHE,

Crpysa Mu ce o6aue, 4e 61 MOTBJI J]a ¢e OCHLIECTBY TecT Ha TIOPHHT, KaTO Ge TIpo-
BepgBa TYBCTBOTO 32 XYMOD Ha Heu3BecTHHTE cyOekTH. Jlaau efHa iporpama 61 Moryia

~ Jla oleHH cliejHaTa cuTyalus. IIpn nopenHoTo apecTyBare Ha Camo Cnanypa (M3Bec-

THUAT MY3HKaHT U OCTPOYMHHK, YHHILOXeH B 6bJirapckus ['ynar) xasanu, 4e ako c‘z‘m*~
PYOHWYH Ha HAPOXHATA BJIACT, LI I'0 ITycHAT. [locienBan cBeTkaBudeH oTroBop: “Ot
TieTHA Wi oT wecTths etax?” Konko v eHumkioneauy (o uetopus, punocodus, eau-
XO3HAHHE U T.H.) Tps6Ba Ja ce M3MMILAT B eJ{HA NIporpama, 3a Ja cUMyJIMpa olleHKaTa
Ha To3H oTropop?

Hexa pesromupame kazaHoTO JOTYK. CBETHT Ha aJITOPHTMHUTE CE CBEX/IA ITO ChILleC-
TBO JO CBETA HAa paspelidMHUTe 3afaud. AJroputMuTe obaue ca caMo eJJHa MajKa M
TBBPJAE orpaHiWCHa qgacT oT MaTemaTHkaTa. [TIeHpoy3 (KakTo ¥ MHOTO Jpyry MaTemMa~
THUM) € ybeneH, 4e MaTeMaTHYeckuTe oGekTH MPpHTekaBaT cBoeoOpa3Ha pealIHOCT B

-TInaTtoHOBMS cBAT Ha uAenTe. TAXHOTO ChIECTBYBaHE (MM HEChILIECTBYBaHe) HE 3aBH-~
- CH OT NpHILSABKATa Ha cyGekTa (Hanp. MaTemaTuka). [eomMeTpuuHuTe GUrypH, diciaTa,

TIOBEYEeTO TEOPEMH, MHOXKECTBOTO Ha Ma}men6po1~, NMapKeTHT Ha I'Ieroys H T.H. Ca HE

-No~-MalJIKo peaJIHh OT M'ope“ra'ra H TUJIaHHHHTE. AJII‘OpPITMHTC ChINO €A YacT OT

TInaTOHOBUA CBAT - TAX MJIM I'H UM, MJTH TY HAMA. A HAMa JIM ¥ (TO-4eCTHAT clydait),
KOMITIOTbPBT HIIH HAMA /Ia HAMEPH OTIOBOP Ha MOCTAaBEHMS BHIPOC, WIlM HUKOTa HAMa
Jia CTipe ThpceHeTo Ha orroBop ( T. Hap. “npobyem 3a crmpauem” € aJTOPUTMHYHO
CBOJMM 10 MpoGlieMa 3a TOMOJOrMYHATAa €KBUBAJIEHTHOCT Ha UETUPMMEPHMU
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MHOTooGpasus; i JBaTa npobjieMa ca, Hepa3pelliMHu). J

Tyk Tpsa6Ba Aa ce NOSICHH HEJBYCMIIC/IEHO, Y€ “anropUTMHYHA HepaspeIlMMocT” He
03HaYaBa, 4e B NAJeHHA KJac OT 3aJlaUM He CbIIeCTBYBAT OTACJHH 32 a4H, KOUTO MO-
rat Aa 6baaT perienn. TEbPAEHHETO IPOCTO €, 4e HE CHIECTBYBa CHCTEMHO (asro-
PUTMUYHO) CPEICTBO 3a pelllaBaHe Ha BCHYKH 3aJadH OT TO3M KiIac. BbB BCeKM OTHe-

JIeH Kj1ac Ou MOIJIio fa Ce OKaXe, Y¢é ¢ Bb3MOXKHO Ja C¢ CTUTHE IO peme}me C [TOMOoLiTa
- Ha Haxog4YHBOCT, UHTYHUHUS H T.H. HpHMCpHTC H3obuncTeart B HCTOpHATA Ha

MaTeMaTHKaTa, QU3MKaTA i HayKaTa H3061m0. Tyk My e MICTOTO Ja CIIOMEHA 32 TBOP-
YeCTBOTO B HAYKATa, HO BEPOATHO e 06CH s TO3U BBIIPOC Ha JPYro MACTO.
Cera npuCThIIBAME K'bM Hall-TPyAHMs LK OT BBIPOCH, CBbP3aHu ¢ usuyeckara

CBIIHOCT HA pal3yma. Kaxss Buj Cl)HBH‘IGCKH npoliecy MOraT [a JieXaT B OCHOBAaTa Ha

HareTo pasbupaHe U camooch3HaBare? MoraT i Te3d NPOLECH Aa C& CHMYJIMPAT OT
xoMImoTp? JOCTHITHU JI ca Te, [IOHE CaMO TI0 MIPHHIIMI, 3a HameTo pasbupane (T.e.
He U3Najame JIH B NOJIOKeHHeTo Ha 6apod MronxayseH, KOHTO M3Teryia caM cebe cH OT
BOZaTa, TeIveiiky ce 3a kocata)? S .

Tlpeay BCHUKO ILE [IOCOYMM, Y€ KOMIIOTPHTE e CTPOST MO TaKbB HAUMH, 4€ Ha
H3KJIIOYBAT BIIHAHMETO Ha BCHUKHM (PU3MUECKM TPOLECH, YHUTO Mamabu ca roj ompe-
Jenexo pasHuiie. [Io TakbB HauMH KOMITIOTBPBT € 3aIUTeH OT (QUIyKTyauuu (3aToBa
Toii & AeTEPMUHUCTHYHA CHCTEMA), & AITOPUTBMBT € 3aUIHTEH OT IPELLKH, AbJKAILN
ce Ha (aykryauuure. He e uskmoueHo ofave B paboTaTa Ha MO3bKa Ja y4acTBaT U
cy6aTOMHH PaBHHINA HA BEILECTBOTO, 3al10T0 Ho0pe U3BECTHO €, Ue NPUPOIaTa & U3~
PLHpeHO H306peTaTesIHa, KOraTo H3Mo3Ba QU3HYECKH Bh3MOXHOCTH 32 HYKAUTE Ha
GuonoruyHuTe cTpykTypy U yHkimu. He € H3KIIOUEHO JOPH MO3BKBT Aa M3IOJI3Ba
BCHYKM PaBHHILA Ha efHa Ge3kpaifHo cTpykTypupaHa Beenena. .

Tasu XUII0Te3a € JOCTATHYHO CHIIHA U caMa 1o cebe CH, HO TA OTKPUBA ITHT 32 e/1Ha

ome no-cuiiHa. Heka oT6enexuM npeay BcHuko, 9e [leHpoys oTXBBpIIA BCAKA H3BBH- .

(QU3MUHA CHeKyauua M TBbPAO BAPBA, 4e CHIECTRBYBAT TakuBa (PH3UYESCKU MPOLECH,
KOHUTO IMO3BOJIABAT Ha PasyMa Ja [OCTHra UCTHHHU 110 HeaJropUTMHueH HauuH. M TyK
M3Ka3Ba XuMoTesaTa (HealropuTMHUUHA, pasGupa ce, 3a0To OTKbAE JIM 61 Mora Aa
clenBa): “SBNEHMATA HAa Ch3HAHMETO MOTAT Ja BB3HHKBAT CaMO NPH HaJMYHeTo Ha
HAKAKBH HeaJrOpUTMHYHH IIpolLiecH B Mo3bka™ (c. 216). C apyru nymu, 3a Jia e croco-
GeH Ja ce cnpaBg ¢ HepaspelMMH (HeaJlrOpUTMHYHH) IpobiieMK, MO3BKET TPi0Ba A2
M3I10/13Ba HeaJIrOPHTMHYUHH (PU3HUECKY SBJICHUS.

Kbae ma ThpouM TakuBa spfieHMa? HaMa anropuTsM HHTO KbJ€, HUTO KaK Aa I'd
ThpcuM. Criel elMH BeJIMKOJIEIIEH [10 ¢BOATa JBI00UHHA Pa3pe3 Ha LiAjiaTa ChBpPeMeH-
Ha (usmKa (qyaecHo ueTHBo camo o cebe cu) [leHpoys cTUra JO HeyTeILUTeTHIS H3BOJ,

‘4e “B JHEIUHO BpeMe (U3HMUECKUTE 3aKOHM He JaBaT NPU3HaLM, Y& ChIBPKAT Healro:

PUTMHYHH eteMenTH” (c. 214), W BegHara 106aBsi ¢ ONTHMM3IbM: “Ho B Ts1X TpabBa Ja

€ CKPHT TaKbB HEaJrOPUTMHUEH EJIEMEHT, OT KOHTO MO3BKBT IO HAKAKLB HAYMH. Ce
BB3MOJN3BA”. o

Tipenu na pa3bepem kbae IleHpoys TEPCH TE3H eJIEMEHTH, HEKa KPaTKo Jia ce clipeM
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Ha eJHH ILEKOTIINB BBIpOC, KOHTO TOH caM NoBAKTa. He 6uxa a4 MOIJIM CHILUTE Heal-
FOPUTMUYHY (U3UIECKH SBACHUA la TOPOLAT Ch3HAHKE 1 B APYTH cpenH (0cBEH MO3b-
xa)? OTroBOpPBT HAKPATKO €, 4e TOBA € MAIIKO BEPOATHO, TBI KaTO caMaTa OpraHusa-
1{14 Ha MO3bKa € TBbPJie CTeLHaliHa U TOBa # NaBa YHMKaJIHHA IaHC Ja M3I10/13Ba Heall-
ropuTMuuHa (pusmka. Pasbupa ce, TyK Bb3HHKBAT MHOXECTBO 3aMJieTeHH BBNPOCH OT
eBOJTFOLOHEH THTI, KOUTO Ca U3BLHPEJHO BaXHH, HO BCE MAK CTOAT BCTPaHH OT LEHT-
pajiHaTa Tema. (
Y Taka KbAe Aa ThpcKM PU3MKaTa Ha HEAITOPUTMHIHATE npoueck? [lenpoys npoc-
nensaBa (eHa TBBPAE CIOXKHA) apryMeHTALus, OT KOATO CJIEABA, He BEpOATHO TpAOGBA
Ja ce HacOYHM KbM Heusc/ieBaHaTa o6nacT, HaMupallla ce MeXAy KBaHTOBUTE €BO-
JIIOLMOHHM NpouecH (ypaBHEHHETO Ha I proauHrep) ¥ NPOLECHTE HA KOJIANC (pemyk-
LMA) Ha ‘pbaHoBaTa (QyHkimsa. Tasu obnacT cBbp3Ba 110 crienuduues HAUMH MUKpOSB-
neHusTa (cTaHIApTHA KBAHTOBA MeXaHHKa) ¢ MaKposIBJIeHHATa (MPOLecHTe Ha U3MEP~
paHe ¢ HelpeMEHHOTO yqacme Ha KIacHuecky “ypea”). B Ta3u obacT BEPOATHO C€
nposBABaT e(eKTH Ha BCE ollle JafeyHaTa OT 3aBbPIIEHOCT TEOPUA HA KBAHTOBATA
rpaBuTaLps. IMeHHO Ta3y TeOpUs Mpeasiara RBb3IMOXHOCT 34 OCHILIECTBABAHE Ha HeaJ~
TOPHUTMHYHH omepalyu. 3alll0 ¥ Kak CTaBa TOBa, Haii-no6pe oTrosaps apTopeT. lle
oT6esiea camo, Y€ B IyXa Ha Tasu unes Ilenpoys Bede BTOPO JieCETUNETHE AKTMBHO
paspaboTBa eJiHa MIIOJOTBOPHA HAacOKa, U3BECTHA KaTo Teopus Ha TYHCTBPHTE (tWistor
theory). :
3a6aBHO € 4a BULUM XyMOpa, ¢ KOHTO CaMHAT TTeHpoy3 ce OTHAcA KbM Ta3H TCOpUA,
XaTo s HapHda “HayJIHWYaBa, HO HE nocTaTbuHo”. Ollle Mo-HHTEPECHO ¢ la ce BMAY
KaK riofHacs MHQOpMaLys 32 KOHKYPEHTHA TEOpHs Ha kBaHTOBaTa rpasuTauus. Criopel
T0GJIe [HATA KBAHTOBATAa PEAJIHOCT Ce ONUCBa OT 1B BEKTOpa Ha ChCTOAHMETO: elMHHA~
ST ce Pa3NPOCTPaHABA Halpes BbB BPEMETO Cilell xoJanica Ha BbIHOBaTa (QyHKLWSA, 2
APYTUAT - 06paTHO BBB BPEMETO OT cnenpamus (6baelysa) Konanc 3<1=M HRCTOSILLLCTO—.X
BTopusaT BEKTOP Ha CHCTOAHHETO MM TeJ1e0NIOTMHHO TIOBEIEHUE, ThH KaTo TO C& gnpe
Iiesis OT HelLo, KOETO LIe ce CITYdH B baewieTo. 3a MeH, nuiue [leHpoys, Te3H TENC0NIO®
CUYHM ACIIEKTH Ha OMMCAHHETO He Ca HUILO JIOIIO, CTUTA Jid He c’b3naBaT NpoblieMu ¢
peasHoTo Gu3necko NoBeacHUe (c. 390). ' -
Wexam fa nofuepTas riocneHaTa ppasa “cTHTA LA HE CH3JABAT npoGieMH ¢ peal
HOTO (hM3UUECKO TOBEJEHUE” N0 CIICHHATA npuunHa, YOBEWIKUAT PAsyM C€ U3NpaBg
TIpe] Hall-TeXKOTO NPEAU3BUKATEICTBO = a onosxae caM cebe cH. (B?e MH c€ chyBa;
Ye TYK UMa HEILO OT 3eHOHOBaTa alopHA aa AXWI M KOCTeHypkaTa: TOHHM HeIlo
MOMOLLITA Ha CBUIOTO TOBA HEILO.) Ako Mora fa cH 1o3sosis kanamGyp, fux xaszai, qci
ThPCEHETO Ha HEANTOPHTMUHHH OCHOBH HAa MUCJTEHETO NPHIWYA Ha TOBA Pa3yMbT (ra
ti0) Ja ThpPCH HPAUXOHANHATE OCHOBH Ha CBOSATA PAlMOHAJIHOCT. . o7 Bonostio
Jlany HAMCTHHA YOBELIKUAT pasyM e ¢nocoben fa pasbepe caM cede cn6. epo o
He e criydaeH 1MojobeH BBIPOC Ha Jlenepman: “Jlany HOBELIKHAT yM?x;ls;)l nJ_Ilo Hm;/l a!;
e O'bAe NOArQTBEH, 32 Aa pasbepe MHCTEPUUTE Ha kBaHToBaTa Quauka?l” (JI. Jlenepman,
I, Tepbeu. “HacTHLATA Bor”. IIpocgema, C., 1997, c. 159). .
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B®B Beeku cyuait prxnobTuTe Ha npobieMa ca TONKOBA rojiemMu, ue HEepPBUTE Ha
HsKOM X0pa (R0pM cpes (H3ULUTE) He H3ABPKAT. Hysat ce uspasu kaTo “cOiuxapane
Ha Marn4eckoTO 3HAHME C HAaYKaTa”, “MHCTHYHO MO3HAHWE Ha CBETa”, TOBOPH ce 3a
“6HononeTa”, “renekunesa”, “Tao Ha QusukaTa” u T.H. Enpa nu uma cMucha na gapa-
ME MMeHa Ha 06eKTH B TEPUTOPHM, KbAETO KPAKBT HH He € CTBIBAL. Hpyru xopa ce
YYBCTBAT HEJIOBKO [IPEA Te3H MPobieMu 1 NPeaNoYUTAT Aa I'M UOATBAT UK A4 CIIOMe-
HABaT WIM(poBaHo 33 yMa KaTo “nymaTa V” (Bx. M. Ten-Man, “KpapkbT H AryapsT”, u.
2 ot “HeTHBO ¢ NpoALIKEHHE” B “CBeTbT Ha (usukarta” 3a Tazu roauHa).

Camusar ITenpoys He ce 6ou na cTBNBa MO THHKUS Jied, oTaesIa (hPU3UKaIM3Ma OT
MEHTAJIU3Ma, pealii3Ma OT MUCTHUM3MA W 3061110 (puzMKaTa OT MeTadusuKaTa. VYo6egen
€, 4e TPAOBa [la ChILECTBYBA HayYeH BT KbM pasbupaHeTo Ha pasyma M 4e TO3M IThT
Tpsa6Ba Aa 3amousa ¢ no-AbA60KO BHUKBAHE B npupojaTa Ha caMmaTa (GU3HYecKa
peandoct. U napa na ce pas6epe, ue Topa He € TONKOBA BBIIPOC Ha (DU3UKATA, KONKOTO
Ha MeTatu3ukaTa (T.e cToM 6H30 N0 punocodusra). Jamoro “pazbupaHeTo B kpas Ha
KDaHILaTa € BCHYKO 32 HAYKaTa M ¢ MHOTO NIOBEYE OT 6€3CMUCITEHITE npecMmaTaHus” (c.
VII) u, 6ux 106aBU, IPA3HHTE CIOBOCHYETAHHA, ‘

Hakpas me 06bpHa pauManue Ha enua TBBp/E NFOGONHTHA ¥ GYKBaJIHO HATpamnBa-
Iua ce ananorud. ITo speme Ha Bropata cBeToBHa Boifna M pboauurep usHacs B Aurns
[HK'®J OT MONYJIAPHY JIEKUHH 32 YU3MUECKHTE OCHOBH HA HBOTA. ITpes 1944 r. Tesn
JIEKLIMH ca My6nuKyBaHy B MaJika KHMKKa, o3arniaBeHa “Kakeo e srcusomasm? Om 2ne0Ha
mouka na gusuxa” (E. Schrédinger. What is Life? The Physical Aspect of the Living
Cell, Cambridge Univ. Press, 1944). Uneute B ToBa HempeTeHIHO3HO ChUHHEHHE ce
OKa3axa popoveckul. JIBe OT TsIX M3ITBKBAT 0COBEHO CHITHO: a) 32 OGCHEHUETO Ha KH-
BOTA € HeropaTa cnocobHoCT 32 MopaxnaHe u MOANBPXaHe HA OPraHU3alHAT TpsabBa
Aa ce ThPCAT HOBU (PM3HYECKH 3aKOHM; 0) XHMBUAT OPraHM3LM € aNepHO AHYEH KpHCTaJI.

Kato vere uoBek kakpo e Hamican WpronuHrep 3a anepuoguuus kpHcTal (“Takss
MOXe 212 ¢ FeHbT HITH Lislila XDOMO3OMHA HHUILIKA”), He MOXKe 3 He CBBPXKE TOBA C OTK-
PHUTHTE TOTOBHH Bek No-KbCHO KBasukpucTanu. U na He ce 3aMucy Jany nogobHa

CTPYKTYpa HAMA J1a Ce OKaxe ONpeesIAILa KAKTO 32 JKHBHs OpraHH3bM, Taka H 3a pa-
3YMHHA XUB OPraHUZbM.

A “HOBH 3aKOHH” ca HYXHH, 3aLI0TO “CTPYKTypaTa Ha XHBHS OPraHU3IbLM Ce paznu- |

(Ipsoaunrep). He cpemuaxme u Helo moAo6Ho U no-rope?

“Hosara dusnka” Geme 1o ronsma cremen Pa3BHTa cjiel OKOJIO TPH JleCeTHIIETHS B
TEOpHATA Ha caMoopraHusanuaTa (M. AlireH), TeopusaTa Ha JHCHNATUBHUTE CTPYKTY-
pu (M. [TpuroxuH), cunepreTiraTa (X. XaxeH) u np. He 3nam nokonko Ienpoys ce e
BABXHOBSABAJT OT Te3M 0ueOHItHI MPUIMKK CbC 3HaMeHUTUSA TPy Ha I proguurep (Toit

IO LUTUPA), HO CBM CUTYpeH, ue Beye € MOAXBAHAT BePHHAT TOH B MEJIOAMATA Ha )KHBO-
Ta U ¢b3HaHMeTO, M '

1aBa OT BCHYKO, KOETO JOCEra cMe W3y4aBajH BbB tusuueckure nabopatopun”
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3AIO HSIMA HOBEJIOBA HAI'PAJIA 3A
MATEMATHIKA?

CSAKa TOJHMHA Ce MPHUCEXNAT wecT HoGemosu Harpaiy, no efHa BBE BCSKA OT

B CIIGHITE 0BNAcTH Ha JeHHOCT: IMTepaTypa, (H3KKa, XHMHS, MUP, UKOHOMHKA,
duanosIorus W MeauuuMHa. B To3M cnucbk ocobeHo 6ue Ha ouu OTCHCTBHETO Ha
MaTemaTHkaTa. [IpyuMHaTAa 32 TO3M HATPaIBal Ce PoNyck & 6una o6eKT Ha MHOXeC-
TBO JOT'AJIKH, HAKOH OT KOUTO Ile 06CHANM TYK.

EnHa oT Hal-pasnpocTpaHeHuTe (Ho HeoGocHoBaHM!) BEPCHH OTHOCHO MPUYMHATA
Ho6en aa uakmioun MaTeMaTHKATA €, 4e [)KeHa, Ha KOSITO € MPABHJI MPEAJOXKEHHE 32
6pak / HeroBaTa chrpyra [ HerosaTa J1to6oBHULA] [OTXBBPIISA NIPEATOKEHUETO MY 3apa-
AH [ My ©3HeBepaBa ¢] eMH U3BecTeH MaTeMaTHK. Hali-uecTo HaBexaBaH e IiBeCKy-
AT MaTeMaTuk Marnyc I'bocta Murar-Jleduep.

HuxakByu vcTopudecky akTH He IOTBbPKIaBAT Ta3H BEpPCH.

Ipenu Beruxo Hobent Hykora He € Gu JKeHeH.

CoILiecTBYBAT NO-MPABAONOA00HY NPeANO0XKeHN 3a pU4MHATA fa HaMa Hobenora
Harpaja no MateMatka. OCHOBHOTO U3Mex Ay TAX e, ue Hoben He i e 06pbLIan MHOTO

BHUMAaHHE, TBit KaTO T He e Ouila cMATAHA 32 TNIpHUJIOKHA HayKa, KOATO Ch3gaBa faara -

3a YOBeYeCTBOTO (TYIABHATA LieJl 32 ob3jiaBaHeTo Ha Hobesosata Gongauus).

ETo HSIXOM OT C’bILIECTBEHHTE 3a ciy4ad QakTu: o

1. HoGen Hukora He e 611 KeHeH, TaKa Ue BEPCHATA “ChNpykKecka H3HEBAPA” OTHA 2.
(Toit peftcTBUTEeNHO € UMan JoboBHKNA - BUeHYaHKa Ha uMe Cotm Xec.)

2. Murar-Jlednep e 6un Bogews MatemaTux B IllBerus B kpast Ha 19-u ¥ B HauanoTo
Ha 20-u Bex. Toil e ocHoBan cnucandeTo Acta Mathematica, cnoMornan e MHoro za
xapuepata Ha Cotust KoBanescka 1 e 6un pekrop Ha CroxxonMmexus Hogskola - npen-
IIecTBEHMKLT Ha CTokXonMexus YHUBepCcHTET. BrIpekH ToBa ChBCEM HE € NIPaBJONo-
noBHo Tol na e 6 Bojell KaHAMAAT 3a efHA OT mbpsBUTe HobesoBH Harpaiu ro
MAaTeMAaTHKA, 1Ko Takapa HMaile, cJIe] KaTo 1o CBILIOTO BPEME HAOKOJIO €A Ouu MaTe-
MaTHUH kaTo [Toankape u Xun6epr. ‘

3. Hama ceefieHuss MuTar-Jleduep aa e 6un B 61u3ku otHowweniis ¢ Asdpen H06¢n
(koiiTo rpes mocneAHATa YAaCT OT KUBOTA CH XKUBEET B Hapnm}, a OLUE moBeue Mexnmy
TAX Ja € MMaso Hakaksa Bpaxia. TouHo o6paTHOTO, KbM Kpas Ha xuBoTa Ha Hoben
Murar-Jleutep e 61 aHraxupaH B “AUNIOMATHYECKH” Nperosopy, o uen na ybemu
Ho6en fa fapy roisama 4acT oT 60raTcTBOTO CH Ha Hogskola. Toli enpa v 6u ce 3aen
C TOBA4, AKO MEX/y TAX HAKOTa € UMaJio JICIUM OTHOIeHUs. Makap ue oTHauano Hoben,
KAKTO M3IJiexkaa, e Ph3HaMepsaBal Ja CTOPH TOBA, MO-KbCHO CTHra JO UIEATa 3a
Ho6enopaTa Harpaja - 3a rojisiMo pasouapoBanue Ha Hogskola, a na He rosopum 3a
HEroBUTE POAHHHM W 3a (poiinaity Xec. '

TlocnenuoTo 3asemjanue Ha HoBeme or 1895 1. AxaieMUUHUTe ChbnepHUIM Ha MuTar-
Jlednep B anmuuancTpauusata Ha Hogskola, [lerepcon u Apennyc, pasnpocTpansasat
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ClyXa, He HeycrexbT Ha MHMCHATa Ha Murar-Jledutep ce nBJKM Ha aHTHUmATHATAZ Ha
Ho6en xsM Hero. BeposiTHo Taka Tpbrsa ierennaTa 3a CBIIEPHUYECTBOTO Mexay Hoben
¥ Murtar-Jleduiep 3a uyBcTBaTa Ha HAKAKBA JKEHa. ‘

4. IlocnenHa Genexxka B HHCTO NCHXOMOrHYECKH TUTAH. Ensa 1 Ho6en, noarorssii-
K{ 3aBelllaHie ¢ MHCBJITa 33 JOGPOTO Ha YOBEUECTBOTO, GU JOMycHa npocTa JIHYHa
Bpaxa [a HaKbPHU HACaIUCTHIHUTE MY TLIaHOBe.

Ho6en (1833 -1896), uzobperaren u WHIYCTpUANELl, He e cbagal Harpaza mno
MaTeMaTHKa, TIPOCTO 3aI[OTO He € XpaHeN 0cobeH HHTEpeC KbM MAaTEMATUKATA U Te-
OpeTHYHMTE Hayku. B saBemanneto my ce rosopu sa “H306peTeHUATA WU OTKPUTH-
ATA”, NONPUHECIIM Hal-rofiAMa IpakTHYECcKa 1032 Ha YOBEYECTBOTO. (Bepo;m{o Ino-
panu Tasu GopMySTHPOBKa HarpafaTa 1o (uzMK2 MHOIO [10-UeCTO C& MPHUCHKIA 32 eK-
CTICPUMEHTAJIHH pabOTH, OTKOJIKOTO 32 MOCTHXKEHHS B TEOpHATA.)

Bee mak CBIIEPHHYECTBOTO 32 YyBCTBATA HA €A KEHA 3BYIH MHOTO [10-
HO U BEPOATHO Ta3H JiereHa e OCTaHe KHBa B UCTOPHATA Ha HayKaTa.

JIUTEPATYPHA CIIPABKA
1. Mathematical Intelligencer, vol. 7(3), 1985, p. 74,

2. Elizabeth C{'awford, “The Beginnings of the Nobel Institution, Cambridge Univ.’Press 1984,

Mo matepuany ot MnTepHer; Muxaun Bymen [ |

AHTAUACKUAT MATEMATHK IXXOH YOAUC (1616

HioToH. Cnopen Herosus aHeBHUK BeaHbX HioToH ce XBaAEA
Kyde [uamanr,

. :
"'MOGTO Kyye [InamaHT 3Hae MaAko MatemaTika.
MU,

"KyueTo ! TpAbBa fa e renuit’ - kasaa Yoauc.

“E, He vaK renwit" - oTr
, oBopuA HiotoH. "B nbpeata umale enwHa r
NaTtoAOrM4HO U3sKAloYeHne", A Thewii, a propara ¢ o

- 1703) 6uA npuaTtea Ha Wcak
npen YoAUC CbC CBOSTO MaAKo

Rrec npenu oban To fokasa age Teope-

\

TEOPEMA 3A YEPHUTE OYNKU B
corare MKOHOMUYECKOTO XUNEPMPOCTPAHCTBO
, HaTPYNaHUAT HKOHOMUYECKM AeduLNT Haps
UHTEH3MBHATA rPABUTALIMA HA CUTYALIMATA CrIOHTAHHO nség;;g/\nogz:&gﬁlr:g g'uigﬁgna:'

HeCKOTO XMNepnpocTpaHcTeo. B 103K Mol
N MEHT e Buaie uanuraHo
"MKOHOMMYECKA CHHryAGpHOCT", ‘ rouio KosTo o8 Hapwa

Cenpa Hoiipaa

|
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180 FTOIMHU OT POKJIEHUETO HA
ITbPBUAT YYEH METEOPOJIOT BbJII'APYH
I-P JTUMUTHP CTE®AHOB MYTBHEB'

(4 CEIITEMBPU 1818 - 13 HHYAPI/I 1864)
' I'. Kammesa*

phllaMe c& OTHOBO KBM KHBOTA W HEJOTO HAa NBPBHAT OBATADHE, 3ALUATHI

AucepTalds B o6NacTTa Ha (QU3NUECKUTE HayKy, ¢ HaMepeHHe Aa JobaBuM HOBH
LPUXH KbM IOpTpeTa My Ha yueH.” B mucepraumara ci o-p Jumutsp Credanos MyToes
NpaBH KPUTHYECKH 0630p Ha MaTeMaTH4eckiHTe QOPMYIIH 3a OXJIAX/JAHE IPH H3NApPeHHE B
NPUJIOXKEHHETO MY B METEOPOJOrHATa, ¢ KOETO Ce HapexX[a cpell BOACIUHTe YUeHH B
PA3BUTHETO HA METEOPONOr|ATa Npe3 MbpBaTa NojioBHHa Ha XIX Bek.

- TOAWUHU HA YYEHHE

J. C. MyTber nosyuaBa fo6po 0cHOBHO ofpasoBaHue B pofHus ci nom B Kanodep, B
Kapnosan 1 ppe Braxus.’ Bropata xena Ha asno My Xpucrodop Kupoony Xunara ¢ 6rna
repius. 3a npebusasaneTto My B Kapnosan (u3secTer che cemunapusaTa ci) Haiinen I'epon
crioMenaBa Ha 22 HoemBpH 1841 T. B mucmo ot Opeca: “Y MyTesy, yHyUHTe HA XuHaTa, 32
KOMTO MY KasBallle efHO-BpeMe, 4e ce yuunu y Kapsosugoc, Xons BecMa tecto. Te umat
‘camo 6a6a, Ges Gawa, Ges Maiika, 63 poNHHEH, 32TOBA Me npHeMat 1 Glarocknoxso”.!

Cnen kaTo cemelicTBoTo Ha [iMutphit CTenanosny MyTbes ce npecensa B Oneca (1833
r.), To#i mocemasa MOCHE[HHTE YETHPM KJaca Ha CelleMKIIaCHATA FMMHAa3NA KM
PrutesnisoBokus Jinilei.’ 3apbpimsa a1 npes 1837 . ‘

JI. C. MyTheB nonydapa yHUBepcHTETCKko oOpasopaHde B 00JacTTa Ha TOWUHHTE W
ectecTesuTe Haykd B Opeca, Boa u bepaus. du3uKo-MaTEMATHUYECKHAT OTHEN Ha
PHineTLOBCKHS JHIEH, B KOHTO ce 3amicBa npe3 JsToTo Ha 1837 r., faBas Ha BEINHTAHMIATE
CY eJHAKBH NpaBa ¢ YHHBEPCUTETCKUTE CTyneHTH. K'bM MyHIHpa, OT 1838 ., CTYIEHTHTE B
nmes Moxenn ga HocaT W mmara.’ B Pumensosckus smued . C. MyThes usydasa B
TIPOILKEHHE HA TPH TOANHH (PU3KKa, METEOPOIOTHS, TeOpETUYHA K IPHIIOKHEA MATEMATHKA,
XHMHS, TEXHONOTUS, ECTECTBEHA HCTOPHS, ThPrOBUA, CTATHCTHKA, Gunocodmus n np. Ha 22
1omM 1840 r. cbaeTHT Ha JIHIes H3aBa HA HErOBO HMe ATECTAT 3a 3aBbPIIEH ITb/IeH KYPC Ha
ofyuenue’. ‘

UeTpbpTaTa rofMHa OT ciegpaneTo cu Demetrius Stephanoff Mutieff npogsikasa 858
dbunocodckua daxynrer Ha BOHCKMS YHUBEPCHTET, KBAETO CJyllla NEKLUHH IO
MaTeMATHYECKH HAYKH, XMUs  ecTecTBeHa ucTopus.® Ciiest kato n3bupa HayuHaTa obnacT
METEOPONOrKs 3a CBOS ClelMaNM3alis, Ipe3 neraTa roiuHa OT CJIe[BAHETO CH Toil ce
npemecrsa BEB duocodpekus Gaxyirrer Ha PpuAPUX BHIXEIMOBUS YHUBEPCUTET B Bepnus.
TIpes 3UMHMSA ceMecTbp Ha yueGHaTa 1841-1842 rr. mocelnapa JeKIHUTE NO obua dusuxa
¥ HcTopHs Ha pu3ukaTa npy npod. ITaya Epman (1764 - 1851), mo (u3MKa ¥ METEOPONOTHA

B

* Fanxa Komuwesa, HOTT - BAH.
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npd npod. Xenpux Bumxeam Jose (1803 - 1851), no npomenn Ha 3emsta u ro 300710rHs.}

. C. MyTreB nofroTes npes JeTHus ceMecTbp Ha yueGuara 1841-1842 rr. poxropckara
AucepTanusiTa o Gusuka Ha TeMa “De Psychrometria”.'o Ha 13 ap ryct 1842 r., cneny yenenma
samyTa, I. C. MyTheB NoJyyasa HayqHaTa cTeren HOKTOP 1o GUIOCOYUS U MATHCTLD Ha
ceobonHuTe U3KycTRa. EOMHCTBEHUAT B Bhirapus exseMmIiip ot mucepTampsTa My ce
cuxpanisa B Haponnara 6ubnnorexa “Upsan Basop” s IMnosmus. Ts e npesenena ua
Obirapcku e3mx'' B ce pasriexnia kaTo “I'bpBUSA NPOQHUIHPAH ¥ ClleNHANM3UpAH TpyA 1o
$u3mKa G IPHHOCHYM MOMEHTH B HAIIATA BL3POXKICHCKA TUTepaTypa”.’

HOKTOPCKA TUCEPTALIUSA

Hucepranusara na [I. C. MyThes “3a meMXpoMeTpHATA” 3amouBa G ONMCAHHE Ha
KauecTBEHNTE HAGIOACHHS H NPHIOKEHNS HA OXITAXIAHETO IPH H3NApEHHe, KONMHUECTBEHH

OLCHKH, TEOPHATa HA TOBA ABJEHME, ChbifafeHa npes 1815 r. or Kozedy JIyu Teii-Jlrocax

(1778 - 1850) u ormTHaTa H NpoBepKa. o

H. C. MyTbeB nuine B gucepTaupsTa o, e INOTNAHACKUAT yueH [xefime XbToH (1726
- 1797) np®B cTHrHAN 0O MECEITA 33 3aBHCHMOCTTA MEX Ty KOJIMYECTBOTO BOHA [Iapa BbB
BB3yXa W CTeNeHTa Ha OXJIaXOAHeTo npH usnapenue. Ilpes 1813 r. anrmuitckust (usux
Joxon Jlecmu (1766 - 1832) cb3pan Ha Tosu NpHHIMI IpHGOp 3a H3MepBaHe BIAKHEOCTTA Ha
BB3Ayxa. Toit o6Bun pesepBoapa Ha TepMOMeThpa ¢ AT, KOHTO HaMOKpAN ¢ Boga. 3a
paborara Ha Jlecim . C. MyThes mume: “OXJIAXKNAHETO TIPH TMOCTOSHHO HANATAHE €
00paTHONPONOPLIOHANHO HA BIAXHOCTTA Ha BB3[yXa, CBeeHA IO TeMIIepaTypara Ha
TIOBEPXHOCTTA Ha M3NaperneTo. Tpbraan ot Tyk, Jlecnu meexa dopmyss 3a abcomoTraTa
H OTHOCHTE/IHaTA BJXHOCT Ha Bp3fyxa”™.!! ITpes 1827 r. Epuer ®epaunann Asrycr (1795
- 1870) ycvBbpuiencTsan Tosu ypen B Tepmarus. Toit 3aKpemu/I [Ba eOHAKBH XXHBAYHH
TEPMOMETHPA (EIMHHAA CBC CYX, a APYTHs C HOCTOSHHO MOKLD pesepBoap) Ha obIIa MocTasKa.
Tonywennsat ypen napexsn ICHXPOMETED, “noHexe” - nume JI. C. MyTheB - “upes Tosn
YPeX BJaXHOCTTA Ha BB30yXa C& ONpefelisi caMo KOCBeHo™.!!

Fonsmo maAcTo LB BTOpaTa wacT Ha Iucepranusara Ha JI. C. MyTeeB e oTnesedo Ha
TIPEMJIONKEHHTE A0TOraBa (HOpMyNH 3a HSYHCISBAaHE MLPraBHHATA Ha BOJHATA Mapa H

TIbpraBuHaTa Ha HACHTEHATa BOJHA Mapa NpH TeMIepaTypH Ham H mox 0 °C. M3BoaeT,

koiito JI. C. MyTres npasy e, 4e “Hama ICHXpOMETpHYHa (OpMyNa, KOATO fa paspelasa
AOCTATLYHO TOUHO mpobiema Ha xurpomerpusta™.! U mo muec He e HaMEpPeH To4eH

MaTEMATHICCKH H3Pa3 Ha OCHOBHOTO IICHXPOMETPUYHO ypaBHeHHe. 12

H. C. MyTbeB cpaHsBa cToliHoCTHTE 3a I'bpraBUHATA HA BOOHATA. Napa, H3YHCIEHH 10
opmyrmTe Ha Asrycr, Baymrapraep, Kemru u I{upnus ¢ omsTHO HU3MEPEHHUTE 110 TOUKATA
Ha opocdABaHe ¢ XuUrpomeThpa Ha [aHHen u ¢ XHrpoMeTspa ¢ koosM Ha Coctop. [, C.
MyTbes nocousa, ue HabioneHnaTa BBPXY paboTaTa ¢ Tesu ypesu “ca TBbpAe NOEIHH 3
CpaBHEHVe U uscnenBane Ha Gopmynure”.!! Kpaliuuat My ussop e, ue NCHXPOMETBPBT €
n0-106Bp OT OCTAHANUTE XHIPOMETpH. [TeuxpomeTbpnT Ha ABrycT 6N yoBBLpIIEHCTRAH
npes 80-te romunn Ha XIX Bek oT Puxapn Acman (1845 - 1918). Jlo6asennar ot Acman
BERTHJIATOP OCHTYPABA IOCTOAHHA CKOPOCT HA BB3/YXa OKOJIO TePMOMETPHTE. Y PelbT ce
U3MOJI3Ba LIHPOKO H THEC IO/l HMETO aCIUpPALHOHEH HICHXPOMETH. o

CTATUM I10 METEOPOJIOI U ot

Hokrop J. C. MyTres 3amassa MHTEpECca CH KbM MeTEOPOIOrHsITA H KATO penakTop Ha

Cbemsm na ¢usukama - 2/98

- personalia

cnucanueTo “brarapckn kumxunum”. CraTusta My “Mereoponoruyeckn ;mneﬂux’é ; II’I:pBaTa:
cTaTHA O MeTeopoyorus Ha Guirapeku esuk.' Bacan H. Ionosny (1 833 - 1897) nu:’t,u?;
“PasnooBpasnHeTo e OTJIHUYATENHA HepTa HA BCSKA NBLPBA TMOJIOBHHA Ha KHMWKHUIMUT .a
BT‘opaTa UM ﬁonospma, napedena “CbBpeMeHHA JIETOMHC”, 3a104Ba C YBOAHA CTaTHA H
pengii;np; .o'r YBOAHTE KBM OT/eSIa C'beeMeHHa neromac goxtop . C. ltclyTbﬁB_paar{lixI\c'In;
RaxpaTko “T'ofHY cbe 3abeseXHTeNHA CYpOBOCT Ha 3UMATA B apurpan”. Toi nnmeﬁ. -
modHaxMe HamuTe KHuokHIm ¢b TerioTaTa, 6€3 Aa HH MIHE Npe3 YMBT 1e cxogjc;axilza Bw;g ™
: ; HMa He € CTaB
eHH A CS [LIaYeM OT CTYObT ... B Llaparpaj Taksa JIt0Ta 3 »
IlISPZIﬁﬁmma. OT eHH Mecell HacaM CHerbT NpesaliiBa TOKO pedH, BCeKH AcH, H ngme enmliﬁ
st CTONM [PYTHil HABAJIIOBA OTFOPE MY ... METEOPOJIOIHYECKHTE JIETOMHCH Ca 3a0€TIexX
TAKBM 3MMH MHOTO NOBEYe, HEXEJM TOpellH JIeTa ..
HU ca 3a0ejiexeHH ¢ I0Ta 3uMa
E:82KOH ZZHZH 545 763 800 822 . 829 860 le;: 1286911 1297921 11;);)11
| | * 1216 1234
1044 1067 1124 1133 1179 1209 B e
339 1344 1354 1358
1292 1302 1305 1316 1323 1334* 1 _ Loy L4
' 433* 1438 1460 1468
1392  1399* 1408 1420 1423 1432* 1 , g+ 1376
' 1548 1551 1556* 1568
1480 1493 1507 1513 1522 1544 Lo e
1621% 1624 1632 1638
1579 1586 1593* 1602* 1608 1615 , 100
691 1695 1697 1699
57* 1662* 1666 1670 1676 1683* 1
1216 1726 1720 1731 1740 1744 1754* 1767 1771 1776 | 1784 1788

1790 1799 1800 1809 1812 1826* 1829*

Ouua TOOUHH, KOHTO Ca sabeiexcedy Cb 3Be3HIIA [IOKa3BaT 4e 3uMart a‘ caeIp p
*

. » 15
M Ha [pyraTa rofuda mogup Tax".

‘ ' B, HAMHpA
TlonyJApU3UPaHETO HA METCOPOJIOTHATA, 3alI0YHATO ot nokrtop 1. C. M)I';x;; - o é)m
nécnenona*renn JTo 1878 r. B pasnuuss GBArapcki BECTHHIH H CHHCaHUsA :
s ! 1 ,
25 HaydHO-TIOMYJIAPHY CTATHH [0 METEOPONOrHA.

TIPEOIIOJIOKEHMSA 3A NEMHOCTTA HA TOKTOP MYTIEL]IS‘ﬂBoﬁi’g‘g}:. 101857
TeBpHe MAJIKO Ce 3HAe 32 XHBOTA HA JIOKTOP J. C.Mytses B Pyc o Moo
OckbIHK U3TOMHHIH 32 TOBA CA 3aNa3¢HATE HETOBH NHCMa, HanpalaHy CHO;aHHe »

;HeTepGpr. [logrotosxarta My B ['epMaHus # nyGIHKaUMHTE MY HA laBaT O :

OCOKH. V

ACOYHM ThPCEHHATA CH B BE Il N
; ‘I;mndresa e, ue n0-p J. C. MyTbes e paGoTu1 B obaacTTa Ha MEeTEop i
P ’ JAMa Mpeska OT METEOPOJIOTHHHN 06cepBATOPHH,

€CTBYBA TO,

TIpes To3n neprof B Pycus oblll v 1, Mopckus ot
; M AkameMusaTa Ba HaykuTe, Kopnyca Ha MEHEHTE HEXEHEDH, VLOp 6 (}: °
CB3NANCHH Kb BbremTe HabmonaTeny ce ofydqasal

TO MPOCBEIIEHHE.
HHECTEPCTBOTO HA HAPOAHO Nt A
1];11\11110 Mamfa o6cepsaTopus kbM Kopryca Ha MHHHHTE HHXEHEPH ZTrnIe:aEa:gT;) >
I“eor;iad)cxo*ro JPYXecTBO ca MOCTHIBANY AaHHATE (8 TOBA rmcnoT: -
‘ ns .
: U3BLPIIBAHY HA TEPHTOP 5
eTeopOoJIOrMYHY Habmoae s, ‘ ‘ oo,
BCH]‘;KH Mm xxfnoresa e, ue . C. MyTbeB Ce & 3aHMMABAJl C IPENONaBaTEIcKka nn oo
TOpa e, . ! o :
JonaTop;IeMcKme YHHBEPCHTETH IPUCHKAAT CAMO e/Ha Hay1Ha CTCIICH aog ;;a : IzBaHOB
te romuan Ha XI1X Bek B Pycmi Te ca TPH - KAaHIHOAT, Mamcnpl :4 c):loxTop. M}; o omevion
/ ‘ nen.'! CKIOHHM cMe [iZ
odecop ¢ MardcTLpCka CTe .
e, ue MyThen B Pycus e Gun np e
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- JKHB. HOKO.HKO BCHAKa €1HA OT TE3H XHUIIOTE3H € BIpHa, MOXe Ja ce YCTAHOBH clieq JOITBAHUTENHU

npoy4uBaHuA B apxasuTe Ha Cankr ITetepbypr.
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 In memoriam

I'PUTOPUU TPUT'OPOB

(1935 - 1997)

Cr.u.c. I or., ndu T'puropuit Tpuropos e pogen Ha 7 ¢espyapu 1935 r. B Codus,
sapbpLuBa Ousuueckus Gakyater Ha CY npes 1958 r. n nocThIBa KaTO ACHCTEHT B Katenpa
“Pagroduzanka”, kbaeTo pabotu fo 1966 r. HasHaue e kaTo HayuyeH ChTPYAHWK BbB
duznueckrist MHetutyT Ha BAH B HOBOCH3aa JeHATA CexLMA “(MusrKa Ha CBP'BXBHUCOKHSA
BaKyyM”, kosTo pbkosoan oT 1968 r. IIpes 1973 r. sawunmiasa KaHAnAaTCKA JucepTaum,
a Tpe3 cAenBalaTa rojuHa ce xaGwnuTupa; npes 1984 r. samuinapa NOKTOpCKa
AncepTaums, a npes 1987 r. nosiynasa HaywHOTO 3BaHue cT.H.c. I cT.

I". Tpuropos e aBTOp Ha 72 HayYHHU nyGaMKaLMK 1 7 ABTOPCKU CBUASTENCTBA. Te ca
cm:pém-m ¢ M3cNeaBaHKA B 061acTTa Ha MOHHUTE CHCTEMH C OCUMITUPALH B MATHUTHO
nosie elleKTpoHH, aBcopBLUMATA Ha ra30Be BbPXY HEMPEKbCHATO OOHOBABAHH IeTEPHU
MOBBPXHOCTH, PU3HKATa Ha pacTeXa HAa THHKH CJI0EBE, KaKTO H Ha (pr3nyeckus Moaen
Ha HOHHO-aCHMETPUYHO (M3HUECKO MAPHO OT/IaraHe Ha ThHKM cioese. Ha ocHoBaTa
HA Tean M3cieBaHug e pa3paboTeHa HOB THT HOHHO-TeTepHa IOMMa 3a CBPBHXBHCOK
BaKyyM, HapeueHa “BUHHOH”, NoBena JIo BHEAPABAHETO W NPOU3BOACTBOTO Ha pejula
CBOPBKEHNS ¢ ToA06HO NpeHasHaueHne. Herosn nybukaiim 1 paspa6cm<uu ca [LHPOKO
UMTHpaHHU B MoHorpaduy 1 0630pHK JOKJIAJH Y HAC U B 11y>1<6ymua. 'puropuit 'puropos
¢ HocuTen Ha marpajata Ha BAH u TTAH 3a nosnysenn Hau-nf)6pu pe3yTaTH 3a
uscjiensaHus no temata “CopOGUHOHHO-AeCOPOLIMOHHN CBOWCTBA Ha MeTallHU
TOBBLPXHOCTH”

TIOKJIOH TIPEJ HAMETTA MY.

YnpasuteneH cveet Ha COb

BEHETA 3AXAPHMEBA

(1923 - 1997)

EOMH OT aBTOPUTETHUTE M MHOTOOGMYAHH NMPENoaBaTent no (busmcé B cpeum:{s;
xypc Ha ofyuenne u B THCTMTYTa 32 yCBBBPILEHCTBARE HA yunTeauTe. LB3NATEN
CBOM T1OCJIEI0BATENH - YIUTENH, KOMTO ChC 3aMajieHaTa OT Hed nrob0oB KBM TOJIIMATa
Hayka, MpobJKaBaT HefHOTO IPOCBETUTEJICKO OEN0. |

Tlouered unes Ha Coioza Ha QusuLmTe B bparapus, 10 Kpas Ha CBOUTE AHM T KHUBO
Ce HHTepeCyBallle OT Pa3sBUTHETO HA HHHULHATUBHTE Ha (usuueckaTa 0BILIHOCT.

TIOKJIOH IIPE/l [TAMETTA .

Ynpasurenen cbeet Ha CAb
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_ uemubo ¢ npogvakenue

U3 “KBAPKBT U AT'YAPBHT”

Mupu len-Man

KPATKWU BCTBIIUTEJIHU BEJEKKU

B nomecmenusn myx npeeod na eaasa 9 om knueama wumamensim e ce 3anosnae ¢
HAKOU om momusume sa ce3dasanemo na Hucmumyma 3a KoMAACKCHY U3CAC08QHUS 8
Canma De. Humepecrnume MEMAHAYUHU PASCOHCOCHUA 1A MeMA (FYHOAMEHMAAHOCH
U PEOYKYUONUSBM CA NPOBOKUPAHU OM cumyayuama, Kosmo e aKkmyanna 3a HAKou
CMPpanu U UHCHUMYMU, & 3Q HAC e 8ePOAMNO 8BNPOC HA HEORPEeaeHO bedewye.

B xoda na uznoxcenuemo ce usnoazeam HOHAMUA, KOUMO QA8MOPDM 808X 8
nPeOHUME 208U C NOMOWMA Ha pasnovbpazuu npumepu.Tam, Ksdemo ce cpewam
MAKUBa NOHAMUA, Me KPAMKO uje 650am noACHABANU 8 NOOMECK .

‘ ‘ Yacer 2
TJIABA 9. KOE E ®YHIAMEHTAJIHO?

KBapksT 1 AryaphT ce HaMUpAT NOUTH Ha POTHBOMOMOKHUTE MOMIOCH B ckajiaTa
32 PyHnaMeHTaNHOCT. DH3MKATA Ha eJIEMEHTAPHUTE YaCTHI H KOCMOJIOTHI T2 ca Half-
OCHOBHUT® Hay4HI NUCLIMILTMHH, JOKAaTO HAYKATA 33 MHOTO CJIOXKHUTE XUBH ChIECTBA
© SHAUNTEIIHO [TO-MAJIKO OCHOBHA, MaKap Ye OPOMHOTO i 3HAYEHHE ¢ 0YeBUIHO. 3a Ia

MOXeM na o6cbxaame HepapxusaTa Ha HAayKUTe, Lie Tpsi®Ba Na pasruleTeM ABa Bb3eja;

CAMHUAT € CBBP3aH C YMCTa YCJIOBHOCT, & APYIUAT - C peajiHUTe B3aMOOTHOIIEHU S
MEXIY Pa3NIHYHATE OJUCLUIUIUHY, ‘ ,

Kaspanu ca Mu, 4e B Hayunua Gakyarer Ha DpeHcKHs yHUBEPCHTET NPeAMETHTE Ha
o6chikIaHe BUHArY ¢a B CTPOro YCTaHOBEH pell: MbPBO MaTeMaTHKa, Mocie QH3HKa,
ciief ToBa (usuonorust v T.H. [pu nogoben auesex PEI BEPOSATHO HEPSA KO MPobIeMU-
Te Ha OMOJIO3MTE 0CTABAT Ha 3a/leH MiaH. /

Ilo nopo6en HawuH B 3aBeMaHKMETO Ha WBENCKUS IMHAMUTOB MarHaT Asdpen Hobeu,
KoiiTo chagane HobesopuTe Harpanu, HayKUTe, 32 KOHTO Ce MPUCHKIAT Te3u Harpa i,
¢4 [ONpENeHH TaKa: MbPBa ¢ U3HKATA, XHMUATA € BTOpA, 4 QDH3HONOrUsITa U MeIHIH-
HaTa ca Tpery. Taka 4e HarpagaTa 3a (H3MKa BUHATM Ce BPBYBA B HAYAJIOTO Ha Liepe-
MoHUATA B CTOKXOJIM. AKO JlaypeaThT & caMo eIMH MbXK U ToM e JKEHEeH, HeropaTa
CBIpyra ce BbBeXa I0J PbKa OT IUBEACKUS Kpasl Ha TbpxkecTBeHUs obsa. (Korato
MOAT npuaTes Abayc Canam, rpasxaanuy Ha [TakuoTan u MIOCIOJIMAHHH, NOJIYYM Os1
OT Harpajata rno ¢usmuka 3a 1979 r., Toii ce noseu B [lsenms ¢ ABETe CU XEHH, C KOeTo
bes cbMHeHUe € cB3ANT HIBECTHH npoGiiemMu Ha npoTokona.) JlaypearsT unu Jaype-
ATHTE 10 XMMHS Ca BTOPH MO IPOTOKOJIA, @ Te3U N0 (PM3HONOrHT 1 MeJULHHA - TPETH.
MatemaTikaTa He e BKJIIOYeHa B 3aBelianneTo Ha Hobesr ro mpuumHK, KOMTO He ca
JoKpail u3gcHeHu. PasnpocTpanena e MbJiBata, we Hoben e uman 316 na msenckus

MatemaTuk Murar-Jleduiep, samoro My e otHen CHMITIATHHTE Ha €HA XeHa, HO, [O-
- KOJIKOTO MH € U3BECTHO, TOBA & CaMO KJTIOKA.'

! Bowe. na cmp. 143 ¢ masu xnumcka Mamepuarsm “3awo nama Hobenosa nazpada s
Mamemamurama?”. - Bea. npes. ¢ - '
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~wemubo ¢ npogsatkenue

MepapxuaTta Ha JUCLUMIUIMHUTE MOXE OTYACTH Ja CE N[
co ot 19 B. Orroct KoHT, kKOWTO TBBPAH, Y€ ACTPOHOMMUS
HayuHa JUCLMILINHA, CJlejiBaHa OT (hu3nkaTa u T.H. (MaTer
CKOPO KaTO JIOTHYECKH HHCTPYMEHT, OTKOJIKOTO KaTo Hi
B kKakbB cMUCEI? Tyk TpgbBa fa OCTABUM BCTpPAHH =
omuTaMe a pasbepeM KakBo 03Hauapa nogobHa iep
Ocolenusim xapaxinep Ha mamemamuxama 5

ITpens BcHUKO, BAPHO €, 46 MaTeMaTHKATa © makr
axo 1101 Hayka ce pa3bupa o0OJacT oT 3HAHUE™
naTa ¥ Ha HeHHWTe 33koHM. MaTemaTuxaTta
JIOTHYECKUTE CJICICTBUA OT ONpEeRE/IeHU Cb
TIPHUUHA TS MOXeE [ C& W3KJIIOYH OT CIIHCT
3aBelaHMeTo Ha Hoben)  Aa ce pasriiexaa
cebe cu (4McTa MaTeMaTHKa), a ChIIO KaTO
MeHT ([IPUMOKHA MaTeMaTHKa).

Jlpyro BI:KIAHE 32 MATEMATHKATA & HPUEME
IIeXJa CTPYKTYPUTE, Bb3HUKBAIIH B Hay4HAT
o6xBalla He caMo Te3d CTPYKTYDH, HO ChIL0
(41 6¥xa MOIIM B GbJielle 1a Bb3HMKHAT)
roTo M3cjieBaHe HAa XUIIOTETHYHM CBETOBE.

HayKaTa 32 TOBA, KOETO MOXe Aa e Huilo, Mo
Axo Ha MaTeMaTHKaTa ce rneja fo To3
MeHTamHaTa Hayka? A KakBo Ja KaXKeM 3a 0C1
KOraTo ce TBbpAK, ue QusukaTa ¢ no-QyHa:
no-dyHHaMeHTaHa oT Guonoruara? A Ka
(u3MKaTA: QANH HAKOM OT TAX He ca Mo-()
NpaBy eJiHa Hayka no-QyHIaMeHTalHa oT A
IMpennonaram, ue HayxaTa A e no-yHza

1. 3akoHuTe Ha HaykaTa A 00XBalLAT 1o Ip

2. 3aKOHHUTE Ha HaykaTa A ca rno-obuu
HaykaTa B ca BanugHy pH Mo-crneHaniny
Axo MaTeMaTHKaTa ce PasriIexaa KaTo Ha
ro-yHIAMEeHTAIHa OT Bosika Apyra Hayka. B
* PH c& HAMUPAT B HelfHUs 06XBaT, JOKATO OHeE:
HETO HA NPUPOIHUTE ABJEHNS, Ca CAMO MAJTK
MoraT ga OhJAT U3YUeHU OT MaTEMAaTHLHUTE
HHTE HA MaTeMaTHKaTa AeHcTBUTENHO 00XB
Ho kakBo Oa KaxeM 3a octaHanuTe Hayku? I
Xumus u fusuxa na eaekmpond .
- T'OBOPH Ce, e KOTATO BENeHUTHAT aHTTHE
Jupak my6iuKkyBall CBOETO PENATHBHCTHHH(
TpoHa npes 1928 r., TOH Kasa, 4e HeroBaTa
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- uemubo ¢ npogvahenue

N3 “KBAPKDBT U ATYAPHT”

Mupu len-Man

KPATKHM BCTBIIMTEJIHH BEJIEXKKU
B NOMECMEHU MYK NPpegod HA 21084 9 OM KHU2AMA YUMAMEASIN e ce 3AN03HAE ¢
HAKOU OM mOmuUEUme 34 cv30asanemo na HHcmumyma 3a KoMnaeKkcHu U3CAC0BAHUA 8
Canma ®e. Humepecuume memanayunu pasconcoenus Ha mema (PyHdameHmannocm

U DEOYKYUOHUIBM CA NPOBOKUPAHU Om cumyayuama, KOAmo € QKmyanna 3a HAKou

CMPAHU U UHCHUMYMU, @ 3@ HAC € 8ePOAMHO 8BNPOC HA Heonpedeneno badelye.

B xoda na uzaoxcenuemo ce uznonzeam nonsmus, Koumo asmopsm 8seeHcoa §
RPedHUmMe 21061 C NOMOWMA HA PA3HOOBPA3HL npumepu.Tam, kedemo ce cpewjam
MAKUBA ROHAMUSA, Me KDAMKO uje 6v0am nosaciasanu ¢ nodmercm.

, ‘ . Yacr 2
TJIABA 9. KOE E OYHIAMEHTAJHO?

KBapKbT ¥ AryapbT ce HAMMpPAT MOYTH HA POTUBOMOJIONKHUTE TIOIOCH B CKAATA
3a pyHnameHTajHocT. PusukaTa Ha eJIeMEHTapHUTE YaCTHIM M KOCMOJIOrUSTA Ca Hali-
OCHOBHMTE HayYHH NUCUMILIUHM, JOKATO HAYKaTa 32 MHOI'O COXHMTE JKHBH C'hILECTBA
€ SHAYHTEITHO [10-MAJIKO OCHOBH3, MaKap ue OrDOMHOTO I 3HaUeHHe ¢ 0O4eBUAHO. 3a 1a
MOXeM Na o6ChxAaMe HepapxusTa Ha HaykuTe, 16 TpsGBa Aa pasruieTeM JBa BbaeJia:
COMHUAT € CBBP3aH C YUCTa YCJOBHOCT, & APYI¥MAT - ¢ PeaJIHUTEe B3aMMOOTHOIMICHUS
MEXIY PasIUIHUTE OUCLUILIMHA, | ‘

Kassasu ca My, 4e B HayuHus axynrer Ha ®peHckus yHUBEPCHTET IIPEAMETUTE Ha
ofichiIaHe BUHATH ca B CTPOTO yCTAHOBEH Pel: MbpPBO MaTeMaTHKa, Mocyie PUsMKa,
clied ToBa (usnosorus u T.H. [Ipu nono6en anesex el BEPOSITHO HEPAAKO NPOBeMu-
Te Ha 6MOJI03MTe OCTABAT HA 3aJleH MiaH. ;

Io nogo6eH HaUMH B 3aBEILAHKETO HA BEACKHA JMHAMHTOB MarHAT Antpen Hoben,
Ko¥iTo cbanane HobeoBuTe HATpau, HAYKHTE, 32 KOHTO Ge TIPUCHXKIAT TE3U HArpaIHy,
Ca MONpeAeHH TAKa: MbPBA ¢ PU3NKATA, XHMHSTA € BTOpa, a (PU3HOJIOrUATA U Me UL~
HaTa ca TpetH. Taka ue HarpajaTa 3a QU3UKA BUHATH ce BPBUBA B HAYANIOTO Ha Liepe-
MouuaTa B CTOKXOJM. AKO JIaypeaThT € CaMo eIMH MBX H TOH e JKEHEeH, Heroparta
CBTIPYTa ¢e BBBEXIA. MOX PbKa OT IUBEACKMUA KpPaJl Ha ThPHKECTBEHHs 0B, (Korarto
MOAT NpHATeN A6)1yc Canam, rpaxnanud Ha [lakucTas u MIOCIOJIMaHKH, NOJYYH A
OT Harpajata no ¢usuxa 3a 1979 r., Toit ce nossu s Ilsenus c JIBETE CU XKEHH, C KOBTO
6e3 chMHeHMe ¢ CbaJall 3BECTHH NPobNeMH Ha npdrokosa.) JlaypeaTsT unu jaype-
ATUTE 110 XMMHs Ca BTOPH MO NPOTOKONA, a Te3H [0 (usuonorus u MeIHUMHA - TPeTH.
MatemaTikaTa He e BKITOWeHa B 3aBeuranmero Ha Hoben 1o OPHYMHY, KOUTO He ca

Aokpail nagcnenn. PasnpocTpanena e mbasata, e Hobest e uman 356 Ha UIBEJCKUA

MaTtemaTHK Mutar-Jleduep, 3am0To My € OTHEN cUMITaTHUTe Ha eIHa eHa, Ho, J0-
- KOJIKOTO MH € M3BECTHO, TOBA & CAMO KJIIOKa.'

" Boic. na emp. 143 6 masu xuusicky Mamepuansm “3awyo nama Hobenosa nazpada e
mamemamurama?”. - Bea. npee. - i
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_ wemubo ¢ npogvakenue

VepapxuaTta Ha AUCLMITMHUTE MOXE OTHACTH Aa C& npocsenH 10 (bpeHckus fpuno-
cod ot 19 B. OrtocT KoHT, k0iiTO TBBLPAY, He ACTPOHOMHUSATA & Hﬂld-(b)’f[,uaMCHTﬂJ‘IHaTa
HayYHa QUCLMTUIMHA, ClleiBaHa OT (usuKaTa M T.H. (MaTemaTuKaTa TOH pasriexna no-
CKOPO KaTO JIOPHYeCKH MHCTPYMEHT, OTKOJIKOTO kaTo Hayka.) [1pas JH/I.C? W ako na, To
B kakbB cMHCBAT Tyk TpsiOBa fa OCTaBMM BCTPaHH BBLIPOCHTE 3a IPecTHXa M Jia ce
onmuTaMe na pasbepeM KakBo o3HayaBa MofobHa Hepapxus B HayueH KOHTEKCT.
Ocobenusim xapaxmep na mamemamurama

" TIpenu BCcUYKO, BAPHO €, Ue MaTeMaTHKaTa B ielcTr

aKo 1oJ, Hayka ce pa3bupa obJIacT OT 3HAHHETO,

JaTa ¥ Ha HeliHdTe 3aKOHM. MaTeMaTUKaT:
JIOTHYECKUTE CIIEICTBUS OT ONpEeAEseHH ¢l

NpUUYMHA TS MOXE Ja CE H3KIIIOYM OT CITHC
saBelaHneTo Ha Hoben) u Aa ce pasraexia

cefe cu (4McTa MaTeMaTHKa), a ChIIO KaTo

MEHT (MIPUJIOKHA MAaTeMaTHKa).

Hpyro suwkaaHe 3a MaTeMaTHKaTa € PHUE
IJIeXIA CTPYKTYPUTE, Bb3HUKBALLH B HAYHHa 1.
06XBalla HE CAMO TE3H CTPYKTYPH, HO CBIIO
(v 6uxa MOrJIH B 6bjielie Ja Bb3HMKHAT)

TOTO H3CedBaHe Ha XUIIOTETUYHH CBETOBE
HAYKaTa 32 TOBA, KOETO MOXe Ja & BuIo, M¢
Axo Ha MaTeMaTHUKaTa ce IJefla [0 To3!
MeHTaJIHATA HayKa? A KaKkBO 4 K2a)XeM 3a OC
KOTaTO ce TEbP/H, e (M3HKaTa ¢ no-QyHa
no-pyHaamenTanHa oT Buonorusra? A x
JuaHKaTa: Oany HAKOW OT TAX He ca mo-¢
fIPABY eJHA HAYKa No-QyHIaMeHTaIHA OT [
Tpeanonaram, ue HaykaTa A e no-QyHz:
1. 3akoHuTe Ha HaykaTa A o6XBaLLaT 1o ]
2. 3aKoHMTe Ha HaykaTa A ca ro-ofmy
HaykaTa B ca BaJIHAHY NPHU [10-CMEIMATHHA y
 AKO MaTeMATHKaTa ce Pa3ryiexna KaTo H:
no-(PyHAaMeHTa/IHa OT BCsiKa Jpyra Hayka. |
- pM ce HaMKpaT B HeHHuMs ofXBar, HOKATO OHE
HETO Ha MPUPOTHUTE ABJIEHHS, CA CaMO MaJl
MoraT fa ObAaT U3yYeHH OT MaTeMaTHLUTE
HUTe HA MaTeMaTHKaTa JeHCTBUTENIHO 0bXE
Ho kaKeo Ja Ka)KeM 3a OCTAHAJIWTE HAYKK?
Xumus u fusuxa na eaexmpona
ToBopH ce, Ue KOTaTo OENeNUTHAT AHTIIH
Jupak myGaukyBaj cBOSTO PENIATHBHCTHHH
TpoHa npes 1928 r., ToH kasaJ, 4e HerosaT
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~ wemubo ¢ npogsakenue

N3 “KBAPKDBT U ATYAPHT”

Mobpu l'en-Man

KPATKHM BCTBIIMTEJIHU BEJEXKU

B nomecmenusn myx npeeod na zaaea 9 om kuuzama vumamensm e ce 3anosrHae ¢
HAKOU Om momusume 3a cusdagaremo ha Hucmumyma 3a KOMAACKCHU u3CAe0BAHUA @
Canma ®e. Humepeciume memanayunu pascoxcoenus na mema Pyroamenmannocm
U Pe0YKYUOHUIBM CA NPOBOKUPAHYU OM CUMYQUUAIMA, KOSMO e AKMYAANa 34 HAKOU
CMPAKU Y UHCIMUMYmMU, @ 30 HAC e 8ePOAMHO 8BNPOC HA Heonpedeneno bvdeuye.

B xo0a na uzaoxcenuemo ce uznoazeam nomamus, KOumo asmopsm veeHcoa @
NpedHUme 2aa8uU ¢ NOMOWMA Ha pasnoobpasuu npumepu.Tam, kedemo ce cpewjam
MAKUBA NOHAMUS, ME KPANKO uje 6vdam noacnaganu & nodmercm.

Yacer 2

TJIABA 9. KOE E OYHIAMEHTAJHO?

KBapKkbT ¥ ATyapbT ce HAMMPAT MOYTH HA POTHBOMOJOKHUTE MOMIOCH B CKa/laTa
32 hyHRaMeHTaHOCT. DH3UKATA HA eJIEMEHTAPHHTE YaCTHIM H KOCMOJIOTHSTa ca Hal-
OCHOBHHMTE HayYHH AMCLMIUTHHM, JOKaTO HAayKaTa 32 MHOI'O CIOKHUTE JKHUBU ChILECTBA
€ 3HAYHTEITHO MO-MAJIKO OCHOBHA, MaKap Y€ OrpOMHOTO i 3HAYSHIE ¢ OYEBHMJHO. 3a aa

MOXeM Jia 06CchkAaMe HepapXxusaTa Ha HaYKUTe, (e TpsbBa Ja pasrjieTeM 1Ba Bb3ena:

GAMHUAT € CBBP3aH C UMCTA YCIOBHOCT, & APYIUAT - ¢ pealHHTe B3aMMOOTHOMICHNS.
MEXIY PasIMIHUTE OUCUUILTUHH,

Kaspanu ca mu, ue B Hayunns haxynrer a Openckus YHHBEPGUTET NMPEAMETUTE Ha
o6CchXiIAHE BUHATH ca B CTPOTO YCTAHOBEH Pel: bpBO MaTemaTHKa, Nociie Qu3mKa,
clied ToBa (usnoJorys u T.H. [Ipu mono6en anesen PeA BEPOATHO HEPAIKO TIPo6IeMu-
Te Ha 6MOJIO3UTE OCTABAT HA 3aJeH MiaH. ’

Ilo nogo6eH HauuH B 3aBellaHKETO Ha LIBCACKHA AMHAMHTOB MarHatT Andpen Hoben,
koiiTo chagane HobenosuTe Harpayu, HAYKUTE, 32 KOUTO C& APUCHXKIAT TE3U Harpay,
ca NOAPEACHM TaKa: MbpBa ¢ (M3NKATA, XMMUSATA € BTOPA, 2 YUIHONOrHATA M Me IHIN-
HaTa ca TpetH. Taka 4e HarpafaTa 3a GH3MKA BUHAMM ce BPBYBA B HAYAJIOTO Ha Lepe-
MonuaTa B CTOKXoAM. AKO JlaypeaThT € caMo eIMH MBX W TOH e JKESHEH, HeropaTa
CBIpyra ce BbBeXNa MOX pPbKa OT IIBEACKMA KPaJl Ha ThPKECTBEHMS 0B, (Korato
MoAaT npusten Abayc Canam, rpasknaHus Ha [TakucTan u MIOCHOJIMaHUH, TOJIYYM AN
OT HarpajaTa o Qusuka sa 1979 r., o ce nossu B Ilsewus ¢ ABETE CH XKEHH, C KOSTO
0e3 cbMHeHME ¢ Ch3JaJl U3BECTHHU NpobieMu Ha npdrokosta.) JlaypeaTsT Wi Jaype-
ATWTE 10 XMMMU3] G2 BTOPH MO NMPOTOKONA, & TE3U N0 PUIHOSIOTHS 1 MeTUIHHA - TpeTH.
MaremaTikaTa He e BKITIOMEHA B 3aBelanueTo Ha Hoben 1o NPUYHHH, KOHTO He ca
Aokpaii usscrenn. PasnpocTpanena ¢ mbnsara, ve Hoben e uMan 316 Ha WIBeACKUA
MatemaTHk Murar-Jleduep, 3amoto My e oTHen CHMIATHHTE Ha €JHa XeHA, HO, JO0-
- KOJIKOTO MM & H3BECTHO, TOBA & CAMO KJTEOKA. !

! Bo. Ha cmp. 143 & masu xnusicka mamepuansm “3myo nama Hobenosa naepada e
mamemamnurama?”. - Bea. npes. -
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MepapxusTa Ha QUCLMIIMHHTE MOXE OTYACTH Ja ce npocean .o thpeHckus '(bvmo-
cod ot 19 B. OrtocT KoHT, K0liTO TBBPAM, 4e ACTPOHOMUSATA € Han-¢y5{naM§HTanHaTa
Hay4Ha JUCLIMTUIMHA, clleiBaHa oT QuankaTa u T.H. (MaTe’
CKOPO KaTO JIOTHYECKU HHCTPYMEHT, OTKOJIKOTO KaTO He
B kakbB cMMCEI? Tyk TpabBa Ja OCTaBUM BCTPaHM BT
oruTame na pasbepeM KakBo 03Hauasa nofobHa iepaf
Ocobenusm xapaxkmep Ha mamemamuxrama

" TIpeau BCUYKO, BAPHO €, Ye MaTeMaTHkaT» » ~-% -~

aKo MoJ Hayka ce pa3bupa obnacT OT 3HaHH

HaTa M HA HelHWTe 3aKoHH. MaTemaTukar
JIOTHYECKUTE CNEICTBHS OT ONPEAEIeHU Cbi
NpUYMHA TS MOXKE JIa CE W3KITIOMM OT CITHC™
sapelatieTo Ha Hoben) 1 fa ce pasmiexa

cefe cu (dMCcTa MATEMATHKA), 2 ChILO KaTo

MeHT (MPHJIOKHA MATEMaTHKA).

Hpyro suskaaHe 3a MaTeMaTHKaTa € MpUe
rleXJa CTPYKTYPUTE, Bb3HUKBAILY B HAYUH
06xBalA HE CAMO Te3H CTPYKTYPH, HO ChILO
(usu 6yixa Moryiu B 6bjeie Ja B3HMKHAT)

TOTO H3C/eBaHe HA XMIOTETUYHH CBETOBE
HayKaTa 3a TOBa, KOETO MOxXe Ja & 6uio, M
Axo Ha MaTeMaTUKaTa ce rjefa no Tos)
MeHTalHaTa Hayka? A xakBo Ita xaXxeM 32 OC
KOTATo ce TBhP/H, Ue HU3UKATA € No-(yHA
no-(yyHaaMeHTajiHa oT GuonorusTa’? Ak
¢uaMKaTa: Oany HAKOW OT TAX He ca mo-()
MIPABU eHA HAayKa No-(yHIaMeHTaJIHa OT [
IMpennoaaram, ue HaykaTa A e no-QyHa
1. 3aKoHHTE HA HayKaTa A OGXBAILAT MO 1]
2. 3axoHMTe Ha HaykaTa A ca mo-ofuy
HaykaTa B ca BanuaHy Npy ro-Creranin y
AKo MaTEMaTHKATA Ge PA3rAeXKIa KaTo H
no-(yHAaMeHTajlHa OT BCsKa ApYyra Hayka. |
PH ce HaMHPaT B HeiiHus 06XBaT, JOKATO OHE
HETO Ha MPUPOSHHUTE ABJIEHHS, Ca CAMO Majl
MOPAT fa 6BJAT U3YYEHH OT MATEMATHLIAT
HHTE HAa MATEMaTHKaTa AEiiCTBUTEIHO OBXE
Ho xaxBo Ha KakeM 3a OCTaHAJIUTe HayKu?
Xumun u fusuxa na eaexmpona
- T'oBOpH ce, He KOTATO OeNIEXNUTHSAT AHTIIH
Jupak ny6ankyBan cBOETO PeNaTHBUCTHHH
TpoHa npe3 1928 r,, Toit kazan, ue HerosaT
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U3 “KBAPKBT U ALUYAPBT”

Mopu Fen-Man

KPATKH BCTBIIMTEJHHN BEJTEXKKU

B nomecmenusa myx npesod na 2aasa 9 om KHu2Qma YUmMamensm ue ce 3ano3uae ¢
HAKOU OM MOMUBUME 30 cB30asanemo Ha Hucmumyma 3a KOMNACKCHU u3CAe08aHUA 8
Canma de. Humepecnume memanayuny pascencoenun Ha mema fiyHoamMeHmanocm
U PeOYKYUOHUZBM Cd NPOBOKUPAHU OM CUMYQYUAMA, KOAMO € QKMYaAna 3a HAKoU
CMPAHU U UHCIUmMYmU, a 3a HQC e 8ePOAMIO 8BNPOC Ha Heonpedeneno 6vdelye.

B x00a na uzaomMceHuemo ce u3noA36am NOHAMUA, KOUMO A8MOPBM 658ecOd 6
npedHume 2aagu ¢ nomowma Ha paznoobpasuu npumepu.Tam, Ksdemo ce epewyam
MAKUBA NOHAMUS, Me KPAMKO e 650am nosciasani 8 nodmeicm.

: , Yacer 2
TJIABA 9. KOE E ®VHJIAMEHTAJIHO?

KBapkbT M AryapbT ce HAMMpAT NOYTH HA POTHBOMOIOKHUTE NOMIOCH B CKAJIATA
3a PyHHaMeHTATHOCT. PU3UKATA Ha eJeMEHTAPHHTS YACTHLIM H KOCMOJIOTHSTA ¢ Hall-
OCHOBHUTE Hay4HH AUCLIHIUTMHM, JOKATO HAYKATa 332 MHOI'O CJIOKHMTE JKUBH ChILECTBA
€ 3HATHTEITHO M10-MaJIKO OCHOBHA, M2Kap Ue O'POMHOTO i 3HaYeHHe & 0ueBUIHO. 33 fa
MoxeM fa 06ehxkaaMe HepapxuaTa Ha HayKuTe, Wie TpsGBa Ja pasruieTeM ABa Bb3ea:
COMHHUAT © CBBP3AH C YUCTA YCIOBHOCT, a JPYIUMAT - € PEAIHHTE B3aUMOOTHOIIEHHUS
MEXIY PA3NUIHATE JTUCUHITIHHH. ‘

Kaspasnu ca mMu, ue B Hayusus QakynreT Ha DpeHckus YHUBEDCHUTET MPEIMETUTE Ha
o6ebiaaHe BUHATH ¢a B CTPOrO YCTAHOBEH Pef: IBPBO MaTeMaTHKa, NocJie (PU3HKa,
ciien ToBa usuosorus u T.H. [Tpu nonoben AHeBeH pex BEPOATHO HEPALKO MPobemMu-
Te Ha GHO/I03KMTe 0CTABAT Ha 3afeH IJIaH.' /

ITo nono6eH HaukH B 3aBEILAHUETO HA IBEACKUS AMHAaMUTOB MarHat Andpen Hoben,
KofiTo cb3gane HoGenoBuTe Harpaay, HayKuTe, 3a KOUTO ce NPUCEXIAT TE3U Harpaay,
Ca NOAPENCHU Taka: MbpPBa € PUIUKATA, XHMUATA € BTOPA, a (PU3HOJOIHATA H MeIHLI-
Hata ca TpeTy. Taka 4e HarpagaTa 3a QU3KMKa BUHATY ce BPBUBA B HAYalOTO Ha nepe-
MonnaTa B CTOKXONM. AKO JTaypeaThT € Camo elMH MBXK M TOM € XeHeH, HeroBaTa
CbIpyra ce BbBEXKAA 0] PbKa OT IIBEACKUA Kpaj Ha ThpkecTBeHHs oban. (Korato
MoAT npusates Abayc Canam, rpaxnanud Ha [TakucTaH U MIOCHOJIMAaHMH, MOJIYYM Js1 .
OT Harpajara no ¢usuxa 3a 1979 r., Toit ce nossu B [llBeuus ¢ apete cu XEHH, C KOeTO
6ea chMHeHHe ¢ Cb3aald H3BECTHU NMpobiieMH Ha nporokosna.) JlaypeaTsT win naype-
ATHTE 110 XHMHHA C2 BTOPH 1O MIPOTOKONA, @ Te3U N0 (U3MOJIOTUS M MeJHLMHA - TPETH.

MaremaTiikaTa He e BKJIOMEHA B 3aBelanMeTo Ha HoGen 1o MPUYMHH, KOUTO He ca
Aokpai usscHenn. Pasnpoctpanena e mbsBata, ue Hobest e uman 356 ua LIBEHCKHA

MaTemaTux Murar-Jleduiep, 3a1oTo My € OTHeN cUMTaTHMTeE Ha eJlHa JKeHa, HO, HO-
- KOJIKOTO MU € U3BECTHO, TOBA € CaMO KJTIOKa.'

! Boic. Ha cmp. 143 & mazu knumcka mamepuansm “3awo nama Hobeaosa nazpada e
mamemamurama?”. - bea. npes. ¢ ‘
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WepapxnsTa Ha AMCLUMIUTHHUTE MOXE OTYACTH Ja C& MPOCIELH JO (peHoku ‘qmno-
co ot 19 B. OrtocT KoHT, KoHTO TBBPAHM, Ue aCTPOHOMUATA & Hal-(yHIaMEHTaNHaTa
HayuHa AMCLUMIJIMHA, CJeaBaHa oT (hu3ukaTa ¥ T.H. (MaTemaTukaTa Toi pasriexna no-
CKOPO KATO JIOTMUECKM HHCTPYMEHT, OTKOJIKOTO KaTo Hayka.) [Ipas sin e? U axo na, To
B KAKBLB CMHCBJ? TyK TpHGBa Aa OCTaBHM BCTpaHM BBIIPOCHTE 34 TIPECTHIKA KU Aa ce
onuTame Aa pa3bepem KakBo 03HauaBa 110f06HA HepapXus B HayHeH KOHTEKCT.
Ocobenusiin xapaxinep na mamemamuxama ‘ ,

" Ilpenn BcHUKO, BAPHO €, Y6 MaTeMATHKATA B JCHCTBUTEIIHOCT 300110 HE € HayKa,®
aKo IMOJi HAyKa ce pa3dupa objacT OT 3HAHHETO, MOCBETEHA Ha OMHCAHHETO Ha TIPHUPO-
JaTa W Ha HeHHUTe 3akoHM. MaTeMaTukaTa ce 3aHMMaBa [oBeye ¢ JOKA3BAHETO Ha
NIOTHYECKUTE CEACTBUS OT OTNPEAEICHH CHBKYITHOCTH OT NpeinofoxeHus. ITo Tasu
IIPUUMHA TH MOXe Ja Ce U3KITIOUM OT CITHChKa Ha HayKHTe (KilKTO € U3KIIoUeHa Y OT
saBenaHneto Ha Hoben) 1 1a ce pasryiexna KaTo npeiMeT, KOHTO € MHTePECEeH caM o
cefe cM (dMcTa MaTeMaTHKa), a ChILO KaTo W3BBLHPEIHO [10JI636H 33 HAYKATa HHCTPY-
MeHT (IPUIOKHA MATEMATHKA). A o ; |

Ilpyro BuxJaHe 32 MaTeMaTHKaTa € IPUEMAHETO, e MPUJIOKHATA MATEMATHKA PA3-
IMeXAa CTPYKTYPUTE, Bh3HUKBALLY B HAYYHATA TEOPHS, IOKATO YHCTATA MATEMATHKa
00XBalLla He CAMO Te3M CTPYKTYPH, HO C'bILIO H TAKHBA, KOUTO.Ca MOXEJIH ia BB3HUKHAT
(uri BxXa MOJIM B 6bjelile [ia Bh3HHKHAT) B HayKaTa. Taka ue MaTeMaTHKaTa € cTpo-
roTO W3c/ie[[BaHe HA XUIIOTeTHUHYM cBeToBe. OT TasM IVIeAHA TOYKa TA € BU[ Hayka -
HayKaTa 3a TOBA, KOETO MOXe 1a € 6uiio, Moxke fa 6bJe, a ChILO U 32 TOBA, KOeTO e.

AKO Ha MaTEMATHKATA C& IVieJa N0 TO3M HAUMH, Jajld TOraBa Ts He € Hak-(QyHaa-
MEHTaJIHaTa uayxa? A xaxBo Ja KaxXeM 3a OCTAHAJINUTE AHCL{HHJ’[HHM? Kakso ce pa36p1pa,
KOTaTO ce TBbPAM, ue (pusuxarta e no-QpyHaaMeHTaiHa OT XMMHUATA UM Y€ XUMUATA &
no-pyHnamenTanaHa oT GuonorusTa? A KaKBO Ja KAXEM 34 pasnuoqﬂme 4acTH Ha
QU3MKATA: JAJM HAKOW OT TAX He ca no-(QyHJAaMeHTaJlH{ OT ApYrH: W3o0buio xakeo
TNIpaBM eHA Hayka no-(hyHIaMeHTaJlHa OT Apyra?

TIpeanonaram, ye Haykata A e ro-ynnaMenTanHa ot B, xorato: 5

1. 3aKoHuTe Ha HaykaTa A 0BXBAILAT MO MPUHLIAN ABJACHUATA ¥ 3AKOHUTE Ha HaykaTa b.

2. 3aKOHMTe Ha HayKaTa A ca ro-oBIiu OT Tesk Ha HaykaTa B (T.e. 3akoHHTE :)a
HaykaTa B ca BaNMAHY IPH NO-CIIELMAJIHY YOIOBUA, OTKOJIKOTO CA TE3H HA HAYKATA A ).

AKO MaTEMaTHKaTa Ce Pa3ryIexnia KaTo Hayka, TO TOraBa T4, Criopes Te3u KpUTepuH, ©
no-hyHIAMEHTATHA OT BosKa Apyra Hayka. Beudky MHUCTIMMH MAaTeMATHIECKH CTPYKTY

" pUCcCHaMuUpaTB HelHus O6XB8T, ,ElQKﬂTO OHE3M, KOUTO HaMUpaT NPHNOXEHHE 3a ofnuncea-

HETO Ha NPMPOJHUTE SBIICHIIS, €A CAMO MAJIKO MOJMHOKECTBO HA BCHKH, KOUTO ca u;xopf
MoraT fla GhJAT M3yYeHH OT MaTeMaTuuuTe. [TocpeAcTBOM TOBA MOAMHONECTBO 33
HUTE Ha MATEMATUMKATA AeifcTBUTENHO 00XBalllaT BCHYKHUTE TEOPUM HA JIDYTUTE Ha);KH.
Ho xakso fa xaxeM 3a ocTaHajuTe Hayku? KaKsy ca B3aUMHUTE BPBIKH MEXTY T5x7?

- U3 UKA A CACKMPOHA 5
X I’I{l:[j:)[;lu ?:Jel,l qé KOTATO Genemy{mm AHMIUACKH Jusuk-reopeTuk [Ton ‘EM;pHL;EHSIP\I/I:Jng )
Jyipax my6uKyBaJl CBOETO PEATHBHCTHYHO KBAHTOBO-MEXaHUAHO nga o ;aCT O.T
TpoHa nipes 1928 r., Toit ka3aJ, ue HeropaTa Gopmysia oOSACHSBA [10-TONAMAT?
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* uaukaTa v ugnata xumus. Toil, pasbupa ce, e npeysennuasai. U sce mak Moxem ga
pasbepeM KakBo € UMan NpeaBHL 0cobeHo CNPAMO XMMHATA, KOATO C& 3aHHUMAaBa IIpe-
AH BCHYKO C TIOBEASHUETO HA 0BEKTU KATO ATOMHTE K MOJIEKYJIHTE, & TE Ca ChCTaBeHU
OT TEXKKH A1P2 H ABHXKELIH CE OKOJIO THX JIeKH eslekTporu. OrpoMeH Gpoil sBieHMs Ha
XMMHATA CC ONPEACTAT INIABHO OT NOBEJEHUETO Ha €JEKTPOHUTE MPH TEXHUTE ejleKT-
POMArHUTHY B3aUMOJEHCTBHS C SAPATA U QUK C Jpyr.

CaMo 3a HAKOJTKO FOAMHH YpaBHeHHeTO Ha Jupak, ONMCBAILO eJIEKTPOHA BBB B3alMo-
ASHCTBHE C eTEKTPOMATHUTHM ITOJIETa, BOM A0 MOI[HO pasBHTHE HA PETATUBUCTHYHATA
KBAHTOBO-MEXaHUYHA TEOPHUS Ha EIEKTPOHA U eJIeKTpOMarHeTuama. Tasu Teopus e kpan-
TOBATA eNEeKTPOAMHAMUKA HITH KEJ (QED), kosTo € excrepuMeHTaIHO MOTBBPJIEHA ¢
TOYHOCT J10 HeBepOsiTeH Bpoil AeCeTHUHH 3HALM (¥ ¢ TOBA HAITBJIHO 3 CTYXKaBa ChKpalLie-
HueTo ¢k QED, xoeTo 32 MHO3MHA e CBBP3BA C yUeHHUECKITE FOJUHM, KOTaTo 3apbplil-
BaXMe BCSKO MaTeMaTHYecko [OKA3aTecTBO ¢ “QED” - cbkpalleHue oT JaTHHCKATa
$pasa quod erat demonstrandum, T.e. “koeTo 1 TpabBalle ga ce gokaxe”).

KE[ neftctButento obscHsma mo mpuHuun OrpOMHA YacT OT XMMHATA. T8 e cTporo
TIPHIIOKIMA KbM OHE3U TIPOGIIEMH, B KOMTO TEXKKHTE ALPA MOraT NPUGIHSUTENHO [a ce
PasMICHAAT KATO HEMOABHKHY TOUKOBM HACTHLM, HOCEILH eJleKTpuaeH 3apsi. [TpocTH pas-
npenns Ha KEJ 1103BosisBaT 1a Ce OMUMCBAT ChILIO JBUKELLH e SIIPA C HEHYJIEBH Pa3MepH.

To npuHUMN QUBHKBT-TEOPETHK MOXE C IOMOIITA Ha KEJI na uzvucnu noseneHuero
Ha NIPON3BOJIHA XMUMHYHA CHCTEMA, 34 KOSTO ca 6€3 3HaueHHe feTaliIuTe oT BbTpeldHaTA
CTPYKTYpa Ha aTOMHHUTe siipa. Tam, KbIETO NPECMATAHMSITA HA TAKUBA XUMMUHK npoue-
CH C€ M3BBPLUBAT € ONpaBlaHu npubnikerus koM KEJI, Te yenewmo NpeIcKa3BaT pe-
3YNTATUTE OT HAB/MOAEHUATA. DAKTHUECKH B IOBEYETO CIYYAH & JOCTATHUHO eHO onpe-
Aenero npubimxkenye kbm KEJ, To ce Hapuua ypasrerue Ha llpeoaunrep ¢ Kynonosu
CHJIH U € BAJIHIHO, KOPATO XMMIHUYHATA CHCTEMA € “HepenaTUBHCTHYHA”, KOETO O3Hay4apa,
HE CJICKTPOHUTE W ANPATA Ce JBHXAT MHOrO 6aBHO B CpAaBHEHME ChC CKOpOCTTa Ha
CBeTIMHATA. ToBa npubnwkeHye Gellie OTKPUTO OILE B paHHHTS FOUHY Ha KBaHTOBaTa
MEXaHHKA - TPU I'OLHHH npenau nosiBata Ha JlnpakosoTo ypaBHeHMe.

. 32 ja u3BeleM XMMUUECKH CBOMCTBA OT (yHAAMEHTANHA busugecka teopus, e
HeobXoMMo, TaKa [1a ce Kaxe, a 3a1aBaMe Ha TEOPHATA BBIIPOCH OT XMMHUYECKO ECTECTRO.
B usuucnenueTo Tpabpa na ce BIOKAT He caMo 0CHOBHUTE YPABHEHHS, HO TaKa ChILO U
YCIIOBUATA, KOUTO XapaKTEPUSHPAT XUMUYHATA CHUCTEMA UM M3CIEIBAHMS npouec. Taka
HanpuMep CLCTOSHUETO C Half-HUCKA EHEPIHs HA ABA BOLOPOIHM aTOMA € BOJOpOAHATA
Mostekyna H,. ExuH BaXeH BBIPOC B XMMHATA € TO3Y 33 CTONHOCTTA Ha €HepruaTa Ha
BPB3KATa B Ta3H MOJIEKYJIA, T.e. KOJIKO [0-HHCKA € EHEpPrHsTa Ha MOJIEKyJIaTa B CpaBHe-

HHE CBC CYMAaTa OT CHEPIHUTE HA ABATa aTOMA, OT KOUTO TH © cbeTaseHa, OTroBopbLT

- Moxe fa ce n3umcsn ot KEJI. Ho Hali-Hanpen Tps6sa “na ce momura ypaBHEHHeTO” oT-
HOCHO CBOHCTBATA H& ChCTOSHHETO C Hal-HUCKa CHEPrHs HA Ta3H KOHKPETHA MOJIEKyIa.

YCJIOBHSITH 3a HHUCKa CHEPTUs, [IPH KOHTO BB3HHKBAT I'lf)ﬂO6HH XUMUWYHH BBIPOCH,

He ca yHusepcanaHu. B Hexpata Ha Cnpuuero, npu TEMITEPATYPU JeCeTKH MHJIHOHU

Tpajlyca, BOLOPOJHATE ATOMM Ca Pa3KbCAHU J0 ChCTABIIIHTE ' eJIEKTPOHU U IIPOTOHM.

Tam e Manko BeposTHO 12 ce HaMepsT aTOMM WIIH MoJiekyau. Moxe na ce kaxe, ue B
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HeapaTa Ha CITBHUETO HAMA XHMMS.

KEJ§ ynoBneTBopsiBa U 1BaTa KpUTEPHS, C
XMMHATA. 3aKoHHUTE Ha XMMMATA MOraT I10 NpU
ye B YPABHEHMATA ce N0Jale NOMbJIHHTEIHA
XUMHYHH YCJIOBHS; HEILO NTOBeYe, TE3H YCII0B
HH 3a 1snaTa Beenexa.

Xumusma na ceoemo cobcmeeno pasnu

Ha npaxTHka gaxe ¢ TOMOILTA Ha Hal-rofn
HO BpeMe KOMTIIOTPH caMO Hal-IPpOCTHTE XM

_ MsTaHe Bb3 OCHOBa Ha (yHJamMeHTamHaTa (¥

MM 327244 PacTe, HO [OBEYETO HEld B XUM
NOHATHS U HOPMYNH HA PABHHILETO HA XHMHM.
M3061m10 yueHHTe ca CBUKHAJIM [la Pa3BUBA’
Ha6mo,ucm1ﬁ'ra B ¢IHa KOHKpeTHa obnacr, 663
pysnamenTanda obnact. B noseyero cyydau Ta
3KeH ¢ puBaBAHeTO Ha creliaiia HHpopMaLms,
Taxa HanpuMep XUMHLIUTE C€ HHTEPECYBA
KH MeXJY aTOMUTE (BKJIIOUHTETHO M XMMMUH?
Ma BbB BOAOPOAHATa MoJieKysa). C HaTpynBa
HH TNPAKTUYECKH NPABWIa OTHOCHO XMMUYHH'
CK23BAT NOBEJECHACTO HA XHMUYHHTE PEaKLuy
OMHTBAT Ja U3BEAAT KOJIKOTO € Bh3MOXHO 1o
KbM KE,[[ C M3KIroMeHHe caMo Ha Hali-1ipocT
HO Te HUKOra He Ce CbMHABAT, Ye C MOMOIT
cpencTBa OHXa ycresd ¥ TO G rojiasMa TOYHOC
Cmuwabu (uau mocmoee) u pedyxyus
Taxa cturame o oGuuaiiHaTa MeTadopa 3a
ocHoBaTa e Haii-QyHoaMeHTanHaTa Hayka, a k
HesnpenaTa xumMus 3aema papHuule “Han” KEJ
Ha ofpenenenu anpokcumMaimy kbM KEJ Here
Ha XMMHMUECKO paBHMILE. B noedeTo cirydan o6
SIBJIEHUATa OT MO-TOPHOTO PaBHHILE (XMMMA) ©
cJie/l TOBa Ce NMpABsT OMUTH Jla ce U3BEJAT Te3i
TIO-HUCKOTO paBHHMILe. HayunuTe H3cieaBaHu:
[OMTBJIHEHHE Ce NOJIAraT YCUITHA MeXaY TAX 1a
BBIpoCHT He Ce OrPaHUaBa ¢ HEAAPEHHTY
Te TOAMHH W OTTOTaBa. ¢ NpeThpIIAia rojieM
¢usukaTa Ha eleMeHTapHUTe YacTHLM. Teof
ATO a3 ce 3aHMMAaBaxX B IPOABJKEHNE HA M}
OITHCBA €JIEKTPOHA U eJISKTPOMardeTu3Ma, H
[aMeHTAJHUTE TPajHBHU OJ0KOBE HAa Bell
TeopusTa Ha eJ1EMEHTAPHNTE YACTULIM OIUCHU KUKBU L1aDA RARLYV By ipy o0 o= - -
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usukata u uanaTa xumus. Tol, pasGupa ce, e npeysejiyaban. M Bce mak moxem na
pasbepeM KakBo e UMaj IpefBUL 0COGEHO CIIPSIMO XUMHATA, KOATO Ce 3aHUMaBa Mpe-
AU BCHUKO C MOBEJSHHETO Ha OOEKTH KATO ATOMUTE U MONEKYJINTE, & Te ca ChCTABSHM
OT TeXKKH SAPa U ABMIKEIUY CE OKOJIO TAX JIEKH »CJTCKTp)OHPI. OrpomeH Opoii aByeHUs Ha
XHMHATaA ce CSHPEHCIAT [JIABHO OT NMOBEOCHUETO Ha CJTCKTpOHHTC NpHU TEXHUTE eJleKT-
POMArHUTHH B3AUMOJLEHCTBUA ¢ AOPATA U €LHH C APYT.

UCRMO 32 HAKOJIKO FOAVHH YpaBHeHHeTO Ha JIHpak, ONHCBALIO €JIEKTPOHA BbB B3aUMo-
ACHCTBHE C €IEKTPOMATHHTHY I10JI€Ta, BOJIH JIO MOLLHO Pa3sBUTHE HA PeJIaATHBHCTHYHATA
KBAHTOBO-MEXaHUYHA TEOPUS Ha EIEKTPOHA H ENIEKTpOMarHeTHaMa. Tasy TeopHs e kBan-
ToBaTa enextposrnamuka wim KEJ (QED), kosito e excrnepumenTasiHo NOTBBPJEHA C
TOYHOCT 10 HEBEPOATeH Bpoif IeceTHYHM 3HALM (M ¢ TOBA HAITBJIHO 32 CITy>XaBa CBKpallie~
HHETO CH QED, KOPTO 32 MHO3HHA Ce CBBP3BA ¢ yUeHUYECKUTE POJMHH, KOraTo 3aBbpIli-
Baxme BCSKO MaTEMaTHYECKO JlokasaTencTBo ¢ “QED” - CBKpAaILleHHE OT JJaTHUHCKATA
$pasa quod erat demonstrandum, T.e. “koeTo u TpabBaILe Ia ce JoKaxe”).

KEJI peifcturento obsacuspa o MPUHLMI OIPOMHA 4aCT OT XHMMsTA. T e CTPOro
TIPHIOKMMA KM OHE3H NPoGIIeMy, B KOHTO TEXKHMTE SIpa MOraT NpUBIIHBHTETHO za ce
PASMISHAAT KaTO HETIOABMKHY TOUKOBH YaCTHLU, HOCELLIY eJIEKTPUHEH 3apsil, IIpoctn pas-
uwpenns Ha KEJT 110380/151BaT fla Ce ONUCBAT ChILIO ABIKEIIH ce SAPA C HEHYJIEBH PasMepH.

To MpuHUMIT GU3HKET-TEOPETHK MOXE C IOMOMITA Ha KEJ na uzuucnu noseneHueto
Ha NIPON3BOJIHA XMMUYHA CHCTEMA, 32 KOSTO ca 6e3 3HaueHue JeTaitIuTe or BBTpellHaTa
CTPYKTYpa Ha ATOMHUTE A/pa. TaM, KbAESTO MPeCMATAHUATA Ha TAKUBA XUMMUHK npoige-
CH CC HIBBPLUBAT ¢ onpaBlaHyu npubmiskenus kbm KEJ, Te yenewHo TIPEACKA3BaT pe-
3yNnTatuTe OT HabsrogeHuaTa. GakTUIECKH B TOBEUETO CllyHau € J0CTaTbYHO eJHO Olpe-
AeJIEHO npubnmxenue kbm KEJI. To ce Hapuua ypaHenue Ha Mlproaunrep ¢ Kynoxou
CHITH # € BaJINIHO, KOTaTO XMMHUHATA CUCTEMA & “HepeNaTUBUCTHYHA”, KOETO O3HaYapa,
HE BJIEKTPOHMTE W AApaTa CE JBMXAT MHOIO GaBHO B CPaBHEHHME ChC CKOpPOCTTa Ha
cBeTNIMHATa. ToBa npubnikenue Geme OTKPHTO OILlE B PaHHUTE FOJAMHM Ha KBAHTOBATA
MeXaHHKa - TPY rofvHHK Npeau nogsaTa Ha [upakosoro YpaBHeHUe.

. 3a a3 u3BeleM XMMMYECKH CBOMCTBA OT QyHEaMeHTaNHa dusuvecka teopus, e
HeobXoaMMo, Taka 1 ce Kaxe, a 3a1aBaMe Ha TEOPHUATA BBIPOCH OT XMMHUYECKO ECTECTBO.
B usuncnenveTo Tpsabpa 1a ce BIOKAT He CAMO OCHOBHUTE YPaBHEHHs!, HO TaKa C'hILO H
YCJIOBUATA, KOUTO XAPaKTEPH3UPAT XMMHYHATA CHUCTEMA HITH M3CI6IBAHMS nponec. Taka
HAIIpUMEp CHCTOSAHUETO G Hali-HHCKA EHEPIHs Ha ABA BOJOPOLHH ATOMA & BOJOPOIHATA
Monekyna H,. EqvH BaeH BBNIPOC B XMUMHSITA € TO3M 33 GTOMHOCTTA Ha eHepruaTa Ha
BPB3KATa B TA3H MOJIEKY/IA, T.e. KOJIKO TIO-HHCKA € EHEpPIHATa Ha MOJIeKyJ1aTa B cpaBHe-
HHE CBC CyMaTa OT CHEPrHHTE Ha JIBATA aTOMa, OT KOUTO TH & ChCTABEHA. OTroBopsT

. MOXe i J
#e Ja ce nsuucn ot KEJI. Ho Haii-Hanpen Tps6Ba “na ce momura YPaBHEHHETO” OT-

HOCHO CBOHCTBATA HA ChCTOAHMETO C Hal-HUCKA CHEPrUs HA Ta3W KOHKPETHA MOJIEKYJIA.

YesoBuaTa 3a HHGKa EHEPTHS, IPH KOUTO BH3HUKBAT nOAOGHN XMMHYHU BBIIPOCH
He ca yHuBepoannu. B nexpara Ha Crnpuuero, npu TEMIEpPATYpPH NEeCeTKU MMHI/IOHP;
Tpaflyca, BONLOPOAHATE ATOMH Ca PA3KbCAHH 40 ChOTABALUMTE I'H €JISKTPOHHU H IIPOTOHM.
Tam e Masiko BeposTHO fa ce HaMepsIT ATOMM WITH MoJtekynu. Moxe na ce kaxe, ue B
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HegpaTa Ha CITbHUETO HAMA XUMMAL , ,
KE]§ ynoByieTBOpsABA K ABATA KPUTEPHS, CIIOpE KOHTO T4 € Mo-(hyHIaMEeHTaHa OT
XMMUATA. 3aKOHUTE Ha XMMMsTa MOraT 110 NpUHUMI Ja ce usedart ot KE[ npn ycnosue,
ye B YPABHEHUATA Ce NMoAale NOMbAHMTENHaTa MH(pOPMaLMs, oNMCBalla MOAXO SN
XMMMYHH YCJIOBHS; HELLO TIOBeYe, TE3H YCJIOBHA Ca CHEHUAJIHH, Thil KAaTO He ca Balui-
HHM 32 anaTa Beenena. S
Xumusama na ceoemo cobcmeeno pasnuiye ' .
Ha npakTuka gaxe ¢ TOMOIITA Ha HAl-TONIeMHTE U Hal-0BP3UTE NOCTHITHA B AHEI-
HO BpeMe KOMIIIOTPH CaMO Hal-TIpOCTUTE XMMHYHH NpoGJieMy ce NOALaBaT Ha IIPec- -

_ MsATaHe Bh3 0CHOBa Ha (yHaamMeHTamHaTa (usndecka Teopus. BpoaT nonobun pemm- -

MU 3aJauu pacTe, HO MOBEYETO HEeWla B XMMMATA BCe.Olle ce OMUCBAT MPEJUMHO C
TIOHATHA H (OPMYJIM HA PaBHUILETO HA XMMMATA, & He Ha (M3HMKaTa. S

V3061110 YYeHUTE ca CBUKHAIHM [a PA3BUBAT TEOPHHM, KOMTO OMMCBAT PE3yATATHTE OT
HaGITIOCHUATA B €HA KOHKpETHAa 06/1acT, 6e3 a M M3BEXAAT OT TEOPHHTE Ha ¢/IHa no- .
dbynnameHTanHa obnacT. B noBedeTo cydau TakbB M3BOJ, MaKap ve 110 IPHHLIMI ¢ BE3MO-
XeH C PUGABAHETO Ha ClIeLMaIHa HHPOPMALIHS, HA NPAKTHKA & TPYEH i IOPH HEBB3MOXKEH.

Taka HanpAMep XUMKMLUTE Ce HHTEPECYBAT OT PA3IHYHUTE BHAOBE XHMHYHU BPB3- .
KM MEXIy aTOMHMTE (BKIFOMHTETHO M XMMHYHATA BPB3Ka MeXIY ABATA BOJOPOJHH aTo-
Ma BB BOJOPOJHATA MojieKyJla). C HATPYIBaHETO HA OTMT Te Ca Pa3BHIIM MHOTOGpO#- -
HM NPAKTHYECKH NIPaBUJIa OTHOCHO XMMUYHMTE BPB3KH H TOBA MM TI03BOJIABA ]2 TipeA-
CKA3BaT MOBEAECHHUETO Ha XHMMYHNTE peakLuu. 3aeIHO ¢ TOBA XHMHIMTE-TEOPETHLIM Ce
OMMUTBAT 13 U3BENAT KOJIKOTO € BH3MOXKHO IIOBEUE OT TE3H NpaBHIa OT alIPOKCHMALMH
xbM KE/I, C uakroueHne camo Ha Hal-TIpOCTUTE CTyuaH YCIIeXbT HM € CAMO YaCTHYEH,
HO Te HUKOra HE Ce& ChbMHABAT, Y€ ¢ MOMOIUTA HA JOCTATHYHO MOILHK H3UHCIUTE/HH
cpemcTBa GHXa YCHes I H TO C TOJSMA TOYHOCT: . ‘
Cmaa6u (uan mocmoee) u pedykyus : o '

Taka cTHraMe o o6uyaiiHaTa MeTaopa 3a pasIMUHHTE PABHHLLA HA HAYKaTa, KATO B
OCHOBATA € Haii-QyHIaMeHTanHaTa Hayka, a Hall-Mako QyHNaMEHTAJIHATA € Ha BhpXa.
Hesnpenata xumus 3aeMa paeruiie “Han” KEJL B Hsxou Hali-npocTy enyyau ¢ noMoiLTa
Ha onpefenenu afpoxcumaty kxM KEJ] HenocpecTBEHO ce MPEACKA3BAT Pe3ynTaTHTE
Ha XMMHUEeCKo paBHMILIE. B oBeyeTo citydan obave 3a 06CHSIBAHETO U NPEACKA3BAHETO HA
ABJICHMATA OT MO-TOPHOTO PABHHLUE (XMMMA) C& Pa3BUBAT 32KOHM HA CHILOTO PaBHUILE H
CJIE[ TOBA CE NPABAT ONMTH Ja ce U3BeJaT Te3H 3aKOHH, JIOKOJIKOTO TOBaA € BB3MOXKHO, OT
TI0-HUCKOTO paBHuIle. HaydHuTe uscseBalus ce pasBHBAT M Ha JIBETE PaBHMIUG, HO B
LONBJIHEHHE Ce TIoJ1aTaT YCHITHs MEXULY TSX JIa C& TIOCTPOAT CTHAGH (MITH MOCTOBE).

BBNpochT He ce orpaHudaBa ¢ Hesapenute apnenus. KEJ] Gewe passuta npes 1930~ .
Te TONMHM U OTTOrABA € MPETHPIIAIa rojiemu obobiieHus. Passu ce ndia dGﬂgCT Ha
duapkaTa Ha eneMeHTapHNTE YacTHLH. TeopusTa Ha elieMEHTapHUTE 48CTUIM, C KO-
ATO a3 ce 3aHMMAaBaX B NMPONBLIDKeHHEe Ha MHOrO TOAMHM, HMa 3a 3aJa4a He caMo Ja
OITHCBA EEKTPOHA W eJIEKTPOMATHETU3MA, HO H BCUUKK eNieMeHTapHH YacTHuH (yH-
JaMEHTaJlHUTe TPaAMBHHM GJIOKOBE HA BEIUECTBOTO) M BCWUKH CHIM B MpHpojaTa.
TeopuaTa Ha eJleMEHTAPHATE YACTHLM OMKCBA KAKBO CTaBA KAKTO BBTPE B ATOMHOTO

Clemsm na pusukama - 3/98




“uemubo ¢ npogvakenue

PO, Taka M Mexay enextponure. [opau ToBa B3aMMOOTHOLIEHHETO mexay KEJ u
ob1acTTa OT XHMHATA, KOSITO CE 3aHMMaBa C eJIeKTPOHUTE, MOXe JAHEC [a ce pasrIenaa
KaTo ocobeH BUA BpB3ka Mexay (HU3MKaTa Ha eJIEMEHTAPHUTE YacTHLM (B3eTa KaTo
LsL10) Ha no-(yHAaMEHTATHO PaBHHUILE M XMUMHATA (KaTO LAJIO, BKJIIOYBAILIA W AJpeHa-
Ta XUMHS) Ha ro-Majiko GyHIaMeHTaTHO.

IIpouechT Ha 06sCHsIBaHE Ha IO-BUCOKOTO PaBHUILIE IOCPEACTBOM NO-HUCKOTO YECTO
ce Hapu4a “penykuus”. He 3Ham cepuozeH yueH, kolito xa Bapsa, qe ChILIECTBYBAT
HSAKAaKBU 0COOEHH XMMHYHH CHJIH, KOHTO HE Bb3HHKBAT OT [10-OCHOBHUTE (PU3HYHM CHITH.
Maxkap ye Ha HAKOM XMMHLIM MOXe 2 He Ce XapecBa TakoBa TBhpACHHE, HErOBUAT CMH-
ChJI €, Y€ XHMMATA 110 NPHHIIKI MOXeE 1 Ce U3Befe 0T QH3MKATA HA eIEMEHTADHUTE
YaCTULM. B TO3M CMHCBI HUe BCHYKM CMe PEAYKUMOHHCTH - [OHE LIO Ce OTHAcH [0
¢usnkaTa u xumMuaTa. Ho caMuaT dakT, ye XMMHUATA € NO-CHeLHa Ha oT tH3MKaTa Ha
e/IeMEHTAPHUTE YaCTHULM U € BaIUJHA CaAMO NIPH ONpENEeNEHH YCAOBHS, NO3BOMABALLK
NoABaTa Ha XMMUYHY SABJICHUA, O3HAYaBa, Ye MHAOPMALIMATA 32 TE3H CIIELMANTHH YCI10-
BHA TPAGBa Ja ce nojajie B ypaBHeHUsTa Ha QU3MKATA Ha eJIEMEHTAPHHTE YacTHIM, 32

Aa MOraT OpH 1o NpUHLMI Ja ce U3BeJaT 3&KOHHTC Ha xuMusTa. bes Topa YTOUHEHHE

CXBalLIAHETO 33 PEJYKLMS € HelIbJIHO,

Enxa noyka oT BCHUKO TOBa €, 4e MaKap pasiMMHMTE HAYKH [ 32eMAT PasuuHH
PaBHHILA, Te Ca YaCTH OT €AMHHA CBbP3aHA CTPYKTYpa. EXMHCTBOTO Ha Ta3u cTPYKTY-
Pa ce yKperBa oT Bpb3kuTe MexXAy yacTute. Hayka ot gageso paBHHILE 06XBarIa 3aK0-
HHTE Ha M0-MaJIKo yHAaMeHTAJIHA HayKa OT Mo-ropHo pasHUule. Ho nocneguara, ka-
TO Mo-crielaiHa, ce HyXIae oT AOMTbJHUTeHA HHPOPMaLUA, KOATO ce npubaps KbM

3aKOHHUTe Ha MbpBaTa. Ha BCAKo paBHULLIE MMa 3aKOHM, KONTO TPAGBA Ja Ce OTKPHUBAT H
KOHTO ca BaXHH caMH no cebe cu. HayuHaTa feiiHocT 03HauaBa H3cIeaBaHETO Ha Te3H
3aKOHHM Ha BCHYKH €TaXH, HO 33¢IHO C TOBA BKJIOYBA PaOOTH OTrope HaJoy U OTAONY

Harope, 3a la MOCTPOAT CTBHJAGH MEXY PA3NHUHUTE ETAXH. ' :

IMono6Hu paschbkaeHus ca BaJAHAHH M BRTpe B camMaTa (PHU3MKa. 3aKOHHUTE 32 efle-
MEHTapHHTE YaCTHLIM Ca B CHJIa 32 BELLIECTBOTO B LiANiaTa BeeeHa v npu BCHYKY yeoBHS.

O6aye npes Halt-paHHUTE MOMEHTH OT Pa3LIMPABAHETO Ha BeesenaTa sapeHaTa dusn-
Ka (PaKTHYECKH He e GuTa BaNMAHA, Thil KATO MIBTHOCTTA € GHMIa TBBp/ie rofsMa, 3a Ja
TNO3BOJIM Bb3HHKBAHETO HA OT/IE/HH AAPa H AaXe Ha OTAEHU HeyTpoHHM U nipoTonu. Ho
ARpeHaTa ¢U3aMKa e pellaBalla 32 pa3GUpPaHETO HA MPOLUECHTE BbB BBTPELIHOCTTA Ha
CirsHLETO, KBIETO TEPMOSLIPEHNTE PeaKLIHH (TOLOGHH Ha T3 BB BOAOPOAHATA 6oMba)
TIPOU3BEXIAT C/'bHUEBATA CHEPIUA, MaKap Ye OT Jpyra cTpaHa yCJOBUATA ca TB'bpﬂc
HebsiaronpUATHH 3a ChILECTBYBAHETO HA XHMHUHH MPOUECH.

Pu3MKaTa Ha KOHNEH3HPAHATa MaTepHs, KOATO CE 31HMMABA CbC CHCTEMM KATO
KPHCTAJIHTE, CTHKIIATA U TEUHOCTHTE UIIH CBPBXIIPOBOJHULIUTE K OJIYNPOBOAHHLUTE, CHLIO
€ TBbp/e clieuuatHa obJiacT, BaMIHA CAMO 3a YCJIOBHATA (HaMpHUMep AOCTATHYHO HUCKH
TeMIIEPaTypH), KOMTO MO3BOJIABAT CHUIECTBYBAHETO HA H3Y4aBAHHTE OT Hest cTPYKTypy. Ensa
CNle]l KATO TE3H YCIIOBHA Ca ONpelesieHH, PH3UKATA Ha KOHAEH3UPAHOTO BEILIECTBO LLe MOXe
IO NPHHLIMI J1a CTaHe U3BOJAUMA OT (PU3NKaTa HA eleMEHTAPDHHTE YaCTHULIM.

Hugiopmayusma, xoamo e neobxoduma 3a pedykyuama na 6uosozuama
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Kaxso za kaxeMm 3a OTHOLLEHHETO CNPAMO (PU3MKATA U XHMHATA HA €NJHO JPYro paB-
HUWe B HepapxusTa - ToBa Ha 6uonoruata? MMa i B JHELHO Bpeme, KaKTO € HMasio
TIpe3 MUHAJIHTE BEKOBE, CEPHO3HH YMEHH, KOMTO BAPBAT, Ye B 6HoNoruaTa UMa 0CcoBeHH
“BUTAJIHM CHJIM”, KOMTO He ca (H3MKO-XMMHUHM No cBos npomsxon? Te Tpabpa ma ca
MHOTO Maniko Ha 6poii, ako u306m1o rM uMa. Ha mpakTHKa Bcekd OT Hac e ybesieH, 4e
JKMBOTHT MO NPHHLHI Ce OMPEAcsisa OT 3aKOHUTe Ha (PHU3MKATa H XMMHATA, TaKa KaKTo
3aKOHUTE HAa XHMUATA Bb3HUKBAT OT Te3W Ha PU3MKATA U B TO3H CMHMCBJI HHE OTHOBO CMe
cBoeobpa3Hu peaykuuoHcTH. Ho Bee max, no nogoGHe Ha XMMHATa, GHOJIOrHATA OT BCA-
KO MOJIOKEHHE 3aciIyXkaBa Jia Ce M3yuapa Ha CBOe COBCTBEHO PaBHHUILE H B CBOA COGCTBE-
Ha TEPMHHOJIOTHSA JaXe KOraTo NPOALIKaBa paboTaTa 3a MOCTPOABAHETO Ha CTH/I6a.

Hewo noseue, 3eMHaTa 6MOIOrHs € H3BBHPEJHO ClIeLMa/IHa, Thil kKaTo ce 3aHMMaBa
C )KUBHTE CHCTEMH Ha Ta3H ILIaHETA, KOATO MOXe CHITHO a Ce Pa3jiH4aBa OT MHOXEC-
TBOTO HAa Pa3/MuHUTE CJOKHH aJaNTHBHH CHCTEMH, KOMTO C'bC CUTYPHOCT CBILECTBY-
BaT HA MJIAHETHTE, KP'bXKalllh OKOJIO AaJIeYHH 3Be31M BbB BeeneraTta. Ha Hskou oT Tesn
TJIAHETH BEPOATHO €AUHCTBEHUTE CIIOXKHH aAaNTHBHH CHCTEMH ca TakHBa, KOUTO HHE
He GHXMe HEMPEMEHHO ONMMCAJIH KaTo XHBH, aKo HM Ce cilyuelle Aa I'd cpeiHeM. (Ja
B3eMeM eJUH TpUBHaJieH TIPUMep OT HaydHaTa (aHTAcTHKa: Aa cH NPENCTABHM
00uecTBO, CbCTABEHO OT MHOTO Pa3BUTH pOGOTH H KOMITIOTPH, IPOM3NTE3NH OT Po6oTH
1 KOMITIOTPH, TIOCTPOEHHN NPENH MHOTO BpEME OT H34e3Hasla paca Ha ChLUIECTBA, KOHTO
HHe GHXMe OIMCAJIM KaTo “XKUBH” MO BpEMe Ha TAXHOTO ChIECTBYBaHe.) Ako obade
OrpaHMY{M BHMMAHHETO CH CAMO C XMBHTE CHIIECTBA, MHOTO OT TAX BEPOATHO ILe
Pa3KpHBAT TBHPJE PA3IMYHM CBOMCTBA B CpaBHEHME C Te3H Ha JeMATa. 3a Ja ce Xapak-
TEPU3UPAT 3¢MHUTe GHONOTMYHM SBJIeHHs, 1ue TpsAbBa Ja ce 106aBH OrpOMHO KOJH-
4ecTBO CHeUM(pUYHA HHPOPMALMS KbM 3aKOHHTE Ha (pusukaTa M XMMHSTA.

KaTo Hayano fa MOCOYHMM, Ye MHOTO OT o0WuTe 32 Lenns KHBOT Ha 3emsiTa ocobe-
HOCTH MOraT Jla ¢a CJIeJCTBHSA OT CNIy4alHOCTH, Bb3HHKHAJIM B PaHHATA MCTOPMS Ha
XHBOTA BbPXY NJlaHeTaTa, Ho 6uxa MoOryM Aa ca W Apyri. (Popmu Ha xHBOTa, obycno-
BEHH OT N0-pasJIHYHH 0GCTOATENICTBA, MOXeE M [ia Ca ChILECTBYBAJIH Ha 3eMATa npeau
MHoro Bpeme.) Jlopy NpaBUIOTO MeHHTe Jd ca M3rpaJieHH OT YETHPHTE HyKJeOoTHIH
¢he cbkpaTenH o3HadeHns A, G, T u C, koeTo, H3I1eXAa, € BaJIMIHO 3a LieJINs )KHBOT Ha .

HallaTa NMJlaHeTa B AHEIIHO BpeMe, MOXe /ia He € YHMBEPCAJIHO B KOCMHYECKHTE Mallla-
6M Ha NPOCTPAHCTBOTO H BpeMeTO. BL3MOXHO € Ja ChbllleCTBYBAT MHOIO JAPYTH Bb3-
MOHM NpaBWia, BaJIMJHA Ha APYTY IJIAHETH, a Ha 3eMsATa Npen HAKOJIKO MHIHapAa
rOJIUHU MOXeE /1a €a KHBee/IH ChILECTBa, KOUTO ca ce NMOAYHHABAJIM Ha IPYTH NpaBua,
HO ca 3ary6HIIM KOHKYPEHUMSATA ¢ XKHBOTa, OCHOBaBall ce Ha nosHatute A, G, Tu C.
Buoxumusma - efieKkmugena caoxncnocm cpenyy 0s1004una

He camo crieuupuyHaTa CbBKYMHOCT OT HyKNIEOTHM, XapakTepu3upalla JHK na
LeJTHS 36MEH KHBOT, MOXE 1a € YHHKaJIHa, a MoXe ¥ Ha He €. ChiuaT npobnem ce
06cbxIa BBB BPb3Ka ¢ BCAKO 0610 CBOHCTBO, KOETO XapakTepU3npa XUMHUATA Ha Lie-
aus kuBOT Ha 3emaTa. Haxou TeopeTHLM TBBPAAT, 4e XHMHUATA HAa XHBOTA Tpabsa na
fipHemMa MHor06ponHu ¢OpMH Ha pasIMYHKTE NIAHETH, pascesHu U3 Beenenara. B Ta-
KbB clydail 36MHHAT XHBOT 1l € CIeACTBUE OT rojisiM Gpoii- cilyuaitHy cb6UTHA, BCSIKO
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OT KOHTO € HOTIPUHECIIO 32 YAMBUTETHHUTE 33KOHOMEPHOCTH Ha 3eMHaTa OHOXUMMSA U
NPUAOGUTATA OT Hest HeManKa eheKTUBHA CITOKHOCT?,

Hpyru obaue cMaTat, ye GHOXHMHLTA Tio CBLUECTBO € YHUKANIHA, Y€ 3aKOHUTE Ha
XMMUATa, OCHOBABAILIK C¢ HA YHAAMEHTAIHUTE 32KOHH Ha (DU3MKATA, He OCTABST ocofe-
HO ToJIIM fIPOCTOP 32 XMMMSA HA XKHMBOTA, pasnuyHa or Tasu Ha 3emdara. ITo crujecTso
NOAJAPBXHHLMTE Ha TO3H BH3CNeN TBBPAAT, Y€ NPEMHUHABAHETO OT (BYHIAMEHTAHHTE
32KOHM KbM 3aKOHHMTE Ha GHOXHMUSTA MPAKTUYECKH He MPHGABA HMKAKBA HOBA MH(DOp-

- Maliisl ¥ Topajii ToBa BHacA TEBPJe Majlka e)eKTHBHA cioxHocT. Ho enuy KOMITIOTE D
lie TpAGBa A0CTA Ja MOCMSATa, IPey a H3BEE IOYTH YHUKAJIHUS XapaKTep Ha BUoXu-
MHSTa OT (hyHIAMEHTATHHTE 3aKOHM Ha (u3ukaTa. B To3u cnyuaii 6roxHumusTa Bee ome
6u npuTexasana roasMa Aenboanna’, Makap eheKTUBHATA if CITOKHOCT 1a He © roJiAMa.
EnuH gpyr nauus na ce (opMynpa BPBOPOCHT 32 MOYTH YHUKATHUS XapakTep Ha 3eMHa-
Ta GUOXMMHS € N2 ce W3scHK KaJi GHOXUMHSATA Ce ONpEENs IIABHO OT 3a1aBAHETO Ha
TIPABUITHA BBIPOCH KbM (DH3HKATA HITH 32€[IHO C TOBA 3aBHCH CHILECTBEHO OT HCTOPHATA,
Kueomasmn: zoaama efexmuena caoxncnocm uau no ' ‘
cpedama medxnwcdy peda u bespeduemo

Haxe ako nexaluara B ocHoBaTa Ha seMHMs ’KUBOT XMMHs1 3aBHCH CJ1ab0 OT UCTOPUATA,

BCE Ollie 0CTaBa OrPOMHO KOTHYECTBO e(hEKTHBHA CIOXKHOCT B bHosorusTa, 3HAUUTENHO
TI0OBEYE OTKOJIKOTO TS & B AUCUMIUTHHH KaTO XHMHATA MJIH (usuxara Ha TBBLpPHOTO TsiyIO.
Ia pasrnegame OFPOMHUA Gpoii eBOTFOLUOHHU M3MEHEHHS, BB3HHKHAJIM CIIyYaiHO Npes
630 yeTHpHTE MWTHAPJA FONHHH, OTKAKTO € BB3HHKHAM KMBOTHT Ha 3emsra. Hsxon
OT TE3U CJIy4alHOCTU (BEPOATHO Masika YacT oT BCHYKH, HO BCE MaK TBbPJE MHOIO Ha

- Bpoit) ca HTpasyu BaxHa POJIA 33 MO-HATATBILHATA HCTOPHS Ha XHMBOTA HA HAIATA ILJIaHe~
Ta U 32 pa3sHOOGPa3sHETO Ha BCUUKHTE OHE3M (bopmu Ha KuBOTA, KOUTO OBOrATSBAT

- Buocgepata. 3aKkoHuTE Ha GMonoruATa AelCTBHTETHO ce ONPENEIIAT OT 3aKOHHTE Ha-(hu-
3HMKaTa H XMMUSATA, HO T€ CHIIO ce OTPESAEJIAT OT OPPOMHOTO KOJIHYECTBO AOMBITHUTEHA
uHbOpMaLMs OTHOCHO Ha4xHa, N0 KOHTO ca CTAHAY CTIOMEHATHTE ciyqaitHocTd. Tyk B
MHOTO [10-3HAYMTENHA CTelleH, OTKOTKOTO e Mpy AapeHata Gusuka, npu QU3MKaTa Ha
“KOHjieH3MpaHaTa MATepHs WK [IPH XHMUATA, MOXe Aa ce Hab/ronapa OTPOMHA pasTHKa
MEXIY TUMA Ha peAYKUMATA KbM (PyHAAMEHTANHUTE 3aKOHH Ha ¢usuxara, koifTo e npuu-
LIMITHO BBH3MOXeEH, M OH3HM TPHBMAJIEH THIL, KOITO HAMBHO ce ACOLMHpA C TepMUHA “pe-

* Effexmusna caoscrocm - OBAMNCURAMA, 8 Bumoge, Ha ORuUCAHUEINO Ha Hecayyatinume
acnexmu (3arcoyomepuocmume) 6 edua cucmema. Cpe. ¢ dAOPUMMUYHOMO unfiopMayuon-
HO CBOBPHCAHUE, KOCMO 8KAIOUBA 1 cayuatinuime acnexmu. - Fea. npee.

! Qvadouuna (nonamue, 00NBABAWO NOHAMUEMO ediexmuana CAOACHOCI) - MAPKA 3a

obema na padomama (uau Komnioms piomo epeme, uu SBadcuUnAma Ha npoepamama),

HeobxXoduMa. 3a nocmuzane na nsmiomo oRucanye na dadena cucmema, Kamo ce uzxoxcda
- O CUTHO KOMAPUMUPANA Clucmemd (nanpumep om ypasnenusma na Maxkcyea da ce

Qhiiule pasnpocinpanenuemo na paduoes s ). Mapkama sa obpamnama deiinocm -

Komnpumupanemo na onucanuemo na dadena cucmema 6 cxema (npoepama) - ce napuya
kpunmiunocm (cxkpumocm,). - Bea. npes.
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AyKupsi”. BUONOTHYHATA HayKa € 3HAYNTEJTHO MO-CI0KHA OT (PyHAAMEHTa/HaTa (H3UKa,
3a[0TO OrpoMeH 6poil 3aKOHOMEPHOCTH Ha 3eMHATA 6HOHOFM/§I BB3HHKBAT KaKTO OT CJTy-
yaiHWU ChOWTHS, TAKa W OT (DYHIAMEHTAJIHH 32KOHH. : .

Ho naxe usyyaBaHeTO Ha CJIOKHM aJalITHBHY CHCTEMH OT BCUYKH BUAOBE M HA BCHUKH
BB3MOXKHH JIAHETH € BCE Ol CPaBHHUTE/HO orpaHudeHo. OkonnaTa cpea TpsaAGBa fa
NpUTEXABa JOCTaTbUYHA CTEeMNEH Ha MIOAPEAEHOCT, 3 [1a MOTAT CHCTEMUTE Ja s U3cJIell-
BaT 32 oOyueHHe UITH 32 A JaNTALIMS, HO 3a8AHO C TOBA He TPAGBA Jla ¢ TOJIKOBA MOApEieHa,
ye B Hes Ja He cTaBa HUo. Taka HanpuMep, ako BbIPOCHATAa OKOJIHA Cpejia € B Heapa-
Ta Ha CJ'!'bHL[CTO, KBACTO TeMnepaTypaTﬂa € JeCeTKH MUJIUOHU TpadycH H K'bAETO LapH
TOYTH IBJIHO Gespenue, T.e. MOYTH MaKCHMAJIHO aJIMOPHTMUYHO HHGOPMALIHOHHO CBb-
IbpiKaHue?, nopasn KoeTo HIMa MACTO 32 eheKTUBHA CJTOKHOCT UITH 32 roaMa abaGo-
YHHA W TaM He ChINECTBYBA HHUILO, KOETO Aa HalOMHS )XHBOT. Ho KHBOT HE MOXeE Ja
HMa 1 aKO OKOQJIHaTa Cpejlla € uealleH KpycTall npy a6CcosIFOTHATA TeMIIepaTypHa Hyna,
Taka 4e MoYTH HAMA aJFOPHTMHYHO MH(QOPMALMOHHO CHObPXAHWE M OTHOBO HAMA
MHOI0 MSICTO 3a e()eKTHBHA CJIOKHOCT HIIM 3a rofisMa Aba6ourHa. 3a A2 Moxe eHa.
CJIOXKHA afalTHBHA CHCTEMA A2 (PYHKIHMOHMPA, H3MCKBAHETO € YCIOBHATA Aa ca MexK-

Mexay pela W 6espeayero. : ‘
MHHH:%px:gc};Ti Ha nnall)iem"ra 3ems obesneuaBa cpefa ¢ MEXIAUHHO aJ‘ll‘OpHTM.H%H(?
HAQOPMALHOHHO ChIABPXKaHHE, KbASTO 6AHOBPEMEHHO MOTaT Aa CBILIECTBYBAT A1 Toe
UKHa ¥ e(hEKTHBHA CJIOMHOCT, U TOBA € 44CT OT [IPHUMHUTE, TIOpaJH KOHTO XHBOT
Moxal Ja eBostoupa. Pazbupa ce, oTHa4ano ca eBOJIIOMPAJIU CAMO H‘au-npnmmusm::
(hopmyt Ha XKHMBOTA, CLOTBETCTBALUM Ha NpeobiajaBallliTe NPelH HAKOIKO Munnj%llx;
TOJMHU YCIIOBHS Ha 36MATA, HO ClIell TOBA CAMHTE XHUBH CBIIECTBA €A npomemm. o
octepaTa H 0coBeHO ca YBEIHUWIW KHCIOPOAHOTO ChIbPXAHHE Ha aTMochepa t,,o_
KOETO € Cb3JaJleHa Bh3MOXHOCT Jla €BOJIIOMPAT M0-BUCLIH (bopwx H2 JKMBOTa, C I
CJIOKHA OPraHH3aLMe. Y CNIOBHATA MeXAY pesia 1 6e3peHeTo XapakTepu3HpaT HZiiﬁ:
cpelaTa, B KOSATO MOXe Ja Bb3HUKHE XHBOT, HO M CaMMsl JKMBOT C HEroBaTa r b
ed)eKTHBHA CJIOKHOCT U rojigMa NbiabounHa. :
Icuxonozun u nespobuonozus - ymsin U MO3sKsM -

CroxHuTe alanTHBHU CHCTEMH 1aBaT HAYAJIOTO HA HSAKOJIKO paBHHILA Ha Hay;ci\.'rl;qé
KOMTO ca pa3nojiokeHy “Han” GuonorusTa. E,HHOVOT’H&I/I-BZI)KHMTC e rxcnxolnorml <M 2
XUBOTHHUTE W MO-CIIELHANHO Ha KHBOTHOTO Hal-CIIOKHA TICHXONIOTHS - Iosex;}éTB :
TO3M cJiyuaif efipa M OW ce HAMEPUJ CHBPEMEHEH YUEH, KOHTO [1a BApBA, He 0131(15;3“}(31_
BAT ocobeHy “AYXOBHU CHJIU”, KOMTO Ja He ca OMOJIOTMYHH H B KpakHa cMeTKa tsue-
XUMMYHH 0 ¢BOA XapakTep. VI 0OTHOBO NPAKTHYECKH BCHUKH HME B TO3M cmnm; 1 ome
pemyxunonucti. Ho oT gpyra cTpaHa BbB BPB3Ka C TAKWBA HAyKH KaTo neuxosor :

‘ ‘ ' " " : CNO; m u
Y Anzopummunino uHGoOPMAYUOHHO CoOBPHCAHIUE (CHULO AJOPUMMIUNIA CHOMHCHOC

" AAOPUIMMUYHA CAVYAIHOCIT) - MUNUMANHAING NPO2PAMA, HEODXOOUMA 3d WBAHOMO

M : Ho da
oncanue Ha duden obeim. Tpu nosmopenun e nodpeden cucmemu AHC Moo;cg cun ‘
‘ ‘ : 7} ? IC 2 X -
CC NAMAAL (KOMIPUMUPA), d RPU CAYHARNIL CUCmeMU N0 € MAKCUMANNO (OINKBOCMO 1L
naseaiueno anzopummuuna cayuatnoem). - bea. npes.
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(a nouskora 1 GuonoruaTa) xyMata “pedyKLHOHKCT” ce HaNo3Ba KaTo obuaeH enuTer,

Raxe cpen yuenu. (Hanpumep KanndopHuitckuar TexHomornecku HHCTUTYT, KanTex,

£

KBJETO 64X npodecop noutu yeTHpHaeceT FOTUHMU, HECTO € YIIPeKBaH 32 peYKIHOHMUC-
TKHTE CH TEHIACHLIMH; (aKTHIECKH M a3 CAMUAT MOXe 12 CbM CTIOMEHABAN TO3M TEPMHUH,
KOTaTO ¢'bM H3Pa3fBail HEAOBOJICTBOTO CH OT HAKOM Hellla, KOUTO B MOUTE OYH ca He-
AOCTATBLUM HA HALLIMA MHCTHTYT.) 3airo e Taka? 3a KakBo cTaBa JyMma B gelficTBUTeIHOCT?

BrupocsT e, e vosemkata neuxonorus - Makap 6e3 ChbMHeHHE J1a & H3BOAMMA 110 TPHH-
LMI OT HeBPO(H3HONOTUSITA, eHROKPHHOJIOTHATA HA HEpPBHATa MPOBOAUMOCT M T.H., - 3ae1-
HO ¢ TOBa 3acTykasa Ja 6be H3yuaBaHa Ha CBOE COBCTBEHO paBHHIUE. MHO3MHA BApBaT
KaTo MEH, Ye KOrato GbJaT NOCTPOeHM CTHIAGHTE Mexay MCHXOIOTHITa Guonorusra,
Hail-106paTa CTpaTerua e a ce paboTH KakTo OTrope Ha l0Jy, TaKa ChLIO U OTJ0Jy Harope,
Ho uMeHHo ToBa cxBaraHe He Hamupa BceobLilo oiobpeHHe, KakTo e Harnpumep B Kanrex,
KBACTO Ce NpaBAT TBBLPAS MAJIKO U3C/EABAHMS BhPXY YOBEIIKATA MTCHXOJIOMHL.

Tam, xpaeTo ce paGoru kakro BBPXY OHOJIOTUATA U NCHXONOTHATA, Taka U BBbpPXY
TIOCTPOABAHETO Ha CTH/IGA OTKBM JIBaTa Kpasd, YAAPEHHETO B GHOTOIHYECKHS Kpaif ce
Crara BbpXy MO3bKa (2 TaKa ChLUO BbpPXY OCTAHAJATA YaCT OT HepBHAaTa CHCTeMa, Bhbp-
XY EHIOKPHHHATA CHCTEMA U T.H.), ZOKATO IPH NCHXOIOTHATA YA2PEHHUETO & BbPXY YMa,

€. EHOMEHONOTHYHNTE NPOABY Ha OHOBA, KOETO BBPIIAT MO3BKBT U CBbP3aHHUTE C
Hero opraHu. Besika TakaBa cTui6a e Bpb3ka MEXJYy MO3BKa H yMa.

B Kanrex ce usyuaba npesu BCHUKO MOIBKDLT. YMeT ce npenebpersa, a B Hakou
TPYNH JaXe caMaTa iyMa ce BhalpueMa KaTo nojo3puTenHa (e JMH MOl IPUATEN roBo-
pu 32 “aymata V). U punpekn Tosa TIpean HsKkojko roguHu B Kantex ce npabexa
MHOTO BaXHH ICHXOJIOTHYECKH U3CIeBaHNA, KATO 0COGEHO ce OTKPOABAT U3BECTHHTE
paboTH Ha neuxonora Poxxsp Criepu 1 rpynara My BBpXy KopenauuuTe MeXny JIABO-
TO H IACHOTO Mostykb160 Ha vobellikust Moswk. Te paboTexa ¢ NalMeHTH, NP KOUTO B
PE3YNITAT Ha HAKAKBB HHUMAEHT MY HA XUPYPrUYHa OnepaLys 32 eNnuJIeNcUs, CBLP3Ba-
IIHAT ABETE MOJyKbI6a corpus callosum e npepssaH. M3pecTHo e, ue pedesute cro-
cOGHOCTH ce CBBP3BAT C JABOTO TOJYKBJ160, KOETO CBIYO YNpPaBIIABA AACHATA YaCT Ha
TANOTO, AOKAaTO KOHTPON'BT Hafl JIABATA YaCT HA TANOTO OGHKHOBEHO Ce acoLHHpa ¢
AACHOTO noJykbsiGo. I'pynaTta ycraHoBu HarnpHMep, 4e MALUEHTH C Npeps3aH corpus
callosum ry6saT cnocobuocTTa 3a Bepbanen H3pas Ha uHdOpMaLms, Makap KocBeHo ja
AaBaT fa ce paabepe, ue NpHTexapaT Tasu HHbopMauus.

Cnen xato CrepH NOHHXHM aKTHBHOCTTA CH B PE3YITaT HAa HanpejHajla Bb3pacT,
3aMOYHATHTE OT HEro H3c/eABaHNA GAXa NPOAbIKEHH B APYTH HHCTHUTYTH OT GUBLUMTE
MY YUCHHLH 1 CHTPYAHHIM H OT MHOTO HOBH EHTYCHACTH B Tasu obnacr. Bewe otkputo
OlLLe, He JIABOTO HOJIyKBJ160 npeobiafasa He caMo BB BepbasIHUA e3HK, HO H B JIOTHKa-
Ta M aHaJn3a, A0KATO ASCHOTO Hrpae posis B HeBepGanHaTa KOMYHMKalHs, B adeKTUB-
HHUTE aCICKTH Ha €3MKa M B TAKMBA HHTErPaTHBHU 33J1a4H, KaKBOTO € pasNo3HaBaHeTO
Ha o6pasu. Haxou uscienopartenn CBBP3BAT AACHOTO MOMYKBNOO C MHTYHLIMATA H CbC
CMocoGHOCTTA fa ce BUKAA LSIOCTHATA KapTHHa. 3a chbkajleHHe NOMyIAPH3ALHATA

TIPSYBEMMU U M30MAYM MHOTO OT Te3M pesy/TaTH, a MOC/EABAINTE AUCKYCHH 3arJTy-
IlMxa Npeaynpexennero va Criepy, e “B HOpMaJIHHs HENoBpeleH MO3bK ABETE Mo~

{
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nykba6a KaTo MpaBuyio GyHKUMOHHUPAT B TACHA BPB3Ka KAaTO €AHO uﬂng e E::p:mf
TOBA OTKPHTHTE Hellla Ca TBbpJe 3a6e1exKHTeITHH. Ha MeH MU 3By4YH 0CO eHc:c aMI;T:Z-
BALIIO JOKOJIKO & BAPHO TBEPAEHHETO, MOLJIaraHo Ha HENPEeCTAHHH gponepxi,o S
pHTE KaTo MPABUJIO CJIYLIAT My3HKa IJIaBHO ¢ ASCHOTO MONyKbibo, noxaG p
OHAJTHUTE MY3MKAHTH OOHKHOBEHO CJIYIIAT MPEeJHMHO C JISBOTO gon();mn 0,;,,,,35M"
Konyenmpayusa 6spxy mexanusma uau obacnenuemo - “pe ‘ yKyU s
3amo B KanTex QHec ce MPABAT TOJKOBA MAJIKO H3CJICABAHUA 1O ncnxono; " Tjonx;()) o
¢, 4e MHCTUTYTBT He & TOJISIM 1 He MOJe Ja Mpasu Beuuko. Ho 34110 ce n'I:al{Bc [ Tonosa
MaJiko paboTH Mo eBOJIIOUMOHHA BHosIorHs ? (Moxskora KazBaM Ha mcna ’6 te efioa 1u
eIHH KPEealMOHUCTKY MHCTHTYT 6H npaBui no-MaJjiko.) 3allo € Taka ¢JI o3ﬁ ronet ,
eKOJIOIMATA, JIMHIBUCTHKATA HIIH apxeonoruma? Yosek aianqua. aa rIo;1eTa pa,
Te3u AMCLMIUIMHY MMa HeILO, KOETO OTOIbCKBA Ir{lo?]?;'rc; x:f;;:{'rﬂg)agn; am;pm“pa
HayuHouscienopaTenckata nporpama B Ka, : . asopuaHpa
HeTO, U3yuaBAHETO Ha MeXaHU3MUTE, Ha 6a393u1je npoLecH. STBE
ggiﬁa?rl;supa,m H{\ TO3W TIOJXOJ, BAIOTO HMEHHO TOH e xaﬁmmep:: ;:xg::::;:?;i
e evamatiut yonount » nafl-pranitaist o6z, Tpea 1920-Te romon
BeJ1 10 TBbP/E BEUaTIISBALLM YCTIEXH B Hak- . ca 1920-Te ron
X, an’ e nokaneH B KanTtex, 3a 1a opraHMsipa cekropa I1o 3
;fpzl(wngkapmpa TeHHTe Ha BUHEHATa MyILML 1 1O TO3H Ha‘;\?:x?gii?; }c;c:zr;g;
HA ChBpeMeHHATa reHeTHka. Jomiuar npes 1940-Te roauHH
o TR & 13 Monc?;:;}g];GHH(;Z:?;i;Honoqua, aKo OIle He &
Axo JaleHa IMCLMILUTMHA € TBhpAe O a e
olfTo MOraT Jia Ce M3y4aBaT MeXaHU3MHTE, HALLMAT y.
iiﬁ:ﬁ 222:;2?::%:2::“}1ayqﬂa”. Axo KanTex chiliecTByBallle CbC ChIUXTE pa3bupa-

' ‘ B xpasana
" HUA 110 BpemeTo Ha JIapBHH, (llelle JIH 112 FO OKAaHH 32 pa6ota BoB Qakynteta? Bxp

xpaumata JapsuH ¢opMynnpa cBOSTA TEOPHS HA EBONIOLIHUATA, 6eg faar;:eczznzxzczgzix
MHOTO KJlouoBe KbM GazosuTe npouec. OT c'qu-ienua’ra My pé\: cepnoa(,)Baﬂ Ko ce e
kapa Aa ob6sCHM MeXaHM3Ma Ha W3MEHEHHeTO, TOH }3epom"m:3 oA iintvions
6aM3KO KO HepApHaTa Hies Ha Jlamapk (TaMapKMaHLWTE ca ‘prﬁeg,’onamam ¢ pear
OMALLIKMTE HAa HAKOJIKO IOKOJIeHUS MUILIKH, 111¢ Bb3HHKHE TOpoJa o ma Hpo,mmﬂn
WIH ve mnrm ws Ha xKupada ce o6sacHaBA ¢ TOBA, Y€ noxoneum; H:lf)aum e
T/IABMTE CH Harope, 3a la CTUIHAT. UBETOBETE Ha GomyIMBHTE xc’l:gomm Te(;pm hoe nax
HEroBHTE NPUHOCH B GHOJIOTHATA Ca eTTOXaJIHH. Tlo-crielMasiHO e onason
JIOLMSTA T10JIara OCHOBUTE Ha MPOCTHs 0OeAMHHUTE IEH npnﬂuﬁgxié AR
BCHYKH )XHBH OPraHU3MHU OT EXHH-¢ANHCTBEH NPEALIECTBEHHK.

KQUTO € crelMaiHO Ch34adcH MO CBp’bXCQTGCTBCH HaYHH. U —
,Z['\)KC ako nprueMam, ue AHCUHIINIMHA KATO MCUXOJIOTHAT
(3% (e X

57 ‘ . ’
omMuac X’)””l MO]J&UN - (IMEIJ‘MKHHCKH l]'leOJlOé, Hocumen Ha obenosama Haéptl a 3d
ﬁ(tlﬁlll)/l()?ll!l u .Mealluullll (1933 E-) 3d CbSalJ()EIldmd om Heeo .xpOMO-?O./MHu ’"eo_p“ﬂ Ha

nacaedcmeaedocmma. - bea. npes.
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HO Hay4HH, BhOpekH ToBa GUX Npesoue aa Yy4acTBaM B YCHJIMETO Te Aa GbAaT Hanpa-

BEHU 0-Hay4yHH. Makap kaTo npaBusio ga CHMMATH3UPAM Ha MOCTPOSBAHETO HA CThJ-
61 oTHOMTY Harope Mexuy JUCLIMIIMHUTE, T.€. OT no-thyHaaMeHTaNHaTa M o6sacHUTe -
| HATA K'BM [10-MaJIKo (yHzaMeHTanHaTa, B MHOTO cllyqan (He caMo IICHXONOrusATa) Hux

CBUIO MOAKPEIAN H NOAX0AA OTrOpe Hagosty. [Togo6eH Moaxo 3a1104Ba, ¢ pazkpuBane-

TO Ha BKHH 3aKOHOMEPHOCTH Ha 10-MaJiko (yHAaMeHTaTHOTO PaBHHILUE U NOCTaRg

KarTo cnejpailia 3ajaya BHUKBAHETO B Mo-(yHIAMEHTATHHTE Mexanusmu. Ho atmoc-

thepaTa B cpeaure Ha Kantex e nacurena o NOA"EepPTAHO NPEeANOYUTAHHE K'bM [IOAX01a

OTAOJTY Harope, KOHTO & IOBEJT 10 NIOBEYETO OT BENTUKOJISMHITE HOCTHXEHHS, Ha KOUTO

MHCTHTYTBT NBJIKH peMyTauusiTa ci. UMeHHO ToBa NpeAnoYuTaHNE NpeU3BHKBA YII-

PeKa 32 peAYKUHOHU3BM B HErOBUS HErATUBEH CMUCHL.

Hucuurnunamre kato TICHXOJIONHsl, €BONIOUMOHHA GHOJTOTHS, EKOJIOrHS, JIUHIBUCTHKA

1 apXE0JIOTHS UMAT HEMOCPENICTBEHO OTHOLIEHHE KbM CJIOMKHITE AJANTHBHYU CHCTEMH.

Bewuku Te ca B uacnenorarenckara nporpama Ha WHctutyTa Canta ®e, kbaeTo clielmu-

IHO ce 00pbIA BHUMAHUE HA CXOLCTBATA MEXIY T3l CHCTEMH U Ha HeoBX0AMMOCTTA

cBOHCTBATA MM 12 GbaaT H3yHdaBaHH Ha TEXHHTe COGCTBEHH paBHUIA, a He [IPOCTO Kato

CJIeRCTBUA OT NO-(GyHAAMEHTAJIHY HAYYHH AMCLHIUTMHAL. B TO3M CMUCHJT CB3JABAHETO Ha

Wnetutyra Canta de e 1IposBa Ha ByHTa cpeiLy npekasieHus PENYKUMOHHIBM.

Hpocmoma u caoxcnoem om Keapka do azyapa

HokaTto ot enHa CTpaHa ¢bM y6eseH, ye Kanrex NpaBH CEpHO3Ha rperka ¢ npeHe6-

PersaHeTo Ha “HaykuTe 3a CJIOKHOCTTA”, OT Apyra cTpaHa cbM AOBOMNEH 3apalu

TIOZKpemnaTa, KOATO TaM Ce OKa3Ba Ha (U3MKATA Ha CIEMEHTAPHUTE YACTHLIH U HA KOG~ -

MoJIoruaTa - Hai-QyHaaMeHTaIHUTe H3MEXAY BCHYKY HayKH, H3ydaBaiu OCHOBHHTE
3aKOHH Ha BceejieHaTa. : ‘ : ' ‘
EnHo ot Hait-rojiemute peNU3BUKATENCTBA IPe ] ChBPeMEHHATA Hayka e Ja npocie-
A CMECBAHETO HAa NPOCTOTA M CJIOHOCT, Ha HeOBXOAUMOCT | CITy4afiHOCT, Ha pex u
Geapenue Harope 1o creji6ata oT GisukaTa Ha €JIEMEHTAPHHTE YaCTHLIM U KOCMOJIOI M-~
Ara 1o cdepara Ha CIIOKHHTE alalTHBHU cucTemu. Tpabpa cblio mxa ce MascHu no
KaKkbB Ha4UH MpocToTaTa, 3aKOHOMEDHOCTTA M MOJAPENSHOCTTA Ha paHHaTa Boenena
Ca OBEJIH C TeYEHHe Ha BPEMETO [0 MEXKIUHHUTE YCIIOBUA MeXIy pen u 6e3peniie,
KOMTO B O-KbCHUTE eMOXH NpeobnanaBaT Ha MHOIO MECTa U 32eAHO € BCHYKO Apyro ca
HanpaBHJIM Bh3MOXKHO CHIICCTBYBAHETO HA TAKHBA CJIOMHH aAANITUBHH CHCTEMM, Kak-
BUTO Ca XXKHBUTE OpraHUIMU, ' .
3a na nocTUrHem TOBa, TpsAOBa qa M3cneaBaMe byHnamMeHnTanHaTA ¢usuxa ot rnep-
HA TOYKA HA NPOCTOTATA U CAOKHOCTTA H nla ce onuTaMe na usacHuM KaKkBa e pojsTa
Ha oBeMHeHaTa TCOPHA Ha e/IEMEHTAPHUTE YACTHLM, HATAJTHOTO ycyioBue Ha Beenenara,
- HCONIPEAEJIEHOCTHTE Ha KBAHTOBATA MEXAHMKA W KalIpM3UTe Ha KJIaCHYEecKMS Xaoc B
CB3NIABAHETO Ha OH3H GalaHe Ha pex Gespenue pLB Bcenenara, B yenosusTa Ha KOMHTO
Ca MOIJIH Jla eBOJIFOHPAT CJIONHHUTE a JarTHBHU CHCTEMU.

: | Berenurentu 6enexki u npeson; Muxawmn bywes
Murray Gell-Mann, ,The Quark and the Jaguar*, Little Brown & Co, London, 1994 =
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Mporpama Ha European Research
Conferences (EURESCO) 3a 1998 .

OcbLLECTBSABA Ce ChBMECTHO OT European Science Foundation
HSIKOAKO HayuHW opraHusaLmu. .
Bcsika KOHpepeHLIMsi e CbCTOU OT NOCAeJ0BaTEeAHOCT OT EﬁimHé
cTadanumTe rog .
OBEXXOAT Npe3 BCAKAa OT 0
TO NO NPaBUAO cernp e
KsnsnaBaT nUCMeHY maTepunaal. MogKpenaT ce HeKOHBEHUMaAHM 1l
° HOBW BCE OLLIE HE HAaMbAHO U3CAEBaHN NOLXOAN.

PH3UKA ' »
* Computational Physics for Nanotechnology: Atomic and Electronic

Dynamics in Nanostructures, A. Fisher (Londc;n) - Pltﬂce a;doii';i soflfns;urf'lce
- Science: Elementary Pr ¢
* Fundamental Aspects of Surface \ Ttaly. 20 - 25 June:
. , ) . - Acquafredda di Maratea, Italy,
actions, M. Persson (Goteborg) - . . and
i{e(glcmntum Optucs: Atom Cooling and Guiding, Lflsel Spe?tl Iot:OPZ}’g Septem-
Squeezing, M. A. Duclor (Villetaneuse) - Castelvecchio, Pascoll, 1aly,

ber - 4 October.

MATEPUAJIN - Surface State of
* Surface Engineering for Protection of Metals and Alloys: Surface

i i * Pr i . J. Grabke
Metals and Alloys and its Modification for Protection, H
| 24 |
(Diisseldort) - Granada, Spain, 21-26 A;usg::.m oxaoRaTe, KAKTO OT
NHU 3
KoHdeperummTe ca OocThb T e e
npommm?e:omra TaKa Vi OT HAYUHMTe UHCTUTYTY. BpoAT Ha Y
’ 0.
orpaHuuen 1o 10
aboTKW.
YpnapeHueTo ce caara BbpXy oBechxaaHe Ha Jo;aoquzaEBpona.
Moemar ce pasxoaunre Ha Maaan y4ern OKTM 3:; el
aHe Ha 3aaB
KpaeH cpokK 3a usnpaty
p 3-4 Meceua npeam KOHC])epEI%LMﬂTVi;q)OpMauMg:
3a nonpo6HOCTH, MPUACIKHN hopmy 1 0 mi
http:/ /www.esf.org/euresc
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Wsganne na Cbrosa Ha yUEHUTE B Bobarapus

AB6oHameHT 3a 1 roau Ll;;l?ur;? 5’305?,/(\)3 ar; ; .(cyg)-
6oxupame B Cbio3a Ha Y
MOZ(OB nLilg)a/Aczgopuje 35, u B kroHoBeme Ha CY6 8 cgnpaHama.
e unpopmauus: B (02)44 52 61, 44 19 8
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