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:  Cnucanue "Chemsm na dusukama" ce cnoncopupa om : PYEPUKATA CE OCBIIECTBABA C TIOMOIITA HA
: ,BYAQUBNEA*EOOX npu E ooHpAmNA ,EBPUKA®

Criosa Ha gusuyume 8 Brazapus |

: u om gogaijus ,EBPUKA" E 112-UAT EJEMEHT

AHNEERANESNENENDREEDAREN EEEREENE AN RN AR DN ) .
Ha 9-tu despyapu 1996 r. B mabopaTopusiTa 32 TEXKH HOHH GSI (Geselischaft

fiir Schwerionenforschung) s JapmianT (TepManus), PHKOBOACHHUAT NOBEHE OT 20

| ronumy ot Tlerep ApMBpycTep KONEKTHB HEOTHABHa OTKDY IIECTHS CH €JEMEHT

CBET%TIIA ¢M3MK4TA ¢ aToMmeH Homep 112, 3acera ToBa & Hal-TEXKHAT €IEMEHT M CB3JABAHETO My

-ToM XIX, ku. 4, 1996 r. Gewle OYAKBAHO ¢ HEeThPIEHHE, Thit KATO UPE3 HETO Ce NOTBBPKAABAT HACH, KOUTO
ca CBBLpP3aHM ChC CTAOMJIHOCTTa Ha SAPOTO.

MexayHapogHaTa Irpyna U3CIef0BaTeIH, B KOSTO y4acTBaT Burypa XopmaH u

PEOAKLINOHHA KOJErUA EDITORIAL STAFF npyru yuern oT GSI, oT OBeIMHCHIAT MHCTATYT 32 S(PEHH H3CIICABAHHA (ousin),
[MABEH PELOAKTOP: EDITOR-IN-GHIEF: , Jly6ua (PycHs) M OT YHHBEPCHTETHTE HA Bparucnasa (Cnopakusi) ¥ Miseckuna
Hbuuan Axa6absH, npog. g.q.H. N. Ahababjan ‘ (Ouranzus), yors y6eAuTeNTHO Ja WACHTAGUIMPA HOBUA SIEMEHT B HPONBILIIT
UNEHOBE: MEMBERS:
Admonus lleeBa, goy. Ant. Pegva
Tliogmun BaukuyeB, gou. K.¢.H. L. Vatzkitchev
Mapusi BeaeBa, cm.H.c. K.n.H. M. Veleva |
Muxauna byweB, cm.H.c. K.¢.H. M. Bushev
Hukona bana6aroB, npog. g.¢.H. N. Balabanov
Po6epm [lonuy, 2a. ac. R. Poppitz
OTTOBOPEH CEKPETAP: MANAGING SECRETARY:
Wnus PyceB, H.c. K.m.H. 1. Roussev
ALIPEC HA PEAKUMATA: EDITORIAL OFFICE ADDRESS: Bukmop HUHOB,
1126 Codms, 5, James Bourchier Bivd, ugypg ng’MaH u
6yn. [bxeiinc Gaydep Ne 5 1126 Sofia lemep ApuGpycrmep
Ten. 62 76 60 tel. 62 76 60 {omasBo HagscHo)
20pgo
gemMoHcmpupam
MPEANEYATHA NIOATOTOBKA: C8. [umod cxeua Ha Bepuzama
[apena 3a neyar Ha 15.11.1996 . Ha pasnagane Ha

MEYATHULIA HA CbIO3A HA YYEHUTE B BbITAPUS HOBUS eAEMEH

. COOUA - 1996
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pusuka na nobomo Bpeme

TPH CEAMMUM EKCIIEPUMEHT.

Wzonupanusar usoron nuec e mal-TexxusT Ch3JJaBaH HAKOra H3KYCTBEHO ATOM
¥ IMa aToMHa Maca 277. OT XuMHYecKa IvTeiHa TOUKA eleMeHTHT 112 61 Tpabeajo
Aa € NO-TeXKUAT cBOPaT Ha LMHKA, KaAMMH ¥ XKHBaKa. 3a PAa3nnKa OT IO-JEKUTE
eleMeRTH obade, To# ce pasmaja ciien Mo-MaJiKko oT €Ha XWJIAIHA OT CEeKyHIaTa,
KaTo H3ab4YBa aNiha-vacTUUH (XeNHeBH A1pa), I IbPBOHAYAIIHO C& NPEBPBHINA B
HOB M30TON Ha eneMeHT 110 ¢ aToMHa Maca 273, a cJiel] TOBa - B HOB M30TOI Ha
Xacus (emeMeHT 108) ¢ aTomHa Maca 269. Cnen ome Tpu anda-pasnanaaus B
HM3BECTHH H3OTOMM BEPUraTa Ha PasNafaHHsaTa ce IpeKbeBa npu GepMud ¢ aToMeH
HoMep 100 H aToMHa Maca 253.

Eneprunte Ha anda-wacTHuuTe MO3BONABAT J2 6bIe MOTBBLPAEHO €IHO MHOTO
BaXHO TeOpeTHYHO npeiBuwxaane. [Topanu BETpemnaTa cu CTPYKTYpa aTOMHHTE
anpa ¢ 162 HeyTpoHa 6u Tps6Bajno ma ca TI0-3[paBO CBBP3aHU OT C'LCEOUTE CH.
Owe npenn 30 roamsM mopoGHM CTPYKTYDHH SABJIEHHS NOBEJOXa OO IPENIoJo-
KCHHETO, 9€ MOTaT Jia CHIUECTBYBAT CBPBHXTEXKH spa C 6poit Ha HeyTpoHuTe
6musbk 10 184 u we Tasm CTPYKTYpa O0ACHABA CHILECTBYBAHETO Ha IIECTTE Haif-
TEXKKH ejleMeHTa. Bonuku te 6axa orkputy B GSI. Bepurata Ha pasnanane, xosto
Toka3pa cTabunHocT npH 162 HeyTpoHa, TIOTBBPXK/AaBa TasH NpeACTaBa 32 supeHaTa
CTPYKTypa.

Hosusr enemenrt 6eme chaganen 4pe3 C/IUBaHe HA HUHKOBH M OJIOBHH aTOMH.
3a Tasu uein aTOMBT Ha LUHKA B¢ yCKODABAH [0 BHCOKM €HEpruy B YCKOpHTEN
Ha Texku HoHu UNILAC Ha GSI ¥ HacouBaH xbM OJIOBHa MHIIeHa. Ta3u psaka
DEAKIUA ce IOJyqaBa CaMO aKO LMHKOBHAT KYPLIYM MMa TOUHO onpeneneHa
CKOPOCT. B TeyeHue Ha HAKOJNKO CeAMMLM KbM OJIOBHATA MHIIeHa TpabBalie na
OBIAT H3CTPENISTHE MHOTO MHUTHAapAa MUIHAPAH IHHKOBH aTOMH, 3a A C€ TOJIY4H
M yCTaHOBH €IMH-IMHCTBEH aTOM Ha enemeHTa 112. Tosw atom 6Ge u3bpan upes
bunTBEp Ha ckopocTH M [IPHET OT AETEKTOpDHATa CHCTEMA, KBAETO 6o
HICHTAGHUHMpPAH 110 XapaKTepHaTa My BepHIa Ha pasmajaHe,

Ce3nasaHeTo Ha ejleMeHTa 112, pouwo cien Topa Ha eneMesTure 110 u 111

npes 1994 r., yaBexnpa ua MHCBITa, 9€ MOraT la 6BJaT HONMYYEHH H IO-TEXKH
atomu. B

Mpeson ot anrnuiicku: Unus Pyces
CERN Courier, April/May 1996
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HOBEJOBUTE HAI'PA/IA 3A 1996 I.

aKTo cTaBa Beye GJIM30 eJHH Bek, BCIKA IOAMHA B HA9aJIOTO Ha OKTOMBDH
Hob6enosuar xomuteT kbM KpaJickaTa IiBeJicka akaieMus 00SBIBa HOBHTE
naypeatd Ha HobGenoBata Harpama. 3a 1996 r. Te ca:

- 3a ¢uszuxa: amepuxaunure JMeitsug Jluii, dsraac Ourspod u PoGspr
PyuapichH 30 omKpusaremo Ha cepoX@ayudnocmma Ha Xeauti-3 npu c8pvXHUCKU
memnepamypu. (Ilo-nodpobro 3a max - 6 caedsawume Krnuxcku na “Ceemsm
ra Pusukama”);

- 3a xumus: Poonpr Knpn Hxynwanp u Puuapn Cmonu ot CAIll u cbp
Xapoan Kporo ot Benukobpurtanua 3a omxpusarnemo npes 19852, na @iynepenume
- HO8U (fopmu Ha eaemenma 8s24epo0; :

- 3a meduyuna u pusnosozus: Iurep Hoxupra (Asctpanus) H Poud
Hunxepnaren (IIBeitapus) 3a obocHosasane Ha Hauuwa, no KOUMO uMyHHama
cucmema Ha Op2anusma udeHmufuyupa amaxysawume 20 8UpPyCu;

- 3a aumepamypa: TonckaTa noereca Buciasa [Iumbopcka;

— 3a uxonomuka: Yitnsm Durpu (Kanaga) n Jxeiimc Mupau (Benukobpu-
TaHUsA) 3a paspabomeare HaA MemoOu 3a 63eMaHe HQ UKOHOMUYECKU DeuieHus
npu acumemputina (HensaHa) ungopmayus;

- 3a mup: Katompueckuar emuckon Kapiaym Beny ¥ npaBo3alilHTHHKDBT
Koze Pamymwr-Xopra ot Matouer TuMop 3a ycuauama um 8 mspcene HQ MUDHO
peulerue Ha KOHaukma 6 buswiama nopmyzancka KOAOHUA.

H.A.

f Enrospemento ¢ HoGenosus komurer B CTOKXONM, B Xapsapackus yausepcutet B CALL| sacenasam\
KomuteteT no Bpbusane a Awmu-HobesoBume Hazpagu no ChLinTe AMCUMANMHK, (B TO3M KOMUTET yuacTeat
u3BecTHW Beye HoBenoswu naypeatu). 3a Tasu roguHa naypeam ca:

— 3a guzuxa: Pob6bpt Mamioc o7 yHusepcuteta ACTeH (Anrnus) 3a nyBnukauusta ,/lagawama @uaus,
3akoHbm Ha Mppdu u ocHoBHume Koncmanmu®, gokasBaw 3awjo guauama naga Bunazy omxem
HamazaHama cmpawa,

— 3a xusmusi: Avnipeac beprxaiim u l0xone Canpeuk ot yausepcuteta B beprew (Hopserus), 3a uacaegBanus
Kak 6upama, YeChHbM U KUCEAOIIO MASKO BAUSIAM BbpXy anemuma Ha NUSHULLITIE,

~ 33 MeguyuRa u Quauoaozus; Ened Knadct v Xapong Moit (Hopeerus) 3a DTKPUTUETO UM, Ye mpunepbm
MOXe ga ce npegalia u ypes 3apas3eHu HagyBaemu KyKaU,

— 32 Aumepamypa: pefiakTopure Ha cn. , Coywbn TexcT" 3a ece, vuiimo aBmop goxasBa, ve gedcmBumen-
HOCMMa He couiecmByba; .

— 3a UKoHOMLEAA: 0-P P. Tenxo oT yHusepcutera B Bbdano, CALY (He e Gbnrapud 1), 3a omkpumusmo, 4e
uHancoBume ozpanuveHus Bogam go napogoHmosa (Prananenue wa Benyums);

~ 32 mup: Xak Winpax, npeaunent Ha Qpanuus, 3a Opu2LHAAHUA HAYUH, N0 KoUmo noveme 50-2oguu-
\\HUHama om amomHama 6om6apgupoBxa Hag Xupowuma, a UMEHHD ¢ AgpexHume onumu 8 Tuxus oxeaH.J
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KAJINBPOBBYHATA TEOPUY -
MWHAJIO, HACTOSIIE W Bb/IENIE

Deisug Mpoc*

1. BBBEIEHUE

3a MeH e 4eCT U IPUBHJIETHs JA FOBOPA IO CITy4aii 4ecTBaHeTo Ha 70-Ta FOTHIIHAHA
#a 4. H. SIar, 9uuto Tpynose u 9METO AyX Oka3axa TakoBa IBIGOKO BL3meficTEie
BBDXY Pa3BHTHETO HA (U3MKATA Npe3 BTOPATa nojiosuna Ha XX Bek. CMaTam, e &
TOAXOAAIIO O TO3M Ciryyall jia ce O6CHLIAT HALINTE CXBAIAHHUA 33 KaTHOPOBbYHATA
cumerpus (KC). Ille npunomus xak ToBa noHsTHE eBosoupa oT Makcyen 1o SIar u o
TPUIATaHeTO Ha TeOpHATa HA SHr - MHUJIC B HOCTPOSBAHETO HA CTAHZAPTHHS MOJEN
BEB Qu3nkata na eneMentapuure vactuuy (OEY). CranzaprrusT mozen 368 OEY e
G(HO OT Haji-TONEMHUTe UHTEJIEKTYANHY IIOCTIDKEHHS HA ABajeceTus Bek. B kpas Ha
1960-Te n HauanoTo Ha 1970-Te rONMHH JECETKH HOBATOPCKH EKCIIEPHMEHTH J0BEIO0-
X2 IO MOABATA Ha UANOCTHA Teopud Ha DEY. Tazu TeopHs NOCOURA OCHOBHNTE CLCTABHM
CIEMEHTH HA MATEPHATA H ONIMCBA BCHYKH NPHPONHHA CHIIH, IPOSBABAILH C€ IPH JOC-
THIHHTE HH €HEPIHA - CHJIHOTO, EJIEKTPOMArHHTHOTO H ¢iaboTo B3anMOmeHCTBHU.
Kakro Tunr nocoun va To3u Gopym, Teopusra Gemie MEOTOCTPaHHO IOTEBPAESHE npes
TIOCTIENHUTE METHANECET FOAMHHY. TH AaBa MBIIHO ONMHCAHKE HA €JIEKTPOMATHHTHHTE,
cabuTe ¥ CHIHATE B3AHMOIEHCTBHA 0 MAJIKH PA3CTOSHMA OT MOPAAbKa Ha 10" cm
H [IOpH o1e no-MankH. Hakpas me ce cnpa BbpXy HOCNEXHHTE OIHUTH [ CE H3JIE3e OT

CTaHRAPTHHUA MOJEN, 1A ¢ OGeNMHAT OTHENHUTE IPHPOLHY CHIM U 10 TAKHB HATHH
na ce o6scuu npousxonsT Ha KC,

2. PABBUTHE HA KAJIMEPOBBUHATA TEOPUS
2.1. PanHa mcTopus

KanubpopsyHaTa TEOpHA HA HONETO CE NOABIBA Hal-Hanpen BLB HOPMyTHpOBKa-
T4 HA eJeKTPOAHHAMHKATA, NaJeHa OT Makoyen npes 1864 r. Teopusita na Makcyen e
I'bPBATA NOJIEBA TEOPHA BBB (PH3NKATA, HO 33€XHO C TOBA € U TBPBATA KATHGPOBBYHA
Teopus. OGaue CUMETPHATE HA Ta3M TEOPHS OCTABAT HEOLEHEHH B NPOIBIDKEHHE HA
MHOTO JEeCeTHNETHA. ENeXxTpoMarHeTH3MbT ChabpXKA [BE CHIIECTBEHH CHMETPHH -
Jlopennosara unsapuantHoct u KC. Y msete ocrasar HEPA3O3HATH. 33 IBJIHOTO
pa3bupane Ha Jlopennorarta HHBADHAHTHOCT € He0OXOZUMA TEOPHATA HA OTHOCHTE-
HOCTTA, & TOBA € KOHNEeNTyaHa pesomonud. HeobxomuMo e na ce ocL3Hae KakTo de B

* Hefisan T'poc pafote s JlaGoparopmira “Mxoysed Xempu“ ma TIpHRCTBHCKHS yHHDEpCHTET.
Tasu nexnma e maHeceHa OT aBTopa Ha MexnyrapogHua CEMUO3EYM B 4ecT HA 70-Ta TOMEOIREHA
#a Y. H. far or HangoRanuas ymmsepcrrer “[amr Xya”, Takipan, rong 1992 r.
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ypdBHEHHATa HMA CHMETDHA, Taka H 9e TOBA & CHMETPHA Ha NPUpOZATA. ITwnrOTO
BHHKBAHE B KAMHOPOBLYHATA HHBADHAHTHOCT M3MCKBA OINE CXBAUIAHUATA KAKTO HA
KBAHTOBATA MEXAHHKA, TAKA M Ha o6mara Teopus Ha oTHocurenHocrra. Ho camara
CHMETpHS He € pasno3nara no camud kpaii Ha XIX s. Kimogosara pojid, KOATO B AHEIIHO
BpeMe urpae CUMETPHATA, € YCTAHOBEHA eiBa e/ 3PANOTO PA3BUTHE HA KBAHTOBATA
MexaHuKa - KbM cpenata Ha XX B. o
Cnex xato Ajtnmaiia passusa cBosrta ofma Teopus Ha OTHOCHTEJTHOCTT2, B KOATO
HA reOMeTPHUATA € JaJieHa AuHaMu4Ha pons, XepMmaH Baiin npeanonara, 9e Bepoxgno
7 MamaGBT 33 IHDKAHA CHIIO € fuHaMuves. TOR MUCIH 33 TEOPHA, B KOATO MAlIA0BT
Ha IB/DKAHATA, 4 hakTHIeckH i MamabuTe Ha BCHIKH Pa3SMEPHH BEJTHIHHH 6uxa ce u3-
MEHLIE OT TOUKA B TOYKA Ha IPOCTPAHCTBOTO H BpeMeTO. MOTHBBT My € 112 obenuHH
rPABUTAMATA H EEKTPOMArHETHIMA, 1a HAMePH reOMeTPHTHO HAvaNI0 HA ETIeKTPONH
gamukara. Toit Komycka, 9e HPeHoCHT dx¥ B IPOCTPAHCTBO-BPEMETO C& CHIPOBOXIA
oT npomsna B Mamaba wi kanmubposkara*: 1 — 1 + Sy (x)dxt. Ka:m6pouqnar2
dynxuns S, (x) onpenens OTHOCHTCIHAA mamab Ha m,.rmcnnme,. Taxa ue cbyr:r_cugx+
pasMepHOCT 0%.40/CUHA e C& TPaHCHOPMHPA IO CIIeAHUA HATHH: Jix) > fix) + [ ;m
S, (x))f(x)dx+. Hanexnata e Oua CpLP3aHOCTTA S, Ia ce OTHXKIECTBH © B%mop :
OTEHIHAN HA eNeKTPOJMHAMUKATA H IO TO3M HAYHH IOC/IEAHATA /@ C& OOCIMHK
ua rpasuTanusata. Ho Topa He cTasa.
Tecl)';l_);l:: E11927 rl.), cien ];I(aTO KBAHTOBATA MEXaHHKa Bede e cr3nanena, Bn. Qox u (:pzu
Jlonpou oT6ena3par, ye u3pasbT p - €4, crnejl 3aMAHATa Ha p, © Gy cranit F,—(Ie/hc)A,
M TO3H M3Da3 NPHIKNYA TBHPJE MHOTO HA IPOMSHATA Ha Maiaba no BaH{I, HO cBBp3a-
HOCTTA CHIBPXA KOMIUTEKCEH koedumuent. [lse TOXMHHA NO-KBCHO Baiin 3apppluBa
IHCKYCHATA, KATO NIOKA3Ba IO KAKLB HAYHH eJIeKTPOJHHAMUKATA 0CTaBa mmapnann:z
crpsAMO KauGposEYHaTa TpanchopManys Ha kauGpOBBYHOTO NONIE M HA BHIHORA
¢ynxuus ¥ Ha JaneHa 3apejieHa JacTHIA: . ,
A, —> A, + Ga; V> (exp ieafhc)F.

Ponu ce kayubpopbunaTa nasapuantHoct (KM). TpancnanuaTa Ha 3apejeHa Hac-
THIA Ce CHLIPOBOXAA OT MpoMsHa Ha dasara. }

KC ofaue ne usurpasa nouty Hukaksa pois B KEJI. Ha nes nau-gecTo ce riexa
KATO HA YCJIOXKHEHHE M TEXHHYECKa TPYIHOCT, C KOATO TpabBa BHEMATENHO fa ce GopaBu
- 0cOBEHO B CIYJa|Te, KOraTO HOBEK € HINPABeH Npes NPobIeMH Ha KBAHTYBAHETO.
ToBa OTYACTH CE NEJDKM HA pasmuumero MexAy joxamnata KC u obukHOBEHHTE

rnobanHy CHMETPMH Ha NpHpPOJaTa.
2.2. CuMETpNATa Ha KaNHOPOBbLYHATA WHBAPUAHTHOCT

Uma cpiiecTBera pasnmka Mexay KM u rnobansa CHMETpHS, KAKBATO € TpaHCIalH-
OHHATA WM POTAIHOHHATA HHBADHAHTHOCT. I I0GANHNTE CHMETPHH Ca CHMETPHY Ha

#* TaxbB € NPOH3IXOART Ha TEpMHEHA xaaubpoévyHa UHBAPUAHMHOCM, KOHTQ C€ 3anaspa Jaxe
cJiell KaTO TeOopHATa HAN'BIIHO C€ NPOMEHM.
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IpHPOAHKTE 3aKOHH. Te 03nauapar, ye ako mabmonarensr BBPTH WM TPAHCIHPA CBOS -
Ta EKCNEPUMEHTAJIHA ANaPaTypa, MOJTYYaBAHUTE PE3YIITATH IIe 0CTABAT cemure. He e
Takd obave npu kamMGPOBLUHKTE Tpanchopmanuu. Te He BOOAT NO HUKAKBH HOBH
TpanchHOpMaLKUH, KOHTO OCTABAT HeNpOMEHEHU QH3NIECKHTE M3MEPBAHMA. 3aI0 e
Taka? :

Pasnuxata Mexay kanubpossana u riuo6banua HHBapHAHTHOCT CJIEBA OT TEOpeMa-
Ta Ha HhoTep, yeranosspama spsakara MEXy CHMETPHS Ha JeHCTBHETO M 3amas3paiy
ce 3apaa. Maxap ye xanu6porrunara TEOpHA cvahpxa Oeskpaen 6poik HOBH CHMeT-
P¥H Ha Nel{CTBHETO i CefioBaTeNHo Geskpaen 6poii HOBH 3amasBamy ce 3apAOH, BCHUKH
HOBM 3apslH ¢a THXIECTBEHO HyJerH. Ilopaau ToBa HIMA HHKAKBH HOBH NPHPOIHH
CHMETDHH, CBBP3AHA C JIOKAaNHATa CHMeTpHsA. CMuchIsT Ha KC e He B TOBA, 9€¢ BOIH
AO HOBH 3apAIY, & NO-CKOPO Y€ HaJlara OrpaHAYEHHA BLPXY BHAA HA nedcreaero. Wm
no aymute Ha Sur: KC duxmyea opmama na esaumodeiicmauento.

2.3. TeopmaTa wa Axr v Munc

B mavanoro na 1950-te roguuu crana B3pHB OoT oTKpuTHA BB OEU. Ho or apyra
CTpaHa TeOprATa Gerte B anko cberosuue. [TspsaTe ONMTH 32 HOCTPOABAHE HA MOJICBH
TEOPHH Ha ANPEHATE (CHIHHTE) B3aHMOIeiCTBHS Baxa HeycnelnsH. B noctpospanero
Ha TE3M TEOPHH CHIIECTBYBAIIE HEHMOBEPEH NPOH3BOJL. B TO3H MOMeHT ce mogBmExa
cratuute Ha Sur u Musre (1954 r.), B XOHTO ce BBBEXIAT He-AGenern KamuGpoBraHy
TeOpHH. JIBe MoTHBAIHM ca (OpMYNHpPaHK B Te3u HeTOpHYecku ctatuu. [Tnpno, Sur
C¢ CTPEMH N2 HAMEDH 7puKyun, KOHTO 6H MO3BONHKN Aa ce u3bepe TEODHS U 12 Ce OII-
penenar p3auMoneicTeiaTa. TOBA € NIPHHIMILT HA JIOKAHATA cumerpus. Enaa noxan-
Ha CHMETpHA € MHOT0 Mo-8ym3ka 10 CHLIMAHATA HA TOJEBATA TEOPHA H TEOPHATA Ha
OTHOCHTEJTHOCTTA, OTKOJKOTO € IOCTYJTMPAaHATA IT100a/Ha CHMETpHS, Hocema Genesn
OT HIeATa 33 NeHCTBHE HA pascTOsHKe. BropaTa MoTHBAIHS e npocro aa ce o6obmu
nokanHata KW Ha enexkTpoansaMukaTta go He-AGenepaTa CAMETDHA HA W3OTONHYIHHI
crHH. MSoTONMMYHKAT CruH e mepBaTa CHMETpH, KOATO 6He Ha OuK IIDH CHJIHUTE B3aH-
MozAeHcTBHA. BreesenuarT ot XaitsenGepr u Burnep usocmnux e exna nobpa rioBanua
CHMETPHA HA CHITHUTE B3aUMOEHCTRHS - TOIHA IPH TPEINONIOXKEHHE, Y€ eJIEKTpoMar-
HHTHHTE B3aHMOAeHCTBHA MOTAT 11a ce npenebpernat. SIar u Mujic ce sanuTeaT aany
€ BEIMOXHO /12 Ce IOCTPOM TEOPHA Ha KaNMUOGPOBBIHO HOJTe, CBBP3aHO C TOKA Ha H30-
crnuHa.

“3anaseanemo na usomonuunua cnun e muocdecmaeno na USUCKBAHEMO 3a UHEApU-
AHMHOCM HA 6CUNKY 63aUMO0ETICIEBUR OMHOCHO POMAYUAMA HA USOMONUIHUS CHILH.
Tosa o3nauasa, ue xozamo eneKkmpomasHumHume e3aumodeticmeus mozam da ce
npenebpeziam, OpUEHMAYUAMA HA USOMONUNHUS CHUN HAMA gpusuyecku nocnedcm-
suA. Ilo nspeonauanen 3amucea obave mosu npouU380A e HOOUUHEH Ha CredHomO Oe-

Panuuenue: c1ed kamo sednsiCc cMe onpedeiunu xaieo we Hapuuame npomon u
kakeo - neympon ¢ dadena npocmpancmaeno-epemesa mo YKa, eeve HAMame ceoboda-
ma da npasum dpyau uzbopu 3a Opyau npocmparncmaeno-epemeay mouku, Haznexcda
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obaue, ue moea He e @ CH2RACUE CHC CXBAUJAHEMO 3A AOKANUSUPARO NOAE, KOENO Je-
oKcu ¢ ocHosama Ha obuuaiinume usuuecky meopuu. B nacmoawama cmamus we
ce onumame 0a u3C1e08aMe KAKEA € §BIMONCHOCMMA 0a Ce HAN0HCU USLUCKBAHEMO
8CUYKU 63AUMO0EiCMBUs 0a Ca UHBAPUAHMHY CNPAMO HE3A8UCUMU POMAYUL HA
UIOMONUUHUA CNUH 858 BCUUKU NPOCHPAHCMBERO-8DEMERY MOYKU.”

Sur u Munc mocturar Tasu neit. Te mokassar, 4e 3a Ja Ce OCHIIECTBH TA3H MIes,
Tp#6Ba 12 ce BEBEAe XAMHOPOBBYHO 1OJIe B”F, KOETO € BEKTOP HA H30TONUTHUSA CIIHH.
Haii-#3nenanBsamoTo e, 9e B TaKLB ClyYail HATEH3HTETHT HA monero F,,= 4,4,- 5,
A, Tpa6sa na ce 3aMeHH C HeAuHeliHa GyHKIEA HA KaMUGPOBBYHOTO IIOJE F,.= &,B,
- J,B, + ig[B,, B,). Cnexosatenuo ne-Abenesata kanmuGpopnuna Teogm ce oxaspa
HeJTH-HeifHa TeOpHs ¢ B3aAUMOJeHCTBHE AaXe MPH JIANICA HA BEIIECTBO, Tl KATO CAMUTE
KauOpPOBLYHY ME30OHH Ca 3aPeIeHH.

2.4. Heunterpupyem ¢asos MHOXHTEN
Tperara {asa B pa3BUTHETO HA HUEATA 32 KAIHOPOBLIHUTE II0JIETA € OCMUCIIAHETO
Ha KaTMOpOBBYHOTO HOJIE KATO HEMHTErpHpyeM (a30B MHOXHTE:

exp{%eﬂB H(x)dxt},

CBIPOBOXKIAIN JafeHa xpaitHa Tpaucnanus (oT A go B) Ha enuH 3apenen obekr. Tosa
Beve e 60 moxueprano ot Jupak omye npes 1931 r., 610 e oueBuaHO OT ediexTa Ha
Bom - 'Aaponoa (1959 r.) u 6eme y6enurento usscaerno ot Sur (1974 r.) 1 ot SIur u By .
(1975 r.). Kaxro n3rekea SJHr, BeKTOP-IOTEHIKATBT NaBa NpeonpeaeseHa QH3NKa Ha
kamubpoBbUHATA TEOPHA, HO KATHOPOBBLYHO KOBAPUAHTHUAT HHT8H3%TCT HA NONETO
Japa HeTOONpeeNe 0 ChAbPXanne Ha kamnbpopbydara Teopus. Hal-apek npumep
3a TOBa e edekThT Ha BoM - AapoHos, npH koifTo ce RabMIONABAT (pna.nqecm eexrn
BBPXY 3apeJIeHH YaCTHIH B 061aCT, B KOATO NOJIETO HMA HyJieB HHTeH3uTeT. [Tbuara
H MHUHHMAJHA CLBKYITHOCT OT IIPOMEHNHBH, Heo6XonumMu 32 Aa ce ofxXpaHe NANATA
¢u3nka, ca HenHTerpHpyeMuTE HA30BH MHOXKHATEIH. _

KanubpoppunaTa TeOPHA Pa3sKpHBa €fHA OT Hail-A'BJIGOKHTE 3araJKH Ha IPUPOIATA
H JOCTaBA HCTHHCKO HACAXKIEHHE OT H3CNeJBaneTo Ha npupoaarta. Kojkoro mo-ani-
HoKo ce cryckaMme KbM MHKPOCKOIICKATa IPOCTOTA HA IPHPOIATA, TOJIKOBA MO~ IbICOKH
MAaTEeMATHYECKH CTPYKTYPH ca HeoOXOIUMH ~ NBIOOKH U eIHOBPEMEHHO KPACHBH M
MOIIIHH.

3. IIPNJIOXKEHNA HA TEOPUSTA HA SHI' M MIWIC KBM CTAHJOAPTHUSA
MOJEJ
Ipunaranero Ha kanuGpoBBIHKTE TEOPHH KbM DPEY 6ete TBIIBr H TPYLEH NPOLIEC
- I'BJTBT, 3a110TO Oeire MHOTO TPYaeH. KaTo nano toit mpoxsioku 61430 qsaneceT ro-
muHd. 3am1o Taka Ibaro? OTYACTH NPHUMHATA € B TOBA, Y€ H3ACHIBAHETO HA HOBHTE
CUMETDHH He cTapa jecHO. He e 1ocTaThuHO Ja ce OTKpHe HOBa CHMETpHs - TpsOpa
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ore na ce 0GsICHH KaKk HOBaTa CHMETpPHSA Ce HapyIlapa Uyl CKpHBa. B xpas Ha kpaumara,
4KO TH HE € HHTO CKPHTA, HUTO HAapYIEHa, TOrapa O4EBHTHO TOBA HAMA Ja € HOBa CH-
MeTpHus. ‘ ‘ ;

B cyuas Ha enextpociabure 3anMoneificTBHS BEIPOCHT Oellre kak Ja ¢e HApYIIH
KMH. Axo He ce Hapymasa, kKanuGposbunnTe 60308 TpA6Ba ga ca Geamacopu. MaKTET,
Te TAKWBA YACTHIIH - ¢ HIKIIOUEHHe Ha (QTOHA - He CHIECTBYBAT B IpHpoaara, Geme
OCHOBHOTO NpEnATCTBHE Npes TeopuaTa Ha Sur u Muuic. [Ipo6nemeT siBHO € cMymaBa
STur npes 1954 r, Hyxen e ronsam Kypax, 3a ja ce w3npapum cpemy [Taynu u npyrure,
KOWTO BeJ[HATA BH3Pa3fBAT, 4¢ TOBA NpPeCKa3anHe ¢ Hanpaso HeBAPHO. Slur u Munc
o6aue mocousat, ge 3apenenuTe 6e3MacoBH BeKTOPHH 6030HM B HENIMHEHHATA TEOPHSA
TIPH MAJIKH HMITYJICH HMAT CHETYJIAPHM B3aHMoeiicTBus. CIeI0BATENHO Te MOTAT A2
e ca 6esmaconu. To3u n3p0J e Bepen, HO Gixa HeoOXOAUMH TBEPIE MHOTO TONUHY, 32
1a 61e Toit pa3bpan. 3apoANNILT HA TO3M MEXAHKILEM C€ ChIBPXKAIle BEYe B TEOPUATA
BKIII Ha CBPHLXNPOBOARMOCTTA, HO €4Ba CeleéM rONHHN No-kbcHO Xurc, BpayTt u Ap.
H3SCHMXA KaX cuMeTpusiTa Ha STur - MuicosaTa Teopns Moxe ja 6blie O4€BHAHO HApY-
mena, 6e3 Topa Jja HaJjlara BL3HMKBaHeTO Ha GeaMacoBH BexTOPHH Me30HH. CJiel kaTo
TOBa CTAHA SCHO, MHOTO CKOPO IOC/IeABAXa MOJENHTE Ha eleKkTpociabaTa Teopus.

Ole mo-3aMIeTEHO C¢ OKAa3a NpuiaraHeTo Ha Aur - MuncosaTa TeOpHA KbM CHII-

HHTE B3aHMONEACTBHA - HAXOAHATA MOTHBALKA 32 TeOpHATa. ChCTABHNTE EJIEMEHTH
Ha aJIpOHMTe (KBADKHTE H IUIyOHHTE), & TAKA CHIIO 3AMA3BAIMTE CE 3apauy (IBAT) -
BCHYKH T€ OCTaBaxa CKPHUTH B “3aTsopa” (koH(paiuMbHT). Medra 3a chcraneHd ot
KBAPKH aJ(POHH BE3HHKHA B pabotu Ha Fen-Man 1 Lipaiir ot 1964 r. xato npubamxe-
Hie Ha apomaTHaTta SU(3) cuMeTpHs Ha CIIHATE B3auMopeHcTBHA. IIEpBOHAYANHO
ofaue Ha KBAPKHUTE C€ rJiefalle KATO Ha MaTeMATHIECKH IIOMOIIHYA CPeICTRa, HAMAIIH
dr3HUecKa PEaHOCT, ¥ e4BA OMUTHTE 110 ABLIAGOKO HeenacTHIHO pasceiiBane ot 1969
I'. BM NPHAAZOXa M3BECTHA AuHAMMYHA cyOcTariuanHocT. [perosara crenen Ha cBo-
60112 CHIIO BE3HMKHA, IO JOCTa OGBPKAH HATHH, OT GHATIA3A HA CIEKTHPA HA aXPOHATE

' BrpyOuTE KBAPKOBH MOJIENH, OCBhillecTBeH B paboTu Ha I'puiinbepr (1964 r.) u ya Xan
n Ham6y (1965 r.). Haxpas onuTsT Aa ce pasbepe CKEHIHHrOBOTO NOBEAEHHE HA JIBJI-
60KO HeeTaCTHYHUTE CEYEHHA Ha PasceilBAHETO, TOBOPELIO 32 TOYKOBH ChCTABKH BHTPE
B aAPOHHTE, JOBEJOXA JIO OTKPHTHETO HA acHMIITOTHIHATa cBoGoxaa (I'poc, Bunvek,
Homansp, 1973 r.) & xo cnenupHYAATA LUBETOBA KAMMOPOBBIHA TEOPHA HA CHITHUTE
B3aUMOZEiCTBHS - KBaHTOBAaTa XpoMmoauramuxa (KXJI).

3.1. QunamunKa Ha Kann6poBLYHMTE nonera

Enua ot Haii-3a0eyieXXHTeNHUTE Y€PTH HA CTAHAADTHHA MOJEN - UepTa, JIexaia B
ChpLiEBHHATA HA AHHAMHKATA HA Ta3H Teopus, e GyHAAMEHTANHOTO PAa3THIHe MEXIY
IMHAMMKATA Ha 3apAJ0BOTO cipsArane B AGenepaTa u B He-Abenepara xamubpoppuna
TEopHA.

3apagoBOTO CpAraHe HE € HUIEo nosede (cxC curyprocT B ciryuas Ha KEJT) or Ba-
KYYMHA NOJIApH3alAdg. BaKy‘YM'bT HIH OCHOBHOTO CHCTOSHHE HA €HA DeJaTHBHCTKA
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KBaHTOBOMEXAHHTHA CHCTEMA MOXE Ja Ce PA3rJIeKAa KATO cpefa OT BUPTYAJITHA HACTH-

ur. B KE]] BakyyMBT ChIbpKa BHPTYAJHH €IEKTPOH-TIO3HTPOHHH ABOMKH. AKO B Ta3d
cpeza ce BKapa 3apiaz e, ToH g noysipu3upa. Takara cpela ¢ BUPTyaJIHU €JIEKTPOHHA
JHTOIH ¢ EKPAHHDPA 3apAna ¥ AelCTBUTENHEAT, HabJiroNaeMuAT, 3apa] e 1Ie ce pas-
Y9aBa OT €, C BEIMUAHATA €,/ £, KBIAETO £ e AuenexTpuuHara koucranta. Ho ¢£3aBucu
OT 9ecTOTaTa (WM OT CHEPTUATA, HIIH OT Pa3CcTOAHKETO). 3a Ia ce CIpaBHM C TOBa,
TpabBa g2 BEBefeM ed)eKTHBHATA BP'B3KA (7)), ONpENeAINa CHIATa Ha PA3CTOSHHUE I.
KoiKOTO n0-royisaMo e 7, TOJKOBA MO-TOJIIMa 9aCT OT CpellaTa eKpaHupa, Taka de e(r)
HAMAJIABA C YBEJIMYABAHETO HA 7 (M CHOTBETHO PAacTe ¢ HAMAJIMBAaHETO Ha rl).

" MexauusMeT Ha XHUrc MOXE Ja Ce PasriIexna KATO JbIDKAIL Ce HA BAKYyMa, KOUTO
e ueayien auenextpuk. Tosa ce o6acuiBa ¢ pakra, de nosero Ha Xurc obpasysa KOH-
IeH3aT, 3alTbJIBAIl BAKyyMa C JUENIEKTPHYHA Cpela, KOATO € NMPHYNHA BAKYyMBT Ja
6nae udearen Oueaexkmpur ¢ & =, TO3H MEXadH3ILM B MHOTO OTHOILUGHHA € Hall-
He3aJOBOJINTEIHATA ¥ Hal-ciabo H3yueHaTa 4acT OT CTAHIADTHHA MOJEN.

B ne-AGenenara KayHOpOBBHYHA TeOPHA NPAPOATA HA 3aPAA0BOTO HOpMAJIM3Hpane
€ CHBCEM Pa3iM4Ha - Ha MACTOTO Ha 3apAA0BOTO EKpaHApaHe MaMe aHTHeKpaHupare!
Haii-niecno moxeM a pasbepem TOBa, KATO pasriiellaMe MATHHTHOEKDaHHPALIUTe CBOH-
CTBa Ha BaKyyma. B pelaTHBHCTKATA TEOPUA NHEISKTPHYHATA KOHCTAHTa £ MOXE Ja
ce u3pasu 4pes MarHUTHATA MPOHALAEMOCT 4, Thil KaTO £ =1 (B AMHHIY, 33 KOMTO
CKOpOCTTA Ha cBeTIMHaTa e ¢ =1). B xnacuueckaTta (pu3uka BCHUKU CPEIH Ca UAMATHMAT-
uH. Topa e Taka, 3a1I0TO OT XJIACHIECKA [JIEHA TOYKA BCHYKH MAarHUTH BL3HUKBAT OT
eJIEKTPUYHH TOKOBE H PEAKIHATA HA €HA CHCTEMA CIIPSAMO IIPHIIOKEHO MATHATHO HO-
Jie € na nOpOJH TOKOBE, YHeTO NeiicTBHeE & Ja HaMaNaBaT MoneTo (3aKonsT Ha JleHn).
Taka ve npu u < 1 11e uMaMe eJIeKTPHYHO expaHupane Wik &£ > 1. Obave B KBAHTOBO-
MEXAQHHYHHUTE CHCTEMH € BB3MOXEH M NapaMarieT#3tM. TakbB HMEHHO € CJIydasT B
He-AGeneBuTe KaJMOPOBBLIHE TEOPHH, KbAETO MIIYOHHTE €A 3aPEHCHH YACTHIH CHC
cruH efuuuna. Te ce BPXKAT KATO MAarHATHH JHIIONHA C NOCTOAHEH UBAT, KOMTO C€
MOAPEeXAAT YCIOPEAHO HA NPHJIOKEHOTO BHHUIHO MArHHTHO TOJe H 110 TO3H HAYHH
YBEJIMYABAT HHTEH3UTETA My M ch3anat £ > 1. Ilopaau ToBA HHE MOXKEM Ja PasrJIeK-
naMe aaTuekpanupaneto ga Sar - Muncosus pakyym kaTto napaMarseraasm! KX/ e
ACHMIITOTHYHO ¢BOGOHA, 3A1I0TO aHTHEKPAHHPAHETO Ha ITyOHHUTE IIPEBHINIABA €KPa-
HUPAHETO, I'BIDKAIIO C€ Ha KBapKUTE.

4. OTBB CTAHOAPTHHSA MOJEJE

Craggap THHAT MOJEN e H3BbHpenHo yenemen. 1 spnpeku ToBa HaC He HH yAOBIIE-
TBOPSBA CETalIHOTO ITOJIOXKEHNE Ha HemaTa, EKciepEMEeHTaTOpHTE Ca HENOBOJIHH, 1€

: Tpxﬁna IIPOCTO 1A NOTBHPXKIAABAT TEOPHATA, 8 TEOPETHIHTE H EKCIEPUMEHTATOPUTE

aJyBaT 32 HOBH OTKPHTHA. A OLIe [10-BaXKHO € TORA, Y€ CTaHIAPTHHAT MOJEI ChIBPXKA

3apoJHLIKTe HA COGCTBEHOTO cM paspylieHne. CaMHAT youex Ha CTAHAAPTHUA MOJEN

HH Kapa /1a 3ajaBaMe HOBH BBIPOCH - BBIPOCH, KOHTO MO-PaHo 61Xa HEMHCIHMH.
HanpeasxsT Ha QusHKaTa ce H3MEPBa C XapakTepa Ha BBHIPOCUHTE, KOUTO 331aBaMe.
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IIspeonasamso maTamMe “KakBO?” - KAKBH ca ABJIEHHATA; CIIEH TOBA MUTAME “Kak?” -
Kak Ce NposABABAT Te; H Hakpasa mutame “3amo?”. Brs ®EY cera cMe HA MOCHERHHS
eran. CTAaHIAPTHUAT MOJEJ C€ CIIPABA C BBIPOCHTE “KakBo?” u “kak?”, HO & GescwieH
Jla OTTOBOPH HA IIOBEYETO OT BRIPOCHTE “3amo?”.

3aiio ¥Ma TPH CeMeHCTBA Ha XBAPKH H JIENTOHH, 38110 m,/m, ~ 1/280, 3amo e Tasn
CTpaHHA XAPTUHA HA KBAPKOBHTE MAcCH, 340 KOHCTAHTATA HA (MHATA CTPYKTYpa ce
Aasa OT a = 1/137, 3amo xamabposrunata rpyna e SU; x SU, x U,, 3amo, 3amo, 3a-
mo? Te3u BBHIPOCH Ce OTHACAT IO JEBETHALECETTE IAPAMETHPA HA CTAHAAPTHHS MO~
DieJt, KOMTO TpAGBa 1a Ce onpeneNAaT oT ekcnepumMenTa. CHTYPHO e, ue HameTo pasbupa-
HE 33 IPUPONATA 1€ OCTAHE HETBJIHO, JOKATO HE H3SCHAM NPOH3X01a Ha Te3d Ge3pas-
MEDHH YHCJIA.

B nonbnuenne HYe 3an109BaMe Ja 3a[aBAMe JaXKe OLIe [0- IhIGOKH BBIIpOCH. 3aino
$bepMuORHOTO BemmecTBO H3061L0 ChmecTByBa? 3a pasuka OT xanuSposrynure 6030-
HH B SIHr - MuncosaTta Teopus (pepMHOBHTE HE Ce H3UCKBAT OT cumerpusata. Enno
KPacHBO pasiiHpenye Ha OGHKHOBERATA IPOCTPAHCTBEHO-BPEMEBA CHMETPHSA € CyIep-
CHMETPHATA, KOATO NPeaJIara eJuH BE3MOXKEH OTTOBOP HA TO3H BBIPOC H MPHATEXABA
pen npyru mocToHHCTBa. MiMa Hamexna cynepcumeTpusta 1a 6bae OTKPHTA IPH Cliel-
BAaIOTO [TOKOJIEHHE yCKOpUTENH - Hanpumep SSC (CBPEXIPOBOAALIMTE CBPHXKOJIA -
nepu). Haxpas exHH OT Haif-MHTePECHATE BHIPOCH € 3aI10 B npHpojaTa npeobnagasat
kanmaOpOBBYHKTE B3aUMOIEHCTBHN?

Hma oire exna npHYKHA, MOPAAH KOATO CTAHAAPTHAAT MOZEN He € OKOHIATETHATA
dynnamenTanna Teopus. He e caMo 3a1moTo Toii ne OTroBaps HA FOPHHTE BLIPOCH,
HO H 33IIOTO HHE He 3HAeM NIPHHIMIIA, onpeem 3auMoeicTeuara. KC u peropmu-
PyeMoCTTa He ca JOCTATHYHH 33 TA3M He.

O6r9afigudT 0BT KBM OTrOBOPHTE Ha BBIPOCHTE OT PoJa “3amo?” € 1a ce uscnensa
(pu3nKaTa Ha BCE O-MAJIKATE DA3CTOAHMSA HITH HA BCE IO-BHCOKHTE egeprun. Toi xaTo
pasmonarame ¢ 10Gpa TeOpHA HA HUCKOCHEPreTHIHHTE ABJICHHS, TOBA € nobpa mar-
(hopma 3a excTpanomupane KbM No-BHCOKH enepruu. [Toxobuo YCHJIHE C€ IIPaBH Ipe3
HOC/HEeNHATE IETHAIECETHHA M'OJUHH, OTKAKTO belre yCTAHOBEH CTARAAPTHHAT MOJEI.
B HACTHOCT OTKPMTHETO Ha ACHMNTOTHYHATA CBOGOZA, KOATO IIOKA3Ba, Y€ CHIIHOTO
B3AHMOICHCTBHE HAMAJIABA C YBE/THICHHETO HA eHEPTHATA, TO3BOJH 12 C€ IIPEIIOTIOKH,
9€ BCHYKH B3aHMO e CTBHA Ce CIIHBAT NPM BHCOKM eHeprud. Haii-chimecTpennst H3BOX
OT T€3H PAHHM H3C/IeABaHus Oewe, ye 32 06eMHABAHETO HA BCHUKH B3AHMOIEHCTRHS
©¢a Hy>XHH GHEPTHH, KOHTO C4 MHOTO J1ajied OT JHEIIHHUTE HH Bh3MOXHOCTH. CTapa fy-
Ma 3a eneprud ot 10'° o 10" GeV, xonro ca 6muaku 10 eneprasta, MPH KOATO IPABHUTA-
IuATa CTaBa CHNIHO B3auMojeHcTere. C ApYry AyMH DpOCTATA €KCTPANOIALHA HA

MO3HATHTE HH Hella IOACKA3Ba, M€ HHUINO (YHAAMEHTATHO HOBO HAMA N C€ CIIy4H,
AOKaTO HE OTHAEM RANeq OT AHEUIHHTE EHEPIUH - /2 CTHTHEM TOJIKOBA BHCOKY eHepIHA

(FUTH MasTKH PA3CTOSHUA), 9€ IPABHTALMATA, KOATO HHAYE & nperebpexuma KaTo MHOTO
cnaba cuna, fa CTaHe 3HAYMTENHA.
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KpacuBHTe excriepUMeHTH, ONHCaHH OT THAT, 651eCTAIIO MOTBHLPAMXA CTAHAAP THHA
MozelL. Te ca TonxKoBa IPEHM3nH, 9e I03BOJBAT a Ce HPOBEPH JalH Ta3K eKCTParoia-
s JeHCTBETENHO HMa CMHCHII. EXCIepHMEHTATOPHTE Ce B3PAXa MHOT'O BHUMATEJIHO
B Ta3H BH3MOXKHOCT ¥ YCTAHOBHXA, 4Y¢ KOHCTAHTHTE Ha BPB3KATA Ce CTPEMAT A Ce
cnedar. PaxTHIECKH HMA eJHO c1abo NpOTHBOPETHe, KOSTO HAKOH PAa3riexIaT KaTo
CBHIETENCTBO 32 cynepcuMeTpus. B eua cynepcumMerpudna TeOpHs HMA SO BIHUTET-
HH BEIIeCTBEHH MYJITHILUIETH, KOHTO OKA3BAT BIIMAHHE BHPXY EKPAaHUPALIUTE H AHTH-
€KpaHHpaIUUTE CBOHCTBA HA BAKYYMa. ‘ ‘

AKO eKCIIEpYMEHTATOPHTE MOTAT A3 eKCTPATIOJMPAT KO TAKUBA eHEPTHH, TO 32 TEOpe-
THIIUTE TOBA € BB3MOXHO 6e3 cpMuenue. Te IIpaBAT TaKa Be4C NOYTH IT4JI0 DeCETUIIeTHE
H TBPCAT OTTOBOPHTE HA BHLIPOCHTE “3amo?”, MOCTABEHH OT CTAHTAPTHHS MOJEIl.
Ho xak na excTpanonugpame Taxa Aajied, ako He pas[oJiaramMe ¢ eKCriepMMeHTaJIHY ap-
rymentn? ToBa e cepuosen npobiiem npex TeoperuunuTe. Mianpasesn cMe mpes Bpapoca
Kak Ia OTKpHEeM JEeHCTBATEIHO HOBAaTA (HM3HKA, aKO eHePrHATA, IPH KOATO CE IPOABABA
HOBaTa QH3UKa, e CxC 17 mopsIbKa 10-BHCOKA OT Ta3H HA CHBPEMEHHATE EKCIIEPHMEHTH.
OGHKHOBEHO HHE TEOPETHITHTE PA3MOJIATAXME C JIyKCa HALIATE IPUATENH eKCIIepUMEH-
TATOPH XA HH JAPABAT C HOBH OTKPHTHA, HOBH IAPaIOKCH M HOBH SBJIEHHA, KOUTO HH
yJIeCHBAXA [1a OTKPHBaMe HOBH TEOPUH M HOBH obsacuenns. Cnensaiixu SHr, Hue 61
TpaAGBaNO Ja THPCUM HOBH CHMETPHH, KOMTO THKTYBAaT HOBHUTe TeopuH. Ho HAKak He
e JIeCHO Ja ce u3o0peTaBar HOBH cHMeTpHU. ToBa Hanara fa ce OTKPHBAT HOBH CTENEHH
Ha cpof0Ma, a CHIO HOBM AHHAMHWYHM MEXaHH3MH 33 CKDHBaHE HA CHMETDHATA - B
IPOTHBEH Ciay4ail cuMmeTpHaTa He 6u 61uia HoBa, T4 O G1na oueBnAHA 32 BCEKH cTapa
CHMETpHS.

IIfe yoreem yu ¢ Tasy excrpanonauud? JlecHo Morar na ce Jaaat apryMeHTH KaKTO
3a, TAKa ¥ IIPOTUB. ADTYMEHTHTE IPOTHB yCIexa ce ChIBPXKAT B HCTOPHATA, KOATO HU
yuau, e 6e3 npexu eKxCHepuMeHTaIHE GakTy M NPOBEPKH TEOPETHUHTE ¢a CKIIOHHH Ja
ce 3abmyx nasar. B nosza e paxTbT, 9 MMaMe KbCMeTa Ja pasnoJiaraMe ¢ 1obpa naxon-
HA MO3MITHA 32 eKcTpanonupane. PasnosaramMe ¢ MHOTO H34epIIATEHA TEOPHA Ha QH3H-
KAaTa HA HHCKHTE eHepIHH, KoATo paboTi Muoro xo6pe. He e necno Takapa Teopus na
ce paslIHpsABa HEMPOTHBOPEIHBO, TAKA Y& PHKOBOAHO HAYAJIO € H3UCKBAaHETO 3a ChIJIA-
cysanocT. IMaMe b0 HEBEPOATHHA KbCMET 11 II03HABAME BAXKEH pasnen oT (u3ukaTa
Ha [InankOBHTE MacH - TOBa € rPABUTALUATA, KOATO PH HHCKH €HEPrHH Ce U3KII0YBA
KaTO CTeIleH Ha eHeprusaTa, HO 32 LIACTHE e CBBP3aHa ¢ ronemu obextH. Hanctuna no-
BEYETO OT MOTHBHTE Ja CE NOCTPOABAT OOEAMHEHH TEOPHH Ca OCHOBAHM BhPXY K e€JIaHH-
eTo Ja ce 00eNHY TPAaBHTALMATA C APYIH Hella, KOMTO 3HaeM OT HHCKHTE EHEPIHH.
I'paBuTanuATa € EIMHCTBEHOTO HH CPEACTBO 32 npsiko 6opasene ¢ pusnkara na IInanxo-
BHTe MacH. Bce nak MOXe H 1a HU POBBPBU.

4.1, fNonbnHuTENHY h3mepeHKs

Eznna oT Hall-pHBIIEKATETHUTE HSH 32 HOBH CHMETDPHH € Ta3M 33 JONbIHUTETHUTE
n3Mepenns. CxBallaHeTo, Y€ UMA 1I0BeYe OT TPHM H3MepeHus (ASLCHO-NABO, HANPES-
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Ha3aj ¥ rope-xoiny), e crapa uaes. To Boan Havanoro cu ot 1921 r., Maniko cren Aiin-
IAHHOBATA TEOPHS HA OTHOCHTETHOCTTA, KOTraTo € $opmynupano o Kanysa - noncku
Matematnk. Ha cxepemenen eanx Kanysa xasea corequoTo: o Aitmmaita NPOCTPAHCTEO-
BPEMETO € JUHAMHYHO CBOHCTBO HA CBETA, 3aTOBA HEKA JOIMYCHEM, Ye HMA JIeT HpoCT-
PAHCTBEHO-BPEMEBH H3MEPEHHA - OLIle SIHO IPOCTPAHCTBEHO H3Mepenwe. Jla npenmno-
JOKHM, 7€ TMHAMUKATA HA IPOCTPAHCTBO-BPEMETO € TAKaBa, Je TOBA H3MEPEHHUE HE e
npapa Geskpaiiua JIHHHA, & IO-CKOPO MAJIKA OKPHKHOCT C muamersp 10 cm, T.e. xa-
PAKTEPHUAT PAa3MEP HA rPaBHTANUATA. B Takbs crywaif Hie HIKOra HIMA Ja y3HaeM,
€ CRIIECTBYBA NONBIHATEIHO H3MEDEHUE: BEB BCAKA TOUKA [I€ Ce JBIKHM HANACHO-
HaJIiBO, HAIPEN-HA3a ., Harope-HaLoIy, a CHIO H OKOJIO MAJIKATA OKPEKHOCT. Dusnka-
T4 HA HUCKATE EHEPTHH, KOATO He JOCTHIA Pa3CTOAHMA OT MOpsxbka Ha [lnankosara
ABIDKHHA, HUKOTa HAMA 12 3a6eIeXH JOITbIHATEHOTO H3MEpeHHe.

Ille nonmrare: “IlfoM He MOXe Aa ce BHAH, 33110 14 Ce npeanonara?”. Ho Kanysa
OTKPHBA, 1€ B IETMEPHO NPOCTPAHCTBO CHIIECTBYBA ONIPEAENEH e(eKT HA IPaBUTALIMA -
Ta, KOHTO Ce 3amaspa axe KOraTo eHO OT A3MEPEHHNATA € H3BBHPEAHO MAJIKA OKPBXK-
HocT. Tok OTKpHBa, e HMITYJICHT HA YACTHIHTE B IIETOTO H3MEPEHHE, KOHTO Ce 3amaspa
H KBAHTYBA B NEJIOUHNCIICHH €IMHHUIIH, MOXe Ja Ce PAsTIIeXa KATO eJIEKTPHYEH 3apsL,
4 OCTATHLKBT OT IPABUTANKOHHATE CHIH B IETOTO H3MEPEHHE IPH HECKH EHEPrHH Ce
TIpOABABA KATO EJIEKTPOMArHATHO B3aUMOZEHCTBHE MeX Iy Te3H 3apsaau. ToBa o ¢on-
INECTBO & IbPBUAT ONHT 32 OOEHHABAHE HA EIEKTPOMATHETHIMA | TPABHTALMATA. B
Tasu cxema MoxkeM Aa Bunum kax KM Moxe 1a BB3sukHe OT €1Ha 10-UMpOKa CHMeTpHs
- Ta3# Ha 00waTa KOOp IMHATHA HHBADHAHTHOCT HA TEOPHS HA IPABHTALIMATA B npocT-
PAHCTBO C IOBEYE H3IMEPEHHA.

OGobmenreTo Ha Te3H HAeH 3a He-AGesepus CiTy4ail € OCBIIECTBEHO 32 NMPEB BT
ot Ockap Knaiitn npes 1938 r. Toii onurea 1a nocTpon TeOpHA Ha sapenuTe (cnabo-
CHJTHH) B3aMMOAEHCTBHA, kKaTO 0606Mmana TeopuaTa Ha Kanysa - Knaiii ot 5 3a 6 us-
Mepenus. Knalin nokasea, 4e npH HHCKM EHEPIHH TEOPHATA C6 CBEXIA IO YeTHPHMEp-
HATa TEOPHA HA rPABUTANKATA IUTOC SHr - Musicosata SU, Teopus. Maxap ue uzpexua
HAKOM OT ypaBHEHHATA Ha Ta3H TEOPHS, TOH HE NPHEMA KAMHOPOBLIHATA CHMETPHA.
3a n1a ce oTBpBE OT Ge3MacOBUTE 3apeNeHH BEKTOPHH ME30HH, TO CO6GCTBEHOPHLYHO
106aBs MaCOB WIEH M 110 TO3W HAYHH Pa3pyLIaBa KanubpoBLIHATA CHMETPHA.

Ta3u nnes Gewte 0606mena 1 pasuMpeRa npes MOCIEAHOTO NECETHIETHE C Hazexma-
Ta /1a Ce H3MOI3Ba 34 06 AMHABAHETO HA BCHYKH CHIIH B IPHPOLATA, BCAKA OT KOHTO €
kanuOpoBBUHO B3auMoeiicTBHE, TOXO6HO Ha EJIEKTPOMATHETH3MA, KATO KBM TAX Ce
nipuGaby 1 rpasuTanusTa. Hemo nopeue, HuesTa npeiara Hanek (aTa BOHIKH OCTAHA-
7u cTH 2 6bAAT OGACHEHH KaTO CEXCTBHA OT IPABHTANMATA. 33 Ia CTaHe TOBa,
TpabBa, pa3bupa ce, 1a ce NOMYCHAT OBEYE OT NET HIH IIECT H3MEPEHUA ~ BEPOATHO
aecer. ChC CHILATA JIECHOTA MOXEM A3 CH NPEACTABHM HECETMEPEH CBAT, B KOHTO
ACBET Ca P OCTPAHCTBEHATE HIMEPEHHUS H IIECT OT TAX C4 CBHTH B MAJIH OKPBKHOCTH,
TaKa 4e 0CTaBaT HeHAOTIOAAaeMH, C U3KITIOUEHHE HA OCTATBIHTE OT TPABHTALHATA, KO-
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HTO GHXMe BB3NPHEMAITH KATO SPEHH, CJIa0H ¥ eJIeKTPOMAarHMTHH B3aMMOIeHCTBYA.

O6ade onHUTHTE HA C€ NOCTPOAT 0OeIHHEHH TEOPHH, OCHOBAHM BEPXY I'PaBHTalHA B
HPOCTPAHCTBO C OBEYE M3MEPEHHd, T.e. cyneprpasuranus B 10 wix 11 uamepenus,
Osixa HeycnemHy. To3n Heycnex 1OKa3pa, 9e He € JIECHO A Ce NOCTPOAT ChrilaCyBaHu
obenHeHn TEOPHH.

5. TEOPYSI HA CTPYHHMTE ,

TeopusTa Ba CTPYHHTE CHLIO Npeiara obacHenue 3a nponaxoaa va KC, Ho ¥ MHOTO
noBede. B TeopuATa HAa CTPYHHTE KaKTO 00IUaTa KOOpJUHATHA HHBAPHAHTHOCT, TaKa
1 KV BBL3HUKBAT OT CTPYHHATA CHMETPHA. TeopHATa HA CTPYHHTE € IPHHIMITHO KOHCEp-
BATHBHO PA3UIMpEHHE HA 3aKOHUTe Ha (H3MKaTa. HacTHUMTE Ce 3aMEHAT C HPOTAXKHA
eIHOMepHM 06eKTH - CTPYHH, JOKATO BCHUKY OCTAHAJIM NPHHIKIM Ha Gu3ukaTa OCTapaT
HEIMPOMEHEHH.

BsxMe CBUKHAJIA C MECBIITA, e IPOTOHLT € E/IEMEHTAPHA TOUKOBA HaCTHIIA, KOraTo
y3HAXMe, W€ HA PA3CTOSHHA OT NOPALBK Ha IbIDkuHATA Ha Pepmu (10" em) Toil mma
cTpyKTypa. B neHcTBHTENHOCT TOH € uarpajen oT ksapku. Ilpu cera KOCTHXHMUTE
eHepTrHH HHE MOXKEM Ja H3CNIeIBaMe CaMoO Te3H PA3CTOSHMA M KBAPKHTE HM3IJICKIAT
TOUKOBHIHH. MHO3HHA Ca CE IHTAJIH JAJIH HA MO-KECH PA3CTOAHAA KBapkuTe He Ouxa
Ce BIDKJAJIM KATO M3rPaJcHH OT TPH NpeoHa Wik oT TpH cyOksapka. Ho ucropusra He
BuHArK ce HoTaps. CTPYHHATA TEOPHs TEBPIHY, 9€ aK0 Habmoapame KBapk noj A06Hp
MHKpOCKOH ¢ pasfenurenda cnocobnoct 10 cm, 1me Brpk jame He 10-MaJIkit ChCTaBHHA
9aCTH, 2 KBAPKH, KOUTO IIe NPHIAYAT HAa MajIKa 3aTBOPeHA CTPYHA.

Hsama na 06scHsBaM NOAPOBHOCTH OT CTPYHHATA TEOPH:, HO OHX Hekan fa noAyep-
Tas, 4€ HAYUHET, 10 kOHTO Oelre NOCTPOEHA Tasd TEOPH, € eCTECTBEHO oBoluenue
HA HAYHHA, [0 KOHTO C& CTPOAT TEOPUUTE HA JACTHIHTE. TaKa HanpUMep B KITaCHHYECKa-
Ta (UMK JACTHUHMTE Ce IBIDKAT 110 TPASKTOPHH, KOUTO Ca TAKHE, 1€ Ja MMAT MHHH-
MaJiga JepkuEa. C Jpyrd JyMH OT BCHYKH BBE3MOXHH JBIKEHHS NEHCTBHTEIHOTO
IBIKEHHE € OHOBA, 33 KOETO H3MUHATHAT I'BT MMA BH3MOXHO Hall-MAJIKaTa ABJDKHHA.

CrieqoBaTeNHO B INIOCKOTO NPOCTPAHCTBO €IHA YaCTHIA, OKOJIO KOATO HAMAa HUKaKBH
IPYTH YACTHIM, L€ Ce IBIKH O Npapa JuHus. [luHaMuKaTa Ha CTPYRHATE € IOCTPOCHA
kaTo 0GOOLIEHHe HA TO3M NPHHIMI 32 HPOTAXHM obektu. Kassame, e npu cBOATA
eBOJTIOIHA RBB BDEMETO CTPYHATA C& TBIDKH IIO TPAEKTOPHS [0 TAKHB HAYHH, Y€ IUTOLLTa
Ha TpH6aTa, KOATO ONMKCBA, € BBIMOXHO Haji-Majixata. Br3 0CcHOBA HA TO3M NPHHIKI
MOXe 4 Ce HOCTPOM KAKTO KIACHYECKOTO, Taka H KBAHTOBOMEXaHHYHOTO ONMMCAHHE
HA PasnpOCTPaHEHHEeTO HA CTPYHHUTE.

3a pa3nuKa OT TEOPHHTE HA TOUKOBHTE YACTUIH HHE U JOCera mmamenno«byn,uamen-
TaJIeH IPUHIHI, BEPXY KOHTO [ia OCHOBEM TeopHATa Ha CTpyHute. Hue e snaem Xamu-
ToHHaHa Wik Jlarpamkuana Ha CTPyHHATa TeopHa. BCHUKO, C KOETO pasnoyiarame, T0-
BA Ca NIPABWJIATA 32 NOCTPOSABAHE HA BEPOATHOCTHHTE AMILTHTYIH 32 PA3MpPOCTpaHe-
HHETO Ha CTPYHHTE B OJyKJIACHYECKO PasBHTHE OKOJIO Hakakss hon. U suupexu Tosa
HSKOHM OT Pe3yJITATHTE ¢a ITOPA3HTENHH.
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Haykama

IIbpeonananno Gsaxa H3y9aBaHH BHIOBETE TPENTEHHS HA 3aTBOPDEHH H OTBOPEHH
CTPYHH, TBPCEXa CE TEXHUTE CBOHCTBA, T.€. MACHTE H KBAHTOBHTE YHCIIA HA CTECTE SHI-
‘Te TPENTEHHA HA CTpyHuTE. beme Hanpareno 3a6enexuTeIHOTO OTKPHTHE, e 3aTBOpe-
HUTE CTPYHH BHHATH CHALPKAT YACTHIA, KOATO MOXE 12 CE OTHKIECTBH C IrPaBUTOHA
- KBAHTA HA PaBHTAUMATA, & Y€ OTBOPEHATE CTPYHH BUHATH ChABPXKAT 9aCTHIA, KOATO
MOXe Jia Ce OTHAKIECTBY ¢ KaMOPoBLuHH 6030HM. TO3H PesyNTaT cireBa 1o ecTecTREH
BT OT TeOpHsTA 6e3 NOMLIHATENHI IPeanookenus. DakTHIeCKH TOBA Gee TBBPAE
CMYIIABAIIO, 3AIMOTO MHPBOHAYAIIHO CTPYHHATA TeOpHs Gele OCTPOeHa KATO Teopus
Ha AlpenuTe CUNH. B Hed Hamamre MaAcTO 32 rpaBETanma WM €JIEKTPOMArHETHIEM.
Enpa ¢ pp3kpecspaneTo Ha cTpynHaTA Teopus npes 1980-te ronuuu xaro o6exnuasama
TEOPHA Ha BCHIKO Ta3H HelHa 0co6eHocT crana nobpe nouwia. Hpyrara sa6enexurenua
H IbPBOHAYANIHO CMylaBallia YepTa Ha CTPyHHATA Teopus Geme, ye TeopuuTe Oaxa
CRITIACYBAaHH CaMO 3a 26-MEPHO MPOCTPAHCTBO-BpeMe (IO-KLCHO B TeOpHATA HA T.HAD.
CBPBEXCHMETPHYHH CBPEXCTPYHH NPOCTPAHCTBO-BPEMETO TpabBame ga e 10-MepHo).
OTHOBO KaTO TEOPHSA HA ATPEHUTE CHITH TOBA & abcypIHO, HO CTaBa CHBCEM IPHEMITHBO
B KOHTEKCTA Ha OGeAHHEHATa TEODHA HA IPABHTAIIHATA,

Pasnukara Mexny wacTunu u CTPYHH CTABa Hali-3HAYHTENIHA, KOTaTO CTHTHEM IO
B3aHMOJNEHCTBUATA, JO CHIATE, AeficTRAIIH MEXAY YaCTHIM HIIH CTPYHH. 34 B3aHMO-
AEHCTBAATA MEXIY 9aCTHIHTE MOXEM 1A PasChxaaBaMe B TEDMHHUTE HA TPAEKTOPHH-
T€, CNUCBAIIH TAXHOTO JBIKEHUE, KATO KA3BAME, He KOTATO ABE YACTHIIH (za pegem, A
u B) nonannat B eara u cuima Touka, Te ¢ HAKaksa BEPOATHOCT MOT'aT 1a Ce MPEBLPHAT
B TpeTa yacTHUa (C), CIIeq KOETO TA3H TPEeTa YACTHIIA MOXE C HAKAKRA BEPOSATHOCT na
cenpesnpHe B ape wacTHuk (D u E). CrienosaTermo umame pabora ¢ IpoNec Ha pasceii-
BaHe, IPH KOHTO JacTHuATa A pasceiiba yacTunara B u ce nony4asart gactunute D u
E. Taka ue B3anmogeiicTareTo HawswI0 € KOHIEHTPHPAHO B TOYKATA, B KOATO CE CPEIaT
TP2CKTOPHHTE - CHHIyIAPHA TOYKA Ha NHArPAMATA, ONHCBAIIA TAXHATA MPOCTPAHCTBE-
HO-BpeMeBa epoITIoUHs. Brsex1anero na Takosa B3auMorelicTere B TOuka € ad hoc "
TBBPAC HECNHOSHATHO KaTO IPOLEAYPA, KOETO € eAHa OT IPHIMHHATE 1 HMaMe TOJIKOBA
MHOT'0 TEODHH Ha EIEMEHTAPHHTE YaCTHIH. MHOTO TO-IPUBIIEKATENTHO € IOJIOKEHHETO
B CJTy9ad Ha CTPYHHTE.

Kak BaaumopeiicTsar crpynnre? Xeatenno e e J1a B3aHMOJEHCTBAT JIOKAJIHO H
CBbIIO NPH CPeIa Ha IBE CTPYHH Te Ja Ce NPEBPLILAT B TPETa crpyHa. Tosa Moxem

JIECHO 1a ONHINEM C IOMOLYTA HA T.HAP. AUArPaMA ,, IAHTAIOHK", Ilpencrasere cu xo-
PH3OHTAJIHY PA3pe3n Ha BAIUKTE NAHTATIOHH | 1€ ce yGeuTe, Te Te OIHCBAT HCTOpUATA
Ha IB€ CTPYHH, KOHTO Ce cOmpKkaBaT u oGpasysar Tpera cTpyHa. Obave nama enna on-
peaeiena TOYKa, HAMA CHHTYJIapHA TOYKA, B KOATO CTPyHHTE Ce ClIUBaT. 3a paznmuka
OT KAPTHHATA HA JACTHUHTE HAMA TOYKA, KOATO 1 CE IOCOTH KATO »MACTOTO, B KOETO
€ CTaHaNo B3auMoOZeiicTBHeTO”. [IOBBPXHOCTTA € HAMbIIHO rnagka. I'nasno Tosa e
TIPHYHHATA 32 BB3HUKBAHETO HA IPABHTALMATA H Ha Apyrure kanHOPOBHLYHHE B3aUMO-
JeHCTBHA B IPHPOIATA.
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BranukpaneTo Ha XanMGPOBLUHM CHMETPHH B TEOPHATA HA CTPYHHTE € €AHA OT
Hali-IPUBJIEKATENIHATE 9EPTH Ha TA3H TEODHA M EIHH OT HaH-BAXHUTE eeMEHTH Ha
NOTeRnHAaNa i na gosene no obennHena Teopus Ha husnkara.

6. IEPCIIEKTUBHTE IIPEJ TEOPHSTA HA CTPYHUTE

Tpu ca nait-paXKHHTe HOCTIKEHUS HA CTPYHHATA teopus. ITspBo, T4 e mocnegonaren-
HO JIOTHHECKO pasIMPeHHe Ha KORLENTyalHaTa CTPYKTypa Ha pusukara. Bropo, T
Ch37aBa KpaiHa H CHITIACYBaHA TEODHs HA KBAHTOBaTa rpasuTands: U Hakpas Ts 6u
MOIJIa 14 ONAIIe PeaIHHs CBAT. :

B ucropusTa Ha pusukaTa ca TBBPIE PENKH CITy9auTe, KOTATO ca TPaBEHH YCIEUIHI
CBINIACYBAHY, JIOTUIECKH H HETPHBHAIIHY PA3IIPEHUA Ha paMKkuTe Ha pusukaTa. Haji-
Zo6py IPUMEPH 3a TOBA Ca TEOPHUUTE HA OTHOCHTENHOCTTA, KBAHTOBATA MEXAHMKA K
cera, Moxe O¥, CTpysraTa Teophs. OTHOCHTETHOCTTA € PA3LIHPEHHE HA KITACHTECKATA
¢usuxa B 061aCTT, B KOATO CKOPOCTTA HA CRETJIHHATA, ¢, TPAGBEA 1A ce pasriexna
KaTo KpaiiHa; KBAHTOBATA MEXaHNKa € paslupenue B 06acTTa, KbAeTo Inamkopara
KOHCTaHTa, i, € HeHyseBa. BepoATHO CTPYHHATA T€OPHA NOMLITBA TPHOTO HA (hyHIaMeH-
TaJIHUTE PaSMEPHH KOHCTAHTH Ype3 PasluMpABAHE HA KIacHIecKaTa QHU3MKa 33 PEXIM,
npu kokrto IInankosara Maca He MOXe Ja ce pasriexna kato Geskpaiina.

Kakro 06scHIX 10-PaHO, CTPYHBATA TEOPHS € KOHCEPBATUBHO PA3LIMp EHHE HA JIOTH-
YIeCKUTE PaMKM Ha (pu3nkaTa. T He MPOMEHS HUILO C M3KIIOTEHHE Ha OnHTA hH3MKATA
Zla ce OCHOBE BBPXY MAEATA 32 TOYKOBH 9aCTHIH. OT TO3H MOMEHT HATATELK CTPYHHHTE
Teopun ca Gy pa3BUBaHM 110 M3LIIO KOHCEPBATHBEH HAYMH, 663 [a Ce 3acAra HUIIO0
OT TPaAMIMOHHATA CTPYKTYPa Ha (pusmkarta. CTPyHHATA TEOPHS ABTOMATHIHO ChIBPXKA
rpasurauusrta. Tosa 6u Tpsabeasno fa ce 09aksa, Clel KATO FPAaBHTAIAATA Ce OABABA
B CTIEKTBPA HA CTPYHATA, THH KATO B CLOTBETCTBHYE C OOIIMTE NPHHINIY €AHHCTBEHHTE
CBIIIACYBaHH B3AUMOJCACTBHA Ha 6€3MACOB Me30H Che cnuH 2 TpA6Ba Aa 6bHaT Te3u
Ha ofImara Teopus Ha OTHOCHTENIHOCTTA - IOHe ipH Hucky enepriy. Toil kato CTpYHHTE
CBIBPXKAT KAKTO IPABUTOHH, Taka ¥ kKaNHOPOBLYHE YACTHIH, Te HH BOIAT KO TEOPHA,
KOATO CBABPXKA M C CBEXNA X0 OOMKkHOBeHaTa AjfHmIafiHoBa rpasutanmus u Sur -
Muncopara Teopus npu Hucku enepruy. Hewo noseue, CTpynuTe 3a IpLB LT HE a-
BAT BE3MOXHOCT 33 IOCTPOABAHETO HA CHIIIaCyBaHA KBAHTOBOMEXAHHIHA TEOPHA HA
TPaBHTALHUATA, KATO IIO TO3H HAYHH HH OCHIYPABAT Hali-MAJIKOTO ¢ paboTel Mozxes
Ha KBAaHTOBATA PPaBHTAIMA. ‘

Hakpas npHauHaTa CTpYHHUTE TEOPHHM Jia Ca TAKA IIPHBJIEKATEIHH €, 46 Te [P EIJIAraT
paboTelny peasHCTHIHN TEOPHH Ha cBeTa. Pas6upa ce, moTeHuuansT Ha CTPYHHATA
TEOpHA 32 ENHO3HATHO ONIMCAHME HA PEANTHUS CBAT € Jajied OT CROATa peanusanus. Ho
HAMa HHTO €[IUH aCHIEKT Ha PEaTHuA CBAT, HabImomaBan focera, KOHTO a He Ce ChIbpXKa
B H3BECTEH CMHCEJI B CTPYHHATA TEOPHS.

Knae ce samMupame B Teopusita Ha crpynuTe? Hue ce HaTLKHAXME HA TAa3K TeopuA
TIO CJTy9aliHOCT. B IHEMIHO BpeMe BCHUKO, KOETO feHCTBUTENHO pasbupame, ca npaBmiIa-
Ta 3a paboTa ¢ nepTypGalOHHATA TEOPHs OTHOCHO JA/eH KIACHYECKH QOH M YACTHUHM-
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Te NPABHJA 34 MOCTPOABAHETO HA CHIVIACYBaHH Kilacmyecku dponose. Haxou cmarar,
Ye 1€ Ca HyXHH JECETHJICTHS, aKO He ¥ HOBEYe, 33 A H3CTICABAME H3YSPHATEIHO TA3H
TEOpHA. A 4e cMe Aajieq OT ITLIHOTO pasbupane juuy 4CHO OT (axTa, 4e egud oT oc-
HOBHYUTE NPOGJIEMH € a3 U3ACHNM JIOTHYecKaTa CTPYKTypa Ha CTpyHHaTa Teopus. Bee
onle HE jurcea obenMHEABALY IPHHIHI, KOATO a2 HA Jasa opueHTHpH. [loBeuero ot
JOCETallHATE HA OCTHXEHHS Ca TOYTH cirydaimt. AHHINANH pa3sy OTHOCHTENHOCTTA,
PBKOBOZEHKH Ce OT Hes - TPHHIMHIA Ha eKBABAJIEHTHOCTTA, - 4 €[Ba T0-KHCHO NOCTPOR
cBouTe ypasHeRuA. CTPYHHATA TEOPHA O FOJIAMA CTEICH Ce pa3BH B 00paTHaTa Nocoka:
OBPBO 64Xa OTKPHTH MAaTEMATHIECKHTE CTPYKTYPH, 4 €1Ba MO-KbCHO 3aMI0YHAXME 113
ce nobupame MUMHEWKOM N0 pusuueckure uaed. ITo Beaxa BEPOATHOCT e € HyXeH
OrpOMEH HalIpENBK, 33 Ja Ce MOCTHIHE NO-CHUIECTBEH THHAMUYEH KOHTPOI ¥ 33 Ja ce
IPaBAT MPECMATAHNA ¥ NPOBEPAME Npenckasanud. OHOBa, KOETO HU JIHIICBA, & ABN60-
KOTO BHHKBAHE B KOHIENTYaTHATA CTPYKTYPa, OT KOATO IPOU3ITHYAT CHMETPHHTE H
ocoberocTuTE Ha Teopuara. Hammme ca TBBpae MHOro 0enesn, 4e€ OKOHYATENHATA
(popmynupoBka Ha TeOpHATA Iie Ce OKaXe H3BLAPENHO GoraTa v ABI60Ka, HO Hali-Be-
POATHO T4 1€ GbAE TBLPAE PANTHIHA OT CEFAIHUTE HH JOCTA IPEMHATHBHM CXBAIAHHS.

7. JAKIIIOYUTETHH BEJNEXKH

B 3axirouenne Heka OTHORO Jia IOXUEPTAd, 9& OCHOBHHAT YPOK OT (DH3MKATA HA Ha-
IIETO CTOJIETHE €, 4e TalHATA HA IPKPOJaTa € cuMeTpuATa. Hali-3nauntennuTe hopmu
Ha CHMETDHA, KOHTO HUE ONO3HAXMe, ¢4 JIOKAJIHHTE CHMETPHH - 06IIaTa KOOpAHHATHA
HHBAaPHAHTHOCT H XanuOPOBBYHATA CHMETPHA. 32 PAa3/HKa OT TAX III0GAHUTE CHMET-
pHH He ce cMATaT 3a QynaamenTamay. [Toegero rmobansu cuMeTpun ca NpEGM3ATEN-
HH ¥ ]aXe OHe3d, KOHTO A0 TO3K MOMEHT HE C4 JAJH NPA3HAIH 33 HAPYILIABAHE, KAKBUTO
ca HanpuMep 6apHOHHOTO YKo H BepoaTHO Aaxe CPT, no Bcaxa BEPOATHOCT Iie ce
OKkaxaT HapyuresH. Frnexa, ue Te npocTo ca Cilydaiiiy NPOsSBH HA HUCKOEHEPTeTHY -
Hata ¢nsuka. KarmbpoprunaTa cHuMeTpHs OT Apyra cTpaia peaiHo HHKOra He Ce Hapy-
IIaBa - TA € CaMO OPHKPHTA OT ACHMETPHIHOTO MaKPOCKONCKO CHCTOAHHE, B KOETO
xuBeeM Hue. [Ipy BHCOKH TeMNeEpaTypH WIIH HAUIATAHHA KANMHOPOBLYHATA CHMETPHA
BHHATH 111€ C€ BE3CTAHOBH.

JlHec Hue CMe B THPCEHE Ba Te3H JBe (OPMH Ha CHMETpHS, B ThPCeHe Ha obequnena
TEOpHA, KOATO ChABPXKA H IBETE KATO CIIGICTBHE OT O-TOJIMA H HO-ABJI60XA CHMET-
pus, MO OTHOIIEHHE HA KOATO T€ CA CAMO HHMCKOEHEPIeTHYHH OCTaThiu. Hajmie ca
HAKOH IpH3HALM, Y€ TEOPHATA HA CTPYHHTE WM HelHHTe 06001enus me ycnee na
nocTurie Toa. Ho Ha HaC HM NPEACTOH 13 H3BBLPBHM OINE MHOI'O [ILITLL ITBT.

W taka ocHoBmaTa moyka e, ue Cumempuama dukmyea eaaumodeiicmausma, a
HAue duxmyea cumempuama. B

TpeBos OT anrnuicKy CbC ChKpawennn: Muxaun Bywes
PUPT-1350, October 1992
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CbBPEMEHHU ®N3NYHU METOIM
3A U3YYABAHE HA MO3BKA

Haym fxumoB*

qonemxmrr MO3BK, €Ha OT Hall-CHKPOBEHUTE TaliHU HA XUBATA NPHUPOJA, €
CKDHT H HEIOCTBIEH 33 HENOCPEACTBEHO HAOIONEHHE H H3ceaABane. B MO3b-
K2 Ha YOBEKA Ca ChCPENOTOYCHH IIO3HAHUATA 33 CBETA, B HETO Ce PAXIa MHCBJITA H C
HEro ¢a CBbP3asH €IHM OT Hal-Texxure 3a60NABaHUs, KOHTO IPOMEHAT YOBEIIKATA
TICHXVIKA.

ToBa, kK0€TO 3HaeM CBC CUTYPHOCT 3@ YOBELUKMA MO3LK JHEC €, ue TOM € 4acT oT
HEPBHATA CHCTEMA H C& CHCTOM OT HEPBHH KIETKH (HEBPOHH), KOHTO ¢4 CBBP3aHH B
CJIOXHA Mpexa. BpoAT Ha HEBPOHHATE € NeceTkH, a MOXe O ¥ CTOTHIM MHTHADAM U
BCEKH OT TAX € CBBP3aH CPeaHo ¢ 0koj1o 1000 xpyrn HeBpora. OTAeNHE HEPBHH KIIET-
ku, 6narosapeHne Ha CBOMTE H3PACTHUM (JEHIPUTH M AKCOHH), OCHLINECTBABAT 4O 200
000 xonTakTa (cHHamnca) ¢ Ipyra HeBponu. Llsnarta nelHOCT Ha MO3BKA € pe3ylITaT OT
€JIEKTPOXHMHYHH M XMMHYHH ABJICHHA H NPOLECH, KOUTO NMPOTHYAT B Mpexara OT
HEPBHHM KJIETKH.

Haii-coiiecTBeRnTE B CHI'YPHH 3HAHHA 33 MO3IBKA €4 MOJIyYEHH Ype3 U3ydyaBaHe Ha
MBPTBHA MO3BK , HA YIIOEHHSI MO3BK, Ha MO3bKa Ha H3CJIEIBAHY XXHBOTHH UJIH B ,,Hal-
nob6pus” cyuait Ha 60JIHAA MOIBK, KOHTO Ce Hy’kAae OT HeH3BexKHa HAMECA Ha HEBPO-
xupypra. Tesu 3HaHMA 06aue He ChIBPKAT OTTOBOPH HA MHOI'O BBIPOCH, KOHTO JOBEK
CM 3a1aBa M KOHUTO HH BBJIHYBaT. Kakso ¢raBa B MO3BKa, Korato voeex mucimn? Kax
mucyii 9oBexsT? Kaxpo mucin? 3a xoro macim? .

CxpHT B TBBpJaTa OOBHBKA HA Wepena, )XHBHAT MO3IEK € HEJOCTBIIEH 3a MIPAKO Ha-
6imronenne. Ho xakBo 03HavaBa IpAkKo Habmonenue? Kaxso Guxme Moriu Ja BUIMM
aKo YepensT u3ReHsxK 6u cranan npospaden? Expa M HelO IOBEYE OT eXHA 3ACTH-
HaJla KapTHHA HA CTPYKTYPATa HAa MO3bKA C OTIETHATE My aHATOMHYHHM 0COBGEHOCTH.
[Iponecute, KONTO NPOTHYAT B MOIBKA Ca HEZOCTHIIHH 32 HALIKTE ceTHBa. He e BB3-
MOXKHO C HEBBHOPBXKEHO OKO 1a ce HAOII0AaBa qBIKEHHETO Ha HOHHUTE Npes KIeThYHA-
Ta MeMOpaHa, KOETO ONpENENs eleKTPOXHMHYHHA XapaKkTep Ha Bb3GYIHMOCTTA HA
HEPBHATA KJIETKA, KAKTO H GHOXMMHYHATE NPOLECH Ha OOMAHA HA BEI[ECTBATA, KOHTO
OCHIypSBAT HEOOXOIMMATA eHeprus 32 QyHKIHOHHPAHETO HA MO3BLKA.

be3ycnoBHOTO 3HAUEHHE HA MO3BKA 33 XHBOTA U CHIIECTBYBAHETO HA YOREKA ONIpE-
nens HeoO6XOoNHMOCTTa OT Ch3aBaHe Ha METOMH, KOMTO N4 OCHIYPAT MAKCHMAJIHO
BesonmacHOTO My H3yuaBaHe. Baronapenne Ha pa3suTHeTO Ha BU3MKATA, IPE3 HALIUA

* H. Axumos, n.6.1., cr.ac. I ¢r. 8 U-T mo dusmonoras ma BAH.
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BEK CTAHA BH3MOXHO Ch3ZIaBaHETO HA TAKHBA METOIM, KOUTO OT €Ha CTPAaHA JI03BO-
JIABAT Ja Ce IPeoI0JIee RENPO3PAUHOCTTa Ha THKAHNTE, 4 OT APYTa H3MON3BAT BB3MOX-
HOCTHTE 32 HENPAKO W3CJENBAHE, KOHTO CH3JaBAT E€JEKTPUIECKATE ABJICHHA B HEB-
POHHHUTE MPEXH M QU3HOIOTMIHUTE IPOHECH Ha OOMAHA H IPEHOC HA BEIeCTBATA.

B HavasioTo Ha 70-Te FOMMHHM 3a1I0YBa CHLBPEMEHHATA €pa Ha METOLHTE 33 JI0JTy4a-
BaHE Ha H306PaKEHHA Ha BLTPEIUHOCTTA Ha JOBEIIKOTO TANO, KOMTO C€ OTJIMYABaT OT
IIOCKATE H300paXKEH A, NOJIYYaBaHH ChC CTAHAAPTHATE PEHTreHOrpad)Cku MeTou.
FOxuoadpuxauckuaT ¢uznk Asan Kopmax n Opuranckuar umxesep Cep [ondpu
XayHchmil, He3aBHCHMO eHH OT IPYT, Pa3BHXa NPHHIUIMATE HA PEHTI€HOBATA KOM-
morbpia TomMorpadus, a Xaynehuna cp3gane B AHIIIMA ¥ IbPBHAS KOMIIOTBPEH TO-
morpad.

KoMmoTspHAT TOMOrpadus ce OCHOBABa HA OTIABHA H3BECTHHA (BAKT, 4e KOJIKOTO
NO-TUTHTHA € €IHA THKaH, TOJIKOBA [T0-CHJIHO TS NOTIIbINA PEHTTeHOBHTe JIbud. OTK-
puBaHeTO MM OT Bunxenm PronTreH mpe3 1895 r. peBoNIONHOHA3NPA METHIIHHCKATA
JHArHOCTHKA, HO TBBPJE CKOPO ILTOCKUTE, ABYMEDHH PeHTreHorpadeku uzobpase-
HHA Beye He 3aJOBOJIIBaxa JIeKapuTe H uacnenoparesure. [Ipy KOMIIOTBpHATA TOMO-
rpadus ce noiyuana u3oGpaxeHne, KOETO CHILPXKA 3HAUMTEITHO NOBEYe HHGOpMA-
1M, OTKOJIKOTO TPaIMIHOHHATA PEHTreHOBA IUIaka. 3a 1enTa CHiHO (HOKyCcHpaH peH-
TrE€HOB JTbY MHOTOKPATHO, IIOX PA3WyeH bI'hJI NPEMHUHABA Npe3 TAN0TO. CrenyaHa
CHCTEMA PEaTHCTPHPA HHTEH3UTETA Ha BCEKH IIPEMHHAI JIbY. Taka ce MoIyd4asa MHO-
ro no-mbiHa MHGOPMAaNHd 3a ILTETHOCTTA HAa THKAHHTE, IPe3 KOUTO IIPEMHUHABA Jb-
9BT, H 4PE3 CJAOKHA H3UMCJIATENHA IPOrpaMa ce ch3nasa 06eMHO H300paXxKeHue Ha
H3CJIEAABAHATA YACT OT 4OBEIKOTO TANO. C IOMOMmTa Ha KOMIIOTBPHATA TOMOrpadus

CE CB3XaBAaT ﬂaoﬁpaxcemm Ha paIHYHH 9aCTH HA MO3BKa B OTHC/IHH CPE30BE, KOETO

HOCH HECPaBHHMO no-6oraTa HHQOpMauus OT JByMEDHATA PEHTIEHOBA CHUMKA.

ITponuuaeMocTTa Ha GHONIOTHIHMTE THKAHH 32 PEHTFEHOBHTE JIBUH H Pa3iHqHaTA
CTEIEH HA NOTTTBIAHE, KOATO € XapaXTepHa 3a BCAKA THKAH, JaBAT BB3MOXHOCT Ja
HaJIHMKHEM BHB BBTPEIIHOCTTA HA HENPO3PAYHHA YEPEn HA JKMBHA 4opek. Kommo-
TBPHATA TOMOTpadHa Pa3IIUPH N0 HEBEPOATEH HAYKH TA3M BHEIMOKHOCT ¥ TOBA LO-
nece HoGenosa narpana Ha aBTopuTe HAa MeTo/a mpes 1979 r.

[TosyqaBanero Ha H306paKeHHA C OMOINTA HA PEHTIEHOBUTE JTBYM HADEN C H3K-
JIOYHTENHOTO CH 3HAYEHHE 32 KIMHAYHATA OHATHOCTHKA, KPHE ONACHOCT OT pendia
HexesaHu edexTd. Te ce ybokaT npeau BCHIKO Ha pakTa, 4e 3a MoydaBane Ha 106po
u306paxenye, HOBEMKOTO TAIO TPAGBa Aa 6be NIPOHH3AHO OT MOIIHM €JIeKTPOMAT-
HHTHM UMIYJICH ¢ MHOIO MaJIKa JBJDKMHA HA BBITHATA. Pa3uuTa ce HA NOrTBIIAHETO
HA €HEPruATa Ha PEHTICHOBHTE JIbYM OT XHBHTE THKAHU, KOETO KpHE ONpEemeleHH
TMOTEHUHAJIHN OIMACHOCTH. ’

B kpas na 30-Te ¥ HawanoTo Ha 40-Te roJUHM HA HAUTKA BeK (PHAMLUTE OTKPHBAT H
H3y4aBaT APYro ABJIEHHE, CBBEP3aHO ¢ OGN LUBAHETO HA TENATA, HO CBC 3HAUHTEHO 110~
L@AAI0 eeKTPOMArHHTHO JIbIeHHe OT JHANA30HA Ha panuoBbianuTe. ToBa e aape-
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HHAT MAarHATEH PE30HAHC.

Ho xax 61 Morsa za ce H3MOJI3Ba AJPEH MATHUTEH PE3OHAHC 33 IONYJaBaHE HA
u3o6paxende Ha Mo3bka? KakTo H IPH NPUNATAHETO HA PEHTIEHOBHTE JILYH B PEHT-
FEHOBATA KOMIIOTBPHA TOMOrpadHs, MarHUTHO-Pe30HAHCHOTO H300pasaBane WK 33
kpatkoct MPU, ce ocnopapa Ha (yHIAMEHTAIHHTE H3CIEABAHEA BB (U3UKAT2 H HO-
crenuaigo Ha 56e300HIHOTO B3aHMOACHCTBAE MEX LY HAKOH AJ1pa B YOBEIIKOTO TAJIO
(xOraTo ¢a MOCTABEHM B CHJIHO MAarHWTHO NOJIE) H PAJHOBLIHH. 3a na ce u3berne He-
NIPHATHOTO, OACHO 3BYHEHE, AyMATa ,,ANPEH” He & BXIIIoUeHa B HanmeHoBanneTo MPH
Ha TIpouexypara.

SIBneHMETO AOPEH MATHHTEH PEe3OHAHC, HaH-eJIEMEHTAPHO Ka3aHo, Ce ChCTOM B
NpOMSHA HA OPHEHTALHATA HA SAPEHUTE MarEUTHHU JHUIONH NOJ BBL3NEHCTBHETO Ha
paIHO-BBAHOB MMIYJIC M CJINBAUIOTO HMIIYJICA NOAPEXJaHe HA JHMIOJIUTE IOX
BB3AEHCTBHETO HA CHJIHO MarauTHo noie. [IponecsT paboTH caMo € AApa, KOUTO
HMaT HeueTeH 6poii MPOTOHH WK HEyTPOHH ¥ Haii-noBpe, koraTo sapara ca B u3obwime.
IMo Ta3u npuuMEa 1 OPOTO Ha BOXOPO/a € Hali~mo6para Mumena 3a MPU. Bonopoasusat
aTOM KMa eIMHE-€JUHCTBEH IPOTOH, @ BOZOPOIBT, KATO 4aCT OT BOJHATE MOJIEKYJIa, €
eIlMH OT Haii-OOMJIHO CPEMIALHTE CE& EJIEMERTH B YOBEIIKOTO TI0. EneMentapuure
MArHMTH, IPOTOEHTE B AXPOTO Ha BOZOPOJA, PEArHpaT camo Ha 9YeCcTOTAaTa Ha
paIMOMMITYJIC, KOATO ce onpenens oT ¢hopmynara Ha Jlapmop: © = yB,. Camo Tasu
4eCTOTA NPEAU3BHKBA DE30HAHC B IPOTOHHTE HA BOJOPOJAHHS aTOM IPH JajeHo
MAarHHTHO 1noje B,.

dopmynara Ha JlapMOp NOJCKa3Ba MEXaHU3MA HA MPOCTPAHCTBEHA JIOKANK3AIUs
HA CHTHAJIA OT AHPEHHd PE30HAHC H NOCIeBaLIaTa Bh3MOXKHOCT 34 NONy4YapaHe Ha
unbopmanus 3a Gopmupane Ha usobpaxenue. ITpes 1972 r. ITon Jlayrepbsp pemasa
BBIPOCA 33 TpaHchOopMEpaHe Ha JAHHATE OT COEKTPHTE, KOUTO Ce IOJy9anaT C Io-
MOLITA HA SAPEHHA MATHUTEH PE30OHAHC, B TPUMEDHA KapTHHA, KATO MaHHIYIHpa ca-
MOTO Mar"uTHO noje. ITo To3n HauMH e BE3MOXHO, ¢ MHOI'O roJisMa TOYHOCT H IIpe-
JBAPHTEITHO, A Ce OTPEHENId elIeMEHTaAPHUAT 06eM B IPOCTPAHCTBOTO, OT KOKTO e
6'B/€ [OJlyYeH MATHHTHOPE30HAHCHHAT CHIHAJI IPH J@f(eHa JeCTOTa Ha PaIHONMITyJI-
ca. 'osleMuHATA HA CHTHANA CBHIIECTBEHO 3aBHCH OT KOJHYECTBOTO HA BOJOPONHHTE
aToMu B TO3H ofeM.

MaHEnyauUsTa Ha MAarHUTHOTO NOJIE C€ OCBHIIECTBABA 4UPE3 Ch3JaBaHe Ha HEXO-
MOTEHHOCT B ITbPBHYHOTO MATHHTHO OJIe HA MOIIEH CBPBXAPOBOAALI Marnut. Ore-
paTop®T Ha cucremara 32 MPU cr3gaBa n GOpMHPA HEXOMOTEHHOCTTA Ha MOMETO ¢
MOMOIITA HA DOITBIHATEIHH MATHATHA HOJIETa, NPEAH3BHKAHYE OT €JIeKTPOMATHHTH,
KOWTO ¢a KOAKCHAJHH ¢ OCTA HA OCHOBHOTO MAarHHTHO moJje. Taka IOoJy9aBaHeTo Ha
MPHU ce crexna 0o caeaHoTO: B manen ToMorpadcku cpes ce yCTaHOBABA ONpeNesne-
HO IO CWJIA MarHETHO NOJIe, IPH KOETO NPOTOHATE HA BOXOPOA2 BBB BCSKA TOYKA OT
cpesa e Pe3OHHpAT NPH PaJHOMMIIYIIC ¢ ONpPENeNieHa 1ecTOTa, JOKaTO MPOTOHKTE
OT ChCEIHHTE ODIACTH HAMA [a NOTIBIIAT SHEPIUATA Ha PAJHOHMITYJICHTE, 3all0TO
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HETOCPEICTBEHOTO UM MATHHTHO OOKPTLKEHHE, & CJIEOBATENIHO U CHOTBETHATA MM
Jlapmopoga yectoTa me Obae pasAdHa. ’

MPHU e enuHCTBEHHAT METOM 33 M3y4aBaHe HA MO3IbKA, IIPH KOWTO ce M3noy3BaT
CBEJEHHS OT IIPOLECH, IPOTUYALTH BHB BETPEIIHOCTTA HA MO3BKA, HO JIOKAJIH3aLAATA
HAa MACTOTO HA HAGTIONABAHMA NPOLEC ce onpexnend npensapurerndo. IIpu scuyku
OCTAHANM METOIM, IPH KOHTO CE& PETHCTPHPAT PE3YJITATH OT OChIIECTBABAIIY Ce BLB
BBTPEIIHOCTTA Ha MOSHKA [POLECH, JIOKANH3ANUATA HA H3ITOYRUKA HA HHbOpManugTa
ce OCHLUIECTBABA BMOC/IEJCTBHE. 32 TA3M JIOKAIH3AIHA MOXE Ja Cé ChOH CaMO BL3
OCHOBA Ha aHAJIM3 HA PETHCTPHPAHHUTE ABICHHA.

MeroauTe 32 H3yyapaHe HA MO3BKa, KOHTO C€ ONMPAT HA IPOIECH, IIPOTHYAIIM B
CaMusA MO3BK,MOTAT & Ce pasfeNsT Ha JBa Kiaca. B IBPBHA KJIAC BIIH3AT METOIH,
KOHTO PErHCTPHPAT PE3YNTATATE OT EJIEKTPHYECKATA AKTHBHOCT Ha MO3BKa. KEM BTO-
pHs KJIac Ce OTHACAT METOJH, B OCHOBATa HA KOHTO JIEXaT IPOLECH, CBBP3aHH ¢ 06~
MSHATA Ha BEIECTBATa B MO3BKA.

O1e ¢ OTKPHBAHETO Ha eJIEKTPUIECKATA NIPHPOLA HA IPOLECUTE HA B'b'36y>x11ane B
HEPBHATA CHCTEMA 32 ,,CIIENHAMCTHTE B 06/1aCTTa HA MAPANCHXUIHOTO HAMA ChM-
HEHNE, 9€ € HaMePEH JBITO THPCEHHAT OT TAX MATEPHAJIeH HOCHTEN HA MHCBIITA.
IlfoMm B HEPBHHTE KJIETKH IPOTHYAT EJIEKTPHYHH NPOLECH M MEXAY TAX C& pasnpocT-
PaHABAT EIEKTPHYIHHU IO XapakTepa CH HEPBHH UMIIYJICH, TO OH ClienBasno Oa MOXeM
JIeCHO j1a pa3bepeM KakBO MUCIH 9oBeK. Bcexy 3Hae, ye MPOMEHITMBHAT TOK (2 HMEHHO
TaK’bB TOK IPOTHYA IPE3 KIETEIHaTa MeMOpaHa npH BE30YXaHe HAa HEPBHATA KJIET-
Xa) € CBBP3aH C NOABATA HA EJIEKTPOMArHuTHO noje. To ce pasnpocTpanssa npakTH-
qeckH 0 0e3kpaiHOCT ¥ MOXe, IO NPHHIHI, Ja GhAe PerucTpHpPaHO!

o npunnun, na. ¥ npeB € yors a perucTpupa enekTpHYeckaTa aKTHBHOCT Ha
Mo3bka Xanc beprep npes 1929 r. Tyk cTaBa ryma 3a perucTpanys Ha akTHBHOCTTA Ha
KHBHA MO3BK Ha YOBEK € IOMOLITA HA eNIeKTPoJH. ECTeCTBEHO, TOBA € HABIHO Ges-
BpeJleH 33 YOBEeKa METON, IPH KOHTO e IMHCTBEHOTO HeyHOOCTBO € CBLP3AHO ChLC 3aj1e-
NBAHETO HA eNEeKTPOJUTE BLDPXY CKajina. PerncTpHpannTe eJIeKTPUYHM CHIHAIH €A C
HHIIOXHA aMIUTHTY A3 (MUKPOBOJITH) H €2 HEOOXO MMM CIENHATHA YCTPoHCTRa, upes3
KOHTO CJieJl MHOTOKPATHO YCUNBAHE TE3M CHTHANM Ja MOraT jaa ¢e HabmaronaBsaT Ha
€KPaHa Ha eJIEKTPOHHO-JIb4eBa TP16a, Ja ce pErHCTPHPAT KATO 3aIHC BBPXY XApPTHA
WTH 1a C€ aHAIH3UPAT ¢ [IOMOLITA HA CIIEHAHO Pa3paboTeHy IPOrpPaMH OT KOMIIO-
Thpa, ¢ KOHTO e CHabnen BCeKH ChBpEMEHEN elekTpoenmedaorpad.

ITo orHomenue wa Hagex/aTa ¢ moMolnTa Ha enuedanorpamara (EE) ma ce pas-
Gepe Hero moBeve 3a CHIHOCTTA HA PaBOTAaTa HA MOIBKA, PE3YJITATHTE CE OKa3axa
HEH3MEDHMO NIO-CKPOMHH OT OdakBaHunTa. HaucTHHA CTaHa AcHO, Ue ejlekTHvyecKkaTa
SKTHBHOCT HA MO3bKa 3HAYMTEJHO C€ PA3NHYABA B 3aBHCHMOCT OT TOBA HAJH YOBEK €
Bynen, nanu cm Wik cbHysa. EnexrpoennedanorpaMaTa Moxe omme na OTKPOH IIOJ,
YepenHaTa KyTHs olpeferneHs 061acTH Ha MO3bKa, KOHTO €a Hal-061110 CBBP3aHH ChC
CHCIHAM3HPAHH CETHBHM (QYHKIHH KATO 3pEHMe, CJIyX, TEIECHA YyBCTBHTENHOCT M
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npyru. OcoBGerHo npeuMCTBO Ha METOJA €, Y€ MOXE Ja Ce M3II0JI3Ba IPH H3C/IeBaHe
Ha HOPMAJIHH, 3TPABA XOPA, 2 CHILO TAaKa H 33 THArHOCTHKA Ha onpeneneny 3abosna-
HHAS HA MO3BKA.

ExHa OT CepHO3HATE TPYIHOCTH NPH CBLP3BaHETO Ha BBIHOOGpasnuTe EEI - nu-
HHM C HENOCPEACTBEHATa NeHOCT Ha eIHa WK JpYra OrpaHHYeHa JacT Ha MO3bKa €
$akThT, Ue eIeKTPHIECKHAT CHIHAJI, KOHTO C€ PErHCTPHPa OT NOBBPXHOCTTA HA ITIaBa-
Ta, € Pe3yNATaT OT CyMHPAHETO HA MHOrOGPONHH eNeKTPHIHM CHIHAJIH OT Hal-pasin-
auy o6nacti. Te3n CHrHAJIE Ce PasnpOCTPaHABAT B HEXOMOIeHHHA IPOBOIHHK HA MO~
3LYHATA THKaH, OOBHBKHUTE HA MO3BKa, KOCTTA HA deperia H KOXaTa Ha ckanma. Bcudko
TOBa B 3HAYMTENHA CTEEH H3KPHBABA CHTHANA H NIDABH MHOI'0 TPYAHO ONPEREIAHETO
HA HErOBHA M3TOYHHK.

Blarogapesue Ha CJIOXHA KOMIIOTBPHH IPOrpaMH, KOUTO MoraT aa obobmasaTt
IAHHUTE eNHOBPEMEHHO OT 3HAUHTENEH Gpoil OTBEXNAHMS, € BH3MOXHO Ja Ce NIOCT-
pOM pasnpezieleHHeTO Ha MOTEHIHANA, Ch3aBaH OT eJEeKTPHIECKHTE CHIHAJIM BhHB
BCEKH MOMEHT OT BpeMeTo. IIpu Tosa BpemesaTta pas3fieJIMTeHa CIOCOBHOCT Ha eite-
KTPHHYECKATA PECHCTPAIMS HA MO3bYHATA AKTHBHOCT € MHOTO BHCOKA. T e oT mops-
I'bKA HA HAKOJIKO MEAHCEKYHIH. Braronapenue Ha H3YHCINTEHUTE BB3MOXKHOCTH Ha
CBHBPEMEHHHTE KOMIIOTPH MOXeE He CamO0 Jja Ce ONHIIE PAasnpeNeNeHHeTo Ha IOTex-
Hyasa BLPXy Yepena BLB BCEKH MOMEHT OT BPEMETO, HO M Ja Ce MOJyJaT KapTH Ha
pasmpeneNesHeTo Ha IUTHTHOCTTA HA TOKA, YHATO pajguanHa (nepueHIuKyIspHa Ha
MOBBLPXHOCTTA HA CKAJIa) ChCTABKA € BTOPATA HPOH3BO/JHA HA PA3NpEesIeHHeTO Ha
HoTeHnuana. PasnpeneneHHeTo Ha IUIETHOCTTA HA TOKA, Clell BH3YaIM3MPAHETO My
BLPXY eKpaHa Ha KOMITIOTHPA, iaBa M0-106pa NpeAcTapa 3a JIOKANH3aUATa HA AKTH-
BHMTE YACTH HAa MO3BKA W He 3aBHCH OT H300pa Ha peepeHTHHA eJIEKTPOJ, KaKTO &
OpY pasIpeaeneHHeTo Ha MOTeHIHAA.

Jloxanu3anuaTa Ha H3TOUMKA HA eJIEKTPUYECKaTa AKTHBHOCT HMA CHIIECTBEHO 3Ha-
venue, 0cobeHo 3a u3ydaBane QyHKUHMHTE HA KHBUA MO3BK. KOraro M3TOYHHIHNTE Ha
eNIeKTPHIHOTO NOJIe Ca M3BECTHH, EIeKTPOJMHAMHUKATA HH AaBa TOYHOTO pasnpeaere-
HYe Ha TTOTEHIMANIA M TOKOBeTe B pocTpancTsoTo. ITpu enexrpoenuedanorpadpckara
PETHCTDALHMS M3CIEJOBATEIAT [103HaBA NIOJIETO KA MOTEHIMANa ¥ TOKOBeTe. 3afavaTa
My € Jla HAMEpH PA3NOJIOKEHHETO Ha U3TOTHMIIATE, IOPOIHIIH ToBa noje. Tasu o6pa-
THA 3a7a4ya e TRBPJE TPYIHA 3@ PelIaBaHe, 3alI0TO HAMA eJHO3HAYEH H €JHHCTBEH
orrosop. M3cneqosarenyTe IPHEMAT, 9€ H3TOUHALNTE HA TbPBUYHHTE TOKOBE, KOUTO
IOpaXAaT eIeKTpOeHIedanorpamara, ¢a TOKORH JHIIOJIH ¥ CJTE[l CIIOXHK IPeCMATa-
HHES ¥ ChOOpassBane ChC CBOHCTBATA Ha 06eMAMS NPOBOAHHK H aHATOMHASATA HA MO3b-
K4, MOTAT Ja NPaBAT U3BOJIM 32 TOBA KOM YaCTH HAa MO3HKA YYaCTBAT B OCBIIECTBABA-
HETO HA ONpEJesIeHy MO3HABATENHH WIH APYTH NPOLeCH. 3a CHKAICHHE Te3H W3BOIH
¢a OTHOCHTEIHO IPHEMITHBH CAMO 33 H3TOYHMIM, PA3NOJIOKEHH B OJIH30CT 10 MOBEP-
XHOCTTA Ha MO3HKa. 3aKJIIOYeHHs 32 AKTHBHOCTTA Ha IbIOOYMHHM CTPYKTYpH ca ofu-
KHOBEHO TBBHPJIE HECHT'YPHH.
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Bege cnoMeHaxMe, 4e OTBEKAAHWTE MHOrO Clabu eNeKTPHIHH CHIHAMH OT IIOBLPX-
HOCTTA Ha TJ1aBaTa Ca MOPOJIEHH OT NPOMEHJIMBH TOKOBE, KOHTO MPOTHYAT B CJIOXKHH
MpeXH OT HeBpOHH. TaxMBa TOKOBE CIEOBA A IPEIUIBHKBAT MPOMEHH HE CaMO B
eJIEKTPHYHOTO, HO H B MATHUTHOTO TTOJIe HA MO3bka. HO ako perucrpanuara Ha enex-
TPUYHATA CHCTABKA, MAKAD H Cjlel 3HAYATENHO YCH/IBAHE, € OCHIIECTBAMA OTHOCH-
TENHO JIECHO, MATHUTHATA CHCTABKA Ha [IOJIETO, IOPOXEHO OT MOIBLYHHUTE TOKOBE, A0
npeny JeceTHHA roJHHM Oellre HarbJIHO HeyJoBrMa. PerucTpannaTa Ha Ta3sH MarHuT-
HA CHCTABKA, T.€. HA TAKA HapeueHaTa Marunroenedanorpama (METD) e ocobeno npu-
MaMJIMBA [(ej]. 32 pas3nuka OT eJIEKTPUIHOTO NOJIe, MArHATHOTO NOJIE HE C& BIMAE OT
ceoiicTeara Ha 06eMBMA TPOBOAHUK U ak0 Obie PErHCTPHPAHO 110 MONXOISI HaYMH,
OM 1aJI0 3HAYHTETHO 0-ACHH CBEIEHHs 33 PA3NOJIOXEHUETO HA EJIEKTPHYECKY aKTHB-
HHUTE HEHTPOBE HA MO3BKA. :

IIpes nocneguuTe roguny Gi1xa XOHCTPYHPAHH CIIELHATHNA HEBPOMATHHTOMETDH,
KOHTO ¢4 B CBCTOSHHE Ja PETHCTPUPAT MArHHTHUTE MOJIETa, Ch3TANEHH OT HOHHUTE
TOKOBE B MO3BYHATA HEPBHA THKaH, Ch31aBaHeTO HA MATHUTOMETPHTE CTAHA BB3MO-
*HO OnarojapeHue Ha PasBUTHETO HA TEXHHKATA M pa3palOTBAHETO HA CBPBXIPOBO-

AU kBanToBY uarepdepenunu nerexropu (SQUID), cnocobuu na perucTpUpaT HA- |

IIOKHY MarHUTHHE NOjIeTa. B chBpeMeHHHUTe ycTpoiicTsa GpOAT HA Te3H HETEKTOPH,
PasnoJIOKEeHH OKOJIO IJIABaTa Ha H3CIeIBAaHHA YOBeK, Moxe Ja nocturue 122. C taxma
ITOMOLI Ce TOJY9aBaT CBEIEHHA 33 MATHUTHOTO MOJIE HA MO3BKa, 38 H3MEHEHHETO Ha
TOBA [0J1e BBB BPEMETO, KOHTO ChBPEMEHHHTE KOMIIIOTPH Ca B CHCTOSHHE Ja aHANH-
3MPAT H 9Upe3 CIOKHHA HU3THCIEHHA Ja OTpPENeNaT PaslojioKEHHEeTO HA H3ITOYHUI[HTE
Ha eNeKTPHYHA (HEepBHA) AKTUBHOCT BHB BHTPEHIHOCTTA Ha MO3BKA.

Ocobeno pocroitacrso Ha EEI" u MEI" MeTotuTe € BB3MOKHOCTTA 32 IPOCIIEAIBA-
HE Ha H3MEHEHHS B MO3bYHATA AKTHBHOCT, KOUTO MIPOTHUAT MHEOro 6wp3o. Eto zaumo
TE3H METOMH, KOUTO JHEC BEYE Ce CHUETABAT, ¢4 0COBEHO MOIXOMALIH 3a ONpefelsiHe
Ha TOYHOTO Pas3NojIokeHne Ha o6acTu B MO3BKA, THATO aKTHBHOCT CE IPEAU3BHKBA
OT HETOCPEACTBEHH BHHIIHH BB3IEHCTBHS.

MetoauTe 3a vabmogenre Ha MO3BYHATA OEHHOCT, KOMTO NHEC HArAEXKZAT ocolbe-
HO TIPHBJIEKATENIHH, CE OPHEHTHPAT M KbM H3IION3BaHE Ha JIPYrd H3TOYHULIM HA HH-
(opmanus 3a aKTHBHOCTTA HA MO3BKA. B oCHOBaTa Ha Te3x MeTOXH cTOM GAKTHT, ue
33 IEHHOCTTA HA MO3BKa, KAKTO M 33 NeffHOCTTa Ha BCAKA JPYra CHCTEMA B OPraHH3Ma,
e HeoOxonuma eneprus. KoJIKOTO TIO-aKTHBHE €8 HEPBHHUTE xne*rxfi?’ronxona fnoseyge
Ce HYXKJadT OT KMCJIOPOJ M OT XPAaHWUTEJIHY BeliecTBa. Te3d HyXKAHW Ce 3a/OBOJNISBAT
9pe3 OCHTYPABAHE HA HeOOXOIUMHS NPHTOK HA KPHB KBM aKTHBHHTE O6JIACTH HA MO-
3uKa. Cre10BaTENIHO, aKO HMaMe BE3MOXKHOCT 1a HabiojapaMe U3MEHEHHATA B KP'b-
BHHS MOTOK HJIH B KOHIEHTPALMATA HA PAIHYHH BELIECTBA, KOMTO y4ACTBAT B OCH-
UIeCTBSIBAHETO HAa MOIBUHATA AKTHBHOCT, HHE I1I€ 3HAEM BLB BCEKM MOMEHT OT BpeMe-
TO KOH YAaCTH Ha MO3LKA ca 0CODEHO aKTHBHH. .

Tyx Ha IOMOLU HIBAT SOpeHuTe TexuukH. Ha ILpBO MACTO ¢e H3MOI3Ba TEXHHKATA

214 : -CBemsm na pusukama - 4/96

Ha Oenssapure aToMu. OHpeneneHy XMMHYHH eJIEMEHTH B ChCTaRa Ha crenubuIHu
MOJIEKYJIH Ce 3aMEHAT ¢ TEXHU KPAaTKOXUBYIIH PaJHOAKTHBHH H30TOMH. Ta3H TeXHUKa
€ B OCHOBATA HA €IUH OT Hall-CLBPEMEHHHTE METONM 33 H3CJIeIBaHe HA MO3BYHATA
aKTHBHOCT, METOX'HT HA IO3UTPOH-eMUCHOHHATA ToMorpadiua win Hakpatko ITET.

CriectBed npu [1IET e u360psT Ha paguon30oTONa, KOHTO NPH PasnafgaHeTo CH
H3TBYBa Ho3HTponu. M300pET He e ciyuaeH, 3al0TO H3TLUSHHAT NO3HTPOH AHUXHIIH-
pa He3abaBHO ¥ B HemocpeAcTBeHa BiIH30CT, KOETO € CHIPOROAEHO C HATHUBAHE HA
IBa AHTHIIAPAJIE]IHA TAMA-KBAHTA, YHETO PETHCTPUPAHE OT JAATUHIH, PA3lONOXKEHH
OKOJIO [JIaBaTa HA YOBEKa, BEJXHAra BL3IPOU3BEX A MECTONOIOKEHHETO HA ChOuTHE-
TO. '

OTHAYAIO ITIHKO3ATA € M3NOJI3BAHA KaTo 6eNif3aHO XMMHIHO BEIeCTBO, KOBTO ce
HHKEKTHPA B KPBLBOHOCHATA CHOTEMa Ha MO3bKa. I10-KbCHO TA € 3aMEHEHa ¢ BOJa, B
9UATO MOJIEKYJIA € BKIIOYeH H30TON Ha kuciopona. JsmwkenueTo Ha Sens3anure Mo-
JIEKYJIH C€ CJIeI¥ ChC CIIEL[HATHH IETEKTOPH, PA3NoJIOXeHH OKOJIo riaapara. ITo-Buco-
KA XOHIEHTpalus Ha GejifA3ani aTOMH € CBBP3aHa C IO-TOJIIMa PalHOaKTHBHOCT, Pe-
THCTPHPAHA B JaNEHO MSCTO, M CBHIETENICTBA 33 ITO-TOJIIMa aKTHBHOCT Ha JafleHa
MO3BbYHA CTPYKTYpa. Upes cnenuainu rpadHaHu IpOrpaMy Ha eKpaHa Ha MOHHTOD Ce
Bh3NPOU3BEXAT IIBETHA 00pasH, KOUTO OTPA3fgBaT CTENEHTA Ha AKTHBHOCT HA Pa3iu-
YHHTE 4ACTH HA MO3ZLKA BLE BCEKH MOMEHT OT BpeMeTO. B TOBa Ce CHCTOH CHIHOCTTA
Ha O3 TPOH-eMHCHOHHATA TOMOTpadus.

PaspuTHeTO HA PEHTIEHOBAaTa KOMMIOTHPHA TOMOrpadus, MarHHTHO-DE30OHAHCHO-
TO W306pa3ssane, MaruuToennedanorpaduaTa H NO3UTPOH-eMHCHOHHATA TOMOrpa-
¢$ust 6u 6uno HemucaMMO Ge3 yCLRTLPUISHCTRAHETO HA CHLBPEMEHHHTE AJDEeHH TeXHO-
JIOTHH, TEXHOJIOIHATA 32 UPOKIBOIACTBO HA CBPBXMOBOIAINN MATHHTOMETDH U 0cobe-
HO §e3 pasBHTHETO Ha CHBPEMEHHHTE KOMIIOTHPHH M HHPOPMAIMOHHH TEXHOJOIHH.
Brnaropapenue Ha TSX IHEC'MOXe Ja Ce OCBIIeCTBH MpepaboTBaneTo' Ha OrpOMHOTO
KOJIMIECTBO HH(POPMALUA, KOETO CHITETCTBA H3YYABAHETO HA MO3bKA H NPEACTABAHE-
TO HA PE3YJITATHTE BLB BHA HA AMHAMHWYHHE IBETHH H300DaXXEHHUSA, KOUTO WIKOCTPU~
paT HeroBata pa6oTa. CpaBHABAHETO HA TIOJTYYEHHTE KADTHHU HMA 3HAYEHUE HE CAMO
33 OMO3HABAHETO HA MPOIECHTE, KOMTO MPOTHYAT B 3IpaBHA MO3bK. Paskpupar ce
IIHPOKH BE3MOXHOCTH 32 POCHEAABAHETO Ha BOJIECTHH IIpONECcH B MO3bKA, KAKTO U
HA Pe3yJTATHTE OT NPHIOKEHHETO Ha PA3IMYHM JIEKAPCTBEHH CPENCTRA BBPXY MO-
3puHaTa AeiiHoCT. BhupekH 4e Bee olle eHaTa Ha Hai-ChBPEMEHHUTE YCTPOHCTBA 32
Habmrogenue Ha paboTaTa Ha MO3bKa € TBBPAE BHCOKA, OBIEIIETO HA METORMTE €
ronamo. To ce onpemesns XakTo OT M3KJIFOUHTENIHATA BaXHOCT Ha 3HAHMATA 3a pabo-
TaTa Ha MO3BKA, TAKa M OT BCeOGLIOTO NPU3HAHAE, Y& JHEeC HeoOXOQUMOCTTa OT H3y-
YABAHE HA YOBEKA € U3KJIFOYHTEJIHO MOLIEH CTHMYJ 33 Pa3BUTHE Ha HAH-HOBM H yCb-
BLPLIEHCTBAHK TexHoytoruy. M
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MATHUTOOIITUYHU EREKTH

Mapus Baukuuesa*

Mamnrooummme e(eKTH BL3HHKBAT TIPH B3aMMOJECHCTBHE Ha CBETJIMHATA C
BELIECTBO, TOCTABEHO BB BLHIIHO MarHuTHO nojte. OTkputH npes XIX Bex,
Ha TaxHa 6a3a ce pazpafoTRaT pa3THYHH METONH 33 H3MEpBaHe HA MATHUTHHU XapakTe-
pucTuxn. Hanpumep JiHef{HONONAPH3NpPaHA CBET/IMHA Ce OTpassBa MIIH NPEMHHaBa
TIpe3 THEHBK MarHuTeH ofpasel] H BE3HMKBA BBPTEHE Ha PaBHUHATA Ha MOJAPH3ALHA C
BB3MOXHOCT 33 BH3yajlHo HablirofaBane Ha JOMEHHATa CTPYKTYpa Ha obpaseua.

Tean edieXTH MO3BONABAT [a Ce H3CIEABAT PA3NMIHH XAPAKTEPHCTHKH Ha MOJISIPHU3H-
panata (IpeMHHaJa WM OTPa3eHa) CBETJIMHHA BBJIHA OT HHTEH3HTETAa HAa BBHIIHOTO
MACHHTHO MOJie, OT TeMIepaTypaTa H XAMHYECKHA CHCTaB Ha MaTepHala, OT bI'bjla Ha
najaHe HA CBETNHHATA BBPXy obpasena u JIp.

MareuToONTHYHHTE ePEKTH, CEIETAHH C ONPENENAHETO HA ONTHYECKUTE KOHCTAHTH
(xoe(uuMEeHT HA NpedynBane U KoeQHIMEHT Ha OTPaXKeHrE Ha CpellaTa, B KOATO ¢e pas-
NPOCTPAHABA CBETJIMHHATA BEJIHA) MI0380JBAT Ja C¢ HAMEPAT HAKOH (yHIAMEeHTaNHH

MarHHTOOXNITHIHY NapaMeTpHd KAaTO: KOMIIOHEHTHTE Ha TEH30pa Ha NUHCIICKTpHYHATA HIIH

MarHHTH2 IPOHHIAEMOCT, eHEPreTHIHHA CHEKThP Ha MaTHUTOAKTHBHUTE HOHH B MarHu-
TONOApeeHH THeJCKTPHIH K METAJH, Pe3ylITaHTHATA HAMarHHTEHOCT HAa MarHHTHHTE
HOfpeIleTKH, TOJleMHHATA Ha 0GMEHHOTO IOJIe ¥ APYIH MarHUTHH XapakTepHCTHKH [1].

Vnolen MaTepuan 332 MATHUTHOOIITHYHO H3CIIeBaHe ca TEHKUTE MATHUTHH CJIOEBe
(TMC). Ilo-HaTaThK Lie ce clpeM BbPXY MATHHTOOITHIHUTE METOIH 3a HablIoIeHHE H
CpencTBa 3a H3MepBaHe Ha DapaMeTpHTe Ha JIOMeHHaTa cTpykTypa B TMC.

IMopanu cuiHaTa agU30TpOmKA Ha hopMaTa THHKHTE MATHHTHH clIOeBe MMAT Xapak-
TepHa JOMEHHA CTPYKTypa. EHepreTHYHO He € H3ro[Ho fa ce 00pa3yBaT HOMEHHM CTEHH,
yCIOpeOHH Ha paBHAHATA Ha CJIOK, a TAaKHBa, KOUTO CKII0YBAT ONPEENIEHH BIUIH C Hed.
JloMenuTe npoHH3BaT UsaTa nebenuna Ha ¢J1os 9 BU3yalHOTO HaOMONeHHE Ha IOMEH-
HHTE CTEHH ITO IOBBPXHOCTTA AABA KADTHHATA Ha Pasnpene]eHHeTo Ha JIOMEHHATA CTPYK-
TYpa Ha CJIOA.

Axo mox MEKPOCKOTI HabrojapaMe TRHBK MarHUTEH cJIol, BEPXY KoiTO € HaHeceHa
eMyJicHs OT QHH XKeJle3eH Npax, MOTaT [ja Ce BHAAT Taka HapeueHHTe ,,IpaxoBu Gurypu”.
Te ouepraBaT rojleMHHATA Ha NOMEHHHTe 00pasysaHus, Thil KATO XeJIE3HHUAT IIPax ce &
CLCPENOTOTIII [0 IMHUMTE Ha JOMEHHHTe rpaHuly, Ilpu npecuuaseTo Ha JOMEHHATa
CTeHa ¢ TOBBPXHOCTTA Ha CJIOA JIOKANHATA HAMATHHTEHOCT HMa XOPH30HTAIHA KOMITO-
HEHTa H TS OpPHEHTHPA XeJle3HUA Ipax KaTo MardMTHa crperka. ITonydasa ce xapTHHA
Ha MOMEHTHOTO pasiipelelleHye Ha NOMeHHaTa CTPYKTypa HA CJIOF, WHATO JTHHAMMKA
MOXe na ce HabnrogaBa kaTo ce H3IMEeHS rojleMHHATA M ITocoKaTa Ha BBHINHOTO Mar-
HHTHO TI0JIE. ‘

ITo-6e3uHepIMOHHN ¥ NIO-KOHTPACTHH 3a HabMooeHHe Ha JOMEHHATa CTPYKTYpa ce

* n-p Mapus Banxmuesa - ri. acEcreHT, QEamueck® ¢daxyiarer Ha CV
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ABABAT MarHUTOONTHYHHTe MeTond. Ipy Tax o6pasensT ce obrpyBa ¢ THHEHHOMONA-
pU3UpaHa CBETIHHA H CE OTYMTA OBEJCHHETO # P OTpaXKeHHE WY NPH NPEeMHHaBa-
ge npes TMC. Hanune ca yonoBHA 3a BbPTEHE HA PABHMHATA Ha NONAPH3ALIA WM 33
HU3MEHEHHE HA XapakKkrepa i nopaau PasyIH9aHOTO PAasoIOXEeHHE Ha BCKTOpHTC Ha Ha-
MAarHHTEHOCTTa B JIOMEHHATa CTPYKTYpa.

EcTecTBEHOTO BBPTEHE Ha paBHHBAaTa Ha no:mpnaannk Ha CBeTIIHHaTa Ce Haﬁmona-
BA B MHOT'O BelecTBa H MOXE Ja 5'51'(6 oncneHo upes HaJIUIHETO B TAX Ha aunaorpon-
HH MOIIeKYJIH. BCHYKM KPHCTAJIHM Tejlla OPUTEXABAT ONTHYHA aHH3OTpomMs H Gumat
ONTHYECKH SIHOOCHY JJIM IBYOCHH ITOpaJu KPHCTAJIHATA CH CHMeTpuA. AToMMuTE, Ho-
HUTE # MOJIEKYJIHTE, OT KOUTO € OCTPOSH KPHCTANILT, KaTO IIPABMJIO Ce ABABAT AaHU30T-
pomnu BubpaTops. BMecTo eiHa coGCTBEHA 9eCTOTA HA TPEITEHEe aHH30TPONHUAT BHO-
paTop UMa B ofLLHA cIydail TpH pasiTuYHU cOOCTBEHU YeCTOTH Ha TPENTEHE 0y, M3, O3
B TPHTE B3aMMHOIEPIIEHIUKYIAPHH NocokH. Tasu anusoTponus Moxe fa b€ npenus-
BHKAHA HJIH OT aCHMETpHs (MOJIEKYJIH C HECHMETPHYEH CTPOEX) WM OT XapakTepa Ha
CHJIUTEC, KOUTO neﬁcmaT Ha BCAKa JaCTHIA B KpDHCTAJIHaTa peinerka.

Hexa CJICKTpH‘ICCKPDIT BCKTOpD Ha CBETJIMHHATA BBIIHAE, XOATO CC paanpOC'rpaHaBa <
yecToTraw, Ja chBala 1o HaImpaBJICHHE C €JHO OT TPELIITCHMATA Ha MOJICKYJIHUTE Bu6pa-
TOPH C YECTOTH (, ®, WIK ®;. Torapa aMuTysara Ha NPUHYNEHUTE TPENTEHUA HA
CLOTBETHHTE MOJEKYJIH CE ONPEAENAT CHOTBETHO OT BEIHIUHATE 0 - 0%, ©? - 0, U4
®? - ®,%. T1o TO31 HAUMH B TPUTE B3AMMHONEPIIEHIUKY/IAPHH IOCOKU Ha pa3npocTpaHe-
HHe CBeTIMHHATA BBIIHA NPEeJU3BUKBA pasnuyeH epexT BLpXy MOJIEKYJIMTE Ha cpefaTa,
a OTTaM Pa3JMIHM koe(HIMEHTH Ha NOIBIIAHE ¥ PAa3/IMIHKE CKOPOCTH Ha pasnpocTpa-
HEHME Ha CBET/IMHATA.

3& QIITHYECKHE €THOOCHHA kaCTaJ’IPI OBE OT TPHUTE GOGC’I‘BGHK YeCcTOTH HA TpenTeHe Ha
MOJIEKYIMTE ChBOanaT. MoneKkynuTe M TPENTAT C ABE PA3/IMIHHA HeCTOTH, a ONTHYHA-
Ta oC € nepncunnxynxpﬂa Ha papHUHATA, onpeaecncHa oT panHyc-BcKTopm*e Ha TEe3H
TPENITCHHA. . t

B ontuuecku H30TpOITHa MarHiTHa cpela paBHHHATa Ha MoNApHU3alnid MOXE ba ce
3aBBPTH IIPK nppmaraﬂc Ha BBHIIHO MATHUTHO II0OJie, KOETO HACOYEHO NTOADEXIa Ha-
MATHHUTEHOCTUTE Ha OTHOENHUTE NOMEHH U BOAY IO ONITHYECKA AHM3OTpONHA Ha oﬁpaaeua.

Heka IHHEHHONONAPU3UPAHA CBETIHHA NaJia O 1IPaB bI'bJl BBPXY HPO3padHa KpHC-
TanHa HaMardureHa NjacTHHKA, HpH KOEeTO BeKTOPHT Ha HaMarHuTeHOCTTa € YCIIOpEe-
JeH Ha 11ocokaTa Ha paﬂHpOCTpaHEHHC Ha CBeTINHAaTA. BB3MOXHH ca HBa cjiyvuas: CBET-
JUHaTa ga ce paanpocrpawma 10 OIITHYHa Kpncmnﬂa OC ¥ CBETIIHHATA Ja CC paznpoc-
TpaHsBa B €IHOOCEH HIIH ABYOCEH KPHOTAJI IO BI'BJI CHPAMO JaJicHa ONTHYHA OC.

B mppBHs ciyyail CBETJIMHHATA BbIHA, IPEMUHABAIIA [IPe3 TUIACTHHATA, MOXE 1A Ce
npencTaBu KaTo CymMa OT IBE BBJHH - JIABO ¥ OSACHO HOJI}IpI/lZinaHPI, KOHTO Ce pa3npoc-
TpaHsaBaT C paannq}m CKOpPOCTH. CpeTnuHATA H3JIK3a OT IIacTHHATA BLER BUL HA JIH-
HCﬁHOHOJ‘IHPPlBHpaHa CBETJIHHHA BBbJIHA € pABHHHA Ha nonﬂpnaaum, 3aBbpPTAHA HA HA-
KaKhbhB 'l:I’b.II CripaMo HavyaJHUA BI'BJI Ha agamara BhbJiHa. BB BTODHA Cﬂy‘laﬁ B IUiacTH-
HaTa BL3HHMKBAT IBC eJ’IHHTH‘IHOHOHﬂpHBHpaHH B'BIIHH. Ha H3X0a Ha ILNNacTuHATa OBCTS
CBET/IHHHH BBJIHM ce CHOUpPAT B eJHa eJIMITHYHONONAPH3NPaHa, YHATO DPAaBHIHA Ha [0~
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JIApH3AIHMA He CHBIAJA ¢ PABHMHATA Ha NMONAPH3allUs Ha Hajamara peiHa. Ifo Take
HauWH M B ABaTa Cydas ce HaboaBa CYNepHo3MIMHA Ha [BOHHO JLYENpedylBaHe u
BLpTEHE Ha PAaBHHHATA Ha IIOJIAPH3aIHA, KOATO OT JIMHEHHOMOJSIPU3HpaHa Ha BXO/Ia, Ha
H3XO0a Ha IUTACTHHATA € JINHeHHO- WM eNHATHYHONOJIPH3HpaHa.

J{poiliHOTO mpedynBaHe Ha CBETIMHHATE JIBYM Ce H3BBPIIBA HA IBETE I'PAHUYHH NO-
BHPXHOCTH NIpH IPEMAHABAHETO HM IIPE3 CPEIH G JIBA Pa3NMIHA Koe(UIHEHTH Ha Ipe-
qymBaHe N; ¥ N, ChOTBETHO H3BHH H BBTPE B IIacTHHATA. [TosBABA Ce ABNCHHETO OUX-
POH3BLM IOpaAd pa3nuYHuTe koe(GHUMEHTH Ha IONIbINaHe Ha cpefaTa 3a JBaTa BHAA
(n5BO M AACHO KPBrOBO- HJIH ETHNTHIHONONAPUIHPAHH) BHIIHH, KOUTO Ce PaslpocTpa-
HABAT B Hes.

B 3aBHCHMOCT OT TOBa KaKBa CBETJIMHA ce Habloaasa - IpeMHHANA HITH 0Tpa33Ha -
H XKaKBH ca YCIOBHATA Ha mafaHeTo H Bppxy obpasela, ce pa3M4aBaT HAKOJNKO MArHH-
TOONTHIHH ed)eKTH, KaTO BCEKH €NHH OT TAX OTYHTA ONPEHEJIeHO MATHHTOONTHYHO
genenye. HabmogapaHoTo NoBeieHRE HA CBETIHHATA € pe3yNTaT Ha MUKPOCKOMMMYHOTO
B3aUMOIEHCTBHE HA MAHUTHAA U eJIEKTPHYHNUSA i BEKTOPH C MOJIEKYIHTE, & OTTaM H C
JOMEHHHTe 00pa3yBaHusA B MarHHTHHA MaTepHall.

Ho6pe u3secTHY MarHUTOONTHYHH edekTH ca edexTTe Ha 3eeman, Papanei, Kep n
Kotou - MyTon.

Ediexmasm na 3eeman e QypnamMenTasneH eQeKkT Ha B3aHMOAEHCTBHE HA MATHMTHHUTE

MOMEHTH Ha TPaJHBHUTE YacTHIH Ha BEIECTBOTO eJIEKTPOHH MM f1Ipa ¢ BRHUIHO Mar-
HuTHO nojie. CHema ce KBaHTOBOMEXaHHTHOTO H3paXaaHe Ha eHepreTHIHHTE MM HMBa
¥ TIPH MOJX0OAINa YecTOTa Ha MPOMEHIABO BRHINHO MATHHTHO NOJI€ MOXE [a Ce IOy~
9aT MarHETHY PE30HAHCHH e()ekTH OT pa3JivyeH THIT, 2 HUMEHHO: IAKJIOTPOHEH Pe30HAHC,
eNeKTPOHEH NapaMarHUTeH PE30OHAHC, AApeH MarHUTeH Pe30OHAHC, eNeKTPOHEH (epo-
MarHUTEH Pe3OHAaHC H eJIeKTPOHEH aHTH(epOMarHHTeH pe3oHaHC.

IMTon ofius TepMuH ,,MarHATeH pe3oHaHC” ce pa3bupa pe3OHAHCHOTO IONIBLIAHE
Ha eHeprusATa Ha [IPOMEHINBO MarHUTHO II0JI€ OT EleKTPOHHA WK ANpeHa HOICHCTEMA
Ha BEIECTBOTO, IIOCTABEHO MO NEHCTBHETO HA MOCTOAHHO MarHUTHO IIOJIE.

ITpu efiexma na dapadeii THHeHiHONONAPU3HPAHA CBETINHA PEeMHHABA Mpe3 Th-
HEK MarauTeH cioif (TMC) 1 Ha H3X0[a Ha cjfos ¢e TIofydasa 3aBbpTaHe Ha paBHAHATA
Ha NoJApH3aluA. B 3aBHCHMOCT OT Ha4alHHTE YCJIOBHA Ha IIallaHe Ha CBETIHHATA -
TIOCOKa Ha [1aJaHe H OTHOIIEHHETO H CIpAMO IOcoKaTa Ha HAMarHHTEHOCTTA Ha CJIof,
NpeMHHAJIaTa CBETIIMHA MOXe ia Gblie MHHEeHHO- WIH eNUNTHIHOIIONAPHINpAHa, 1a ce
HabrolaBa KPErOB HITH €THIITHYEH JHEXPOUIBM.

Ilpn eiexrna na Kep otpazeHaTa cBeT/IMHA € €U THYHONONAPHINpaHa, JOKATO Ha-
JalllaTa BPXY THHKH MarHHTeH cilof e nuHelnononapusnapana. B 3aBucuMocT oT opH-
€HTalMATA Ha PABHMHATA Ha MOJIAPH3aLHA IIPH NaJaHe H OT BEKTOpa Ha HAMarHHTEHOC-
TTa B MACTOTO Ha NafjaHe Ha CBETIMHHHA NOTOK, Ce paljinyapaT TpH edexta Ha Kep:
TIoJApeH, MepHIHaHeH H ekpaTopHaner. Ilpu nonaprus u Mepunuanuus Kep-edexru
BEKTOPHT Ha HAMATHUTCHOCTTA Ha €04 € ChOTBETHO IEPIEHNUKYIIAPEH WK yernopeaeH
Ha paBHHHATA Ha CJIOA, IOKATO NIpH eKBaTopHalHuA edekT Ha Kep BexTophT HAa HAMAar-
HHTEHOCTTA Ha CJIOA B CHOTBETHOTO MACTO € NEPTICHAMKYJIAPEH Ha paBHAHAaTa Ha Najia-
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Haykama
HE Ha CBeTIIHHATA.

3a wacnenBade Ha qoMenHaTa ctpyktypa Ha TMC Ha 6a3aTa Ha MATHHTOONITHIHHTE
e(eXTH ce M3IIOJI3BAT ONTHYHA CHCTEMH, KOHTO C€ CBHCTOAT OT MAarHHTOIONAPOMETPH
(MIIM) 3a 06eKTHEHO ONpee/siHe Ha MAarHATHATE ¥ MarHATOONTHYHH XapaKTepHUCTH-
xu [2] 1 MarauTononspuckonu (MIIC) 3a BasyayHo Habmonenue [3]. OnTHaHHTE CHC-
TeMH 32 OTYHTAHE HA MATHHTOONTHYHHTE CHIHAJM HPHHIKIHO ¢a ChCTABCHH OT
nospu3aTop, obpasen ¥ GYOTONPHEMHHEK.

Haji-npoCTHAT Ha4YKH 32 pEeTHCTPHPaHe HA MArHUTOONTHYEH CHIHAJ € HEIIOCpeCT-
BEHOTO OIIpefesisiHe HAa M3MEHEHHETO Ha H3NLYCHHS CBETJIHHEH IOTOK Ha M3XO7a Ha
ONTHYHATA CXeMa CIIPAMO HA9AJHMSA CBETIMHEH IIOTOK Ha BXO/a Ha cxeMaTa. I3XOmHUAT
CBETJIHHEH IIOTOK CE ChCTOH OT OCTOAHHA KOMITIOHeHTa @, , He3aBHCHMa OT BEXTOPA Ha
HAMArHHTEHOCTTA Ha cJIof J, H IPOMEHIMBa KoMIToHeHTa AQD 3aBHCHMA OT J, IPH KOETO
AD << @,. Orgomenneto AD/D, onpeneisa IyBCTBUTEIHOCTTA WIIH IIpara Ha pearspa-
He Ha ONTUYHATA CHCTEMa.

VY CIIOXKHSBAHETO HA ONTHYHUTE CHCTEMH € CBBLP3aHO ChC CHIKABAHETO HA TOKOBUTE
M TOIUIMHHHTE IIYMOBE Upe3 IIOBHIIaBaHe Ha paboTHaTa 4ecTOTa Ha H3MEHEHHe Ha BEK-
Topa Ha BHHIIHOTO MarHKTHO Tojie H WM 9pe3 ¥3MoNsBaHe Ha Pa3fIMYHM HAauMHY Ha
Momynanus. MogynanuaTa Ha Oafamus BepXy GororpreMHHKa CBETIMHEH NIOTOK MO-
%e J]a ce M3BHLPLIBA KATO MEPHONHYHO C& H3MEHA aMIUIMTy/aTa My, a3UMYTHT HA paB-
HMHATA Ha TOJSPR3AIMA (T.e. BIBIbT Ha NafiaHe Ha IOJAPU3HPAHATA CBET/IMHA) HIH
{a30BOTO OTKIOHEHHE MeX/Ty NEePIEeHIMKYIAPHITEe CHCTABAIIM HA CBETIMHHUA TOTOK.
3aTOB2 MOAYJALHEATA CE HAPHYA CHOTBETHO aMILIHTY/IHA, a3UMYTalHA WK (asosa.

VIHTEeH3HMTETHT Ha PErMCTPHPaHaTa CBETIMHA Ce MEHH NpH NPEMHHABaHe Ipe3 No-
MeHHHUTe 06pa30BaHus, a B 3pUTEIHOTO MOJIE C& BIK/AAT Pa3jifiHO OCBETCHH CBETJIMH-
HH TIETHA, Ype3 KOUTO Ce OTYHTAT JUHEeHHNTEe pasMepH Ha JOMCHHTE H IIMpHHATA Ha
TeXHHTE TPAHUIIA.

3a pasnMka OT MeTOHa Ha NpaxoBuTe GUrypH MarHWTOONTHIHHUTE METOAM Ca
Ge3nHEepILMOHHH, @ KOHTPACTBT MOXeE []a HapacHe 4pe3 yBe/IHUaBaHe Ha HHTCHIATETa Ha
IajjallaTa CBETIMHA ¥ pasfeIHTENHATA Clloco6HOCT Ha poTonpueMHnka. Hpes usnon-
3Bane Ha e(hekTa Ha Gapazel Wi Ha nonspHus edex Ha Kep chiecTByBa BE3IMOXKHOCT
2 ce YBEJIMYH YyCTBHTEIHOCTTA, Taka 4e T fia ce NPHOITIDKH IO MAKCHMaIIHO BB3MOX-
HaTa OpH HJafieHa ALIDKMHA Ha BBjaHaTa. MarHHTOONTHYHHTE METOAM MMAT UIHPOKO
npuIoKeHHe ¥ GBICINO pa3BUTHE NPH H3CJE[BAHETO HA MATHHTHH MUKDPOCKOTIHYHY
0DeKTH.
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A HOI[FOTBHM YMOBETE 151
CBPLIATA CH 3A XXI s.

Jleo Ecakm *

Heor,uanaa €IMH MO IIPHATEI MH [T0Ka3a MPOTOKOJIa OT €0HA CPema, ChCTOM1a
ce B Ocaka, SInoxus, npeny nopeve or 40 TOLMHH - cpemia, 32 KOATO €IBa CH
conoMaamM. Okasa ce, ye ToraBa CbM JHCKyTHpAJI BBIpOca 3a TpaH3ucTopure. Cnopen
IIPOTOKOJIA PEYTa MH € 3aI09HAJNIA C JYMHTE: .

»OT HAYaJIOTO Ha Beka TeneKOMyHHKauuuTe 6enexar ronsiM nporpec b6maromape-
HHE HA BAKyyMHATa €JIeKTPOHHA naMna. Ho, Harnexma, Bb3MOXHOCTHTE 33 YCBBBD-
IIEHCTBAaHe B IPOEKTHPAHETO U NPOM3BOACTBOTO HA EIEKTPOHHHTE JIAMITH BEYe ca Ha
m3gepnsane. Cera, xoraro cMe JJOCTHIHAJIM TO3H €TAIl, MOXE 1A Cé KaXe, 9e 0 upo-
HHS BAKYYMHATA €JIEKTPOHHA JIAMIIA C€ € NPEeBLPHANA B HAR-FONAMOTO NPENATCTBHE
O ITBTA KBbM CreJBautus cranuit Ha 6ypHO pa3suTHe B 06/1aCTTA HA TEJIEKOMYHHKALH-
HTe.

Juec 6ux xenan fa MOroBOpsA HAKPATKO 32 NOJYNPOBOAHHKOBHTE YCHIIBATEIH, KO-
HTO C IOABATA CH IIPABAT 3aABKA A3 NPEONONEAT OrPAHHUCHHATA Ha BAKYYMHATAa elle-
kTpoHHa jjamna. Kakro 3Haere, Te3H NOJyIPOBOAHUKOBH YCHIIBATEIH CTAHAXA H3BEC-
THH KaTO TPAH3HCTOPH.”

Tasu cpema ce e cuerosna npes 1953 r., xorato a3 cem 6un egsa Ha 30 roauuy.
Hexa ce npenecem B Munanoro. [1Ipe3 1947 r. 3apbpuux o6pasosanueTo cd BB Ou3m-
yeckua axynrer Ha TOKHACKAA YHHBEPCHTET H CE 336X C M3CIEOBATENICKA JEHHOCT.
Hacnensanusara mu 6axa B 0677aCTTa Ha BAKyyMHHTE JIAMIH H a3 TOCTHNAX HA pabora
B Kobe Industries - komnanus, koaTo qHec Bede He chuiecTrysa. [1o cxBnagenne 1947
Gemre roguuaTa, B koATo Ge n3oGperen TpausucTopsT. [leraecerre ropuna Ha XX
pex Oaxa 3a6enexnTeNeH NEPHON HA HOBOBBLBEJECHAA B 06J1aCTTA HA €JIEKTPOHUKATA.
EnoxajHaTa eBOMIONMA OT BAKYYMHATA €IeKTPOHHA JIAMIA KO TPAH3UCTOPHTE JOBEe
20 rojieMu no106peHAs B IPOH3BOACTBOTO HA BCHIKH €JIEKTPOHHH IPOIYKTH, BKJIIO-
9HTEJTHO NOTPEOHTEIICKATE CTOKH, TEJIEKOMYHMKAIMATE B 06paborkaTa Ha nansw. Hama
Ja 6b/1e IpeyBeIHYenHe, aKo CE Kaxe, 4e ChBPEMEHHOTO 00mEecTRO Ha HE(OPMAIHs-
Ta € CTaHaJio TakoBa 6naroJapenne Ha TO3H NPOLEC HA TEXHOJIOrHYHO OGHOBJICHME.
SInosckaTa eNeKTPOHHA POMHIUIEHOCT H3HIPA AKTHBHA POJIA B TOBA PAa3BUTHE U Ta-
Ka Jiajie 3HAYHTEJICH NPHHOC 32 HKOHOMHYECKHA PACTeX HA CTPAHATA.

A3 CBLM H3KIIOYATENHO MACTIHE, Y€ HMaX BH3MOXHOCTTA Ja 3an0vHaA KaphepaTa
CH B TO2H NEPHOJ HA TEXHONOrHIHO o6nopnenue. Ta3u cpena Me cTuMynUpaiue, oKy-

* AxeemmuBO CnoBo Ha JokTop Jleo Ecaky, saypeaT ma HoGemopa marpana 3a ¢msExa 3a 1973
r., pextop Ha yupepcurera B Llykyba, Slmommsa, mpomsEeceHe B aymaTa ma CY IpH OpHCHXAANE
Ha moderdoro 3pamre Doctor Honoris Causa ga CV upes roun 1996 r.
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paxapalue H Me foBeJe 5o paspaboTkaTa Ha ,, TyHeJIHHA AMo1 Ha Ecaxu™ npes 1957 r.,
3a KOHTO NO-KbCcHO Mu Oe npucriena HoGenopa warpana. IIpaMepsT ¢ TexHONOTHY-
HOTO O0OHOBNEHHE HH Hapa Jo6bp ypok. TPaH3UCTOPHLT € KAYeCTBEHO PA3NHYEH OT
BaKyyMHA4Ta €JJEKTPOHHA JIaMIIa H HUKAKBO YCBBEPINEHCTBAHE HA BAKYYMHATA JIaMna
He O MOIJIO 12 JOBEJE N0 PAXITAHETO HA TPaH3MCTOpa. ChIECTBYBA eHA TEHIEH-
A, KOATO € 0coOeHo cuHa B HAKOH o6IecTsa, Ja ce npremMa, 4e 6LAemeTo e npoc-
TO €CTECTBEHO NPOABIDKEHHE Ha MHHAJIOTO B HacTosmero. Ho nonsxora, npes nepu-
OJH HA FOJIEMH NIPOMEHH C€ IIPABAT HOBOBLBEAEGHUN, KOHTO CKBCBAT C BCHYKO, ChILE-
CTBYBAJIO NPEJH TOBA, H HMEHHO T€3H HOBOCTH GOPMHPAT H M3rpaxiar 6njemero.
Enpa nu e Heo6x0oJUMO 1A ce CIOMEHAaBa, Ye CHIIaTa, KOATO MIpae pelasama pois B
TO3H MPOLEC, & HHTEIEKTYaIHOTO TBOPYECTBO.

Cropen MeHE CHIMTE HA YOBEIIKHA PasyM MOTaT Ja Ce PasgeliAT HA B OCHOBHH
kareropru. EfHaTa € cHIaTa Ha aHANATHYHAL PasyM, KOHTO [1aBa Ha XOPATA Bh3MOX-
HOCT Ja pa30bupaT QyHINaMeHTANHN IPHHIMIH ¥ 12 NPABAT CAMOCTOATEIHH IPELEH-
ku. Jlpyrarta e cusiata Ha TBOpYeckus pasym. ITppsaTa e B neitcTBHe NpH HPOLECHTE
Ha aHanM3mpane, pa3bmpane, H360p K MpaBeHe HA NPABHIIHM TpeleHku. Bropara e
CBBp3aHa ChC CIIOCOOHOCTTA A3 CH3JABAII HOBH HIEH C OMOIITAa HA JeHCTBHETO HA
HHTEJIEKTyaTHOTO Brobpaxenne. FiMeHHO Tasu popmMa HA HHTEIEKTYAHO TBOPYECT-
BO TIPEACTABJIABA MOTOPA HA IPOrpeca H MOAILPXKA HANPENLKA HA TOREIIKATA [IHBH-
JIH3AIHA.

Pas3bupa ce, o6egnHEHH B eQHO UAJO, TE3H IBE CHIM INOPAXIAT OLUE IO-roJgMa
moml. AKO IpHeMeM, He TBOPYECTRBOTO & HHAWBHAYAJIKCTHYHO H NPEeACTABsBa Hpe-
JU3IBHKATEJICTBOTO HA 61:)161!.(8’1‘0, TO MOXe a2 Ce€ Kaxe, 4& CHJIATa Ha aHAJTMTHYHMA
pasyM HMa HeHHAMBHAYAJMCTHYEH XapaKTep H e TACHO CBBLP3aH ¢ Bede ChUIeCTBYBa-
moTo 3HaHue. Ka3paiixu Toma, Hue TpAGBa Ina B3eMeM MOJ BHAMAHHE €IMH BaXKeH
momenT. CTasa ayMa 3a (akra, 4e axaeMHdHoTo oGpa3oBaHHe B HAIIHTE yyeOHM
33BEJICHAA € HACOYEHO NPEAMMHO KbM BB3NHMTABAHE HA aHAJMTHIHHA pasyMm. He e
CHUTYPHO, Y€ YYMIIHIIHOTO 06ydeHHe NOIPHHACK 332 PA3BHTHETO M HA TBODYECKHA Pa-
3yM. )

XapakTeptT Ha 06pa30BaHHETO € eOMH OT Haji-KPUTHIHUTE NPO6IIeMH, KOUTO CTO-
AT npex Besko obmecTBo mo Bosko BpeMe. C oryieX Ha nenuTe Ha o6pa3oBaHHETO,
Tpa6Ba ga pasriiegame JBe HEFrOBH OCHOBHH CTPAHH - CBETA HA ,,0611ecTROTO” U cBETA
Ha ,,JJAYHOTO”,

Ot o6mecTBena raeaHa Touka o6pa30BaHUETO Ce BL3IPHEMA KaTO CPEACTRO 34
HANPEXHK Ha O6IIecTBOTO M PasBHTHE Ha HKOHOMHKaTAa. B To3¢ ciyvaii, B 3aBUCHMOCT
OT HAIMOHAJIHATA TOJIMTHKA, OHAKOra Ce HabJiira Ha ONpejesena HAeONIOTHs, KATO
nHOepanu3®M, CONMATH3bM, HHAUBKIYATHIBM, KOJIEKTHBH3EM, HAHOHAIHIBM HIH
HHTEPHALHOHATH3IBM.

IIpe3 nepuoga Meiimka Ha SInoHMS ca GUIIH HYXHH MBXE H XKEHH, CmocobHu na
JIOIIPHMHECAT 32 M3rPAKJAHETO Ha MOJEPHO, IIHBHJIN30BAaHO 001iecTBO, a B ClleNBALIHM-
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Te FOJHHH - XOpa, CHOCOOHH Na OCHIIECTBAT HKOHOMHYECKOTO BL3CTAHOBABAHE HA
crpanaTta. UecTo ce roBOpH, 9€ TACHATA BPB3KA MEXAY NPOMHILIEHOCTTA, YIPaBIe-
HUMETO K 06pa3oBaHUETO CNIEABA CHLINATA JIMHHS.

Ot npyra cTpaHa, uenTa Ha 0GpPasoBaHHETO ,HA JIMTHOCTTA” € Ja MOOIIPH YHUKAJI-
HOTO y BCEKH CTYIEHT Upe3 ChCPeNOTOYaBaHe BhPXy HeroBds BpoIeH TajauT. Lenra
HAa XyMaHMTAPHOTO ofpasoBanne € GOPMHPAHETO HA XapaKTep ¢ BHCOKM KauecTsa U
PA3BHTA MHIAUBHAYAIHOCT, CHUYETAHH CHC 31PABO TAJIO.

BaxHo e fa uMa Gasranc Mexy obIecTBeHATa ¥ JTHYHATA CTPAaHA Ha o6pa3oBauu-
€TO, J]a C& M3rPaXJAT IMCUMIUIMHEPAHA M O0LIECTBEHO aHIAXHUPAHN MBXE U XKEHY,
KOHTO Jla NIPUTEXABAT 3HAHWA H YMEHHA, TaKa HEOOXOAUMH 33 €HO MHIYCTPHAIHO
0B1ecTBO, 4 OTHEIHHAT YOBEK 14 €€ BL3NHTABA B MHIHBHIYAJHOCT ¥ TBOPYECTBO.
MHO3HHA KPHTHKYBAaT ATOHCKATA 06pa3opaTenHa cHcTeMa, KOATO Habisira TBbpIe
MHOT0 Ha O0IecTBeHaTa CTPaHa Ha o6pa3oBaHueTo.

3a mbpBH BT NOCETHX EBpOMa, 32 A2 yuacTsaM B enHa Mexnyraponna koudepen-
1(Hs 110 M3KKA HA TRHPAOTO TANO B ENEKTPOHHKATA H TEJIEKOMYHHKAIIHATE, KOATO be
cebp3ana ¢ Excrio 1958 B Bprokcesn. Ha oTkpuBareTo Ha KOH(EPEHIUMATA CIIOBO IIPO-

nznece HoBenosuar nayrear Yunusam Mo, Toi xaTo B CNOBOTO CH TOM CIIOMeHA .

paspaGoTenua oT Men auon Ha Ecakm, as ycIsx Ja mpuBieka ronama myGiuxa o
Bpeme Ha nownana cu. YunaaMm Mlokmu nonyan Hobenopa narpana npes 1956 r. saen-
Ho ¢ Jlxon Bapauiin u Yonrsp BpaTeiin 3a u306perapaHeTo Ha TPAH3KCTOPA, HAH-
3a0eNIeXUTETHOTO TEXHAYECKO NOCTHKEeHHe Ha XX BeK.

Cnep Espona otunox 8 CAIIl u moceTux tenedonnnre naboparopuu Ha ben, xbae-
TO € CB3JaJIeH TPAH3UCTOPHT. [103BOIETE MU @ BH IPOYETA JIYMUTE, KOUTO Ca HaNHU-
carn oz Grocta Ha Anexcananp I'peam Ben - amepuxancku ayauonor, pones B Illo-
TIAHAUA, H3BECTEH KaTO ch3jaress Ha Tenepona. Herosuat Groct crom BB (oakiero
10 riaBHEA BXOJ Ha nabopatopuure Ben. [Tox Hero muume: ,,OCTaBM IbTEKaTa, 110
KOATO CH BBLDPBAM, H BJIe3 B ropara. TaM HenpeMeHHO e OTKPHELI HELO, KOeTO HHKO-
ra npemd He cd Bwxaan”. TpausucropsT Gellle eHO OT Te3u Hema. MHOroO BesiHky
nzobpetenus ca Hanpasery B CAIIL, 3a1oTo B 0HOBa 061IECTBO € IIO3BOJIEHO LA H30-
CTABMIN MBLTEKATA U Ja BJe3eu! B ropara.

Mosxe 61 € BAPHO, Y€ B HALUATA €110Xa Ha IPOMEHH K TPaHc(HOpMAIMM MHOTO X0Ppa,
BKITFOUHTEJIHO HAIIMTE MOJHTHUH 1 OM3HEeCMeHH, HAUCTHHA €a H30CTABWIH IbTEKATA,
HO B IEeHCTBHTEIHOCT C€ JIyTAT U3 ropara. J{oxaro ¢a ThpCeaH HEMO HOBO, MHOTO OT
TAX ¢a ce 3a6nynun 1 uary6min. Y 3a MeH caMus TOBa JIyTaHE He € HEeILlO HellO3HATO.
B H3BECTEH CMHCHJI 43 CHIIO OTTOBOPHX Ha [TOBHKA 33 IPOMAHA H 1pe3 anpui 1992 r.
B3eX pelIeHHe, KOETO CHIIHO IPOMEHH X012 Ha )HBOTa MH. CITOXHX Kpail Ha JbAroro-
pumeuTe cu uacnensanns 8 CAIIl u ce 3apppHax B Anonnd. Hampasux u oiure enna
IPOMSAHA, KATO CE IPEXBLPJIMX OT 4aCTHA KOPIIOpALH B AbPXKaBeH yHUBEPCHTET. [{nec
NpaBs BCHYKO, KOETO € 110 CHIIHTE MH, 33 []a NPONpPAaBs MbTeka nNpe3 ropara Ha HayKa-
Ta., - '
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B yuuBepcuTera Iyky6a, Ha XOHTO cera CbM peKTOp, y9aT OKOJIO XHIAAA TyXeCT-
paund crynenTH. [TopeyeTo oT Tax ¢a o1 Asmarcko-THxoOkeaHCKHs pernoH. Muoro
OT TAX paboTAT 32 NpHRoOHBaHE HA HAYYHH CTEIEHH B 001aCTTa HA HAYKATA H TEXHO-
noruuTe. Hie CHIHO ce HafsBaMe, Ye TE3W MJIALH XOpa INe NONPHHECAT MHOrO 33
HAyKaTa ¥ TEXHHKATa B 06acTTa Ha PErHOHAIHOTO Pa3sBHTHE 3a B Obaeime.

Tpsbea na ce orbenexu, 4e YOBEKLT € ,,)KHBOTHO, %aIHO 3a 35anue”. Hue BuHaru
TBHPCHM HOY-Xay 3a BcekH NpobiieM, ¢ koiito ce cOnpcksame. Hoy-xay, ToBa € TEXHH-
9eCKOTO yMEHHE, SHAHUETO KaK Ja Hanpasum Hewo. [ToGenuTren B cEBpeMeHHOTO 06-
1ecTBO Ha HHbOpManusaTa e 6bae ,, TO3H, KOoHTO mpuaobHe NOCAENHOTO HOy-Xay M €
crocobeH Ja u3Bjede MakCHMyMa OT Hero”,

HcropuaTa MOKa3Ba, 4e TO3H, KOHTO e ycnABan Ja JOCTHrHe 10 HaH-HOBOTO HOY-
Xay, HENPEMEHHO Ce & M3IUTaJl 4O MOJIOKEHHE HA BIMAHHE H BJACT B 0OIECTBOTO.
ITOCT-peHeCaHCOBHAT BH3XOX HA MOJEDHATA Hayka, 3amounai mpe3 XVI Bek, spko
WIIOCTPHPA TO3M NPHHIHN. Paspunara ce o Topa BpeMe HayKa JiaBa 3HaHHsA, OT KOH-
TO C€ PaXJAT TEXHOJOTHH, MHOTO IIO-CBBBPILEHH OT BCHUKO, CHILECTBYBAIO MPEIH.
KaTo ce Bp3m0A3Ba OT TA34 OrPOMHA HOBa cuna, 3anansa Espona ycnasa Ja MOCTHT-
He H OTCTOM €JHO I0JIOXEHHE Ha COCIIOACTBO B cBeTa. OT Ta3H riefHa TO9Ka MOXe Ja
ce Kaxe 6yKBayHO, ye ,,3HaHHeTo € ciia”. Pa3bupa ce, yHMBEPCHTETHTE Ca H3HTPAIIH
AH3HEHO BAXHO PCJIA KATO IEHTPOBE HAa HHTEJIEKTYAHOTO TBOPYECTBO. ,

JIHen™oTo MOXepHO OONIECTBO € HABJIHO 32BHCHMO OT OCHOBHTE HA HAyKaTa M
rexHomoruaTe. ToBa BaxH ¢ ocobeHa cua 3a HanpejHanuTe CBeTOBHM Haruu. Hama
CBHMHEHHE HAPUMED, 9€ HAyKATa H TEXHOJIOTHHTE Ca JAJIK OrPOMEH NPHHOC 33 IOBH-
1IIABAHETO HA )XH3HCHHA CTAaHIApT, KOHTO € H3Pa3 Ha HKOHOMHYECKOTO Pa3BUTHE, OCH-
rypsBaHETO HA COLMAJIHH IPHIKH M 3[PaBEONa3BaHe, 3alMTa OT IPHPOJHH M YOBELIKH
6emcrens. JIHeC HaNpeJHATATE TEXHOIOrHY €A Ha FPaHHIATa Ha NPOOHB B HAyKATA MO
npobnema 3a peunara MuanocT. HTepeceH e GakThT, 9€ HOYTH NOJIOBHHATA OT PbC-
Ta HAa GPYTHHA HAIMOHAJIEH IPOAYKT HA SIMOHUA C& ABIDKH Ha TEXHOJIOTHYHHTE HOBO-
cTH. ‘ ' - _

Hexa 3a MOMeHT pasryiefaMe 9ePTHTE HA MOLEPHATA Hayka, pofieHa npe3 Penecan-
ca. HayunoTo ThpceHe € GopMa Ha 4OBELIKA NEHHOCT, KOATO, KAKTO MHOIO APYrd
YOBENIKH JeRHOCTH, KMA CBOM TPAJHIMKA M npasuia. Hemo noseve, HayaHOTO THpPCE-
HE BMHATH C€ H3BBPIUBA B PAMKHTE Ha ONpEIEIeHa KyJATypa H 3aTOBa MOXe Ja ce
pasriexa KaTo equH BU KyITypHA AeiiHOCT. OT Apyra CTPpaHA HAYYHOTO ThpPCEeHe e
IeflHOCT, YHATO MPUPOLA Ce ONpeNelNs H PHKOBOJAH OT CBOH COOCTBEHH TPAJHUMH H
NPABKIIA, ¥ B TO3M CMHCHIT € HEHHOCT ChC CBOA HMIAESHTHIHOCT M LeJl, He3aBHCella OT
KOHKPETHATA KyJITYpa, B PAMKHTE Ha KOATO Ce pa3pusa. Clief0BaTeIHO HAyKaTa MOXe
na 6b/le pasrpadHYeHa OT OCTaHanMTe GOPMH Ha KyJITypHA HEHHOCT, YUATO UACHTHY-
HOCT H LIEJTH 3aBHMCAT HAIIBJIHO OT O0IECTBEeHHTEe TPAZHLHH H PABUJIA, TOCPENCTBOM
KOHTO TA ce pa3suBa. Topa ca oHesw POPMH Ha KyJTYpaTa, KOUTO NPUHALJIEXAT Ha
PaxTHYHA HALKH ¥ O6IIECTBa, BOAKO CHC CBOATA CrenMbHIHA HCTOPHA | TPAIUIHH, H
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onpeNeNAT TexHus Xxapakrep. CIeTOBATEHO TPANHIUOHHUTE KYITYPH OTAABAT roJIsf-
MO 3HaYeHHe Ha MCTOPHYECKOTO HACIEACTBO ¥ 32 TAX CHXPAHEHHETO HA CTAPOTO HMa
HCTHMHCKA ¢TOHHOCT. ETO 33110 TPaAHIMONHUTE KYJITYPH 10 IPHHIHI HMAT ACHO H3-
Pa3eH PerMOHaJIeH H €THHYECKH XapakTep. 3a pasika OT TasH TEHIEHIAs, B HaykaTa
HAR-roOMAMa CTOMHOCT HMA CH3JABAHETO HA Helo HOoBO. CnexoBaTesIno Ompenesia-
ILUTE XaPAKTEPUCTUKH HA HAYKaTa ca, Y€ TA € NPOrpecHBHa H OPHEHTHPAHA KbM pas-
BHTHETO. MOXe 1a ce xaxe, 9e MOPajH CBOATA BHTPEIIHA YHHBEDPCANHOCT HayKaTa
dopMupa eaHA MHTEPHALHOHANHA XyNTYpPa, KATO NPEOJOJIABA PACOBHTE, HIEOJIOTH-
HECKHTE H BEPCKUTE PasjIHIud.

BapHo e, pa3bupa Ce, 4e HHE XHBEEM B CBAT, B KOMTO TPaAMIMOHHATA KYyJITYpa
CHLXHTEJICTRA C KYJITYPaTa Ha HOBOCTHTE ¥ ipoMenuTe. OT egua cTpaHa, HalIKUTe Ipe-
ANOYMTAHHUA €A Ha CTPAHATA Ha HOBOTO. HO B CHLIOTO Bpeme CMe 31PABO CBLP3aHH H
¢ MEHAN0TO. EAHATA XYyNTYpa € H3npaBeHa npe MINKTAHNATA HA MHHAJIOTO, a APYyra-
Ta - Ha Opaemero. HecsMueHO Hue TpabBa 1a mognspxamMe KOHCTPYKTHBHUA JHAJIOT
MEXC Y TE3H I(BE KYJITYPH.

KakTo Beue CriOMeHax, XOpaTa Ha HAyKaTa He 3HAAT IOYHBKA B CBOA CTPEMEX KBM

nporpeca. B Tasu BpB3Ka, IO3BOJIETE MK HAKPATKO 1a BH PaskaXka 3a HanpexbKa, OT--

Genasan B oOnmacTTa Ha pusukara npes XIX m XX 8. Knnacuueckara HroToHOBa Mexa-
HHKa ce 6a3upa Ha Makpockoncka rireana touka. Ilpes XIX sex To3w moaxox e zame-
HEeH OT MHKPOCKOIICKHSA, C LeJ Ja C& ONMO3HAAT HEBHAMMMTE TaiHH, KOHTO JIEXAT B
ocHOBaTa Ha BceeyteHaTa. MakpOCKONICKHMAT MOAXOJ € OrpaHnveH OT BB3MOXHOCTHTE
Ha yoBelkuTe ceTHna. Toil MOXe Aa CH CITyXH caMO C MEPKH, BHAUMH 33 YOBELIKOTO
OKO, HJTH C BPEMERH H CKOPOCTOBH PaMKH, KOHTO JOBEIIKHTE CETHBA MOraT na obxsa-
HaT. B npoTHBOBEC, MHKPOCKONCKUAT NMOAXOM C€ ChCPENOTOYABA BHPXY OCHOBHUTE
eJIEeMEHTH, OT KOHTO € H3rpajieHa nanara Béenena. C Jpyru QyMH, BHUMaHHETO HA
YUEHATE Ce HACOUBa KbM QYHIAMEHTANTHH YACTHIH, KATO ATOMHTE, MOJIEKYIUTE M e1e-
KTPOHHTE, & IIENTA € a € O0ACHAT HU3MIECKUTE ABJIEHNAA U AHANM3HPAT TEXHUTE CHIN-
HOCTHH XapaKTePHCTHKH.

TTocTenenHo Ce H3ACHH, Ye KIACHIECKATA MEXaHHKA He € B ChCTOAHME Na OBACHH
TMOBEJEHHETO HA GJIEMEHTAPHHTE YaCTHIN, XATO HaTpuMep ejekTporuTe. OCH3HaBA-
HETO Ha TO3H (akT HOBEAE A0 NOABATA HA KBAHTOBATA MEXAHHKA, YHHTO IbPBH CTHII-
KH ca Hanpasery npe3 1925 - 1926 rr. UsxriounTenso HETEpECHO e a cé oThenexy, e
Ta3¥ HOBA TEOPHA HA MEXAHHMKATA HH I10OKA3a, Y€ eJISKTPOHHTE ¥ APYTHTE KBAHTOBM
YACTHUM MMAT JBOHCTBEHA NMPUPOZA - BHB BHI HA YAaCTHLH ¥ BHB BUI Ha BEHJIHH. C
ApYrd OyMH, Heka KakeM, 9e Te3H 9acTHIH uMaT SIHycoB xapakTep. Hanena gactana
Moxe na Sbae pasnonoxkeHa B H(pOCTPAHCTBOTO, HO BBJIHATA CE XapaKTepH3upa ¢ npo-
CTPaHCTBEHA NPOTHKHOCT. Hanmpumep, KOKaTO roBOps, MOMTE IYMH JOCTHUIAT JI0 BAC
nox ¢opmaTa Ha 3BYKOBH BBIIHH. ’

EnexrponnuTte QyHKUHOHAPAT MOHAKOTa KATO YACTHIM, 2 OHAKOTA - KATO BHLJIHM.
CBHXHTEICTBAHETO HA TE3W ABE NPOTHBOMOJIOXHH XapaKTEPUCTHKH HOCH B cebe cu
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ABn6okx cMuchi. Bede kasax, we gactunure uMat Anycos xapaxtep. KakTo 3naere,
Sayc e npesHuAT puMckH Oor ¢ gse nuna. Toil IOXPOBHTENCTBAN BCAKO HOBO HAYAJIO,
HerosH H300paKEHN Ce IIOCTABSIIA HA BXOJIA HA OMA, 34 J1a IO 3aKpUIIAT. J{ByIUKUAT
6or MoXel Aa BYKI4 BCHIKO ¥ TOBA MY JaBaJIO ro/IIMa IPOHUNATEIHA CHyia. Beruxo,
BIITKOUMTETHO H HUE CAMUTE, NTPEICTABIABAME JBOMHCTEBEROCT OT AUAMETPAJIHO TIPO-
THBOMONOXHH eteMenTH. [TpuMepsT ¢ Anyc Hu yau, 4e B3aMMONEHCTBHETO HA TE3H
JBa MPOTHBOIOJIOXKHH €JIEMEHTA € H3TOYHUKET Ha XHU3HEHATA CHIA.

AjfHimaiin e xasan: ,,Axo Hckam na pasGepeur kak paGoTAT yyeHHTe, He cryIuail
KAKBO FOBOPAT, a rirefait kaxeo npaear”. Hue Tpa6Ba na cr3HaBaMe, 9e HaykaTa ChIIO
¥Ma nBoiiHCTBeH XapakTep. Ennara it ctpana e sormdecka, oGexTHBHA, XJIafHA ¥ pa-
[HOHAJIHA HIJIH TOYHA - CTPAHATA HA 3aBBLPIUEHAS MPOLYKT, KAKTO C& Ka3Ba B yueOHu-
mute. [To Tpaguuma ce kas3Ba, Ye Ta3® CTPaHA ce AEMOHCTpHpa Ha my6iukaTa Ha CB6-
panus ¥ koHbepennun. Y6eneH cuM, ue AHHIARH € AMaJ NPeXBHI, ¥e Ja e BCIyI-
BaIll CAMO B KpaiHHA IPOAYKT He € OT rojiAMa Noji3a 3a pasbupaneTo Ha HCTHHCKATA
NpHpOJA HA HAyKaTa.

Hpyrara cTpaHa e cBbp3ana ¢ probpaxenneto. Ta e cybexTHBHA, HHAHBHAYANHC-
TUYHA, HHTYMTHBHA M XHBa U € CBEP3aHa ¢ Mpoieca Ha ch3JaBaHe Ha HOBOTO. To3H
NpoLec ce OCHOBABA Ha BBH3NPHATHETO M BIBLXHOBEHHETO, pasbupa ce, Ha GasaTa Ha
OCTBP YM. YYEHHTE MOTAT 2 H3NOJ3BAT CBOETO BLOGPakeHHe, 33 1a THPCAT CIIATIO B
ot4asHa Gop6a Ha mpoOH M IPEIKY CKPHTHTE TaitHK Ha BeenmenaTa. Axo no HAkaksa
CIIy4aiiHOCT OTKPHAT PEINEeHHe H YCWIHATA MM GBHAT BB3HATPANCHH, Te HAMCTHHA
uMAaT IosoA 1a OppaT mactiueH. ToBa € TBOPUYECKH NPOLEC, B KOHTO C€ CHCTOH Ch-
IMHATA Ha HaykaTa. MiIMEHHO TOBa € HMas npensui AMHIANRH ¢ AyMHTe ,, ... TIeJai
KakKBO [IPABAT .

®pancoa ko6, HoGeros s1aypeaTt 1o MEAHUMHA, H3IOJ3BA TEPMHHA ,,HAYKA HA' Je-
HA” 32 JIOTHYECKATA CTpaHa H ,,HAYKA HA HOHITA" 33 CTPaHAaTa Ha BHOOPaKCHHETO.
Pasbupa ce, HBeTe CTPAHM Ce NOMBJIBAT, KaTO U JBETE ca HeOOXOMUMH 3a nporpeca.
Ho 3apoaumrsT HA OTKPHTHETO HA €HA HOBA TEOPHA BHHATH HIBA OT ,,HAYKATA HA
HOmITa”.

TTo3BoNeTe MU OLIE BEAHBXK Aa BU npeneca B 1950-te rogmun. [Ipes 1957 r. paspa-
GOTHX MONYIPOBOLHHKOBO YCTPOHCTBO, H3BECTHO KaToO ,, TyHeneH mmon Ha Ecaxu”.
Tosu nuox moxe na paGoTH IpH MHOTO BHCOKH CKOpocTH. HO MCTHHCKAaTa HOBOCT B
TyHennua quon Ha Ecaku ce ¢heTOEINe B TOBA, Ue B Hero 6ere H3n0a3BaH KBaHTOBO-
MexaHuuHEAT edexT Ha enexrponute. Tyk SuycosuaT xapakrep Ge JeMOHCTpHPAH 3a
ILPBY BT OPH NoAynpoBogHUuHATE. TOBa NPEACTABIABAIIE TE32Ta HA MOSL AOKTOPAT
# 3a TOBA nocTIvkerue mpe3 1973 r. 6ax ynocroex ¢ HoGenora Harpaza no ¢usmka.

To3u HoB nrox 6e onenen Bucoko B CAII nopanu ceosaTa apanrap gHocT. Baaroms-
'PeHME Ha TOBA TOy4HX BBE3MOXHOCT Aa pabotsa B AMepuka. MHTepecHo e xa otGene-

ka HAYWHUTE, N0 KOUTO PASIHMHHUTE YUCHH OIIHCBAXA TYHEIHHA AHUOK. I/IcheHepuTe

Ka3paxa, 4e a3.CbM Iro H306pCTPUI, a YYCHHTE - 9€ CbM I'0 OTKDHJL Ho6enosusaT XOMH-

J—
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obwecmbo

TET o Hapedye OTKPHTHE, KAKTO OOHKHOBEHO Cé HADHYAT HAYTHHTE MOCTIDKEHUA. Ot
Apyra CTpaHa, TyHeHUAT Auoj Geme u306peTeHue OT [JIeiHa TOYKA HA MATCHTUTE 1
rexuojioruure. KakTo n3o6pereHnsTa, Taka H OTKPHTHATA NPENCTABJIABAT IIIOKOBE-
Te Ha HAIIATA TBOpYECKa JEHHOCT, HO T SCHO MOKA3BAT ABE PA3MYIHH KOHUCIIHH.
Pazxo ce cpena Heio, KoeTo Moxe Ja 6b1e HapeyeHo eJHOBPEMEHHO uzoGperenue u
orkpuTre. Hanprmep AHTAPKTHAR € OTKPHTA, & ENIEKTPUTeCcKaTa KpyliKa - uzobpere-
Ha. Moxe 6H 3aKII09eHHETO MH C€ JB/DKH OTYaCTH HA MOH IPeIpa3ChIbIH, HO a3 BCE
K BAPBAM, Y€ TYHEIHHUAT AMOJ CTOH HA PECedHaTa TOYKA HA HAyKaTa M TEXHOJIOTH-
ATa H IpUTEXana SIHycOB Xapakrep. ,

3a MeH Geme macTye, 3¢ HAMEPHX OTJIMYHA Cpejia 3a Hay4Ha paboTa B efHa aMepH-
KAHCKA KOMIIAHASA, KBAETO MOHTE H3CIIEIBAHMA NOHAKOTa e OKa3paxa IJIOAOTBOPHH.
Te 6sxa 0coGEHO pE3yJITATHH, 3aLOTO HMaxme BB3MOXHOCT Ja GBAEM IHOHEDH B
061acTTAa Ha IOJTYNPOBOJHUKOBHTE CTPYKTYDH B HUCKHTE H3MEPBAHMA, BK/IIOYUTETHO
CBpBXpenIeTKHTE U KBanTOBMTe sMu. Tesu nacyepanus Gsxa 3aII0YHATH II0 HAIIE IIpe-
IUTOXEHHE C M3MCKBAHETO [a C& IPHUJIAraT ChbBPEMEHHH TEXHOJIONHH 4pe3 H3pacTBaHe
Ha (DHHM CIOeBe H MEKPOH3paBOoTKa ¢ OIVIE] Ch3JABAHETO HA HOB IOJYIPOBOJHUKOB
MAaTepHaI-upe3s NPUIarase Ha IPUHIANKTE Ha KBAHTOBATA TEOPHA.

Ipe3 noc/ e THUTE HAKOJIKO AeCETIIETHA HHE CTAHAXME CBUAETENH Ha 3abesexuTe-
JIeH IIPOTPeC B Ta3H oBNACT HA U3CNEeNBAHUATA Ha MoNynposoxHAnKTe. Hammre opu-
THHAJIHM IPEJIOKEHHS ¥ HOBATOPCKH EKCIIEPHMEHTH Aaf0Xa ABEH TJIACHK Ha IMIHPOK
CIIEKTBP OT EKCTIEPUMEHTAIIHY H TeOPETHYHH HACIEABAHMA 1O TO3H Npobem.

Cnex 32 ronunm npexapann B CAIll, ce zapppHax B SInonus. Torasa or HayyeH
pabGOTHHK B KOPIIOpauys ¢e HPEXBhPJIHX Ha aJMHHHCTPATHBEH IIOCT, KATO PEKTOP Ha
obpxapen yHusepcurter. HesaBacuMo, ye ToBa Oe ejHa pajHKajiHa MPOMIHA, TA HE
M3TPH OIIMTA MH OT MHHAJIOTO. KaTO yHUBEPCHTETCKH PEKTOP ¢ TAKOBA MUHAJIO 9ECTO
OTKpHBAaM, 4€ ,,JBETE MY JIMIA” INIESaT B PadTHdHK ocokd. [ToreasT Hasan, 06bp-
HaT KbM OOraTHs MH KyJITYPEH OIMT, YECTO IIPOTHBOPEYH HA HACOUYEHOTO MH HANpen
,,JIHIe” HA aIMHHECTPATHEEH CIIyXKATeN. B TO3M CMHCE CaMUAT a3 IPHTEXABAM ,, HY-
COBH” Ka4ecTBa.

- He ce cbMHABAM, Y€ BCE MOBeUE pacte GPOAT Ha XOpaTa, KOUTO ca MOJyyHiH 6orat
OTIMT OT PA3JMYHM KYJITypH M ca mpHAoOmmM HAKOM OT KauectBara Ha Snyc. Tosa,
pasbupa ce, ce IBIDKH HA OTPOMHHA PACTEX HAa MeXAyHapoauus obmeH B obnacrra
Ha aKaJeMHYHOTO 06pa30BaHHe U KyJITYPATa, HA MOJIMTHKATA H HKOHOMHKATa. Bap-
BaM, Y€ TOBA € ¢IHO MHOIO NOJIOXKHTEIHO pa3BuTHE. B 30paTa Ha ApaneceT H EPBOTO
CTOJIETHE HHE CME H3NPABEeHH NpeJ INIAHHHA OT HEPEIIEHH NpobieMu, XaTO onaspaHe-
TO Ha OKOJIHATA CPENa, ETHUYECKHTE KOHQIHKTH, OBJIAIIBAHETO HA MOJIEMHA MIPHPACT
HA HACEJICHHETO, OCHI'YPABAHETO Ha XPaHa, MaTEPHATH, EHEPTHHHH PECYDCH, IOCTHIa-
HEeTO Ha cTabHIIHO HKOHOMHYECKO pa3BuTHE, 6opbara 3a nobena nax CITMH u muoro

" Ipyru. A3 BapBaMm, ue Tesn mpo6reMH Morat fa 61T paspelieHn CamMO aKO BHEKHEN,

B pHpoJaTa Ha SHyC.
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Hakpas, 6ux Keman 1a cojeNs ¢ Bac NeT NpaBuiia, KouTo Ou Tpabeano ja cinegsa
BCEeKH, KOHTO ¥CKa J]a O1o3Hae coOCTBEHHTE CH TBOPYECKH Br3MoxnooTH. Koil 3uae,
moxe O Te 1le BH noMorHar aa cneqenare Hobenosa sarpaza. .

Ilpasuno nwpeo: He ce ocrapsiitTe na 6naeTe XBaHATH B KanaHa HA MHHANHA CH
onuT. AKO JomycHeTe A2 BHU 3aBnafeaT oCIecTBeHATe NPABUIA H YCIIOBHOCTH, HAMA
[Ia ycrmeeTe Jja HaIpaBUTE PEIIATENHEA CKOK HanpeJ, KOTaTo cé Pa3KkpHe Bh3MOXHOCT
3a ToBa. AXO pocenuM ucropusaTa Ha HoGenopsure Harpany, e BEIEM, He IOBeve-
TO naypeari ca OWIM YAOCTOEHH G TOBA OTIHYHE 33 MOCTHXKEHHSA, HAalPapBeHH Ipes3
TPHIECETTE 'OJHHH OT XUBOTA CH. A3 6ax Ha 32 roauny, XOraTo H306peTux ,AHoxa
ua Ecaxu”. ToBa, koeTo ce omATBaM Aa BH Kaxa e, 9e N0-MJIaJUTe XOpa HMAT N0-IHCT
[oTAed BLPXY HEIIaTa, norjiel, HeobpeMener 0T obIecTBeHNTE IPABHIIA K HCTOPHSA-
Ta HAa MHHAJIOTO.

IIpasuno sropo: Hukora He ce o6BBbp3Balite H3UANO C KOH Ha € aBTOPHTET BEB
pamaTa 067acT - HanpuMep, HAkoi Beyuk npodecop. Taka Bue puckysarte na 3aryOu-
Te CBOATA HHAHBHIYATHOCT U AyXa Ha MitagoctTa cH. Jlopu u Beymkuat npodecop na
nonyun HoGenopa Harpaza, €IBa M HAKOH OT NOQYHHEHATE My LUE A IOIyHH.

Ipasuno Tpero: He npecnenpaiiTe TOBA, OT KOETO HAMATE HYXAa. CbBDEMEHHOTO
06IeCTBO HH [2BA JIeCEH JOCTHI 40 OFPOMHO KOJIH4ecTBO HHdopManug. YoBelKuaT
MO3BK MOXKe 3 CE ONPHIMYH Ha KOMIIOTHD ¢ KOHCYMAIIHs HA eHeprus oT okojio 25 W.
OT rNIefHa TOYKA Ha TIaMeT WM CKopocT, ofade, TOH He ce e NIpOMEHH) 0cobeHO
MHOTO OT JPEBHOCTTA HO AHec. 3aTOBA Hue TPAOBA HENPEKKCHATO Ja BhBEXIAME H
u3TpuBaMe WHGOPMAaLHA, KaTO IIPH TOBA 3a[a3RaMe€ CaMO HAHCTHHA BaXXHATA H LIeJ¢-
cnobpasua uacT OT Hes. KaTo pekTop Ha YHHBEPCHTET YeCTO MH C€ CIydYBa Aa KOHTa-
KTYBaM C MHOTO XOpa H JIa CH Da3MEHIM BH3MTHH KAPTHUKH ¢ Tax. Cnex ToBa ce
cTapas ja ce oCcBOBOIA OT KaPTHUYKHUTE KOJKOTO ¢e Moxe mo-65p30, 3a Ja ocBobons
HoBeYe upoc"rpaucrno'aa unpopmanui. lerysam ce, pasbupa ce.

Ipasuio uersnpTo: He 6araiiTe oT konpporTanua. CaMuaT a3 ¢eM GHII BEBIHYAH
B HENPUATHOCTH BEB QUpMaTa, B K0ATO paboTex npean MHoro rojguay. [Toaskora ce
HAJIATa YOBEK A II0CTaBK cebe CH Ha IBPBO MACTO H Ja OTCTOABA CBOHTE IMO3HIHH.
Crnopen Mexe GUTKATA B HAKOM cllydau e Heu3OexHa B HMETO Ha CAMO3allHTATA.

ITpasuno nero: He ryGere ayxa Ha AeTckoTo cu mobonuTcTso. TO € KH3Heno pa-
3EH KOMIIOHEHT HA YOBEUIKOTO BLOGpaxKeHue.

Cnen kato u3bpoux merTte MpaBHiIa, HCKaM I3 KaXxa, 4e Te He ¢a JOCTaTHYHO yCi10-
BHE 34 YCIIeXa, a Ca IPOCTO P eJIOKEHHs, OTHpaBeHy kvM Bac. JKenas B ycmex! -

Bnaronaps Bu 3a BHUMaHHETO.

Bea. na pedxonezuama: Jlexyunama Hu e npedocmasena & npegoo.
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YEPHOEBILL: AHATOMUS HA B3PUBA

I. JivBoB*

a HCTOPHATA HA AJpeHaTa eHepreTHKa MOXe Ja Ce IHILe IO PA3JIHYHY HAYUHH,
3:{0 33 BCHYKH Ts c€ JEJIM NOHACTOAINEM HA JBa nepuoga: 1o anpun 1986 r. u
cnex Topa. B wauanoro Ha 60-Te rogunu s BIHX (O6110cH103HHA 1OM Ha HAPOX-
HOTO CTONAHCTBO) B MOCKBA eMH HEroJIAM NEeMOHCTPAIlHOHEH peakTop crbupame
TBIINA OT moceTHTenu. Axo 63 61 BH3CTAHOBEH Cera, OIlacaBaM ce, MHOTO Xopa Ouxa
3a00ukanaM oTaanede uanoxbara. JlocTurya ce A0 CHTyanus, KOTaTO NIPOTHBHALIH-
TE HA AAPEHATA EHEPTETHKA He MOTaT Ja HaMepPAT HOpH 001l e3WK 3a CIIOp ¢ HeHHHTe
nONAPLXHHNK. OT eAHATA CTPaHa - 3aMA3BAINATA C& HEOCBEIOMEHOCT YMHOXEHA C
BBL3HHKHANIOTO HEAOBEPHE KM AAPEHATE CIIEHAIHCTH, OT APYraTa - HEIOKJIaTHMATa
YBEPEHOCT B [IPaBOTaTA Ha MpodecHoHann3Ma. EnBa xoraTo KpUTHIINTE Ha ANpEHATA
npOorpama. npuaoGUAT HYXHHTE 3HAHUA, 2 TPOYECHOHAINCTHTE - HY)KHOTO ThpHEHHE,
IHANOrLT MEXAY TAX 6 MOrBI la JOHece MoJI3a.

HamucanoTo 3a YUeproOmi o610 B3eTo ob6xpama He eI¥H BHymHTenexd ToM. Ho na
YUTATEIA-HECTIEHATIMCT € - KAKTO M [T0-PaHo - TPYAHO Jla C& OPHEHTHPA B ITOPEANNA-
Ta IPUYHMHK M CIECTBHA JOBEJIH 10 TparndHaTa pa3pph3ka. Hanara My ce na npueme
Ha HOBepHe M3BOMHTE, HANPABEHH OT ABTOPUTE, 4 TE3H H3BOAH YECTO I'LTH C2 IIPHH-
nunHo pasznuand. Ilenra Ha HacTOAWATA cTATHA € Ja Nale BB3MOXHOCT HA BCEKH
xenaein ga #3paGoTr cobcTBeHO 060CHOBAHO H HE3ABHCHMO MHEHHUE 33 ChOUTHATA OT
anpmt 1986 r.

YerpoiticrsoTo Ha Yepnodmickara AEL]

B Tasu AEI, pasnonoxena B Ykpaiina, npes anpun 1986 r. ca paboTunu deTupu
610Kka, BCEeKH OT KOHTO BKIIOYBA siapeH peakTop oT tunma PEMK-1000 (Peakrop
Bonemoit MomuaocTr Kanansseri - 1000 MW) 1 18e TypOHEY C eJIeKTPOreHepaTopH
¢ MomHocT 1o 500 MW. Beekn 610k mpouseexaa enekTpuuna Mourgoct 1000 MW, a
MOIIHOCTTA Ha OTJENAHATA TOILUIMHA B PeaKkTOpa Bhamu3a Ha 320 MW, t.e. k.11.4. Ha
6moxa e npubnusurenno 31%.

PEMK-1000 e peakTop Ha TOINIMHHH HeyTPOHH, a 3abasureysT e rpadur.
CrirecTBeHa 0CO6EHOCT Ha KOHCTPYKIUHATA €, 9e TOIUIOHOCHTENAT ~ OOHKHOBEHA BO-
Ia - B aKTHBHATA 30Ha C€ JBIXH B OTHEJIHH, PasIONOKeHH B 3a6aBUTE A, KaHAIIH, 2 He

* I'. Jitsop e cmemmaneH xopecmougenT Ha cu. “Hayxa ® wmsme®. Crarmara ce myGnmkysa ¢
HEIHAYHTE/IHN Crkpamermsa ot 6p. 12, (mex.) 1989 r, crp. 2 - 11
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B MacHBEH KOPIYC, KAKTO € IPH APYTHA OCHOBEH THII ChBETCKH EHEPreTHYCH PEAKTOD
BBOP (kaxButo ca Hanpumep peaxropare sa Koanomyiickara AEL - 6ex. npes.). Ilo
TO3HM HaguH peakTopsT PEBMK-1000 e ¢ BHCOKa MOUIHOCT H ¢ pa3sMepH Ha aKTHBHATA
30Ha ¢ popMa Ha WWIMEALD ¢ XuameTsp 11,8 m u BHcOunHa 7,0 m, HATLIHEH ¢ rpa-
¢uTHH Gi10KOBE € 06ma Maca 1850 t. Beekr oT Te3n 6I0KOBE € © pazMepu 25 x 25 x 60
cm’, KaTo B IEHTHPA Ha BCEKH GIIOK MMa IIMHAPHYEH OTBOP, IPe3 KOHTO IIpeMUHaBa
KaHaJI ¢ BOAATa TOIUIOHOCHTE)L. OKOJIO aKTHBHATA 30HAa HMa OTpaXaTeNeH CJIoMH ¢ je-
Genuna 1 m OT chirETE rpadnTHH GI10KOBE, HO 6€3 OTBOPH H KAHAIH.

Toit HapevenaTa GHOMOrHYHA 3aMATA Ce OCHLUIECTBABA YPE3 PAasMONOKEH OKOJIO
4KTHBHATA 30HA H OTPAXaTeJId CTOMAHEH KOPIIYC, 3aTblIHeH ¢ Boga. ['padurauTe 6110~
KOBE Ca BBPXY IUIOYa OT METAIHATA KOHCTPYKIH, 2 NOKPHBHT € NOR06HA I104a, Bhp-
Xy KOATO MMA JONBIHHTEITHO NOKPUTHE 33 33IIATA OT THYCHHATA.

Boe Bonakure 1661 kanana ¢ TOIUIOHOCHTENS ¢a IOMECTEHH KACETH C SIPEHOTO
rOpHBO, KOETO IPEXCTABNABA TAGIETKH OT H3EYeH YPAHOB JAUOKCH C IHUAMETHP MAJIKO
moseqe oT 1 cm ® BHCOUYHHA 1,5 cm, B KOMTO ChALPXanneTo Ha 2°U e 2%. 200 Taxusa
TabyeTkn 06pa3yBaT KOJIOHA, KOATO CE MOCTABA B TOIUIOOTHENAL €JIEMEHT [TOE/ -
KyX HIIHHABD OT LHPKOHHUH ¢ mpuMec oT 1% rrobuii ¢ nuameTsp 13,6 mm u BECOUH-
Ha 3,5 m. 36 TOE o6pasypart kacera, K04ATO ce pasnonara B karana. O6mara maca Ha
ypaHna B peakropa e 190 t. B apyrure 211 kanana ce IpHABIKBAT PeryJMpaliaTe NIPLTH,
DOTJTHINALTH HEYTPOHH.

Boparta B cacremara, nojiapana OTIOJY NOCPEACTEOM IJIABHHTE IHPKYJIAHOHHH
nomnu [TTITT/, o6uxans nox nanaraune 70 atm. [IpeMunasaiixy npe3 akTHBHATA 30Ha,
BOZATA C€ HArPABA K AOCTHra TOUKATA HA KHneHe (NpH Hanarane 70 atm Tasu TO9KA €
npu 284°C). Ionyyenara cmec ot 14% napa u 86% Bona goctura Ko verupn 6apa-
GaH-cenapaTopa - XODH3OHTAHO MOHTHPAHH LHIHHADH OT BHCOKOKATECTBEHA hpeH-
Cka cTOMaHa ¢ AbkdaHa 30 m H auaMetsp 2,6 m. ITox nelicTBueTo Ha cuiara Ha
TEXECTTa BOJATa Ce CTHYA HAJIONy B TAX, a HApaTa Ce NOAABA N0 NAPONPOBOXH KbM
nsere Typbuan (N7 m N8 8 4-Ti 6110k). Cnexn TsX mapaTa KOHIEH3Hpa BHB BOJA C
temnepartypa 165°C. Tasu Boja ce monama wpes nomnu OoTHOBO B Gapabau-
cernapaTopHTe, KhAETO Cé CMECBa C KHIIINATa BOJA OT PeakTopa, OXJIaxaa OCHENHA-
Ta p0 270°C u 3aenno c mes moctenpa B I'LIL. Tosa e 3aTBopeHMsT KOHTYpP Ha
TOWIOHOCHTENA. Kananure ¢ perynmpamure OphTH Ce OXJIAKAAT C BOJA OT HE3ABH-
CHM KOHTYP.

OcBen ONMCaHHTE YCTPOMCTBA BCEKH €Hepro6JIOK HMa CHCTEMA 32 YIPABJIEHHE H
32T, ¢ NOMOINTA HA KOATO C€ PerylHpa MOIXHOCTTA HA BEPHXKHATA Peakiuf,
cucTeMa, ocurypssama Gesonacrocrra - no-cnenuanso CAOP [Cucrema 3a ABapuiino
Oxnaxnane na PeakTopa/, KOATO Ja NPENOTBPATH €BEHTYAIHO PA3TONABAHE HAa OG-
BHBKATA HA TOILUIOOTHE/ALIHTE €JIEMEHTH, TONAAHETO HA PaIHOAKTHBHY 9aCTHUH BHB
BOJATA H MHOT'O APYTH.
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npusodkenus B

Xponuka Ha cr6uTHATA

3a 25 anpun 1986 r., neTsk, e 610 NpenBHLEHO cmHpaHeTo Ha 4-TH 65Ok Ha
Yepro6unckara AFEL 3a nnanos pemonT. Bramonspaiiku ce ot TOBA, OHIIO € pemmreno
na GbJle H3NUTAH eXMH OT TYPGOreHePaTOPHTE B PeXHM Ha T.Hap. “Beiber”, T.e. BBp-
TEHEe Ha pOTOpa Ha TYPOHHATA NO MHEPIMA, CIIEH KATO € NMPEKPATEHO NOAABAHETO' HA
napa d Ja ce IpOU3Bex/Ja OLIe H3BECTHO BPEME eJIeKTPOSHEPTHs.

CBrnacHo eXCIUIOATAMORHATE IPABHIA €JIEKTPO3aXpPaHBAHETO HA HAM-BaKHUTE CHC-
TeMH Tps6Ba Ja 6bl1e MHOrOKpaTHO Ay6ympaHo. Ilpu eBenTyannu aBapum, KOraTo e
BBE3MOXKHO IPEKLCBAHE HA NONABAHETO Ha Mapa KbM TypOUHMTE, 3a 3aXpaHBaHe Ha
4acT OT yCTPOHCTBATA Ce MyCKAT B JEHCTBHE PE3EPBHN H3EIOBY TEHEPATOPH, KOUTO
AOCTHIaT MBIHA MOIHOCT 3a 65 s. Br3uukea HuesTa nmpes TO3M mepHOn oT BpeMe
ofe3meqaBaHeTo Ha 3aXPaHBAHETO HA HAKOH CHCTEMH, BKJIFOYHTEITHO Ha HOMIIMTE Ha
CAOP, na 6s1e OCHIypABAHO OT BBLPTALIATE CE 11O HHepuus Typ6oreneparopu. Ome
NpY TEPBHTE NOXOOHH M3nuTaHUs oBade ce Oka3Ba, 4& B TO3M ClIy4aif reHepaTopuTe
IIPECTABAT J1a NIPOU3BEXAAT énempoenepmx 10-6Bp30, OTKOJIKOTO C€ € 0YakBaIo. 3a
Aa e OTCTpaHH TOBa, npea 1986 r. 8 MucrrTyTa “IlonTexsHepro® ce paspaborpa cre-
IHaJIeH PEryJaTop 3a MarHATHOTO MOJe Ha regepatopa. IMEHHO Hero cMmaTanu ga
IPOBEPAT HA MOCOYEHATA O-TrOpe naTa.

Bnocnexcrsue ce ycranoesasa, ue nporpaMaTa 3a M3NHTAHHATA e Guma
Hepoo6mucnena. Topa e exsa OT npHuHHHTE 32 Tparenusra. OCHOBHATA rpemika e
Gmna, ue eKCrepAMeNTHT 61T CMATAH 38 THCTO CIIEKTPOTEXHHYECKH, HE BIIHAEL BLPXY
Axpenara GesonacHocT Ha peakropa. ITpexsmxaano ce e IIpH COafaHe HAa TOIUIMHHATA
MOUIHOCT Ha peakTopa o 700 - 1000 MW (mo-nomy me ce maBa caMo TOILIMHHATA
MOIIHOCT!) N1a Ce NPEKpaTH NOJABAHETO HA MApa KbM regeparop N8 1 ma 3amoune
BBPTEHETO Ha pOTOP2 My N0 HHepIH4. 3a 1a ce H3KIouH 3aneiicTeaneTo Ha CAOP mo
BPEME Ha eKCIepUMEHTa, IPOrpamMaTa e NpeanHcaana 6IIOKHPaHeTo Ha Tasy cHcTeMa,
4 CJIEKTPUYHHUAT TOBAp Ha nommara Ha CAOP na 61ue MMHTHPAH 9pe3 BKIIIOYBAHETO
KbM TypGOreHepaTopa Ha YeTHPHTE INIaBHH mupkynandonnu nomMmnu (I'LITT).

HmMeHHO Ha TOBA MACTO OT IPOrpamMara CeHHATHCTHTE BIDKJIAT BIIOCIENCTBHE JBE
TpeIky efHOBpeMeHHO. EnnaTa e, ue nakmousanero na CAOP e e 610 HAJIOXHTEIHO.,
Bropara  no-criecTsenara e, ge BKITIOYBAHETO Ha I'LIIT k&M BBpTAIIAA C€ 0 HHep-
[y réHepaTop CBBP3BANIO AUPEKTHO “€/IEKTPOTEXHHYECKHUAT EKCIIEpHMEHT" ¢ Aape-
HHTE NPONECH B peakTopa. Ao e 6’10 HeOGXOMMMO HMHTHPAHETO Ha TOBap, TO B
HHOKaKbB CIIydaif He e TpAGBAIO 14 Ce H3Mo3BaT I'HI, a e Morsio na ce B3eMAaT KaxBH-
TO ¥ 11a ¢a xpyru xoucymartopy. Ho oceen TOBa npu mpoexnanero Ha EKCIIepUMEH-

THTE IEPCOHANBT € HOMYCHAJI OTKJIOHEHHS U OT TAa3H He CHBCEM 06MHUC/IeHa Imporpama.
Hocnexpamure cubutna ca ce passupamm Taxa (Bx. u dur.):

25 anpua

01 h 00 min. 3ano4HATO € NOCTENEHHOTO HAMANABAKE Ha MOLITHOCTTA Ha peakTopa.
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13 h 05 min.MomuocTTa nocrura 1600 MW. Cnpsn e Typ6oreneparop N7.
3axpaHpaHeTO Ha CHCTeMHTe Ha 6ioka e npeBKIIOUEHO KLM TypGorerepaTop
N8. '

14 h 00 min. B cpOTBETCTBHE ¢ mporpamaTa e uaxirogena CAOP.

Ckopo obage aucnegepsT OT “KHeBsnepro® pasnopexna OTiarane cuHpasxe-
TO Ha 61I0Ka: B Xpas Ha paboTHATA CeJMHLA NPe3 BTOPATa MOJIOBHHA HA NEHS
KOHCYMAITHATa Ha eJeKTPOeHeprus oOMKHOBEHO HapacTsa. PeakTopsT mpo-
ABKapa 1a paboTu ¢ nonorun MomuocT. IIps TOBa B HapyIIeHHE HA NPABH-
NiaTa nepcoHaneT He BKmousa oTHOBO CAOP. ITopanu Tosa wecro ce rosopu
H C€ NOKa3Ba HENOCTATHYHATA TEXHOJOTHIHA IHCUHIUIMHA B LeHTpanaTa. Ho
B MHTEpeC Ha HCTHHATA TpAGBa na ce orbenexu, 4e TOBA HAapyIIEHHE He e
MOBIHANO HA X04a HA CHLOHTHATA.

23 h 10 min. JlucnieaepbT OTMEHA PAsNOPEXIAHETO CH M HAMAJIIBAHETO HA MOLI-
HOCTTa Ha PeaxTopa NpOALIDKABA.

26 anpua

00 h 28 min. MomHOCTTa JOCTHIa HUBOTO, P KOETO YNPABIIEHHETO GH Chensaso
lla Ce IPEBKJIIOYM OT JIOKAJHO HA o610 aBTOMATHYHO peryympase. B Tosu
MOMEHT MIAIMAT ONEPATOP, HE MPHTEXKABAII OMHT npH pabora B Takmpa
PEeXHMH, JOIyCKa IpeliKa KATO He M0JaBa HAa CHCTEMATa 32 YIpaBJIEHHE KO-
MaHzaTa “noJABpXKaHe HA MOMIHOCTTA . B pesynTar Ha TOBA MOIHOCTTA PA3-
ko cnaza xo 30 MW, nopaji X0eTo KMIIEHEeTO B KaHANMTE 0TCIa6Ba H 3an0yBsa
ThH HAPEYEHOTO “KCEHOHOBO OTpaBsfiHe“ HA aKTUBHATA 30HA. CLITIACHO €KC-
IJIOATALHOHHHTE NPABUJIA MIPH Ta3H CHTyalHs peaxTopwT € Tpabpano na 65-
ne cnpsd. Torasa o6aue He Guxa GWIH BH3MOXHH NPEABUACHHTE H3MHTAHUA.
IlepconambT He CaMO He COHpA PeakidATa, a ¢¢ OMUTBA H Ja NOBMIIK MOII-
HOCTTA M. ' '

01 h 00 min. MomHocTTa € moBuirenHa ensa Ko 200 MW BMeCTO NmpeamucaHHTE OT
nporpamara 700 - 1000 MW. [Topagn npoab/oxaBamoTo KCEHOHOBO OTPAaBs-
He IO-HATATBITHOTO i yBENMYaBaHe C& OKa3Ba HEBB3IMOXHO, BBIPEKH Y€ MPb-
THUTE 33 aBTOMATHYHO pPeryiupane ¢a OHIH MOYTH HANBLIHO H3BANEHH OT aK-
THBHATA 30HA, & APBHTUTE 38 PLYHO PETYIHPAHE ¢a H3BANEHU OT OIIEpaTopa.

01 h 03 min.3ano4Ba HenocpencTBeHATa NMOATOTOBKA 3a excrepuMenTa. KuM mec-
T€ OCHOBHH UHMPKYNALHOHHN IOMIIM € BKIIOYCHA I'bPBATA OT JBETE PE3ePBHH.
IIyckanero uM e Gmito pemeno, 3a Ja MoXe CieJl OKOHYATENIHOTO CIIUpPaHe Ha
BBPTALIMNS Ce IO HHepuus Typ6orenepaTop, 3axpansaw gerupure I'LIT], oc-
TAHAJMTE JBE IIOMIIH 3a€JHO C JBETE Pe3epBHH (BIJIIOYEHH KbM 00miaTa enek-
TPO3axXpaHBallla MPeXa Ha LIEHTpaNaTa) A2 NPOXBIDKAT HANEKIHO [a OXJIaxk-
J1aT aXTHBHATA 30Ha.
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01 h 07 min.Tlycaata ¢ u sropara peseppHa I'LII1. 3apaGoTeaT oceM nommu BMec-

To wecr. Tosa ypenuyasa BOJHAA MOTOK IPE3 KAHAJIMTE NOTOJIKOBA, Y€ BB3-
HHMKBa oracHocT oT kapuTauuonen cpus Ha I'IIIT, a cbio taka - koero e mo-
CBUIECTBEHOTO - HAPACTBA OXNIAXIAHETO H OlLie oBede HaMangpa u 6e3 Toba
cnaboro mapooGpasypane. ExHoBpeMenno ¢ ToBa pojaTa B 6apaban-cenapa-
TOPHTE changa XO aBapuiiHus 3Hak. PaboTara Ha 6y10Ka CTaBa H3BBHPEAHO
HeycToH4KBA. .

3acerHaTH ce OKa3BaT H AAPEHHTE NpolecH B peakropa. KoepunueHnTsT Ha
pasmuoxapane Ha HeyTponu B PEMK 3amuck oT ¢hoTHOmIEHHETO Ha o6eMuTe
BOJA M Iapa B KAHAJIKTE My: KOJKOTO € IO-TOJIAM AEJIBT Ha napaTa, TOJIKOB2
IIO-BHCOKA € PeakTHBHOCTTA. JIpyrosue kasaHo, MapHUAT koedHIHEHT Ha pe-
aktuBHOCT Ha PBMK (cheTaBHa wacT OT o6mius MOLIHOCTEH KoehHIHeHT HA
PEaKTHBHOCT) € MOJIOKHUTENEH U € Bh3MOXHA TIOJIOKHUTENHA 00paTHa BpB3Ka:
KOraTo peaxiMATa HapacTBa, B KaHAIHTE MOXe Ia ¢e oOpasypa nopeye mapa,
HOpagH KOeTo KoeUIMeHTHT Ha PA3MHOXKABAHE HA HEYTPOHH CE€ YBEJIMYAERa,
peaxkuHATa HapacTsa ouie U T.H. B meliCTBHTENHOCT, JOKATO NPONECHT € NPo-
THYAN B IPOTHBONONOXHA IOCOKA, NApaTa € HaMaJsdBajla H PeakTHBHOCTTA &
chajajia, Taka ue IPHTHTE 33 aBTOMATHIHO PEryNupaHe ca Ce M3IuIraly Olle.
Jo HacTBHIBaHe Ha HEyNpaBJieMa SAPeHA Peakuus OCTaBaJIi 6POSHH MUHYTH.

01 h 19 min. Tpit xaTo HHBOTO Ha BojaTta B OapabaH-cenapaTopuTe CTaBa ONACHO

HHCKO, OIEepaTOPhT YBEIHYaBa NPHATOKHT OXJaxjaiia Bona (KOHIEH3ar).
EnxoBpeMeHHO ¢ TOBa IEPCOHANLT OJIOKHpA CUrHANHTE 33 ABAPMIHO CIHpa-
HE Ha peaxrTopa nopagw HEAOCTAThYHH HUBA HAa BOKA M HAJMIraHe Ha Iapa.
ToBa OTKNOHEHHE OT EKCILUIOATALHOHHMTE NpaBujia He € OO NPeABHIEHO B
IPOrpamMara 3a U3NUTAHHATA.

01 h 19 min 30 s. HusoTo Ha BoxaTa B Oapabau-cenapaTopHTe 3am04Ba A2 Ce

ysemmgaBa. Cera ofade, HOpany NMPHTOKa HA CPABHHTEJIHO CTYIEHA BOJa B
aKTHUBHATA 30Ha, NapoobOpasyBaHeTO B Hed NMpakTH4YeckH cnupa. Taka omac-
HocTTa Hern3bexHo ¥ 6bp3o npubmoxapa.

I1pu mumca Ha napa B xananute Ha PBMK Bepmxuara peakiiua € MHOTO 4yB-
CTBHTEJIHA CIPAMO TOIUIMHHH CMYHIEHHA: NIPH TEe3H YCJIOBHSA YBEIHYABAHETO
Ha I1apara 1o mMaca ¢ 1% npuunugBa HapacTpade Ha oBemMa Ha mapara ¢ 20%,
a TOBa € MHOIO I0Be4€, OTKOJIKOTO IIPH HOPMAJIeH I/ HA MapaTa B KaHAJIUTE
(14%). Br3nuKBa ClI€JOBATENHO CHTYAIMA, IPH KOATO NPHHOCHT HA IOJIOKH-
TEJHMA [aPOB KOe)UUMEHT HA PEAKTHBHOCT B OOmIMA MomHocTeH Koeduuu-
€HT HA PEaKTHBHOCT MOXE [a CTaHE NOTOJIKOBA TOJIsIM, Ye Ja 3alOuYHe Heyll-
papisieMa AnpeHa peaknud - “camMopasron”.

OcpeH TOBA MPBTUTE 32 ABTOMATHYHO PETYJIMPAHE, BHL3NPENATCTBAILM HAMA-
JIEHHETO HA MOUIHOCTTA, Ca HAlLJIHO M3BAJEHH OT aKTHBHATa 30Ha. M Toii
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KaTO U TOBA C& O0Ka3pa HEJOCTATHYHO ONEPATOPET M3OUrA HArOpe H NPBTHTE
332 pBRYHO perynupane! Beudko ToBa HamManaBsa HEZOIYCTHMO OINEPATHBHHA
3anac OT pEaKTHBHOCT.

Korato kpadaT Ha eJHH peryndpai npsT ce Hamupa 6130 X0 rpaHuuaTa Ha
AKTHBHATA 30HA (IO HIIH rOpe), OKOJIO HEro € PasmoJIOKEH MO-MAaIbk 06eM
rOPHBO H CNEAOBATEIHO NPHABHXBAHETO My BJIHf€ [O-cia00 BBPXY BEpHK-
HaTa peakuus. PeaktopsT “oTRiMKBA® MOGpE NP NPHABMKBAHE HA IIPHTHTE
CaMO KOraTo KpadiaTa HM ca 61130 Do meHThpa HAa akTHBHATA 30Ha. T.e. npu
HAITBLJIHO H3JUTHATH NPETH CIIHPAHETO HA BEPHXKHATA PeakiHs He MOXe JIa ce
OCBIIECTBH OBP30: BUCOYMHATA HA aKTHBHATA 30HA HA PEMK-1000 e 7 m, a
6bp3nHaTaA Ha BhBexXJane (cnyckane) ua upbTuTe € 40 cm/s. ETo 3amo e Taka
CBIIECTBEHO B AKTMBHATA 30HA A3 6BAAT OCTABEHH IOJIyCOYCHATH HOCTATH-
geH Gpol npeTH.

01 h I9 min 58 s, HansAraneTo nmpoXbjpkaBa Ja CIaja, aBTOMATHYHO C€ 3aTBapf
YCTPOHCTBOTO, IPE3 KOETO NPENH TOBA HIIMUIBIHTE OT Napa ca MOCTLIBAIH
B KoujeHsaropa. Tosa e 3a6apmio JOHAKLIE CIANAHETO HA HATATAHETO, HO
HE I'0 € IPEKPATHIO.

01 h 21 min 50 s. HurBoto Ha BOjaTa B HapabaH-cenapaTopuTe 3HAYHUTENHO Ce
nopuntasa. ThiE xaTo TOBa € OMIO MOCTHIHATO Ype3 YETHPHKPATHO yBEJHYa-
BaHe Ha pasxola Ha BOHA, OnepaTopsT HAMAJIgBA 110JaBAHETO .

01 h 22 min I0 s. B KOHTypa 3amoysa Ja NOCTHIBA IIO-MAJIKO KOJIMIECTBO HENOC-
TATHYHO 3arpATa BORA M KHIEHETO MAIKO Ce YCHIBA, 4 HMBOTO B Gapaban-
cemaparopure ce crabunusnpa. IIpu ToBa, pa3bupa ce, HapacTBa OTYACTH
PEaKTUBHOCTTA, HO CI[yCHAJIMTE C€ MAJIKO NPBHTH 33 ABTOMATHYHO DEryJHpa-
He KOMIIeHCHPAT He3a6aBHO TOBa HapaCTBAKE.

01 h 22 min 30 s. Pa3sxoqbsT Ha BOJa cHala moBede OT Heobxommmus - mo 2/3 ot
HopMmaHus. ToBa e GUI0 HEPBL3MOXKHO JIa Ce MPENOTBPATH MOPaly HeJZOCTa-
THYHATA TOYHOCT HA CHCTEMATA 32 YIpaBIieHHe, KOATO He e Ouna npenBuieHa
32 moJoGeH HeCTAHJAPTEH PEXHM HA eKCILTOATalusa. B TO3M MOMEHT KOMITIO-
ThpBT “CKajia“ Ha IEHTpaJaTa DasNedaTna NapaMeTPHTE Ha IPOIECHTE B ak-
THBHATA 30HA H HA NOJIOKEHHETO Ha peryjupamure npbsTa. ChIJIACHO pasne-
YaTKarTa ONEepaTHBHHAT 3anac OT PEAKTHBHOCT € BE€YE TOJIKOBa Manmc, e ¢
6110 HANIOXKUTENHO He3abaBHO cnmpane HA peakTopa. Ho nepconansT, anra-
XKHPaH ¢ onuruTe 32 cTabmunusupane Ha 610ka, O9EBHIHO HE € YOI 1A TIpo-
yUH TE3H JAHHH. '

01 h 22 min 45 s. Pa3xomnT Ha BOJA U CHLABLPXKAHUTO HA lIApa B KAHAJHTE HAH-IIOC-
JIe Ce W3PABHABAT, 4 HAJIMTaHeTO 3amoura OaBHO ma Hapactea. Kato 9e nu
peakTophT € 3aIOYHAN 1A Ce BPEHINA KbM cTabmien pexum. Bauma ce pee-
HHE eKCIEPHMEHTST 1A 3aI0THe.

CBemsm na Pusukama - 4/96
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01 h 23 min 04 s. Cnana nopaBaHeTo Ha mapa kpM TypOorenepatop N8. Ilpu ToBa
- OTHOBO B HAPYIIEHHE HA POTpaMaTa H HA NPABHJIATA 33 EKCIJIOATALMA ~ ©
6JIOKApaH CHIHANET 3a aBAPHUHO CIIMPAHE HA PEaKkTOpa IPH M3KIIOYBaHE Ha
neere TypOunn. 3amo? OueBHIHO NEPCORANET € HCKAJ B CiTy4al Ha HeoOxo-
JUMOCT J1a IOBTOPH M3NHTaHUATA (aKO peakTopbT On O6un cnpsH, TOBA He Ou

GHJIIO BB3MOXHO). A
Tparuurara madera OT NPHYHHH H CIeACTBHA npubmivkaBa dhHHANIHATA YepTa.

01 h 23min 10 s. Yernpure UUPKyNalMOHHY NOMIH, 3aXPaHBAHH OT BBPTAIMA CE
10 HHEPIMA reHepaTop, HaMaysasaT obopotuTte ci. BooHHAT NOTOK HamaJsABa,
OXJIAXAAHETO HA AKTHRHATA 30HA € BCe mo-cnabo, a reMneparypara HA BORA-
Ta IPH BX0OJ3 KbM PEaKTopa ce [IOBHILIABa.

01 h 23min 30 s. Kumenero ce ycuJIBa, KOJIAYECTBOTO Hapa B aKTHBHATA 30HA Ce
yBeIH9aBa H PEAKTHBHOCTTA M MOMIHOCTTA 3a1I0UBAT Aa HapacTsaT. Bexukure
TPH IPYNH OPBTH 32 ABTOMATHYHO PErylIupaHe Ce CIycKaT, HO He €4 B ChCTO-
sHHEe Ja cTabHAH3HpaT peaknuATa; MONIHOCTTA IPOABIDKaBa GarHO ja
HApACTBA.

01 h 23 min 40 s. HadamsuksT Ha oMAHATA JaBa KOMaHHIa fa ce HaTHCHe OyToHa
A3-5 - koMana 33 MAKCHMAJTHA aBApHitHA 3al[UTa, IPH KOATO BCHYKH NPBTH
He3abaBHO Ce CIyCKAT B aKTHBHATA 30HA.

Topa e 10cIeAHAST ONKT 33 NPEJOTBPATIABAHE HA ABAPHATA, ITOCIIENHOTO Aek-
CTBHE Ha IIEPCOHANA NPENH B3PHBA M IMOCIEIHATA OT MHOTOTO MPHYHHH 33
B3PHBA.

PaGoTtaTa ¢ B TOBa, Ye HA PascTOAHMUE 1,5 M NOA BCEKH NIPBT € OKAYEH “3aMec-
THTEN® - 3aNbIHEH ¢ rpadQuT alyMUHHEB MWIMHABD ¢ Bucouuna 4,5 m. [pen-
Ha3HAYEeHHETO MYy € peaknuaTa Aa Gbje Io-4yBCTBHTENIHA CIPAMO IPHIBHXK-
BAHETO HA Kpad H4 NPBTA, T.€. KOraTO CIYCKALTHAT C€ PEeryiaHpaly upsT 3amMe-
aa (“samecTa”) rpaduTHHA “3aMECTHTEN®, KOHTPACTHT € MO-TOJAM OTKOJ-
KOTO IPH IOTANsfHETO Ha IPBTa BLB BOJA, KOATO CHUIO € B CLCTOSHHE IO
H3BECTHA CTENEH Ja Horaslia HeyTpoHH. Ho npu opasmepsipanero ma “sa-
MECTHTENA™ H CHOTBETHOTO OKAa9YBAHE KOHCTPYKTOPHTE HE CA OTYEIM BCHUKH
CTpaHHYHH e(eXTH.

3a perynupaiiute TIPLTH, U3IHIHATH IO FOPHO KPAilHO MOJIOKEHHE, HOHUTE
Kpauia Ha “3aMeCTHTEJIHTE” ca PasnoJIoXKeHH Ha 1,25 m Halx HOJHATA IDAHH-
U2 Ha aKTHBHATA 30HA. B Ta3u Hafi-IONMHA YacT HA KAHAJIHTE € HMAajo BOja,
BCe owie §e3 mapa, KOraTo npu 3anecrsaneTo Ha GyToHa A3-5 BCHYKH NPBTH
3aI104BAT Aa Ce CIOYCKAT H YeNHHTE HM YacCTH Ca BCe OIle Jajiey rope, J0KATO
KpauuiaTa ga “3aMeCTHTEIHTe" NOCTHIaT NOJHATA YACT HA AKTHBHATA 30HA U
H3TJIACKBAT HAMHpAIIATa Ce B kaHanuTe Boga. OT dusMuyHa rjegHa TO4Ka TO-
Ba € CKBHBAJICHTHO Ha PA3KO yBejM4YaBaHe Ha obema napa, Thil KaTo 3a agpe-
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HATa peakuus e Oe3 3HAUEHHE C KAKBO CE M3TJIACKBA BOJATA OT KAHANHTE - C
napa mu ¢ rpadur. Humo sede ne e 6uo B cneTosame na yIABDXH JeiCTBH-
€TO Ha MOJIOXHTENHAA ApoB koeruuenT Ha peakrusnoct. Lianara Tparny-
Ha HEOUAKBAHOCT Ha epekTa € B TOBA, 4e He e GHNa MpEeNBHIEHa CHTyaIud,
KOTaTO H3 IIPAKTHKA BCHYKH IPBTH CTHOBPEMEHHO 1€ 33a0YHAT Ja ce npuxu-
BIDKBAT OT FOPHO KPaiHO NONOXeHHe HALOIY.

BB3HHKBA MOYTH MUTHOBEHHO HAPACTBaHE HA MOIIHOCTTA H HA napoobpa-
3yBanero. IIpsTHTE CiHpaT, cen kaTo ca H3MUHANH camMo 2 - 3 m. Omneparopsr
€ H3KIIOUHIT 3abPXaIKTe My(QH, 32 Ja MOraT IPLTHTE A4 NAJaT HOJ AeficT-
BHE Ha cOGCTBEHOTO CH Terno. Te o6age Bewe Re MOMPBABAT.

01 h 23 min 43 5. TlonoxuTenes cTaBa W OBMIHAT MOIHOCTEH KOoehHuueHT Ha
.PEaKTHBHOCT. 3amo4Ba pA3KO HAPACTBAHE HAa MOIHOCTTA - TH nocrura 530

MW u nponwmkasa xatactpopanno ma mapacTsa: KOe(QUIHEHTHT Ha pas-
MHOXaBaHe Ha HEYTPOHHTE NpeBumana 1. 3amedcTBAT Ce JBETE CHCTEMH 34
aBTOMATHYHA 32I0HTA - IO MOLIHOCT H 1O CKOpOCT Ha HapacTeauero i. Topa
ofaue He TPOMEHA HHILO, THIl KaTO koManxaTta A3-5, M3MpaIana OT BCAKA OT
TAX, € OMJla Beve mojaieHa OT OnepaTopa.

01 h 23 min 44 s. MOWIHOCTTA HA BEPHXKHATA PEAKIHA [PEBHIIABA CTOKpPATHO HO-

MHHa/IHATA. 32 9aCTH OT CEeKYHIATAa TOINIOOTIENALIMTE EJIEMEHTH Ce Ha-
HKEXABaT, 4aCTHLH ANPEHO rOPHBO, PA3KLCBANKHM LMPKOHMEBATA OGBUBKA, Ce
pasnpueBaT H 3acaiat B rpadura. HandraneTo B kaHANMTe HAPACTBA MHO-
TOKPDATHO ¥ BOJATa BMECTO Jia ¢¢ BTHUA (HAJOJy) B aKTHBHATA 30HA, 3a1109Ba
Jla H3THYa OT Hed.

ToBa € MOMEHTBT Ha IBPBUA BIPHB.

PeaxtopsT npecrasa ma cbinecTsysa kato ynpasisema cucrema. ITox Buco-
KO HaNArage mapara paspyiiaBa 4acT OT KAHAJIHTE M NAPONPOBOIHTE HAL
peaktopa. Hansranero cnaja, BojaTa OTHOBO OTHUA B KOHTYDA 32 OXIAXKAAHE,
HO Cera T4 JOCTHra He CamO IO TOIUIOOTHE/ALIHTE €IEeMEHTH, HO H IO Ipa-
¢$uTHUTE 6n10KOBE. 3aMOUBA XMMHYHA PEAKUMS HA BOJATA U IIAPATA C rpadura
M C UHDKOHHS, B PE3YJTAT HA KOATO Cé MOMY4aBaT BOJLOPOX M BLIJIEPOJEH
okcnl. BeposTHO mpoTHua K peakuys HA UHPKOHHA C YPAHOBHA AHOKCHI ¥ C
rpaduTa, KaKTO M PeaKuHs HAa ALPEHOTO OPHBO C BOaTa. Benencreme mu-
TEH3HBHOTO OTJEJISHE HA ra3oBe HANATAHETO OTHOBO HapacTBa. MertanHaTa
nnoya ¢ Maca Hax 1000 t, nokpuBaIa akTHBHATA 30Ha, Ce NOBHTa. Paspymenn
¢a BCHYKM KaHANA M OUEJIeJIMTE JOTOraBa TPEOONPOBOAM HAX IUTOYATA Ca
DA3KBCaHH.

01 h 23 min 46 s. KbM aKkTHBHATA 30HA CE YCTPEMSABA Bh3JyX U HACTHIBA HOB B3DHB,

ABJDKRIL C€, KAKTO C€ IPeANoara, Ha MOJly9aBaHETO Ha CMECH OT KHCIIOPOJ, C
BOJODOX M BBIJIEPOAEH OKcHA. Paspylen € mokpUBBT HA peakTOpHATA 3afa,
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_npusokenus
0K0JI0 25% OT rpaduTa H-9CT OT AAPEHOTO TOPHBO €A HIXKBBPJICHH HABLH. B

TO3M MOMEHT AADEHATA PeaKUus IpekseBa. 'opsIM nap4eTa nalaT BBPXY
MOKpHBA HA MalIMHHATA 3a7a X HA OPYrH MecTa, cp3gapaiixu Han 30 orHuia

HA TOXapH.
01 k 30 min.Tlo curHaJj 3a TPEBOra KbM MACTOTO HA aBapUATA NOTETJAT ITOXAPHH
xonu ot Ilpunat u UepHoOui. 3amodsa BTOpATa ¥aCT HA Yepuobunckara

Tparenus.

Kakxss Gente B3JpHBBT?

BapuBoBe 6uBAT O6UKHOBEHO KIACH(UUKPAHH IO ABA NPH3HAKA: IO MPHPOJATA HA
aKyMyJApaHaTa €HEPrHs M O MEXaHH3MA HA 6Bp30TO i ocsoboxnasane. Morar na
GbaaT M36pPOEHH TOJNKOBA BHAA B3PHBOBE KOJKOTO BHIA M ¢bopmu eneprus
crmecTByBaT. [IpH XMMPYHUTE B3PHBOBE Ce OCBOGOXKaBA EHEPIUA HA MEXAYATOM-
HuTe BpB3ku. KoraTo ce ocBoG0KAaBa eHEPris OT aTOMHOTO AP0, B3PHBBT HE MOXKE
na Gle HapeueH Apyrosde oceeH aapeH. ITo MexaHu3Ma Ha 0CcBOGOX1aBaHE HA EHEP-
A B3DHBOBETE OMBAT TEPMHUHH M BEPIKHH. IIBPBHTE CTABAT NPH HANMIHE HA TOJI0-
KHUTEHA O6pATHA BPB3KA: KONKOTO IOBEYE EHEPTHs O OTHE, TOJIKOBA TeMIepaTy-
para e HO-BHCOKA, @ KOJIKOTO TA € I0-BHCOKa, TOJIKOBA MOBEYE CHCPTHA C& ocBoBox-
znapa (KaKTO € IPH ropeneTo). BepikHu B3pUBOBE NPOTHYAT B CUCTEMH, KBACTO EHEP-
IHATA ce 0CcBOOOXKJaBa B PE3yJITAT HA €IIEMEHTAPHH aKTOBE, BCEKH OT KOHTO MPeIH3-
BHKBA HAKOJIKO HOBH, HO HE IIOCPEICTBOM IIOBHIUABAaHE HA TEMIEPATypaTa, a Henoc-
PELCTBEHO - TaKa, KaKTO HEyTPOHHTE IIPH HeJeHe Ha ypaHa KA KaKTO aKTUBHHUTE pa-
IIHUKAJIH OPH BEPHKHATE XMMHYHH DEeaKIIuH.

Bre BCHYKH O(MIMATHE NOKYMEHTH B3pHBBT B UeproOuickara AEII e napuuan
tepmuyen. Tosa ce oTHacs o6ade 3a MexaHu3Ma Ha B3puBa. [0 OTHOLIEHKE HA IPHPO-
nara Ha eneprusTa ob6aye TOH € AlpeH, THH KATO IIPH HEKOHTPONUPYEMOTO HApacTBa-
He HA MOIHOCTTA HA PEaKTOpa peiy BCHYKO ce 0cBOOOXHaBa EHEPIHs OT AEJIEHETO
Ha yPaHOBHTE A1pa.

BCHITHOCT M 110 OTHOIIEHHE HAa MEXAHW3Ma BBIPOCHT € CIOXKEH. B3pHBET 3aroysa,
pasbupa ce, KaTo TePMHYeH: CHCTEMATA 32 OXJIAXK(@HE HE € B CHCTOSHUE J1a O CIIPaBH
¢ OTBEXIAHETO HA TOTUIMHATA, ChIbPXAHAETO HA 1APA CE YBEIMYABA U MOIIHOCTTA HA
peaxropa napactsa. [Tonoxurennara o6paTHa Bph3ka 06avue Tyk ce 3aTBaps Ipes Be-
PHXXHHA IIPOLEC HA HeIeHe Ha ypara. Ml KoraTo peakTophT CTaBA KDUTHYEH HA MUTHO-
BEHM HEYTPOHH, HACTHNWIATA B HEro PEaKiud No (Qu3nu4HaTa CH CHIIHOCT CHBCEM
MaJIKO Ce Pa3NM4aBa OT [POIEecHTe B efHa aToMHa Gomba.

KaTo 4e ¥ B HeHCTBHTEIHOCT B3PHBET € Oun aapen? Bapuposere obavue ca nBa,
KATO BTOPHAT, [IO-MOIIHHAT U [O-PA3PYILMTENHUAT, € THITHYHO XuMudeH. Hue 3Haem
. OLLe, Y€ ANPEHUAT B3PHB CE CHI'HTCTBA OT YETHPH NIOPa3sBally (hakTopa: yiapHa BhjIHA,
IPOHHMKBAILO JILUeHHE (TaMa KBAHTH H HEeyTPOHH), CBETJIHHHO JTbYEHHE U PaIHOAKTHB-
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HO 3aMbpPCABAHE. Y JaPHA BBJIHA H CBETIIMHHO Jibuenue B UeproGUI He & MMaIo, HO
NPOHHKBAINO JIBYEHHE W PAIMOAKTHBHO 3amMbpcaBane - xa. Jla wapedeM Ji Torasa
B3PHBA MOIYAIPeH?

Or gpyra cTpaHa B aTOMHaTa 60oM6a paqHoOaKTHBHHTE TIAPYETA CE IOABABAT B MO-
MEHTa Ha B3pHBA, a B YepHoOw1 e pasnphesaT paJHoHyKIHIH, KOHTO €4 Ce HATpyma-
7 33 MHOTO Meceld. [Topanu Topa, BENpeKH ue eHeprusTa Ha MEXaHUYHATE paspyIue-
HHSA HE € H eHa CTOXHJIAAHA YacT OT Ta3H B XHPOIIMMA, 0 OTHOLIEHHE Ha 3aMBbPCA-
BaHETO C I'BJITOXHUBEEIIM PaNHOHyKIuIH YepHoOunckaTa aBapusa € eKBUBAJIEHTHA HA
B3puBaABageTo Ha 200-300 6oM6u OT BHAa, XBBPIIEH HAH XHPOIIAMA.

Aspapusta B UepHoGuickara AEL He monnexu Ha enementapHa knacuduxanms. {a
ObIe HapHUaHa TH “sApeH B3puB“ Ge3 NOMBIHATENHN YTOYHEHMS, 4 OLIE IoBede Ia
6s1e npocTo cpasHsBad UepHobun ¢ Xupommuma, 03Ha4aBa OTIAEY4BAHE OT MCTH-
HaTa He [I0-MaJIKO, OTKOJIKOTO Ja 6bAe OTPHYAHA ANPEHATA IPUPOAA HA ABAPHATA.

Onacnocrra npu asapua 8 AEIL] He e cBpp3ana ¢ rpanino3eH AApPeH B3PHB M OF-
POMHH pa3pylIeHHus, a ¢ pPasnpPHCKBAHETO HA PANHOHYKIIHIH ¥ CHC 3aMBPCABAHETO Ha
MECTHOCTTa OKOJIO Hes. CaMo 1o cebe CH 1 TOBa € JOCTATHYHO CEPHO3HA 3aIIaxa.

W3 duorpadusara na PEMK

Mexny crienHanucTHTE, KOHTO pasciaensaxa ceOutuara B Uepnobunckara AEILI,
BHTaele OpUOIH3UTETHO cienHara GOpMyIMpOBKa: “ONepaTOPHTE ca ChYMENH A3
B3DHBAT OJIOKA, a PEaKTOPHT HM € MO3BOJIAN Aa CTOPAT TOBa“. 3a JeHCTBHATA HA
nepconana Geme kasaHo Beue goctaThuHO. IHo ce oTHack 10 koHeTpykiusta Ha PEMK,
OT IO-TOP€ HITOKEHOTO MOTaT Ja Ce HANPaBAT CHIIO HaKoHM ussonu. Tpabsa na ce
nobaBy o1e, 4e He MaJIka POJIA € H3UrPAJ ¥ HEIOCTHI'LT B CHCTEMATA 3a YIIPaBJIeHHe
HA ONepaTHBHA HHQOPMAIIMA 32 3a/Iaca OT PeaKTHBHOCT B AKTHBHATA 30HA.

3amo obave peaxropute ot THa PEMK ca Taka pasnpocrpanenu B Gusrs CCCP?

ITpenn BCHUKO YpaH-rpadHTHATE CHCTEMH ¢ BOIHO OXJIAX/aHe Ca HAl-[POCTHTE H
TEXHOJIOFHYHO JOCTBIIHHE (IOPaJy TOBa HA TAX CE € PA3UHTAJNIO NIPH pa3paboTBaHeTo
Ha fOpeHoTo opbxkue). [ITepBuTe peakTopn - u Ha Pepmu ¥ Ha Kypuatos - ca uMeHHO
¢ TakaBa cTpykTypa. Tasm cxema e npunoxena B [Inpsara (O6uunckara) AELL, Ta ce
3ana3sa i B benmospckara u Cubupckata AEI, a cnen Topa fosexaa H IO Ch3JaBaHe-
10 Ha PEBMK-1000. C Teuenue Ha BpeMeTo 06ave KOHCTPYKIMETE OT TO3H THI OHBAT
nsllaec;Texm OT Apyra. B npyrure cTpaHH e 3ama3eH caMoO eiuH NogZobeH peakTop - B
HaH-CTapuA 3aBOJ 3a NPOH3BOACTRO Ha IlyToruii B XAandopH, HO HETOBHAT N1apOB
koe(hHIHUEeHT Ha PEaKTHBHOCT € OTPHHATEJEH, 4 HE MOJIOKHTEIIEH.

C xaxBo PBMK e cn6ma3HmI CBBETCKMTE KOHCTDYKTODH M D'BKOBOMHMTENH Ha
OTpachia, KOMTO O HAPHYAJIH rOpAo “CHBETCKH HalMOHANEH TUI peaktop“? Tosu
THII pPeakTop NpHUTexXaBa HIkoM jocrodncrsa. B PEMK moxe na ce W3noisea no-
cnabo oboraTeHo ropuBo, KOETO € HKOHOMHYECKH H3rOAHO. Bh3MOXHO € npesapex-.
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JaHe HA TOIUIOOT/IE/IAITATE eNeMeHTH, 6e3 ia Objie CiupaH PeakTOPBT. 3a pasnuka OT
rnasHuEg My Konkypent BBOP, B peakropa PBMK HiMa eIMHEH XOPIYC H IO JYMHTE
na Gusmms Ipencenaten Ha [IbpKapHUA KOMHETET 33 H3NONI3BAHE HA ATOMHATA EHEp-
rus 5a CCCP, axanemuk ITeTpocsHl “BE3MOXHOCTTA 33 M3rpaXIaHe Ha AEI] ¢ peax-
TopH oT 6e3KOpIyCeH THN € TBBPJE IPUBJIEKATENHA, Thil KaTO ocsoboxkIaBa 3aBOIM-
TE 33 TEXKO MAIITHHOCTPOEHE OT HEOOXOMUMOCTTA i@ MPOU3BEXK AT CTOMAHEHH KOHC-
TpyKuuH ¢ Maca 1o 200-500 t“. Tosa Beve IpeMaxHa OTPAHMYCHUETO 32 MOIHOCT Ha
oTnenen 65ok. Kaxro or6enasa . B. CusrHues, ¢»TpyAnuk B HCTUTYTA 32 ATOMHA
eneprus, paborun saegHo ¢ KypaaTom, “roisMOTO HOCTOMHCTBO Ha ypan-rpahuTH-
Te alapaTH OT KaHAJIEH BHJ € BBB BE3MOXHOCTTA 33 CTAHNAPTUIUPAHE HA TEXHHUTE
CeKIIMH, KOeTO N03B0JIABa MOX00HO Ha Kybuera [ja ce H3rpax/ia peakTop ¢ IpakTHyec-
KH KaKksaTo H ga e Mourgoct. To3u moaxoq Hali-apKo ce BBLIUTHILABA B Hepeaausupa-
HAs npoekT 3a peaxrop PBMK-2400, k0HTO 110 MOIIHOCT NPEBH3X0XK A YepuoOuiicrus
2.4 meTH. To3u “MORCTBD®, KOUTO HEKOTa Bede HAMA 1a Oblie MOCTPOEH, 6u Tpabrano
1A AMa AKTHBHA 30HA ¢ HeBLoOpasuMu pasmepd - 7 x 7 x 27 m’. ITo Hakou cenenus,
JIOCTHTHANM B A0 apTopa, paboTmwio ce e ¥ no npoexra PEMKII-4800 ...*

KaspaT, 9e HEJOCTATHIATE [IOYTH BHHATH CA IPOJBLIDKEHHME HA JNOCTOHHCTBATA.
JluncaTa Ha eIHHEH KOPIYC € CHIIEBPEMEHHO OTCHCTBHE HA NOMBIHUTENHA baprepa
110 ITHTS HA H3XBBPJIAHATE OpY aBapud paguonykmni. Iurantckute pasmepu Ha PBMK
M3KJTIOYBAT HATPAXAAHETO HA KOHTEHHMEHT - BRHIIHATA 3amuTHA 0OBHBKA, Ge3 xoaTo
TOHACTOAIEM HEKBIE 10 CBETA HE C& M3rPaXa HUTO eXHH MOLIeH peakTop. Pusmunure
ocoBenocTu Ha koHCTpyKkuuaTa Ha PEMK paBa BB3MOXKHOCT fja OBAaT H3MOJ3BAHO
10-ciaBo 0GoraTeHo ropuBo (B 9ACTHOCT M NOJyYCHHUTE CNIE perenepauns orpabo-
TEeHH TOILIOOTHEN A eneMerTH Ha BBOP). 3arosa mek, nopagu ¢pusuanure ocobe-
HOCTH B KOHCTpyKiEaTa, PEMK marycka oxoio 40 IbTH nopede pagnoaxTHBHM Gira-
ropogHu rasose ot BBOP.

H3reunm i ¢ HepuoGunckaar cHHapoM!

Vpouute na Yepro6u ... Tosa cnoBockyeranue peue cTana wamna. Ho ome He e
ACHO Janu cMe ro ycsowin gobpe. Korkpernu Mepku, pasbupa ce, ca B3eTH B TOYHO
nosTopenne Ha UepHOOHIICKAaTa TPareans € HEBE3MOXHO (BX. HAPHMEp CTATHATA HA
H. ®. JlykonuH B53 B. “Cou. Uayctpua®, N 33 or 10.02.1988 r.). Yuumoxenu nu ca
obage kopennre i B Apa6ounHa? [Ipu MHOrO cHEECENBAHUSA H ¢ MOCKOBCKH (QH3HLH K
cbC cpTpynHuny Ha YepHobunckara AELL 6uBax mopaseH OT €XHO M CBILO HEIO:
ACHOTO pa3CUpaHe Ha 9yXK/1aTa BUHA U HE O-MAJIKO ACHOTO HEXENIAHHe Ja Ce IpU3Hae

* Tyx mpeBOJaYLT HEBONHO Ge Gellia 3a H3BECTHHTE eKcIOmaT® § Asopa Ha Kpemun “Ilaps-
Iymxa* . “I{ape-Konokon“, KORTO ¢a HAECTHHA OTPOMHH, BHYIIHTENHH, HO HEKOTa He ca 6mim
H3MON3BAHA IO HpeJHA3HadYcHHE ...

238 : v CBemwsm na gusukama - 4/96

‘pusodkenus

cobcTBenaTa suHA. BlauMuuTe nperennun 6:1xa 060CHOBABAHM, HO OT H3C/IYIIBAHETO
HM He CTaBaille Mo-1ek0. YacT ot BuHATa 33 UepHOGH Terne NO4TH HAJ BCEKH - M HAJT
GOUSMIHUTE, HIBBPIIAIA H3TACIICHAATA TI0 ONPOCTEHH MOEIH, H HAJl MOHTaXKHRIIVTE,
3aBapABaNM HeOPEXKHO INEBOBE, H HAJ ONEPATOPHUTE, KOHTO CH IO3BOJIABAT Aa HE Ce
cH06pAa3IBaT C IPABHNIATA 33 EKCIJIOATANHAS.

Huxoit He ce CeMHsBA, 4e aBapHUATA Ce ABJDKH Ha BceoOLy HenpodeCcHoHATH3BM. B
nosectTa “Ueprobwm” FO. Illep6ak nuTHpa NyMUTE HA HAYATHYKA HA €HA OT CMEHHUTE:
“3ano HMTO a3, HUTO MOHATE KOJETH, HE CIpAXMe peakTopa, korato Gelle HamajeH
6posT 3aIHTHA NPBTH? 3a10TO HUKOH OT HAC HE CH NPECTABALIE, Y€ TOBA OTKPHBA
PB3MOXHOCT 32 ATOMHA ABaPHA ... HUKOH He Hu Genre ropopu 3a ToBa*. BB3MOXHO
€ J0BeK, 3aBBPIIUT (U3KKa, 1A ce HOAMUIIE MO-ACHO HOJ| CBOATA HEKOMIIETEHTHOCT?
A noxonxo npodecHOHAIMCTH ca GHIH KOHCTPYKTOPHTE HA PEAKTOpa, KOHTO HE ca
OPENBHANNH BB3MOXHOCTTA 334 MHT'HOBEHHO HAapacTBAHE HA BEPIDKHATA peaxkums B
peaxkTopa # eBa ClIell aBapHATa NPEXIPHEeMAaT MEPKH Cpely ToBa (B YaCTHOCT, IPO-
MEeHAHKN KOHCTPYKIHATA HA “3aMECTUTENNTE” U BBBEXIAKH aBTOMATHYHA 3AINKTA
CHPAMO HEAOCTATHYEH 3aM1aC OT PEaKTHBHOCT)?

Mexny Apyroro, XypHAIHCTHTE, IPOCHABAIIH NMOCTHXENHATA HA SADPEHATA
eHepreTHKA, KaTO He HAMHPAT BpeMe J1a e OPUeHTHPaT B npobiieMuTe if, HOCAT CBOA
IISJT OT BHHATA 33 CIYYHJIOTO ce. AKO ¢ nonobHu craTuu He Oeure popmupaHno Bceob-
mo ybexmenue B abcosrorna 6esonmacHoct Ha AELL ako Hacenennero ce Ge oxasano
IICHXOJIOTMYECKH HONTOTBEHO 332 BL3MOXHOCTTA OT eKCTpeMaliHa curyanus, 65 Guno
BE3MOXHO Ja ce chro0iM Ha xurenure Ha [IpHNAT 33 CTAHANOTO OWE B IBLPBUTE
gacoBe H Ja UM ObRaT JaneHu HeoOXOIMMHTE NPEenophHKH, 6e3 Ja ce onmacasaMe OT
Tpenu3BHKBaHe Ha nanuka. Olre mo-BaxHO e na 0bxat Hanpasenu cera uspogurte. Ho
Jla ce ¢MEHH IUTIOC ¢ MUHYC, TOBA Ollle He 3Ha4yy OGEKTHRHO a ce OPHEHTHDAME, a
TOTOKBT OT IyGRUKAalMH, OTXBEPJIAINE AOPEHATA CHEPreTHKA ¢ He ITO-MallbK 3aMax,
OTKOJIKOTO O HEOTHABHA Ca A XBaJIWIH, OKa3Ba, 4e YepHOGUI CLBCEM He € HAYYHI
BCHYKH Ha NIpo(heCHOHATIN3BM U 6e3npHCTpacTHOCT.

Taxa ve, kaxBo BCe 12K Aa CE HAIIPABH, 32 1a He OTUIYMH Tparenusara Hampasgo? Ilo
BCAKAa BEPOATHOCT NpEOH BCHYKO A C€ HAyYHM Ja TOBODHM LAJIaTa HCTHHA. 3a
Yeprobmiickara katacTpoda T4 Taka U He € Ka3aAa JOKPal npes I3MUHATATE F'OJHHH.

OTroBop 9aKkaT MHOrO BEIPOCH. 3a110 B opuIAaNEH JOKyMEHT Ha MexayHapoauaTta

arennus 3a atomua eneprus (MAAE) s Buena e sanucano: “CyrpuHTa Ha 26-TH
ANPUJI HACEJIEHMETO He € GU0 Ipeaynpeaeno Ja 3aTBOPH ILTETHO NPO30PIIUTE H Bpa-
THTE H & OCTaHe B MOMCIICHUATA. qumma’ra H ,HCTCKHTB rpajguHu 6HJ'IPI 3aTBOpE-
HH®, BEIOPEXH 9e BCHUKY KuTeaH Ha [IpHnAT cBHIETeNCTBaT, 4e B ¢h00Ta rpansT e
KUBSAI KAKTO OOMKHOBEHO, a JeTCKHTE 3aBeleHHd ca paboTunu?

3amo B OKIaAa HA CHBETCKHTE CHENHAIHCTH Ha chpemanue Ha MAAE npes 1986
r. ce kaspa: “OT pasiedaTkaTa, HANPABEHA MHHYTA IPELH B3PHEA, ONEPATOP'ET € BHIAN,

Y€ ONECPATHBHHUAT 3aMac OT PEAKTHBHOCT € HEXONyCTHMO MaJ'I'LK“, cnen Kkaro l'IYJ'IT'bTV
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33 yNpaBlICHHE M [164aTAIOTO YCTPOHCTBO €a PA3NOJIOkeHA B PAa3IHYHH NOMEILeHHs,
a 32 eHa MHHYTa NEPCOHATHT (H3HIECKHU He € MOXeJ JIa Ce 3a1I03Hae C pasnevarkara?

Tpabpa na ce 06LpHE BHEMAHHE HA CIEIHUTE H3pasy B 06o0masamus JOKIan Ha
MEXIyHapoaHaTa KOHCyITaTHBHA rpyna Ha MAAE: “Tlo speMe Ha ChBELIAHHETO Cb-
BETCKHUTE EKCIEPTH 3a5BHXa, 4e B Tevenue HA 100 peakTOPOroAMHH €KCILTOATALHMA HA
peaxtopute ot Tana PBMK He e HMajio HHTO eIHO HeHOpManHO ChbuTHe, XK0eTo 6u
MOTJIO a Ja C€ Pasrjexia KaTo NPeXBeCTHHK Ha aBapHATa OT 26-TH ampui ...
CEHBETCKHAT CBIO3 06ade MOXe N3 THIKYBa TEPMMHA “IPEIBECTHHK" PA3IHYHO OT
HAYMHA, 1T0 KOMTO TOBA C€ NPABH B APYTH CTpaHd. BRIpekH e B MHHANIOTO HE € Bh3-
HMKBAJIa CBBKYNHOCT OT CHLOMTHA, nogo6HM Ha xoeenuTe N0 apapuaTa B Kypckara
AEL, onucann B pazgen 2.12.2 ot Ilpumoxenue 2 kbM n0xnaza Ha CHBETCKHA CHIO3,
T€ ¢a OT 0COBEHO I'OJIIM MHTEPEC 34 M3YYaBAHE HA HAKOW BAXHH XaPaKTEPHCTHKH HA
npexoannTe pexumu Ra YepnoGunckara AEIT*. (ITpe3 anyapu 1980 r. B 1-8u 6110k Ha
Kypcxkara AEL] ce ciyasa neaHo o6e3rouBane 3a co6cTBeHH Hy k1. 3anelicTsa aBa-
puitnaTa 3amuta 1 CAOP, no npes mepeuTe 25 S NOTOKBET BOJa B KOHTYpa € craman
mo-6bp30 oT TowmMHEaTa Momuoct Ha PEMK, xoeTo Bogn 1o kpaTkoTpaifHo Hapac-
TBaHe Ha o6ema napa B kaHaTe.) OTKPHT HaydeH aHAJIH3 CE€ OYaKBa U 110 OTHOILIEHHE
MepKHTe 32 INKBRIAPAHe Ha MOCIeNCTBHATA OT aBapUATAa: JOKOJIKO IPAaBHIHHM ca Gu-
JIE JeHCTBAATA HA CHENHAIMCTHTE, KOH METOIH Ca C& OKA3aJIH Hail-e()eKTHBHH, 2 KOM
He ca 6ud onpasfaHy, 3al0 Ha IIeCTOTO JEHOHOIHE Cliell ABAPUATA HIBETHHXK Ha~
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. Taka ca ce npoMmexsau Hau-BaxHume napamempu Ha 4-mu 6AOK Npe3 NnocAegHume
_wCKara,: ‘
"1 - mowrocmma; 2 - nomoksm Boga npe3 [ll; 3 - HaAdeaHemo Ha napama B 6apaban-
npsmu om mpume 2pynu 3a aBmomamuuHo pezyAupare.
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PACTRa HAXBBPJIMHETO HA PAAHOHYKITHIH OT Pa3pyIIeHus 6nok?

U nakpas Tpabsa na ce o64cHA 3amo opAMHANHOTO ¢HLOOLIEHNE 33 aBapHATA OT
Munuctepckus ¢pBet Ha CCCP 6eme nanpaseno uax ra 29-ti anpun. OTropapsike
Ha TO3H BBIPOC HA XKYPHAJMCT, akageMuk Jleracos ce mo30Ba Ha HEHANEHHOCTTA HA
tparepuara: “KaTo cnenuanncT B yIaCTHHK B CHOMTHATA MOTa Ja NOTRBPIA - MaIna-
GHTE HA ABAPHATA, XAPAKTEPBT H, PAa3BHTHETO HA CLOMTHATA HITNIEXIaXa HEBEPOSTHH,
nouTH (PAETACTHYHE. 3712 YMHCLJI, ONAT HEHIO Aa ce CKpHe, HaMamnie.” C IpYrH IyMH,
HSIMAJIO € 3]1a YMHCH]I, HO € CHINEeCTBYBaNa HeAOMyCTHMa 06 LpKaHoCT.

Pa36Hpa ce HIKOH OT Te3H BBIPOCH H3rJIEXIAT Cera PHTOPHYHH - OTTOBOPHATE Ca
OYEBHJHH. Ho JOKaTO HE Ca NaOcHH O(bKIIHaJIHO X OTKPOBCHO, HEAOBCPDHETO KM A1~
penata €HEPIreTHKA IIC CE 3aMa3H. B cb3anara ce CHTYalHA NOJIYHCTHHATA € I10-JIOHIa
oT sxara. CaMo y9acTHeTO Ha He3aBHCHMH IPEeACTABHTENH HA OOIIeCTBEHOCTTA [IPH
06CHXKIaHeTO HA BCHUKA PEIIeHHd € B ChCTOAHHE - ¥ TO HEe H3BEAHEBX - A2 NPOMEHH
otpuuarenuoTo orHomenne kbM AELL Cera e pafi-noaxoasiuaT MOMEHT 3a noxo6-
HH 00CHXKIanus - IOATOTBAT Ce IIPOEKTH 33 3aKOHH 32 AaTOMHATa €HepTHA H 33 TPETH-
PaHeTO Ha PaJHOAKTHBHATE OTHanbud. [acHOTO ¥ moApo6HO pasrnexaaHe Ha Te3H
npoexty 61 MOTJIO Ja Gbie MEPBATA CTHIKA KBM H3XOX OF Ch3JJAJIaTa C¢ CHTYalHs, B
KOATO Ce Okas3a “Mupuuat arom*. B :
Mpeson ot pycku: Pobepr Monuy
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cexyHgu npegu B3puBa. [pagukume ca MOCMPOEHU NO Pa3Ne4amxama Ha KOMNIoMbpa

cenapamopume; 4-6 - gbAXUHAMA Ha cnycHamama 8 akmuBrama 30Ha Yacm Ha pe2yAupawuume
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30 FOAUHI KBAHTOBA ENEKTPOHIKA U
NA3EPHA TEXHMKA B COOUNIACKN YHUBEPCUTET
,CB. Kn. OXPULCKU"

Ha 28. 06. 1996 r. katenpa KsaHToBa eNeKTPOHMKA U MHCTUTYTLT Mo NasepHa TexHuka yectsaxa 30-
FONULLHUA 10BMARHR HA KBAHTOBATA ENEKTPOHMKA U NasepHa TexHuka B Copuiicku yrusepeurer. Mpod. adH
CronH [uHes w3Hece OKNa, B KOATO NPEACTaBA Hay4yHO-W3CNefloBaTencKkara, nefaroruyeckaTa u npu-
NOXHATa IBRHOCT Ha AABETE 3BEHA. :

Mpe3 1966 r. BbB Quamyeckus Gakynter 6e KOKCTPyWPaH, U3paGoTeH ¥ NyCHAT B AGACTBYE MbPBUAT B
CTPaHaTa HeOMUMOB Nasep oM PobKOBOACTBOTO Ha Aou. KoncrauTun Cramenos. C ToBa (akTuuecku ce
MOCTABS HAYANOTO HA KBAHTOBATA GNEKTPOHHKA W Na3epHa TexHuka B CY ,Ceetyu Kn. Oxpuacku®,

Ha 01. 07,1978 r. Bewwe ch3pageHa karefipa Keantosa enextponuka npu Quanueckus akynrer, a Ha
01.08. 1980 r. MxcturyT no nasepHa TexHuka keM Codmitckus yHuBepcuTeT. Tbpaute B Bbnrapus asoTeH,
EKCUMEDEH W MUKOCEKYHfIeH Nasep 6AXa KOHCTPYMDaHK U Cb3RAfeHu B Katenpa KBAHTOBA eNEKTPOHMKA,
[bpBUAT hemToceKyHIeH Nasep ¥ ibpeara B Bbnrapus pazpaGoTka Ha U3MEPUTENY HA MOLUHOCT W eHepris
Ha Na3epHO NbYeHMe ca IeNo Ha ChTpyAHMUM Ha WHCTUTYTA Mo Nasepra TexHuka. MHoroBpoiiim ca paspa-
6OTKUTE Ha pBETE 3BEHA 3a NPUNOXEHNe Ha NasepuTe 33 0BpaBoTKa HA MaTepuany B MUKPOENEKTPOHUKATA
1 32 METPONOTMYHM M3MepBaHud. B Katenpa KsaHTOBa eneKTPOHMKA Ca NOCTUTHATY BLPXOBY B CBETOBEH
Malab nocTikeHms B 0BRACTTA HA HENMHENHATA ONTHKE,

B pesynTar Ha BCROTHAMHATA HAYYHO-W3CNENOBATeGKA W fleaarornyecka paboTa Ha KONEeKTUBMTE Ha
karenpara u MHeTuTyTa 32 30 rommHu ce gunnomupaxa 264 uhxexep-Gpuanum, 3aLmMTiXa ce 22 KaHauoar-
CKM U 5 [IOKTOpCKM gucepTaumu, xabunutupaxa ce 8 pouentd, 4 npodecopu u 6 uabpan eguH un,
xopecnoxfeHt, OT uneHoBeTe Ha 118aTa KONeKTUBA ¢a nNybnukysany Hap 450 cratuun, umtupanu Hag 850
MBTH OT UyXXOW aBTOPH. HanucaHu ca 6 KHUrK M y4eBHW noMarana, NonyueHy ca 22 aBTOPCKV CBUACTENCTBA,
BHEOPeHU ca 60 NnasepHu anapaTypu v TEXHONOIWW, KATO TPK OT TAX Ca OTNMUGHM ChC 3NaTeH mMenan Ha

Mnospueckns nanaup: ,[PAHAT - H* -1981 r.; ,JIABEPTA 1% - 1985 1. v ,ENR* - 1986 r.. ,TPAHAT - H* -

nonyyn Harpapata ,3natiu poue”, a JIUP 1" - Harpapara Ha JIKHTN.

Ha vecTBaHeto 6axa NOKAHEHU PHKOBORMTENUTE HA WHCTUTYTH W UPMM, UMATO NpEOMET Ha ABiHOCT ca
NasepHaTa TexHWKa U KBaHTOBATA eNEKTPOHIKA, a CLLUC TaKa BUNYCKHILK 1 Konery,

YenopenHo ¢ o6uneiinara cecus Gete opraHusupana usnoxsa Ha UPMY U UHCTUTYTH, MPOUBEXTALLHN
nasepHa TexHUka v ontika. MHOr0 0T nokaHeHuTe OpraHu3aLmy, GUPMA ¥ MHCTUTYTH HAaNPaBUXa fapeHus
3a donn ,KeanToBa enextponnka“, Qongaums ,EBPUKA", OMTTPOH TEXHONOXMW 00f, NALEK 004 -
Mnoeoue, 3aeopn 3a onTuka - Nananopuiue, OENT EOOJ, Ontuka nasep O0[, Oupma ,Xeren”, UHcTutyT no
npunoxna guauka ,CUHTEP*, Qupma ,Cnektponnka®, Qupma ,[xos WHTepkoHCynT", uHx. XKusko foues,
npog. nbH H. Coboturos, npod. adH M. Aranacos, npod. adH K. Crankos u r-xa b. [puroposa.

Karegpara u nctutyta ca 6naropaphu u Ha Pexropckma cueeT, HUC, [lekanckua cbBeT Ha QDusnueckus
Gaxyntet # Ha Bynduanka EQO/] 3a-¢puHaHCOBOTO ¥ aQMUHUCTPATUBHO CbARICTBYE NPY OPTaHU3UpaHe Ha
o6unusa, '

Cbc cpencTeata OT T03% GOHA We Ce NOGILPKAT U OGHOBST ChLLETBYBALIMTE NPAKTUKYMU U LLe ce
CIOXKM HAYanoTo Ha NpakTukymu no JlasepHa MeduuuHa v J1asepHa MeTPONOrus KbM HOBOOTKPUTUTE BbB

" Qusuueckus dakynTer crieuunmMsaLmm. '

Tana [uxena
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XXVII MEXYHAPOOHA OJIMMNUALA
M0 GU3NKA

Or 30 tonut o 07 1omu 1996 r. 8 rp. Ocno, Hopserus, ce nposee XXVII mexayHapogHa
omMnnana no duamka (MOQ).

HlomakuH Ha onuMninanara Gewe YHuBepcUTeTsT Ha Ocno, B KOWTO ce ofyyaBar okono 38
000 cryneHT4. B onvmMnuapaTa B3exa yyactue 0760pH 0T 55 cTpanu. [loMakuHuTe cbanafoxa
OT/IM4HU YCNOBUSA 33 PAGOTA Ha YUEHULIMTE M MEXAYHAPOTHOTO XYPH 110 BPEME Ha ChCTE3aHUSTA.
besynpeuHa 6eLLie W NOArOTOBKATa Ha KOHKYPCHUTE 3aauu. - :

Ha ThpXecTBeHoTo oTKpUBaHe Ha OnuMNuanara B Hait-NPECTaBUTENHAT 3ana B HOpBEXC-
KaTa cTonmua - ,Cun Xon“ npucbceTea kMeTsT Ha Ocno Mep CUMOHCEH, KoilTo 1n03APasy BCUYKKN
Y4aCTHULY. 3aKpuBaHETo Ha ONUMNUANRaTa U BPbYBAHETO Ha HarpaguTe ce nposefe B Aynata Ha
CTapus yHuBEpCUTET B LieHTbpa Ha Ocno. XKuTenuTe Ha HopBeXcKara CTONULA € NpaBo ce rop-
ST C Te3u ABe 3a6enexutentu sam - Aynara u ,Cuti Xon“ - B Kouto ot 1947 1. 10 IHec ce
BpbYBAT exerofHuTe HobesoBu Harpamy 3a Mup.

CbrnacHo cratyra Ha MOQ cbcresaHueto ce npoBefe B ABe YacTy - TEOPETUYHA W
eKcnepuMeHTanHa. Ha yuacTHuUMTe 6AXa NPENOXEHH TPU TEOPETUYHM 333U, BCAKA OT KOUTO
Ce OLeHABalLe MaKciManHo ¢ 10 ToukY U efiHa excnepuMeHTaNHa 3anaya, ¢ MakcUMaIHa oLieH-
Ka 20 Touku.

MoGeauren 8 XXVIIMO® e y4eHuksT o1 Kutait 10pyH Muy, Koitro nonyuu 060 47,5 Touku (ot
MaKCUManHo Bb3MOXHUTe 50) B ABETE YaCTH Ha CbCTR3aHMETO.

OtnuuHo ce npencTasu 6bArapckuAT yueHuK Masnu Casos ot KasaHmK, Koitto Habpa 42,5
TOUKU ¥ NONy4M 3naTeH Meaan.

Lpyrute 6bArapcku yyacTHULM U TEXHUTE pesynTaTm ca:

Ihbuesap lo6pes ot Kasaunbk - 40,5 TouKM - cpe6bpeH Meaan:
TeHbo MonmuHues or Kasanmsk - 32 Touku - 6poH30B mepan;
BecemuH MapuHoB ot Mnoeaue - 31 Touku - 6poH30B Mefan;
EBrequs laiikoa or KasaHmk - 26,5 TOYKM - rpamoTa.

Harpagure 6sxa BpbyeHy oT naypeara Ha Ho6enosa Harpaa no ¢u3muka 3a 1973 . var Giaever.

O61umsT 6poii Toukw, nonyYerm ot Gbirapckus oT6op e 172,5, KoeTto Hapeau bonrapusiHa 9-

TO MACTO. Crieft HalMTe YUACTHULM 0CTaHAXA MOBEYETO OMMNMIALIA U TAKUBA CTPAHM KATO YHrapus,
tOxHa Kopes, Yexus, Monwa, Benuko6putanus, KaHaga, XonaHaus, Wseums, Typums u gp.
Aocera Bbrapus e yuacTsana BbB BCHYKUTE 27 MEXIyHaPORH OnMMNWaNK no pusmka. Taaun
ropuHa B Gcno 6bNrapckuaT 0T60p NOBTOPHM Hal-no6pUA NOCTUrHar focera pesynrar npes 1988
. Ha MeX(lyHapoHa ONUMNMana o Guauka. _
beacnopHuaT ronam ycnex Ha Hait-Bo6puTe HU onMMNUALM 06aue He MOXe Aa CKpue peuua

HEeraTuBHN W MHOIO TPEBOXHW TEHAOEHLUK, KOUTO ce Habniofasat B CPENHOTO yuunuuie, Kato
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HENPeKbCHATO HaManABalLLMAT 6poit Ha napanenkure ¢ npogun ,Ouanka’ B npnponomzéremam-
yeckuTe ruMHasmu, Likonute W KpLXoLUTE NO $u3muKa no Mecra, puHaHCUpaHu ot wsmm?
FPAZCKV CTAHUVM Ha MIIaguTe TeXHULM, OTAABHA HE cbliecTByBar. EAMHUHHA Ca CyuauTe, Kbae
10 Té ¢a 3aMeHeHU ¢ HoBu HOPMU Ha U3BbHKNACHA pa6ora nio ¢pu3amKa. KpacHopeuus ? (I)aKTbT:
4 YeTUPVIMA OT YUACTHULMTE B OTBOPA C2 BL3MMUTAHWLM Ha BAHA U Cbllia LIKONa - Tasu Ha Teogocuit
I KasaHmnbK. }

Te%’l?&e: znhamnuanme no $usuKa MOXe 2 Ce NOCTUra Camo MY YMENoTO ChyeTaBare Ha
LienieHacoYeHaTa creuvaniuaupaia NoaroToBKa ¢ ed)eKTUBHA CUCTEMA 32 OTKPUBAHE W MOTUBH-
paHe Ha MNaju TanaHTu. 3aTBapsHeTo Ha U3BbHKNAcHaTa pa6ota no ¢usnKa camo B HAKONKO
Mano6poiHu rpynk 6e3 aKTUBHO Jia Ce THPCAT HalapeHu nueua B PasNMYHUTE BULOBE yumnuiia
(BKITIOYNTENHO U B 3MKOBMTE) He MOXE [ia rapaHTUpa TpaitHk BUCOKW NOCTUXEHUA.

Enxa 3narkosa
excnepm no ¢uauka 8 PU na MOHT, Cogus

" ChOBLUEHME w\\

I06MneitHaTa XXV-Ta HalMOHANHA KOH(GEPEHLMA NO BLMPUCUTE HA 06YUeHUeTo 1o
duavKa e ce nposene oT 17 oo 20 anpun 1997 r. B p. LiymeH. Temara Ha koHdepeHuu-

fTae }
, OBYYEHUETO 110 OU3HKA W NPUITOXHUTE ACIIEKTH HA OUINKAT,

OpraHu3aUMOHHUAT KOMUTET LU NPUIIoXKU YTBbpAUNaTa E:e eexTUBHa 3a Te3M KOH-
depeHumy gopma ¢ ManbK 6poit U36parv KOKNAAW, ronsm 6po nocTepu U noBeue 'mncxy-
CWM M IeMOHCTPauuu. OCHOBHUTE HarpaBrieHua Ha XXV-Ta KoH(epeHLns e 6baar:

1. MeguuuHcka Qu3uKa,

2. VixeHepHa (U3sLKa;

3. Qusuxama BvB BoeHHomo geAo;
4. Memponoaus. ,

3a yuactue B KoHdepeHuuara ¢ nocrepi ce NpeaocTaBar HeorpaHuieHn
BL3MOXHOCTU. [MaBHOTO M3MCKBaHe 3a TOBA & NocTepuTe Aa 6baar no TeMara Ha KoHde-
PEHUMATA BKIIOUUTENHO W Ha TEMW U3BbH OCHOBHUTE HanpaBneHus. MocTepute Tps6Ba Aa
ce paanuuasar o o(OPMIEHHe OT AOKNAAUTE 38 YCTHO MPefcTaBsHe: fa ChAbpXaT Nno-
Manko TEKCT W roseye UMOCTpauum, Aa 6bAaT PA3IBIKEHN U aTPAKTUBHU. Matya6br Ha
TeKCTa M Ha NiocTpauuuTe TpAGBa Aa NO3BOAABA CMIOKOMHOTO UM HeTeHe. ﬂanPTO Chfibp-
)aHue Ha nocrepure TpA6Ba fia Gbae M3NpaTeHo 3a Mperneg u CeneKuMs Hau-kbCHo Ao

.01. 1997 r. na agpeca Ha Cbio3a Ha duauumuTe B bbnrapus.
#0118 w ¢ ' YC Ha COb

L A Y,
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Enna wHTepecHa cobaba:

Mpod. NBAH HEQAJKOB -
YY4EH C PA3HOCTPAHHW MHTEPECH

(no cnyuai 75 rop. T poxpexKeTo My)

WBa MNetkos Hensnko e pofet Ha 15. 06. 1921 r. 8 Conor. baa
My & 6un yuuTen no MarteMatika, a Maiika My - MpOrMMHasManHa
yauTenka. lombT uM B KapnoBo craBa MACTO 3a NOCTOSHHU CPeLLy
Ha YYUTENMU U HA APYTU Bb3POXMIEHCKW HACTPOEHM UHTENeKTyanLy.
Heros yuuren no uurynka crasa vexut Opany XaHen - cBupun nbpea
umrynka 8 Coduiickata onepa. '

Karo 3asbpuisa nporumHasus B Kapnoso Wsax Hepankos npogbn-
XaBa fia yuu B Tpera u cnefy ToBa B MTbpBa MbXka rMHa3uA B Codus,
KbAETO Nnonyuasa CepUo3Ha esvkoBa noarotoeka. fpes 1940 r. 3a-
BbPLBA C MbAHO OTRKYUE W C Harpaaa 3a Haik-BUCOKM NOCTIKEHUS B
Maremarukara 3a Bunycka or usna bbnrapus. '

Mpe3 1940 r. sanucBa fa cnensa MeuLmMHa. Ckopo cnef ToBa GoHabT ,[lapoBuTy neua” Ha
MUHUCTEPCTBOTO Ha NPOCBETaTa 06ABABA KOHKYPC 33 1BE CTUNEHAMM 33 CTYHEHTH N0 MAWUHHO
UHeHepcTBo B bepnuH. Cpepl MHoroto KaHaugatv MsaH Hepsnkos cnevensa nbpso MACTO W
3aMuHaBa 3a bepnu npes 1941 r., kufieTo cnenBa UHXeHepHa $U3KKa BLB Bucliero TexHNyec-
KO yuunmiLie. KuM Kpas Ha cneBaHero cu u3bupa cneumanusaums ,HayuHu ucnensaxua”.

Texkure 6oM6apaupoBKi Ha bepnH npe3 1944 r. ro NPUHYXDABAaT Aa Ce 3aBbPHE B Buirapus,
663 fa e 3aBbplIMN. W3KapBa BOEHHATA C CAYXK6a U ce 3anucBa B [IbPXABHATA NONMTEXHKKA B
Codus Karo cTyaeHT B TpeT kypc (IlonuTexHuKkara e 6una 0CHOBaHa TPH rofUHY NPeay ToBa).
Abpxu 40 NPUPaBHUTENHU U3NUTA U Ce AUINOMUPA KATO MaLLMHEH MHKEHEp C MspBUS BUMYCK
(1948 r.). Paboti KpaTko BpeMe B VIHCTUTYTA 32 U3NWTBAHE HA CTPOMTENHI MaTepUaNK, Cnen
TOBA CTaBa aCUCTEHT M0 MaTeMaTika B NIONMTEXHUKATa. XabunuTipa ce Karo AoleHT npes 1954
I. ¥ 4eTe nekuwm no MexaHuka o 1974 r. Culuespemento npe3 1960 r. e u3bpaH 3a cTapuum
HayueH cbTpyaHuK BbB Dusndeckus MHCTUTYT npnt BAH B cekuuaTa ,KBaHTOBA MEXaHMKa U KNa-
cuvecku npo6nemu”. Mpes 1961 - 63 m. cneyuanusupa B OUSIU B [y6Ha. Mpes 1966 r. e
u36paH 3a npodecop, a ot 1968 r. 3aBexaa cexumATa ,3UUCIMTENHU METOAM BLB pU3MKaTa“ B
WANSAE - BAH.

Mpes 1975 r. 3auTapa AucepTauns U nony4asa HaydHara cTeneH ,OKTOP Ha TEXHUYeCKuTe
Hayku®“. UBaH HepiankoB e paGoTvn B pasniuHu HayuHu O61acTH - MEXaHUKa, TOMOTEXHUKa,
reogusuka, MHdopMarika, TEOPETUIHA PU3NKa, NeeHe Ha MeTanu U ap. TpyaHo e Aa ce onpene-
11 0CHOBHaTa My creumantoct. Camust Toid onpenena (1983 r.), ue crieumanHocTTa My e auuc-
nuten Ha ¢u3snKa.

YBneueH B uscnefoBarenckara cu eiiHoct, MBan Henankos He ce rpuxelle 0co6eHo 3a
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3npaBeTo cu u Ha 27.12. 1984 r. ce pasnenuxme C Hero.

Hayunute Tpynose Ha MsaH HepsnkoB ca B OCHOBHATa CH YacT Memyuucuunnuuapuu W 3a-
cArar reoQuaikara, TeopeTuuHara Gpuanka u UHXeHepHUTE Hayki. B TAX LUMPOKO # 3aabN604eHo
ce npunaraT MaTemaTiyecku MeTonu 1 pesyntary. Teau TpyaoBe ca OTPa3eHu B eiHa MOHOrpadus,
okono 200 Hay4Hu cTaTv 1 8 aBTOPCKY CBAAETENCTBa U NateHTH. HeroBu cratm ca ny6amky-
BaHY B aBTOPUTETHM cnUcaHus kato Geophysical prospecting, Ussectus AH CCCP, XypHan k-
cnepuMeHTanbHoi U Teopetirieckol gpusuku, Annals of Physics, Joumnal of physics u ap. Toit e
aBTOP Ha eAMH YYeOHUK U eiHA HaY4HO-NORYNAPHA KHUFa.

Haii-mHoro Tpynose (okono 80) WBaH HensnkoB uma B 06nacTTa Ha reodusukara. B tasu
o6nact Toil pa6oty B npopbkeHue Ha 35 ropuHu. Mpes 1978 r, uanusa moHorpadusara my ,0
HEKOTOPBIX 33[1a4aX TEOPUI NOTEHLMANA ¥ UX NPUMEHEHUN B PasBeaOoYHOM reoduamnke”, B KOSTO
Toi 0606LaBa pesynTaTure ci 10 T03W MOMEHT. Hait-06110 OCHOBHWTE pesynTarv B T0Ba Harl-
PaBfieHe Ce CBEXAaT A0 CReAHUTE MHOTO LIEHHU Pe3ynTath rpu prCBHETO Ha NONe3HU
U3KOMaemu:

a) Pa3suT e OpUrMHaneH MeTo 3a aHaNMTUYHO NPOABIKABAHE HA U3MEpEHa BbpXy 3eMHaTa

. T0BbPXHWHA rpaBUTalinoHHA NoTeHuUManHa aHOManws OT BCMYKK CTpaHW Ha CMyLLaBaLUna K3-

TOUHUK - 33f1a4a, KOATO & CTOSNA OTKpUTa AeCeTUNETHS;
6) CbapafieH e MeTofl, Ypes KOWTO CYMapHOTO MOTEHLMANHO MOMe HA HAKONKO M3TOYHMKA

- MOXe la Ce paspeny Ha CbCTaBALLUTe ro nonerta,

B) Pa3paGoTeH e MeTOA ¥ CbOTBETHO aHANOFOBO MBYUCTIUTENHO YCTPOMCTBO, Ype3 KOUTO B
AUanor Mexay 4oBeKa U aucnnes Morar fa ce peluasat o6paTHu reodmanuHu 3anauu. Tosu
pesyntar usnpesapsa ¢ okono 10 roauHu nofo6HUTE Pe3ynTaTh B Apyrv CTPaHW.

Teau pesynraru Ha WBaH HepankoB ca oLeHEHN BUCOKO OT TaKuBa CBETOBHOW3BECTHY reogu-
auuy kato B. QeguHckuiz, B. Crpaxos, B. K. MsaHoB, @. [paut, b. barauapus v ap.

Bus Bpb3ka ¢ u3cneaBaHuaTa cu B reodusmkara VisaH Hepsankos $opmynupa no ChlLyecTso
owie npe3 1958 r. 3apayara 3a AbArOBbAHOBATA TOMOrpadua (3a pasnuKa OT KbCOBBLAHOBATA
peHTreHoBa ToMorpadms, oTkpura npea 1963 r. u HapeyeHa KOMNIOTbPHa ToMorpadus). Peauua
HeroBu cnenBatLiv pesynrati ro fosexaar npes 1980 r. go nocTaHoBKaTa Ha 3afa4ara 3a HeyT-
PUHHA TOMOrpadua, KosTo Toi U3CNBABA MHTEH3UBHO NPe3 NOCNEHHUTE NeT rofuHA OT XUBOTA
cu. Bneuarnasaiuv B a3y o6nacT ca # 060CHOBAHUTE HErOBM NPEANOXEHUS 33 ERPOMALLAGHU
ONMUTH NO 3eMHATa NOBLPXHUHAE U B OKeaHa.

B o6nacrra Ha sinpeHara ¢uauka Mean HepankoB B cepus oT 0kono 30 HayuHu cratim pasr-
nexna 3anayu Ha AMCTIEPCUOHHUA aHANU3 K NPeNara pasnuuH1 NOAX0AMU 3a W3CNeABaHe U Yuc-
NeHo pellaBaHe Ha ypasHeHuaTa Ha Jloy. Toil npunara yCnewHo aHanuTMUHOTO Npoab/hKaBaHe
Ha XapMOHUYHUTE PYHKUUN Ha napuuanHme aMNIUTYAM Ha pa3ceiBaHe Ha KpaTKO XMBYLLY ene-
MEHTapHU YacThu,

B o6nacrra Ha kocMonorusTa Nsan HenanKoe Kato W3nonsBa aHanorusTa ¢ Knackyeckara
XUWIPOOUHAMUKA M3rPaaN MaTEMaTMyecku Momenm 3a aCTpOHOMVI‘-IHM ABNIEHUSA, CBbLP3AHN CbC

* CBPbXMACHBHN 3Be3MM, KBa3epy U APy 06eKTy.

B o6nacTra Ha neeHeTo Ha MeTanu WBaH Henankos, 3ag/iHO CbC CbTPYAHMLM Ha PbKOBOAEHA-
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Ta OT Hero rpyna 8 VHCTMTYTa NO MeTanosHaHm
npo6nemute Ha neeHeTo Kato npod. Neax umo
po- ¥ ra3oAvHaMNYHK acNeKTH Ha NEEHEeTo Ha [
LEHHX MaTeMaTUYecKn MOMENU Ha MpoLecy
MpoTUBOHANAraHe, B KOUTO U3nonasa PumaHosa
OTHOCUTENHOCTTA; U3CNENIBa BAXKHUTE U CNIOXHU
1aBa peanucTUyeH GYHKUMOHAN 3a OLEHKA Ha Ka
poLiecopHa cucTema U CboTBeTeH codryep 3a Ck
Ha AaHHU NIPK NEeHEeTo, ¢ KOeTo PA3KO ce yBenu:
BETHUTE eKcrepUMeHTanHu uscneasaHua. Teau pi
B okono 30 HayuHun Tpypa.

B pemuua apyrv pabotu WisaH Hepankos peu
TEOPUATA Ha ENACTUYHOCTTA W OT AAPYTV 06NaCTH

OcobeHo TpsbBa 1a ce ot6enexu, ye Misax He
Tukata B bbarapus. Owe B Kpasi Ha YeTpaeceTTe |
TO 0Cb3HaBa ronaMara pons Ha ¢puan4eckuTe M|
T€ MaLUUHY, Ha YUCSIEHUTE EKCNIEPUMEHTH, Ha UH(

Eto kakso nuue ote B 1958 r. B noknag no
aKkagiemuk Kupun Monos:

.<...> B cmpaHama umaiue gBe Auya, koum
EACKIMPOHHLIME MALLUHU U MXHama KOHCIMpyK
ga 6bge U3NoA3BaHo npu passAexgaHemo Ha m

JoueHmbm npu EAGKMpOmMexHUNEcKUS UHem
WA Buclie mexruyecko yuuauwe 8 bepaun, L
WaBecmHo Bpeme moli e 06cayxBaa kamegpama
kamo acucrmeHm. flognomozHam om egHa 2pyn.
om Qu3auyeckus UHCMUMym Ha BAH, moii e ko
pam 3a 2e0¢u3UYHY U3y4alBanusa 8 cmparama, «
Om 10 2oguHU mol noYMU U3KAIOYUMEAHO Ce 33
DOHHUME MalluHy U MAaxXHOMo U3noA3Bare. lyé
MexHUKama Ha U3cAegBanusma ¢ eAeKmpOHHU A

XapakrepHu 3a HayyHava jeiHoct Ha WeaH |
TOAYUBOTO ThPCEHE Ha PeLIeHNs HA CROXHMU Hayy
Ha MOLL{EH MATEMATUYECKN anapar 1 U3UNCIMTENHE TEArmng
CbC CMELNANKCTU OT PaMYHI NPOGUNM.

NMpog. Membp bbpHeb

3aberexKa Ha pegakyuama:

Mo-noapo6Hu CBEAEHNA 32 XUBOTA 1 fABAHOCTTA Ha VBaH HesNKoB Morar Aa ce HaMepsiT-8 CTaTusTa
Ha akap. AceH [laues eb8 (U3MKO-MaTEMaTUUECKO cncanue, 6p. 4, 1985 r. Kbm cratusra Ha akap. A.
Jlaues e npunoxexa u 6uénuorpadunta Ha TpygoseTe Ha npod. WeaH Hepankos. '
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3npasero cu M Ha 27. 12. 1984 1. ce PasHenuXMe ¢ HEro.

Hayynure Tpynose Ha BaH HepankoB ca B 0CHOBHaTa CV YaCT MEXAYAUCLUIUIMHAPHY U 32-
cAraT reoMaMKaTa, TeOpeTHYHaTa pUaNKa U UHDKEHEPHHTE HayKu. B TAX LUMPOKO ¥ 3aibN6oYeHO
ce npUAnaraT MaTeMaTu4ecky MeTofu 1 peaynTaru. Teau TpyAOBE Ca OTPA3eH! B eiHa MOHOrpadus,
0KONo 200 HayuHU CTaTMM W 8 aBTOPCKM CBUABTENICTBA U NATEHTH. HeroBw cTaTim ca nybnuky-
BaHY B aBTOPUTETHY criuCaHuA kato Geophysical prospecting_, WspecTust AH CCG_P, XKypHan K-
CNEpUMEHTaNbHOM U TEOPETHYECKOM pU3UKH, Annals of Physics, Journal of physics unp. Toite
aBTOp Ha eUH YUEBHUK 1 iHA HAy4HO-NORYNAPHA KHUra.

Haii-MHoro Tpynose (okono 80) MisaH Hepankos viMa B o6nactra Ha reoguamkara. B tasu
06MnacT Toit paGoTh B NPOAb/KEHUE Ha 35 roavHA. Mpes 1978 . uanusanmonorpaq)m:m My ,0
HEKOTOPBIX 33/1a4aX TEOPMM NOTEHLMANa U UX NPUMEHEHUA B pa3BenoyHouN reodusnke”, B KOSTO
1o 0606114aBa Pe3YNTATUTE CH B0 TO3M MOMEHT. Hait-061110 OCHOBHWMTE pesyNiTaTii B T0Ba Har-
paBneHue Ce CBEXAarT 0 CNESHUTE MHOTO LEHHW pesynTaru nNpu TbPCEHETO Ha MoJNe3Hu
W3KOTaeMu: ’ » :

a) PasBuT e OPUrMHANEH METO 32 aHANUTUYHO NPOABIKABAHE Ha u3MepeHa Bbpxy 3eMHaTa
NOBbPXHUHA [PABUTALMOHHA NOTEHUMANHA aHOMANMs OT BCUYKUM CTPaHW Ha CMyLLaBaLLMA U3~
TOYHUK - 3aiaya, KOATO € CTOANA OTKPUTA AAECETUNETHA;

6) ChafjafieH € MeTo, Ypes KOWTO CYMapHOTO MOTEeHLUanHo none Ha HSKOJIKO M3TOUHMKA

. MOXe 1a C& Pa3sneny Ha CbCTaBALUTE FO foneta; )

8) Pa3pa6oTeH & MeTOR W CHOTBETHO AHANIOTOBO U3UUCAUTENHO YCTPOUCTBO, ype3 KOUTo B
AUAnor MeXy 4oBeKa U mcrnnes Morar fia ce pewasar o6patiu reopuanyHM 3apaun. Tosu
pesynTaT uanpesapsa ¢ okono 10 roauHm nopoGHITe pesynTati B AYTY CTPaHM.

Teau pe3ynTaTtu Ha saH HeflankoB ca oLieHeH BUCOKO OT TakuBa CBETOBHOM3BECTHU reom-
3nuu Kato B. Qenmtckuis, B. Ctpaxos, B. K. BaHoB, O. [panr, b. batauapusa v ap.

BbB Bpb3Ka C U3CNIEABaHUATA CH B reoduamkara WBan HepankoB ¢popmynupa no ChbiLecTso
otue npe3 1958 r. 3aauara 3a LArOBLIHOBATA TOMOTPadusa (3a pasnuka OT KbCOBbNHOBATA
peHTreHoBa ToMorpadusa, OTKpUTa npes 1963 r. ¥ HapeueHa KOMMIOTbpHa ToMorpadus). Peanua
HeroBu CrieasalLy pesyntam ro fosexaar npes 1980 r. no NOCTAHOBKATa Ha 3aaavara 32 HeyT-
pUHHA TOMOrPacuis, KOSTO TOM U3CNEABA MHTEH3MBHO NPpes NOCNBAHUTE NET FOAUHY OT XiBoTa
¢y, BrieuaTnaBalLy B Ta3u 06nacT ca ¥ 060CHOBAHMTE HETOBY NPEANOXEHUA 33 efpomalLiabHm
OMUTI NO 3eMHaTa NMoBbPXHWHA U B OKEaHa.

B o6nacTTa Ha anpeHara ¢puanka NBaH Hensnkos B cepus OT 0KONO 30 HayuHu cTatum pasr-
nexna 3aia4y Ha AMCIEPCHOHHUS aHan3 1 NPefrnara pasnuiH1 NOAXOAN 33 U3CNEABaHE U UG-
REHO pelliaBaHe Ha ypaBHeHusTa Ha floy. TR npunara ycnelHo aHaIMTUYHOTO NPOAbIKaBaHE
Ha XapMOHUUHNTE PYHKLMY Ha NapuManHuTe aMAnUTYAN Ha pasceiBaHe Ha KPaTKO XUBYLLM efe-
MEHTapHU YacTULX. ' ,

B o6nacTTa Ha kocMonoruaTa WsaH HefiankoB Kato M3nonasa aHanorusTa ¢ Knaciueckara
XWIPOAMHAMIKA MSTPAgi MATEMaTUYECKN MOJIENM 33 ACTPOHOMMNHM ABIEHUA, CBLP3AHU CbC

 CBPbXMACVIBHM 3BE3[I, KBA3EPH W AAYIY 0GEKTH. :

B o6nacTia Ha NeeHeTo Ha Metany WBaH Hesnkos, 3aeAHO CbC CbTPYAHULM Ha PbKOBOAEHA-
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Ta OT Hero rpyna B WHCTUTYTa No MeTanosHanue Ha bAH U ¢ TakvBa KpymHW cneuydamicTy no
npobnemuTe Ha neeHero Kato npog. UBaH [lumos, n3cnensa KaxTo Tornoo6MeHHu, Taka U xua-
po- U ra3ofMHaMNYHU aCNEKTU Ha JIEeHETO Ha NeTailnk cbe cnoxHa popma. Toit paspaboTsa
LleHHW MaTeMaTMYecku MoJenu Ha NpouecuTe Ha JieeHe U CMEUUanHO Ha NeeHeTo ¢
NpOTUBOHANAraHe, B KOWTO U3NON3Ba PUMaHOBa reoMeTpUs U YpaBHEHUS OT o6LLaTa Teopus Ha
OTHOCUTENHOCTTA; U3C/IEfIBA BRXKHUTE U CNIOXHYW NPOLIECH Ha rPaHULaTa 0TAuBKa - (OpMa; Ch3-
[iaBa peanucTuueH ¢yHKLUMOHa 3a OLIEHKa Ha KauecTBOTO Ha OT/AMBKIATE; pa3paboTBa MUKpON-
poLiecopHa cUCTeMa U CboTBeTEH CogTyep 3a choupate, 06pabotka U FpadnuHo NpeacTaBsHe
Ha [laHHW NMPU NEeeHeTo, ¢ KOeTo PA3KO Ce yBenuyasa NPOU3BOAMTENHOCTTA HA TPYRA NPU CbOT-
BETHUTE eKCepUMEHTanHY uscnefsaxma. Tesn pesynraru ca oTpasexy B nepuopa 1972 - 851r.
B oKofo 30 HayuHu Tpypa. : . '

B peguua apyrv pa6otu isan HefiankoB peluaBa pasiuuHU 3afiauy OT XWIpOAMHAMMKaTa,
TeopuaTa Ha enacTUYHOCTTA U OT APYrv 06AacTH Ha u3MKara, MeXaHUKaTa U TEXHUKaTa.

Oco6eHo Tps6Ba fa ce oT6enexu, ye NsaH HeRsnkoB e nuoHep B pa3BUTUETO HA MH(OPMa-
Tvkara B bbnrapus. OLue B kpas Ha YeTUpUIeceTTe FaauHM, BbIIPeKW MHGOPMALMOHHATA N30M1aLMS,
T0it 0Cb3HaBa royAMara pons Ha GpU3U4ecKuTe U Ha MaTEMaTUYECKMTE MOLIeNH, Ha ENeKTPOHHM-
Te MallWHY, HA YNCAIBHUTE eKCMIBPUMEHTH, Ha MH(OpMaTUKaTa.

Eto xakBo nue olwe B 1958 r. B NOKNAJ No TO3W BLIPOC FONEMUAT BbNrapcku MaTeMaTuK
axkanemuk Kupun floros:

.<...> B cmpaHama umaiue gBe Auya, koumo 0CHOBHO ca ce 3aHuMaBaru ¢ Benpoca 3a
EAEKMPOHHUME MALIUHU U mAXHama KoHCmpyKyus, chgelicmBuemo Ha Koumo e XeAameAHo
ga 6bge U3NoA3BaHO Npu paseAexgaHemo Ha me3u Brnpocu.

JHouenmbm npu EAekmpomexHuyeckus uncmumym 8 Cogus, urx. VBaH HegankoB, 3aBup-
WA Bucwe mexHudecko yduaulle 8 bepAuH, umMa COALgHa MameMamuyecka nogaomoBka.
WsBecmHo Bpeme moli e 06¢AyXBaa kamegpama no JUepeHUUaAHO U UHMESPaAHO CMAMAHE,
Kamo acucmerm. [Tognomozram om egra 2pyna, 8 kosmo yyacmBam u Hay4HU CbmpygHUYU
om Qusuyeckus ukcmumym Ha BAH, moli e KoHcrmpyupaa egu aHar0208 eAekmpoHeH ana-
pam 3a 2e0U3UYHU Usy4aBanus 8 cmpaHama, pomoapageku CHUMKU 0m KOUMO NpuAaz2am.
Om 10 2oguHu moll noumu U3KAIOYUMeAHO ce 3aHuMaba c 8bnpocu mAacHo cBbp3anu ¢ eAekm-
DOHHUME MALLUHY U MAXHOMOo u3noA3Bare. [Ty6AukyBaa e 9 mpyga no Bbnpocu, clbp3au ¢
MexHUKama Ha U3cAegBaHuAma ¢ eAeKMPOHHU MaWUHU. <...>"

XapakrepHu 3a HayuHata fedHoct Ha MeaH HegsnkoB ca MHTEpAWCUMMMHADHOCTTA, Hac-
TOAYMBOTO TbPCEHE Ha PELIBHUA HA CROXHU HayYHU M NPAKTUYECKW NPo6nemMi, N3non3BaHeto
Ha MOLLEH MaTeMaTUyeCKK anapar W U3UMCIUTeNHa TEXHUKA, YMEHWeTO Aa paboTh CbBMECTHO
CbC CTIELUMANIUCTU OT PANMYHK MPOGUIN.

fipog. Nemvp bvpreb

3aberexxa Ha pegaxyusma:

Mo-noppo6Hu CBENEHMS 32 X1BOTA U feiRROCTTA HA WBaH Hepsnkos Morar ia ce HaMepsaT.B CTaTuaTa
Ha akag, AceH [laues 8bs (DM3uKo-MaTeMaTUYECKO cnucaHue, 6p. 4, 1985 r. Kem cTatuata Ha akan. A.
Tlaues e npunoxexa n GubnuorpaduaTa Ha Tpynosere Ha npod. Uear Hepsnkos. '
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_in memoriam.

CUSI JACKAJIOBA HUIIOJIOBA

Ha 16 tonm, 1996 . Cpro3bT Ha ¢usunuTe B Brarapusa marybu equs ot
Hai-aKTHBHEATE CH M NOpEJaHH WIEHOBE - CTApIIH [penofaBaTe] IO
MeTonmka Ha ofyuenuero mo ¢msmxa - Cha Hunosora.

Cusa Huanonosa 6¢ eI¥H OT OCHOBATEIHTe Ha JIpy)ecTBOTO Ha QU3MIHATE
B BBIrapus, koeTo DO-kbCHO mpepacHa B Cpio3. KaTo HEroB 3aMeCTHEK-
mpencenaTes] IbJITE TOTHHE TS METONHYHO A KOMUETEHTHO YTBbPXK/IaBalle
MHOTOcTpaHHHUTe HeiiHocTH Ha Cblo3a M Hail-BeYe HA OHE3H, KOHTO Ca
cBbp3aHE ¢ OOyyeHRETO HO (H3HUKA. '

Ta Ge¢ HHEAOAATOP H AKTHBEH YYACTHHK B €XErOJHHTE METONEYHH
KOH(EpEHIAH, KOATO [IHEC HIrpasT BaXHa DO B KBaJlADHEKANHATA Ha
YUYATEIATE H IPENoHaBaTeNATe MO (HIUKa.

Cus Hunonopa cwp3nane Bromerwra Ha JpyXecTBOTO Ha (QH3UIMTE B
BbIrapdas @ KaTo HETOB INaBeH peJakTop CIOMOTHA 33 IPEPacTBAHETO
My B CHHECaHHE ,,CBeThT Ha ¢H3EKaTa“.

B npoabixerde Ha AbATE rogday Cus HunosioBa 4yeTe OCHOBHHA Kype
nexn@u mo Meronuka Ha obydeEmero Ho ¢uizmka. MHOro or HelHHTE
CTYIEeHTH ca MexHy Haii-moGpHTe yumTenr mo (usuka. [loseuero ot
npenonaBaTenuTe B kaTenpa MO® mpes nociensnte 20 roAEHE ca HEHHH
BB3NHTAHALH.

KaTto vosek # kaTo aaurocT Cusg HAlOIOBA OCTaBH HE3AJHYHM OPpHMED
B )XXHBOTa Ha BCHYKH HaC.

IMoxJioH mpeJx cBerJaTa i maMer.

Co103 na gusuyume 6 bovazapusn
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N3YE3BAHETO HA MAMOPAHA

(npodwmceﬁue om kH. 3)

JNleonappo lawa

Vil

3a roBa, e ITLTHHKBT € CTHrHaN 710 Hea-
NON CBHOETENICTBA NpefafeHHsd OT Hero
HAMHpAII ce B JUPeKUuATa Ha ,,THpeHH”
- obpaten Guiiet. 3a TOBa, Ue B KAIOTATa, OT-
Genszana Ha GuyeTa, H3JANCH Ha HMETO Ha
Erope MaiiopaHa, e rbTyBaJ 90BeK, KOHTO
e More aa 6pne Maitopana, CBHIOETECTBY-
Ba npoecop Buropno CrparniepH, npexa-
paJl HOITa B ChINATa katoTa. OT npenane-
HuTe 06paTHO GHNIETH € CIIEABAO, 9¢ B Ka-
JOTAaTa ¢a IMhTYBAIH aHIMYaHAHET Yapns
Tpaiic, Butopuo Crpanepu u Erope Ma-
#iopana. [Ta ce orkpue IIpaiis ce oxassa He-
BE3MOXHO, HO [la Ce CBhpXaT ¢ npodecop
CrpanepH ot yruBepcaTtera B Ilanepmo ce
0Ka3Ba JIECHO.

IMonygasaiixu ot Gpata Ha Erope
TECMOTO ¢ BBIPocHTe (M BeposTHO ¢ oTorpatms), mpodecop Crpaueps H3passsa M-
HeHMe B ABe 00CTOATEEIICTBA: Ye Tolf NelicTBUTENHO ¢ IbTyBan ¢ ETope Maiiopana n qe
»TPETHAT JoBeKx” e 61 anT/IAYaHnH. BEnpexa Topa TOH ,,€ 2GCOMOTHO YBEPEH: aKO IETY-
BAIIMAT ¢ MeH doBek Gerne saumaT 6pat, To#t Gemie XHB NOHE 10 NPHCTHIAHETO HH B
Heamnon”. AHrIMYaHARLT, TBbpOK CTpanepH, ce Hapuyame ITpaiic, HO aHrAICKH roBo-
pellle ,KATO HAC, IOXHAIMTe, 2 MaHuepHTe My 6xa rpyGoBaTH, KaTo Ha OakayHd 1 faxe
ome no-npocTamku”. Y Taka: TpeTHAT 9oBek. Jla ce pasrajiae clrydkaTa He € HUKaK Tpy-
nHo. [onexe npodecop CTpaneps e 0GMEHMN HAKOJIKO JyMH ¢ pefyionaraemus Hapirs
Ipaiic, a npennonaraemuaT Etope Maitopana He € NPOH3HECHI HY yMa, MOXe [ia ce
IOIYCHe, 4e MBIMAJMBHAT 10BEK, KOroTo Io-kseHo Crpaliepy onpenesd raToETope Ma-
itopana, o6paTHO, € OHJI aHITIM9aHKH, & TO3H, KOTOTO HApeKH INpaiic, - cHNHIHAHEH,
JOXHAK, ITLTYRAII BMect 0 Maitopana. B Topa HsIMa HHINO HEBEPOATHO: HAITKIIHO € BB3IMO-
JHO B CLOTBETHOTO BpeMe Ipei TpHIBake Ha Napaxofa Maifopasa fia ce e npuGimxi
KBM KacaTa Ha ,, THpeHH” M IOJapiiI cBos GHJIET Ha 90BEX, KOHTO ¢e FOTBH A IIETYBA, X
He € H3KIIOUEHO TOM /12 € MMaJI CHINHMA PBCT, BE3PAcT ¥ LBAT Ha KOCHTA (HAM2 HULIO 11O
TIPOCTO OT TOBA fia Ce HaMepH NoJI06eH CHITHAHEL, 0COOEHO aKo ¢e ThPCH TaKbB). AKO
ce OTXRLPJIM TA3H XUIIOTe3a, Halara ce Wi a ce IPU3HAe 32 HeJOCTOBEPHO CBHACTEINC-

TBOTO Ha Mpodecop CrpalepH, WIH fa e HaCTOABA Ha POMaHTHIHATa BepcHd, de [Tpaic ‘
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uemubo ¢ npoqgeaike

me e 6mn Ilpaiic, a FOXHAK, 8 CUIIHAHENET, H3TICKIAMMAT KaTO aHITAYAHYH, € 611
MaiiopaHa. _

Ho KaxTo ¥ a ¢é OTHACAME C BCAXA OT Te3H XMIIOTe3H, OKa3aTelHo ¢, Ue npoq)eiop
Crpanepd He ¢ yBepeH, de e merypaJi ¢ Erope Matfopana, Ho € ybeneH, 9e 9OBEKBT, KOUTO
6x Morsi fa 6s1e Maiiopana, e cistsni B Heanon. V 6efieH e 10TOJKOBa, 96 CHBETBA 6pat
MY A IO MIOTHEPCH B MAHACTHPHTE: ,,IOHAKOra B TAX Ce 3aTBAPAT U HE CHRCCM PEITHO3HK
xopa, ka3pa ToH, PpKkOBOIeHKH ce OT Ipepa3chAbKa, CIIOpeN KONTO y4EHHAT, aKO He ©
ATEHCT, TO HEIPEMEHHO e Jaede oT peuruara”. O6aue Toit rpeum. ETope MaiiopaHa e
G peJuruo3eH YoBek. JIpexXuBAHOTO OT HEro € PEJIMIuo3Ha ipaMa; H1e GuxMe 5 OIIPH-
MMM Ha npaMarta Ha ITackaj. A ¥MeHHO nOpajH ToBa, 9¢ TOH MpEHB € YCeTHJI OH3H
peNUIAO3eH YXKac, KOKTO e ofXBane yqeHuTe, ako He JHeC, TO yTpe, Mopaju KOETO HHE
oImcBaMe TE€3HN CTPAHHIM OT HETOBHSA XKHUBOT.

TIucmoTo Ha npodecop CTpanepy che CHBET ia ce NOTHPCH B MAHACTHPUTE € C
marta 31 maif. Ho, xaxTo sugsxme, Jhkosanu [DkeHTHIIE PENOPBIBA HA Boxuau 1a ce
"aaeMe ¢ Topa ome Ha 16 anpun - pa3Guipa ce, IO HACTOABAHE HA POMHUHHTC.

Ha 17 romu B pyOpuxara ,,Koii ro e Busn?” Ha Haif-NIOMy/IAPHIUA MTATHAHCKY execen-
MIaHUK ,,JloMerrKa nen Koprepe” ce nosmria Majka dororpadus ¢ onMcaHAETO Ha
usdesnayms Erope Maitopaga: ,,Ha 31 roguss, pecT 1,70 m, YepHH KOCH, TEMHH OYH, Ha
oBpaTHATa CTpaHa Ha pBKaTa - TWIbr Geer. Teal, Ha KOKTO € M3BECTHO HEINO 38 Hero, ce
yMOJISBAT ia TO chob1IAT Ha anpec: Pum, 6yn."Kpamana MaprapuTa”, 3a HeTrOBO IPEIO-
nobue Mapsesmn”. Oxasajo ce, 4e € H3BeCTHO Ha HACTOSATEILA Ha HealloJHTaHCKaTa IXbp-
kBa Jhxeay Hyoso: Toif paskasaj, 9e B kpas Ha MapT - Ha4aJIOTO Ha anpit HAKAKBHB MJIaJg
QOoBEK, TBHPIE BEPOATHO TO3M, KOMTO € Ha CHUMKAT3, C¢ € 00BpHAN C Monba fa My paspe-
maT Oa ocTaHe B MaHACTHPA, 33 Jia Ce H3MHTA 33 MOHAINECKH XHBOT. TouHOCTTA HA

MAMIO3BAHMSA M3pa3 MM € Jalna OCHOBAHHME 2 MHCILAT, e YOBEKET € 3HACI 3a CHEIECTRY™
BAHETO Ha TONOGHA IPaKTHKA K HETOBOTO MBaHE IPA TAX ¢& O0ACHABA C NpUBHP3aHOCT-
Ta My ¥BM eayutETe. A ETope Maifopana e BB3IUTaHAK HA PHMCKHSA [IaHCHOH Ha CBLIHA
opreH ,,Kousrto Macumo” 1 Jobpe ¢ 3Haes NOPATKATE A IHCIMILITMHAPHNA YCTaB Ha
ymmamero. B u3paieHoTo 0T NaHCHOHA CBHICTENICTRO 33 IEpHOAA 0T 15 mexemspu 1917
r. mo 27 sayapu 1918 r. uMa clIeHUTE OLEHKH: 32 ,H3BBHYIeOHHTE 3aHATHA": 6rarouec-
Tre - 10, muouminsa - 10, npunexanue -10, yatusocT - 10. Taxa 32 MoBeCHAS H3BBH
yYUIHINe TOH rocTHra Haii-Bucox 6aj, HO ceé OTIycka MO ,,JEBATKH” 32 NOCTHIHATHTE
YCIIEXM O pa3iiaHUTE YIeOHH npeIMeTH.

Brreuatyies oT BB36yHara, KOATO MIaJUAT Y0BeK He MOXEI 1a KpHe, HacTOATESAT OT-
rOBOpHJI, 9e MONI6aTa My € OCHINECTBMMA, HO HE BeHara. Heka nmoceTuTendT na noine
ome BedHEX. Ho Tol He NOIIBI.

Kora e 6mio Tosa? Ilpenu oTnbTyBaHeTo 3a Ilanepmo u o6saBABaIHTE CAMOYOHUCTBO-
To TECMa WIIH Toce, citen Bpbmarero B Hearon? ChIeiiky M0 NOKasaHUATA HA METH-
IHHCKATa cecTpa, Toil ce e BbpHan B Hearon, Maxap H He C NOUICHCKIA napaxos Ha 27
MapT. A Te3H IOKa3aHHUs IPHHAJIEXAT HE NPOCTO Ha cllydaeH YOBEK, HAMECBAI Ce, KaK-

7O 4ecTO Ce CIIYUBa, B IeJ10TO G€3 BCAKAKBH OCHOBAHHS, 8 Ha HEroBaTa NO3HATa MEMLIMH-
CKa cecTpa, yliomMeHaTta B IIHCMOTO H0 Malika My, - TasH, KOATO € jana ,,,H.OGpPl agpecn”,
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KOraTo TOH € ThPCHJI HaHcHOH. ToBa cBHeTeICTBO CTAHAJIO, 10 CHIIECTBO, EMHHCTBEHA -
Ta HENpeBH/ICHA, HENpesckasyema 3alUlaxa 3a H3MHCIeHHA oT Malopasa, xakTo Hue
npexmoNaraMe, IWIAH 33 H3despane. Y ako nonmmuaTa Gewne Mpuesa TOBA CBHAETENICTBO
CEpHO3HO, BEPOATHO HHE Cera HAMalle 1a rajaeM, Kble Hade3sa Majiopana. Ho npenc-
Ka3yeMo e, 9e IIONHIMATA e ro ocrasd 6e3 BHHMaHHeE H 1€ IO CMeTHE YHCTO H IPOCTO 33
H3MHCITHIA, KAKBHTO 9€CTO BHIHUKBAT OKOJI0 TAHHCTBEHUTE IPOU3IIECTBHA.

OGade poIHHHHTE NOBApPBATH H Ha GosHOrNIeHadkaTa ¥ Ha TOBa, 4e cien 27 MapT
Etope ce e BUsUI ¢ HacToATeNq Ha bpkpaTa [Dkesy Hyoso. Hexa orbenexuM: BCHIKH Te
3alla3paT TasK BApa IO ONpenesieHo BpeMe, a MaiikaTa - 3aBHHATH. T4 ro e ynoMeHasa B
3aBEINAHMETO CH, OCTABANKA My - ,,KOraTo ce BbpHe” - MoJlaramara My ce 9acT OT Hacle-
ncrBoto. U Hue cMme ybenenn: 14 e 6mia npasa. ’

Heiinoro mucMo 1o MyconreEr He e TopofieHo 0T MaianHcKa OG0B i OwIHyBaHe: B
HETO BCHYKO CHOTBETCTBA Ha OGeKTMBHATa MCTHHA H BCHYKO € mocTroBepHO. OcobeHo
TIaBHOTO: ,, Toli BUHArH ¢ GHI 3apaBOMHCIEl] H ypABHOBECEH, ¥ TOBA, KOETO € CTAHAJIO B
HeropaTa Jylna WK ¢ HEpBATe My, IIle OCTaHe 3arajika 3a Hac. Ho HeCEMHEEHO € elHO - H
TOBa C YBEPEHOCT TBHPIAT HErOBATE NPAATENH ¥ a3 - Malika My: “IpH HEro HUKOTra He ca
ce 3afeA3BaH CHCTOAHHMA M HaCTPOSHHA, KOHTO cera OHxa HH HaBeJlH Ha MHCHJITA 32
caMoy6uitcTBo. O6paTHO, HEFOBMAT pEMepeH, CYPOB HAYHH HA XUBOT H 3aHHMaHHA HH
HaBeXNaT M Jake 3aCTABAT Jla MHACIIHM, 9e Toll € XepTBa eAHHCTBEHO Ha HaykaTa™. B
TIHCMOTO Ha MaifkaTa HMa U ApyrH 6e3yclIOBHO pasyMHH 3a0esexku, koaTo 6uxa ocTaHa-

JIX TakuBa, Jaxe [IpeMHUHABAHKH npe3 QWITLpa Ha NOJMHUEHCKOTO BRIpUATHE: TpAbBa
Ja ro IOTHPCAT B cejiaTa - Toi GH MOrBJ Aa mpekapa SHIFO B CeJICKa KBIa C NIapHTe,
KOMTO e B3eJl ke cebe cH, TpAGRa Na ce ¢hobIIaT BB BCHYKH KOHCYJICTBA HOMEDHT Ha
HeroBHA NacnopT, CPOKBT HA KOHTO HITHYA Npe3 aBrycT.

Twit xato ETope MaiiopaHa e B3el ci¢ cefie cH macnopra ¥ napure cH - ¥ TOBa IPOTH-
BOpEYH Ha BepcHATA 3a caMoyOritcTso. Ha 23 sHyapn Toif moMo/BLI Malika CH 1a BEB3JIO-
k¢ Ha GpaTt My JlyZaHo aa materyi ot 6ankoBaTta cMeTka Ha ETOope H3BeCTHA 3HAYHTENHA
CyMa M 1a My A M3NpPaTH ,lAnaTa”. A Majko IpeH 25 MapT, KOraTo ce OTHpaBs 3a
Tlanepmo, obsaBsABaiika 3a caMOy6HitcTBOTO, ETOpe B3MMa CBOSATA 3aIU1ATA OT OKTOMBPH
1o (eBpyapH, KOATO JOTOraBa He CH e HallpaBHJI Tpya J1a MOoTEPCcH. ChaeiCKA 1o IIeTTe,
XaTO ve JIF no3abpaBeH MECedHH 3alUIaTH, B IADHYHHTE BBIIPOCH. NpelHM3cH TOH He ¢
611, HO HEMa € CTaHAJI TAKLE B HABEUEPHETO Ha caMoybuiicteoTo. IMa mpocto ofsche-
HHe: OT IapuTe TOH e HMal HyXJa 32 JOCTHIaHe Ha Habess3aHaTa 1ed.

Ho ¥Ma 1 Ipyro, HO-CJI0KHO BE3MOKHO o6sICHeH e: HeJIeNOCTTa Ha TaKaBa CHTyallus,
KOraTo caMoyGHeIlbT B3Ma Che cefe CH KONKOTO MOXe IToBede Naph M HacnopT, KOETo
[1a MOIUTbpXKa y MalfkaTa HIO3usATa, 1€ TOR € olle XWB, HaZleX 1aTa, 9e He ce € caMOyOmIL.
OGaue Ha Taxopa ofscHeHMe IPOTHBOPEYH MoIfaTa My TIOMAIHATE A3 He HOCAT TPayp
W @ HOCAT CaMO HAKAKEB HETOB 3HaK, HO He ITOBeYe OT TPH JHH - TPUTE ,,3a I LIKHTE-
HH CHIWJIHAHCKY JHU Tpayp”. SIcHO e, 9e & HCKAJ 3 IMOBAPBAT B HETOBATA CMLPT.

X : .

,E[a C¢ HampaBH Taka, W€ TAJIOTO Ja HE C¢ HaMepH, WIH Oa C& HakapaT OpYyrure oa
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HOBAPBAT, Y& MOPETO & MOrKIHANO TANIOTO, 03HaY4Ba fia ce ,,MHCTHHIMpa” chOHTHETO.
B u39eapaHeTO BHHAIY HMa Helno MHTHIHO. OTCECTBHETO Ha TAJIO, HEBEIMOXKHOCTTA Ja

. C¢ H3OBIHHE oGpameT Ha norpebeHuero, ch3gasa aTMocepaTa Ha “HEMCTHHHOCT” HA

CMBPTTA, WY ,,)KHBOT B ApyT oONHK” - 33/ rpaHUINTE Ha BUOUMOCTTA, KOETO NpeCcTaB-
JIABa 3a0LIDKATENHOTO YC/IOBHE 34 MUTa. Benako ToBa 3acTaBg Aa IIOMHHM 33 H3de3Ha-
J9d, HPH TOBA ¢ HEYOBOJIETBOPHMO QYBCTBO 3a CKpB6 H HecTHXBama obuaa. AKO MEPT-
BHTE, IO AyMHATE Ha ITupannerno, ca ,,IeHCHOHEPH HAa NaMeTTa”, TO CIIOMEHET 32 H34E3-
HaJMTe € nomolex Ha XaJBaHeTo - Ha TAX Ce OTAAaBa NO-TroJIIMO BHEMaHHe. BEB BCHIKH
cly4aH, BO oco0eHo B TakMBa XaTO IpH ciiydas ¢ Etope Maiiopana, YHeTo MHTHYHO
Hu3ve3BaHe TpHAaBa MHUTHYCH CMHCBHI H Ha MJAZiOCTTa MY, H Ha HeOOHMKHOBEHHTE MY
CIIOCOOHOCTH, H HAa HENOHATHHTE My 3aHHMaHH C Hayka. Hue cmaTaMe, ue MaitopaHa e
UMAaJl IIpeBUI TOBA, He3aBUCHMO OT Oe3ycloBHOTO My, abcomoTHO Xejtanue na 6pae
»CaMOTeH J0BeK™ MM ,,3p001Ie 12 He GBOe” H € OCH3HABAJT, Ye H3Ue3BAHEeTO My Lle CTaHe
npaobpa3s Ha MHETA 33 OTPEYeHHETO OT HayKaTa.

IMpenprmxnan M e aToMHaTa 60M6a? Xopa ceenymu - ocofeHo TakuBa, KOHTO Ca Ch-
spanu Gombara - permTenHo H3KNOYBAT ToBa. Cera HHE MOXEM CaMO a H3GpouM cBe-
nenuATa B (PaKTHTE OT 06NacTTa Ha ANPEHATE PEAKITHH, OT KOHTO TOraBa BB3HHKBA Tpe-
BOXHAaTa KapTHHA. :

Ipe3 1931 r. Mpen u ®penepuk XKonuo-Kiopu HHTpenpeTHpAT pe3yNTaTHTE OT HAKOH
CBOM OITUTH KaTo ,,eekT Ha KoMnThH OT npoTonn”. YeTeiiku ToBA THIKYBaHe, Maiiopa-
Ha, KaKTO eqHHONYITHO cBHeTencTBAaT Cerpe H AMaJIu, BelHAra H3Kas3pa HIOEATa, H3jlo-
XeHa No-KbeHO oT Yaaynxk (8 mucMo ot 17 espyapu 1932 r., mybnukysano B aHTIHiiCKO~
To cimcanue “Nature”). Ho mokaro 3a Yagyuk, ako ce BApBa Ha 3arjlaBHeTO Ha IIHCMOTO,
TOBA € CaMO €JHA BE3MOXHOCT, MaliopaHa BemHara HpOHHYHO MOAMSTA: ,,AMa dYe ca
IJIyIaly - OTKPUBAT HEyTPaJiHUA NPOTOH H He o 3abendspar”.

[pe3 1932 r.,, mect Mecela npeay Nossara Ha Tpynaa Ha Xaitzen6epr 3a oOMeHHHTE
cuiy, Majiopana (kakTo Beye paskazaxme) HAIara ChIIaTa TEOPHs MpeN KOJETHTE CH OT
PHUMCKHA HHCTHTYT H OTXBBDJIA NPEIJIOKESHHETO MM 3a IyGnuxyBaHeTo if. Ciien mybauky-
paHe Ha paGoTara Ha Xaifzen6epr Matiopana 3a6ea3Ba, ue TOi € kasal ,,BCHIKO BE3MO-
XHO” M ,,BePOATHO, Jake MHOTO oBede”. “MHOr0” OT Hay4Ha KM €THYHA IIIeHa To9Ka?

[pe3s 1937 r. Maiiopana my6iukysa ,, Teopus Ha CHMETPHATA MEXITY eJIEKTPOHA U T1O-
3HTPOHA”, KOATO BJH3a B 00pBIIEHAE B HAYYHUS CBAT e[[Ba CJIET XBafleceT FONHHH, clel,
OTKpUTHETO Ha JIH H SIHr Ha HOBH 3aKOHOMEPHOCTH H €JIEMEHTAPHH YaCTHIM B TEOPHATA
Ha cyabure B3anMoneticTsu [1].

Te3u Tpu (axTa CBHICTEJCTBAT 32 NbIOOIMHATA HA HHTYHLHATA, Obp3HHATA HA MH-

_ChIITa, HAOEXOHOCTTa Ha MeTOoMa, pasHoo0pasHero Ha CpecTBaTa H YMeHHeTO epuKac-
HO na H3bHpa cpex TAX Heo6xomuMoTo. SIcHO € We Te3H kadecTBa ChBoeM He GHxa nonpe-
wiui Ha Maitopana ja cXBaHe ToBa, KOETO JPYTUTE He ca BHIENH ¥ Ja M3NPEBapH Opyru-
Te, aKO He B JOCTHTHATHTE PE3yJTATHH, TO NOHE B NPENYyBCTBHETO, NpeIBHAKNAHETO,
IIpopovecTBOTO. AMamH kasBa: ,,Hakou oT npo6reMuTe, ¢ KOHTO Tok Ce 3aHMMaBalIe,

' IpWIATRHHTE MEeTOIH H H360PET Ha MaTeMaTHYeCKHTE CPEICTBA 3a H3CeIBaHe Ha Te3H

IIpO6JIeMH COYAaT HeropaTa IIpHPOJHA CKJIIOHHOCT KbM H3NpEBapBaHe HA BPEMETO, KOUTO
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neimxora TPAHIYAT ¢ IPOPOYECTBO”, A €TO Kak ce M3Ka3Ba ®PepMu 1ipes 1938 r., obcex-
nanku ¢ xysene Kokorn nsuespanero ga Maitopara: ,,ITo cBeTa ChINECTBYBAT pasiriy-
HU THIIOBE yueHH. QHUrypH oT BTOpHT Hym TPETH pell ¢e cTapaaT MHOTO, HO He JXOCTHIAT
Haned. Purypu ot mepsus Pell, KOHTO YCIABaT fa HAaNpPaBAT Hal-BaXHUTE OTKPHTHA,
UTpaiAT H3BBHPENHO BaXKHA PO B Pa3BHTHETO Ha (lyHIaMeHTayHATa Hayka. Ho ocsen
TAX CBIECTBYBAT U TeHmATe KaTo Namuneit n HioTow. Erope Maliopana 6eure ot Tosu
Bm. Toif npurexasamme ka4ecTea, KOHTO JUIICBaXa Ha ANyruTe. 3a HemacThe TOH Geme
JUIIEH OT OPYTo, NPUCHITO Ha OBHKHOBEHUTE Xopa - 3apas pasyym”.

.,AKO MHCBITA Ha DepMu e npefiajieHa TOYHO, B Hes AMA CIHH TPOIYCK: FeHUSAT Ha
Alinmaiiy, fﬁnamepnm ¢ TOo3H Ha I"anunedl # Hroton. Ho BBE Boeku cnyyait depmu e
cunTax Maitopana sa renmii, 3ammo Toi na He € ,, BHASUT WM NpEAHYBCTBaN” TOBA, KOETO
YHCHHTE OT TpETHsI, BTOPHA, ITBK ¥ OT ITbPBHA Ped HE Ca BIKIANM MM NPEeNdyBCTRAIH?
Bripodem ore Iipes 1921 r. exwn Hemokn ¢usuk, Gecenpaiixy ¢ Pravpdopn, npenynpex-
nasa: ,, XKpeenm BBPXYy GbuBa ¢ Gapyr”, nobapaiixy, ue crapa Bory, omme He e namepen
XHOpHTET, 33 ma ce sanam (uTTET (BB3MOXHOCTTA N2 He ce ynorpebn xubpHTLT He e
MHHaBaja npe3s rnaBata My). Taka 9e 320 reHUAIHHAT ¢usmx, npospst neTHaliceT ro-
AHHH I10-PAHO NOTEHIHAIHATE Bh3MOKHOCTH, Makap H He[OKa3aHH, Ha OTKPHBAHETO Ha
AAPEHOTO paslienBane, Oa He e pa3bpar, de KHODHTBT € Bede HaMepeH, H YKaceH 1 AHH-
KbOCaH Ja ce e caMOOTCTpaHmw? :

Cera na Bcuuky e H3BECTHO, 4e MepMH W HETOBHHTE CHETPYOHHUH Iipes 1934 r, Gea
CaMH 11a 3abefexar ca MOCTHIHATH 0 pasnaga (Torasa - pasnenBaHeTo) Ha ANPOTO Ha
ypaHa. Topa nmonosupa camo Mna Hosak [2], Ho uuTO ®epMmu, HHTO mpyrUTE sy
BEINPHEMAT HEHHOTO TBEPHEHHE CEPHO3HO, H CE CEIAT 3 Hero e1Ba Y4ETHPH FOXHMHH T10-
KBCHO - mipe3 1938 r. Cerpe xassa: ,,IIpnanpaTa 3a TorapamuaTa Hama CJIETIOTa He € SCHa
H 1o gHec”. fa ce BUIM TOBa, KGeTO He ca YCHeINH 1a BUOAT Qu3nuuTe OT PUMCKHs Ky6
na 6Bae TO HPHETO CepHO3HO, & MOkl HAITLITHO Etope Maiiopana. ,

X

Ha npermpuememM Tosa meTemecTsHe, na HPOHHKHEM B LUATafe]iaTa HA OpfeHa Ha
KapTe3sHaHUMTe HH Hakapa HeNaBallaTa HH Mokol ciaba cnena Ha Etope Maiiopana.
Epua sevep B [TanepMo ¢ Brropro HucTrko, penakTop Ha BecTrik “Cera” [“Orra%/ 06-
CBXKIAXME TaHHCTBEHOTO H34Ye3BaHe Ha ydennd. Mssenmax Huctiko ACHO CH CITOMHHU!
CBBCEM MUJIAZ, 110 BpeMe Ha BOMHATA WM BeflHAra cliex Hes - HAKBNE npes 1945 r. - Toit ce
OKa3Ba ¢ IPHATEN B €IHH TaKbB MaHACTHD, H €IHH OT »0paraTta” (Te ca mo-61u30 Ko
CBETa, 32eTH ¢ (PU3MYecKa paboTa H BbIMOKHOCT 33 KOHTAKTH ¢ MHpPAHHTE, B CpaBHEHHE
c ’LOmHTe”’ KOHMTO NPEeKapBaT BPEMETO CH B YUEHHE M YeTeHe Ha JyXOBHa JHTEpaTypa),
KOHTO NIOBEDHUTENIHO HM Npefal, 4e NOX BHAA Ha ,,oTeln” B MaHacTHpa »HBee ,,[OJIIM
yueH”. 3a la NOTBBPAN, Ue MameTTa He My u3HeBepsiBa, HACTHKO BemHara nospLHH Ha
npuATeNsl c, KOHTO e 61 Torasa ¢ Hero B MaHacTupa. Tol He caMo NOTBEPIH BeHUKo
paskasaHo, HO U YTOYHH HMETO Ha ,,0paTa” HANpPaBuJI MPU3HAHHETO - BHYK Ha M3BECTEH
HTANHMAHCKK mHcaTel. JobaBH onge, ue B chimus MaHaCTHP, XIO HENPOBEPEHH cﬁyxose ce
HamMupa (WIH e NpeCHBaBa) WIeH Ha eKHIAXa HA camolleTa B-29, xpupnun atomuara
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uemubo c npograienue

6omb6a Hay Xupomuma., S :

B MomenTa, xoraTo HucTrko HH chobmapame HeovYaKBaHaTa, HENpHIBHOKMA, HeBe-
POATHA HOBHHA, HHE [IDEXHBAXME MeTaQU3NYHMA, MHCTHYEH ONUT Ha OTKPOBEHUETO: H3-
ITHTaXM€, HIBAI HE OT pa3yMa, HO BBIPEKH TOBA PallHOHAIHA YBEPEHOCT, 4e CHGHpaHeTo
Ha TE3H JIBe NPH3PAYHH OGCTOATENICTBA Ha €HO MACTO - HE3aBHCHMO OT TOB3, CHOTBET-
CTBAT JIX Ha peayiHu (hakTH, NOJABAlIHM ce Ha NpPOBepKa, HenpeMeHHO Tpsabsa ma Uma
HAKaKBEB cMHCHI. [Tomospernero Ha HucTHKO, 9e ,,rolleMHAAT ydeH”, 3a KOroTo npeau
TPUAECET ronuny Geine MM cLoBIIMA ,,6paTa”, Moxe na e G Maiiopana, ¥ 4e B CHIIUS
MaHAaCTHD NPeOHBaBA aMEPHKAHCKHAT O(HIIep, passkIaH OT YIpH3eHHA Ha CHBECTTA 3a
YHacTHETO CH BLB (aTalHata aTOMHa GoM6apIMpoBKa - 6HXa JIH MOMM 1a He GhuaT
CBBD3AHH JIHH C [DYT, fia He Ce OTPa3sABaT e/H B PYT, /2 He ce OOACHABAT B3aMMHO, [1a
HE C& BB3NPHEMAT KaTO OTkpoBeHHe?

Ho B on3u nen, cnenpaitkn MoRaxa o KOPHIOPH, CTRICHING K XHITHH, HHe He M3IUTBa-
XME JXeJIaHHe Nia 3a/laBaMe BBIPOCH H [ia ce 3aHUMaBaMe ¢ poBepky. Hue ce 9yBCTBaX-
M¢ ChIIDHYACTHH Ha TaiHaTa, KOATO TpaAbBame fa ocTane TaitHa. [TOHAKOra HHe IHTAX~
Mg 32 HEII10, HO CAMO KOraTo MOHAXBT ¢e O6phIualle KbM HAC M HU IJIefale H3ATATeN-
Ho. Tol Jakalue BBOPOCHTE HH - BCE ¢ OH3M TIOrJIeA, B XKOHTO IpobiscBa HeIoBEpHE U
MpoHHA. MMa JH cera B MaHaCTHpa aMepHKaHITA? He, cera Hama; Toit Gemre enuH, KUBS
ABC TONMHH TYK, & TIOCJIe HAaNyCHa OKOHYATEHO HAIIHA OpAeH. A GHBII yaeH, GBI nuca-
TeJl HIIH OuBII xynoxuuk? Ensa yoMuxsaiixu ce, Toi pa3TBaps prlie Heonpenenero. Eto
‘e Be4e CMe Ha rpOGHINETO: TPHIECETHHA XBJIMYETA, HAOMHSIIH 110 topma mokpusa Ha
capkohasH, IOKPUTH C YepBeHHKaBa IIPBCT, HAJl BCEKH - YepeH ObpBeH KpheT. bes uMme-
Ha... Herb3myTuM nokoii napu cpen Tesu 9epHH KPBCTOBE.

ITpornanaiixu ce Ha BpaTaTa Ha MaHacTHpa, MOHAaXbT NOMHTA: ,,OTrOBOPHX JIM HA BCH-
YKHTE BH BhIpocH?”. Toilt ynoTpe6sBa naTunckoro quesiti [3]. lamu ciryqaiino ce uapass-
Ba HETOYHO Ha UTATMAHCKH, WIIH TOYHO - Ha JTaTHHCKH? Brnpocu Hie 3aganoxme Mako.
32 HAKOHM OT TsX TOH Ce NoceTH ¥ oT6erna orrosopa. Ho Hue My kasaxme ,,na”. ¥ Topa e
HCTHHATA.

W e ciokoiino B HaiuuTe mymmy.

KPAN
IIpeson or pyckn: H. Axaaban
Benexxy Ha npepopaya:

(1] Hma ce npedsud meopusma 3a dsyxomnonenmuomo Heympuno, xoamo Matiopana
npedaaaa. Cnoped nes, axo Heympunomo uma maca (Makap u maaxa), npu caabume e3au-
MOOelicre UA AAGONOAAPUIUPAHAMA (T KOMROHEHMA mpabea da ce pasauvasa om dnacHono-
Afpusupanama. Tosa 60du do 3abenesxicumennu credcmeusn, cespaanu ¢ Hecnazeane Ha
HAKOU 3aKOHU 30 3ana3eaie Ha cuMempuu npu caabume gsaumodeticmeus, nomewspdenu
eKCnepumenmanto npes 60-me 200UHY, U NOADHCUAU OCHOBUME HA OBedUHeHUemo Ha caa-
Gume u enexmpomazHumHu 83aumodeeiicmeus u npedemarKaseanemo Ha Habadasanume 8
Kpas Ha 80-me 200unu mexcku (6ekmopHu 6030HU).

[2] Hoa Hooax (1896 - 1941) - nemcka xumuuka.

[3] quesiti (namuncku) - pascaedsane, mspcene.
. - IIpeeod om pycku: H. Axababan
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