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Kpanckara llisencka Axagemun na Haykure npucnam
" HobenoBara narpaaa:
- . 34 ¢uanka (Ha 12-TH okTOMBpA) Ha:

Gerard "t Hooft L ' - Martinus Veltman
Tlpod. T'epapa ‘v Xodr or Yuusepcuteta Ha YTpext, Xonanaus (pofeH Ha 5 1o/ 1946 r,
B Jlen Xengep, Xonanaus) u -
I'lpocb Maprasye Jxon I Benvan, Bunrxoden, Xonanaus (poneH npes 1931 r. 8 XonaHaus). |
‘33 “ugdcnisane HA KBAHMOBUMA CMPYKMypd 1id_eJekmpocadtume 63aumodglicmeus %6 !
dusukama”. “Jipamata QUMLK nOcTaBUXa TeopUATa HA ENIEMEHTAPHUTE HACTUUM HA mo-
3/lpaBa MaTemMaTH4ecka OCHOBA. B 4aCTHOCT Te I0KA34Xa KaK TeopusaTa Moxe da 6bae uano-
3BAHA 32 TOYHU IPECMATAHUS HA QU3MYHA BeunHu. Hanocneabk MHOTO OT H3HHCIHTENHHTE
UM pesynrtatu 6axa rlOTB'bpﬂeHH NpH eKCNIEPUMEHTH B YCKOPHTENIHY J’I'lGOp'lTOpHPI B CAL[I H
" Enpona.”
~ .30 XHMHS Ha AXMCR 3enaitn (pO,[lCH npes 1946 r. B Ernner) sa “uuwedaanmmm MY a
8B pXY npeux)uume CBCMOANUA 1A XUMUIHLME peaxyuy ¢ nomougmu dd emmace;cvm)nu
cheKmpockonus”. R
~ 32 msuonorns n megununa Ha Tionrep Baoben (poneﬂ Ha 21 Mai 1936 P B B'U]TepC"‘
‘popt-Cunesus, Fepmanng) 3a “omipumuemo my, ue hpomeuiume npu medicaeum aa/npeuum
| npuCHUN CuHANL, KOUMO YRPUGAREAIM MAXHOMO NPEHACAINE I AoKaauzupane e kaemeama”
32 INTCHATYDA HA Flou'rcp I'pac (poaen Ha 16 oxTOMBpH 1927 1. B JawnuHr- Jl‘mr(byp
[cera B Monama/, Xusee B BeneHnopd) r’epM'\}mn) “quumo uigzoaumu uezmu nmucaarcu
o6nucv3um 3a6paeenamo Juye na_ucmopuama”
aa __g Ha GPraHU3ALUATA “JlEKAPI/l BE’S FPAHI/II_[I/I” (ocnomm Ha 20 mexeMBpu
“Q_M)guwe 3d’ nuouenc/cama Xymanumapua Oeilnocm Ha

34 k'KOIl()MH* , : :
"“B HK ocl) Cyum:H” B DAMET Ha An(bpen Hoﬁen Ha upo«b Pooupr A.




 pusukama na nobomo Gpeste
HOBUTE HOBEJIOBHU JIAYPEATH 11O
PU3UKA [TPE3 ITOIVIEJA HA JL. JEJEPMAH

TeopeTHIUTE, KOUTO PabOTAT eBTHHO (Hai MM MOJIMB, MAJIKO XapTH | e HO (HAKYJITETCKO
kpecsio), H3bysBaxa, CTUMYIHPAHH OT BOAONAAA OT AAHHH. Bce oule BHXKAAXMe ChUIUTE
npbd,)ecnoﬂzmucm: JIn, Su, Paiiuman, Ten-Man, Thewoy, Vaitu6spr # Beopken, HO CkOpo
LIAXA [Ja Ce MOABAT W ApYTH HMEHa, MEeXLY xonto MAPTUHYC BEJNITMAH, 'EPAPI ‘T
XO®T, A6ayc Canam, Jxeppu Tonactoyu, Iursp Xurc. ‘

Wpesita Ha XHrc ce Hapuua Olle CKPHTA CHMETPHS WK CHOHTAHHO HApyllaBaHe Ha
cumeTpHsTa, MmesTa Gele BrapaHa BbB (U3UKATA HA €NEMEHTAPHUTE ACTHOH ot ITuTep
Xurc ot Engunbyprckus yHUBEpCHTET.

Xurc e roasma paboTa ... (cTaBa AyMa 3a “yacTHuaTa or” — Xurc-6ozona). BEITMAH,
elUH OT XUrcoBHTE apXUTEKTH, IO HAPHYA KWIHM, [0 KOHTO 3aMUTAME HALIRTO HESHUHNE.
Dhewoy He e THil Jt00e3eH 1 ro HApHYd TOAJIETHA UHHUA, B KOATO H3MBAME HECHOTBETCTBHATA
Ha HalWTe ceralliHd TEOpHH. _

Heka ci NPHIIOMHUM, Ye Tasd HyaaTa ules — XHre — Oe U3TON3BAHA C [OJIAM ycHeX NpU
opMyaMpaHeTo Ha enekTpocnabata TeopUs. Tam XurcosoTto nosie Gelile NPeASIONEHO KATO
Ha4YMH 4 c& NPHKpHEe eJMHCTBOTO HA eJeKTPOMATHHTHOTO H cnaboTo B3auMofeHcTBASL.
Mosiessa ce Xurcosoto none w xon! — W-tata # Z ce NpOCMYKBAT CbC CHIIMAATL HA Xurc 4
CTABAT TEXKH; OTOHET I'bK CH CTOX HEJOKOCHAT. CHMETPUATA € HapYUIeHA CMOHTANHO, kasBaT
TeopeTUIHTe. A3 MpeANoYHTaM OBSCHEHHETO, Ye ChC CBOSITA BIACT Aa MpHAdBA Macd Xure
ckpusa cuMeTpuaTa. Macure Ha W-Tata 1 Z 6sxa yernewHo npeAckasan or enextpocnabara
Teopus. A JUILEHATE OT HANPEKEHHE YCMUBKH HA TEOPETHLUTE HA HALIOMHAT, 18 ‘T XODT u
BEJITMAH ycTanoBix4, Ye B LANATA TA3H TEOPHSA HAMA HHKAKBH feskpalHOCTH,

Enun oT npobiemuTe, ¢ KORTO ce cOnbekaxa (PUIMUUTE — BCEKH CaM 3a cebe cu, y qoMma, B
xabuHeTa WM HA cefaikaTa Ha aeponnana, e, de Thi kaTo cyaboTo B3auMomeHicTBIE MMa
MHOTO MajlbK pajnyc Ha feficTsue, TO ce HyKHae OT TeXKH HOCHTE/H. Camo 4e TeKKHTe
BECTOHOCLH HE Ga OHYH, KOETO kaHOpOBbUHATA CHMETPUS NpeAcKasBallle, i NPOTeCTHT noine
noa opmaTa Ha Ge3KPaliHOCTH — CTOMAHEHO OCTPHE B HHTENEKTYaNHIA JUKUIep Ha TEOPETHKA.

TUHU BEATMAH U ‘T XOOT ...

nokasaxa, Y€ ako HANpaBHIl Homepa Ha XWIc Aa HapyWHIl CAMETPUATA, BCHUAKH
Be3KpafHOCTH, KOMTO TOJIKOBA XUPAKTEPHO NPOpsA3BaXa TEOPUATA, H34€3BAT U TEOPHATA CTABA
qycTa, Ta Yak ckbplia. [IpeHopMEpaHa.

MaTeMaTHYeCKd MOMEFHATO B YpaBHEHHSTA ce NOsSBY Lsn Halop OT 4leHOBE C Taka
noaBpany 3Hall, Ye [a aAHYIMpPaT TPAAHLUOHHO GeskpaiimuTe uneHose. Camo 4e NOAOOHH
qfieHoBe HMallle yxkacHo MHoro! 3a la BbpIINA BCHYKO TOBA CHCTEMATHIHO, ‘T Xo(hT Hamuca
CrelHajiia KOMNIOTbpHA Nporpama W eIHH FOJICKH [leH Ha 1971 r. Bung pesyartata oT
npeeMATaHRATA. TaM CIOKHHA WHTErPay ce Bulexa oT ApYrH CHONHN nHTerpaiu. Beexu ot
TAX, TAegaH nooTaenHo, 6u gan pesynrar GeskpaiinocTt.KoraTo pesyiTarsT ce nosBH,
KOMMIOTEPBT 3300UHa UieH Mo 4jeH Ad U3NHCBA “0”. Beuuky GesxpaiiHocTh Gaxa ©3vesHANH.

Tosa Ge aucepTaussTa Ha ‘T XodT u T4 TpsbBa Aa ce NOCTaBH HAPABHO C Jle BpoiinosaTta |

KOTO JOKTOPCKA AUCEPTALKS, KOATO e NPOMEHUJIA HCTOPUATA. _
Lumamu, nogépanu om H. banaéanos
or kHurata Ha Jleon Jlenepman u Jux Tepncu “HA CTHI[ATA HOI -
arco Beenenama e omeogopsm, kaxwse e gsnpocam?”, TlpocseTa, Cotus 1997,
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10 TOJAVUHU OT
- CMBPTTA HA
AKAJL. A. JT. CAXAPOB

Cnucanue ,CBempm Ha pusuxama” cBoeBpemenHo u no
gocmoiHemBo e ompassaBaro BaxHu MOMEHMU 0m XU3HeHAama U
mBopuecka geliHOCIT! Ha 20ABMUS YYEH U XYMaHUCM Ha HAWemo
Bpeme A, []. CaxapoB [1]. Caeg kamo Ha Bva2apeku e3UK C8 noAbu
u npeBogem Ha HezoBume ,Cnomenu. MockBa, fopku U creg
moBa"” [2], ceaa Hue omBGeasaBame 10 2oguHu om HeeoBama
CMBDM C gematirnen aHaau3 Ha HezoBume HayaHu mpygose.

HAYUYHUTE TPY/IOBE
HA A. I. CAXAPOB

Bopuc Jisosuy Antwynep, Ous. -1 ,Jle6enes”, PAH

{. Yopasasiema repmostapera peaxnus (YTP). A Caxapol npes 50-me aQQUHu

KaTto komeunTap mno npobnema 3a YTP me
LWHTHAPaM OTKBe oT MosaTa ctatus [1]. “B 1950 r. A. JI. Caxapos saenno ¢ W. E. Tamm

npepjiara uAaeATa, KOATO BEPOATHO ‘Hpe):lCTEIBJIﬂBﬂ HETOBOTO MIABHO HayYHO H

uzoBpeTaTencko nocTiieHue. Topa e NpeMIOKEHHETO 3a OCBIECTBABARE HA
YIpaB/isiBaHa TEPMOALPEHA PEAKLHS 33 eHEPTeTHUHH LeJH ¢ H3MON3BAHE Ha MPUHIMIA
Ha MarduTHA TEPMOHM3OJALHA HA IUlasMaTa. YIpapisBaHaTa TEPMOALpeHa peaKUHA,
KaKTO H peaklHATa, NPOTHYAIA BB BodopofHaTa Bomba, NpeACcTaB/ABA [0 CHIIECTBO
cAWBAHE Ha SIOPATA HA M3OTOMHTE HA BOJOPOAA - AeyTepuil M TPUTHH - € obGpasyBane
(cuHTes) HA AOpa HA XeMil U OTHeJiSHE HA eHeprHs, HO He KaTO B3PHB, a B yCJIOBHATA
HA NMPOMHLLIEHO YyCTPONWCTBO - TepMOAApPEH peakTop. 3a pasjuka OT BepHXHAT2
peaxuus Ha sApa HAa ypaH WM HA MJIYTOHHIT B aToMHaTa GomBa U B peakTOpHTE Ha
ATOMHHTE €JeKTPOCTAHIHH TePMOANPEHATa peakLua e BB3IMOXKHA CAMO OpPH
TeMIepaTypu AeCEeTKH WJIH CTOTHUH MHIHOHHM rpagyca’.

Caxapos u TamM MokasBaT, 4e NpM ABIKCHHE HA 3apelleHU 4acTduM - sOopa H
eJIeKTPOHU .- B MATHUTHO MOJE CBC crelpaiHa KORGUrypams TOMLTMHHMTE 3ary6u ca
TAKHBA, Ue CTABA [PMHIMIHO BBH3MOKHO HATPABAHETO HA MUIA3MATA A0 HEoGXOTMMUTE
TeMIepaTypi M HelHOTO MOAIbpXKAHE B TeUEHHE HA JOCTATBYHO BpPeMe 32 NPOTHHAHE
Ha TepMoOAApeHa peaknus. 3a Tesn paboTu goxjansa KypuaTos B IHAMEHUTATA CH
JIEKIHA B auriuiickua aToMeH USHTBHP B Xapyen Ha 25 ampun 1956 r. mo BpeMe Ha
MOCemeRHeTo cH B AHMIAS, 3aeiHo ¢ Xpywdos u Byjranun; Te Osxa nyGauxyBaHn B
Tpynosete Ha JKenepckaTa Kou(pepeHuus no MHpHOTO M3MOJ3BAHE HA ATOMHATA
eneprusa. Tesu paboru Ha Caxapos U TaMM ca NpUIHATH 3a NMHOHEPCKHU.




Mo-HaTaTHIWIHKMTE H3CAeABAHHS MPOABIXKABAT NOA PbKOBOACTBOTO Ha JL. A.
ApuumoBuy. ... EQuH OT pe3yiTaTHTe Ha MHOTOTOJMIUHATE YCHJIHS HA roleMus
KOJIEKTHB ChBETCKH YUEHH € CHCTEMATa, H3BECTHA O HMETO “rokaMak™. Tasu cucrema
e Haii-6irsKka g0 mbpBoHawanHaTa Haes Ha Caxapos u Tamm. pasrienany B YaCTHOCT
TOpOMAAIHATA KOH(UIYpaUia B CTALHOHAPEH W HECTALMOHADEH BapHaHT. M nHec Te
ce CHHTAT KATO Hafi-NMepecrneKkTHBHM.

CaxapoB ce 3aHMMAaBA CBIUIO W C MPUHLUKWIHO PasfiiiHK, AJTePHATHBHA METOIH 32
MOCHHTHA H30JALMS W yIbpXaHe HA IJIA3MaTa - HalpHMep ¢ H3c/eABaHHA, CBBP3aHN
¢ M3MOM3BAHETO Ha nasep. B csosTa asToBuorpatms, Tolh nuuue:

“TIpes 1961 r. npeanoxKX 3a Tasu Les (MoJyuaBaHe Ha ynpasisemMa TepMOAAPEHa
peaklus) HArpABAHETO Ha AeyTepHil ¢ uMmysceH jaseped Jpu. (...) IloHacToduiem B
HayuHH 7a6OpaTOpHU Ha MHOTO CTPAHW C€ MPOBEXJAT MHpokOoMawaGuu
M3CACABAHMA HA PasNM4HM BApHAHTH 3a peluapaHe Ha npobiema Ha ynpasigeMaTa
tTepmoaapena peakuusa. Cnen nekuusra Ha Kypuatos B Xapyes, KOATO NpaBH
OTpOMHO BHEUY3TIEeHHEe B UeJus CBAT, H3CACABAHHATA Ha YNpaslieMaTa
TepMOsiipeHa peaklis ce NMPOBEXOAT MHOIO OTKPHTO M B TACHO MEXAYHapoaHO
CHTPYAHUUECTBO. Te npencrapasraT ofpasen 3a UAJATA CHCTEMA HA MEXAYHAPOILHO
CETPYIOHHIECTBO, yCTaHOBWIO ce npe3 50 — 70-Te ronuHH, HO NOCTAaBEHN MO/ 3ariaxa
c/lel H3IBECTHUTE CBONTHS NPe3 MOCIEAHNTE FOMHHA C OCHXIAHETO HA 1O. @. OpJsios
W uacensagero Ha A. JI. Caxapos”.

B anTopediepaTa B cGopHHKa ¢ HeroBu Haywun Tpymose [3] Caxapoe peslomupa
ceouTe paborn mo YTP raka: ,

*a/ OTueTH 32 mepHoda 1950-1951 rr. CermectHo ¢ WM. E. TamMm, e npuyioxed
NPHHUMIBT HA MAarHHTHaTa TepMomnsonanus (npuHunna #va MTP). onpenenenu ca
KHHEeTHYHUTe koeUUEHTH Ha “HAMATHUTeHaTa” maasMa (TonnonpoBoNHMOCT,
audysus u Tepmonndysns), NPeANOKEeHa € TOPOHAANHA KOHQUTYpauUHs B
cTalKoOHapeH H HecTALMOHAPEH BapHaHT, KATO HECTAMOHAPHUAT BAPUAHT €
AHAAM3HUPAH BDLB Bpb3Ka ¢ ONACHOCTHTE 3a MNAAsMEHa HEeyCTOHYHBOCT.

6/ Otuet oT 1951 r. [lpepnoxen e Tepmosnper Opusiep, B KOHTO HEyTPOHHTE OT
TepMosnpeHaTa peakuus D + T ce usnonssaT 3a HATPYNBaHE Ha IUTYTOHHH UM
ypan-233 u TpuTHil. TUIyTOHAST H ypaHET H3rapsT B OTHOCHTENHO NPOCTH (He
GpumepHH) PEeakTOpPH, MpH KOETO ce INPOM3BEXIa €HEpPrus, TPUTHH U Jenamm ce
pemectea. Mamiexaa HMEHHO MO TO3M HBT YIpaBiiemMaTa TepMosiaApeHa peaknus
me MOXKe Oa MOJyYH MpakTHYecko npujioxenne. PaGorure oT rpynute a/ u 6/ Gsaxa
ponoxedH oT KypuaTos npH noceuwienuero My B nafopaTopuaTa B Xapyes npes
1956 r. u cnen ToBa mybaukyeaHH B TpynxoseTe Ha JKeHerckaTa KOH(epeHHs Mo
MMpNO H3TIOM3BAHE HA ATOMHATA E€HEPrHA.

B/ Hoxnax ot 1960 r. O6cbxaa ce BBIMONMHOCTTA 3a OCHILECTBABAHE HA
yhpagisemMa TePMOSAPEHa peakius ¢ MOMOINTa Ha Jasep. ' ‘

r/ BuB Bpb3ka ¢ NpEeANOKEHITE OT pefuua YHeHH ujes 3a “B3puseH SpuawHr”,
aBTOpET (Caxapos) B HAKOJKO AOKJAAa BHECE PeHLA AOMbIHHTESHH NPEATOKEHHA.

" B uacTHOCT Gellle NpeANOKEHO H3NOJ3BAHETO HA noasemHa “Fappupana” kaMepa:
posiiTa HA CTEHHTE, YIBPKALIX HAJIATAHETO Ha MpOAYKTHTE HA B3pHBA, CE& TTOEMAT
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OT IPYHTa, a XepMETU3ALUATA Ce OCHIIECTBABA OT THHKOCTEHHAa kamepa. Bce max
TO3M MPOEKT MPEIN3BUKBA ONACEHHA 3a PaJHOAKTHBHO 3aMpPBCABAHE M 3aTOBA TOH
TpaGpa na Oble ocbliecTBer Ha JlyHaTa, a NPOAYKTHTE NOCTABEHU Ha 3eMATA C
TOBAPHH pakeTn”.

A. 1. CaxapoB u . B. KypuamoB 8 zopuuxama kpad goma, B kouimo no moBa Bpeme xuBee Kypyamod
Ha mepumopuama Ha WAE, 1958 a.

KbM Tesu nocTuxkeHus na Caxapos B obnacTta Ha YTP MoxeMm Oa nobasum #
NPUHOCHTE MY 3a TOJiyuaBaHe Ha CBPLXCUIHH MAPHUTHH NojieTa MO METOAA Ha
AMIIO3NATa, B aBeTe mybnukawin ot 1948 r. u 1957 r. (nocnegHaTa ChBMECTHO ¢ A
B. 3engosuy) 33 MIOOHUA. KaTajlH3.

2, OywjaMentaana PUINKL

Burpeks BCHUKO TA € MIABHATA CTPACT Ha A. JI. CaxapoB B NpogbKEHHe HA UETHA
My TBOPUECKH HBOT; 32 CHKAJEHHe TOH yCIls Aa OTAENH OTHOCHTENHO Maiko Bpeme

Ha Te3W H3CjeHBaHMA.
[Ipes 1947 r. A. [I. Caxapos mpaBu ONHT, Makap W HecHONYWINB, a Ce CMpasi ¢
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YJITpaBHOJETOBHTE Pa3XOAMMOCTH B KBAHTOBATA eJIEKTPOAMHAMUKA M Jla ITPECMeTHe
3HaMeHUTOTO JlemMboBCcko paslenBaHe Ha eHepreTHUHWTE HHBA Ha BOAOPOIHHS ATOM.
ETo kak TOil cH cioMHA 3a ToBa:

“... MucepTtauusTa Gelue roToBa H a3 Beve MUCJIeX 3a NIO-HATATHIWHHTE CH HAYYHU
nacjaensanus... CnoMHHUX ci, Ye B AuTepaTypaTa ce ofchiKIalle MMOSBABAHETO B
ONTHYHHUSA CNEKTbP Ha BOONOPOIHHS aTOM Ha HAKAKBH aHOMAJHY, OPOTHBOpevally
Ha cliedsBamuTe oT TeopusiTa opMysn. A MMEHHO, UMallle ykazaHua (He CbBCeM
ONpeAeNieHN NOopafl HIKJIIOUHTENHO MalkaTa CTOiHOCT Ha e(eKkTa, jJexalla Ha
TpaHHOATa Ha TOMHOCTTA Ha ONTHYHUTE METOOH Ha M3MepBaHe HA €HEPTeTHHUHUTE
HiBa), Ue OT ABETE HUBA HA BOLODPOAHHS aTOM, KOMTO CIOpEN TeopHATa Tpabpalie
Ha ceBMANAT, €OHOTO JIEKH MAaNKo MTO-BHCOKO OT ApPYroTo...

Tosa Geule orpoMHa TPyRHOCT Ha TeopusTa, MOJ 3Haka Ha KOATO .MpOTHUALNe
UANTOTO PAsBUTHE HA (PU3MKATA HA KBAHTOBHTE TEOPUM HA MOAETATA B NPOABIKESHHAC
Ha MHOTO peceTw/eTHA. A3 Npednonoxux, e Tpabsa ma ce pasrieda paslHKaTa B
epexTnTe 32 cBBLp3aH W cBoGoieH enekTpoH. Tinit kaTo edexTsT Ha BpbB3KaTa ce
NpOABsABa, KAKTO NpPaBIJIHO NPEANoJarax, camMo NpH MHOro TOJIEMH HEeCTOTH Ha
HYNEBUTE TPENTEHUA, TO ChLIECTBYBalle HaAekaa eekTET Ha PAa3HKATA Oa CE OKAXKe
KpaeH. 3a [Ia ce NpuAazie KOPEKTeH CMUCLI Ha “pasnukaTa Mexay OBe GeskpaiiHocTu”
OpH HU3UHCACHUATA, OTHAYANO MOXE [a & OTPAHHYUM ¢ B3aUMOMeiiCTBHATA ©
TPENTEH A, YHATO YeCTOTA € N0-MaJIKa OT HAKaKBa FpaHU4Ha, “o6pA3Balla” vecToTs,
KOATO € AOCTaTHUYHO BHCOKA, Taxa Ye 3a Hed eekTHT Ha CBBLP3BAHE Aa He €
CBIIECTBEH, A CJIEl TOBA (POPMAJIHO Jia ce MpeMHHa KbM 6e3kpaliHO rojeMu HecTOTH
Ha ofpsassade. Pasbupax, ue 3HaYEHHETO HA Tasy HOES H3AM3a M3BLH PAMKHTE HA
PA3MIEKAAHATA KOHKPETHA 3a/la4a 33 AHOMAJMHTE B CNEKTHPA HA BOAOPOILHAA aTOM
I B Y9ACTHOCT Tps0Ba Ia ce pasnpoCTPaHH U BBPXY MpOLECHTE Ha pasceiisare. C
TakiBa pasCHpaHus mpes JaToTo Ha 1947 r. a3 ce o6BpHAX KBM Urop. Errennenny
(TaMM) 3a cbxanenue He CpellHAX NOMAPBKKA WIH ofnobpeHue, no- CKOpO -
obpaTtHoTo. [Ipemn Bcu4Kko Toli Kasa, ue Te3H HACH He ca ChBCEM HOBH ¥ B EHA WU
Ipyra GopMa ca u3kasBaHM HeenHOkpaTHO. Topa HeficTBHTeNHO Belle Taka, HO caMo
1o cefe CH He MOXeIle a Me clIpe - a3 6sx Taka yBievueH, 4e ChBCeM He BAX 3arpuken
3a TaKMBa Hellla KATO NPHOPHTET - MeH Me WHTepecyBallle ChITHOCTTa HA paboTaTa.
Toit pobasu, we uaeaTa 4BHO “He MUHABA” - KpAEGH PE3YNTAT TaKka U He ce nony4aaa.
V. E. ce nosoBa na HeotmasHa nySnukysanaTa pafoTa Ha amepHKaHcKkus Gusuk
Hankos, kofiTo Geme W3uMCAHN pafiHALMOHHUTE NOMNPABKM B npoueca Ha
pasceiiBaHeTo - N0 MeTOR, ChBCceM OAH3LK HA NPEMJATAHHS OT MeH 3a M3UMCNABAHE
Ha pasNHKUTE B HUBATA HA BOJOPOLHHUA aTOM. A3 HaMepux B GubnnoTexara pabortaTta
Ha JlaHKOB: HAMCTHHA MPH HErO He Ce noiyqaBalle KPaeH PesyiTaT (T.e. KIOHALL

. KbM NOCTOAHHA BEJHMYHHA, KOraTo eHeprusaTa Ha “obpA3BaHe” KJIOHU KbM
GeskpaitnocT). M3uncnenusaTta na JaHKoB Gsixa MHOTO CIOKHH H o0bpraHu, 3a1I0TO
TOBa cTapalle olle npegu pafoTute HA DafiHMAaH, H3MUCIWA MHOrO NO-KOMNAKTEH
H HariefeH METOZ 3a u3uMcjeHue - “nuarpamure” wa Qaituman. Jdadios npocTo
Gewre crpeuns, Ho HuTO a3, HnTo Mrop EsreHnenny He GAXMe YCTAHOBIJIH TOBA.
Ako HHTYHIUATA He HHM Gelle U3MeHNA, HUe TpAbBalue na ce YCBMHUM B pafoTaTa
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Ha JIaHKOB TO/NKOBA METH, KOAKOTO Gelne Heo6XOMUMO, 3a Ja OTKpHEM: FpeuIkaTa
MM, KOeTo 61 OGUJIO OLUe MO-PA3yMHO - BPEMEHHO Ma WIHOpHpaMe BBL3HHKBALIHTE
NPOTHBOPEUHS U NMOTLPCUM [0 POCTH H3HHCTUTETHY 3841, pe3yNTATHTE OT KOHTO
ha 6BboaT cpaBHUMM C ekchiepumenTa. KakTo € M3BecTHo, Taka deficTeaxa ro-
NPOHULATESIHATE H CMEJH X0pa, AOCTHTHaM ycnexa. Ho He u Hue. Taka a3 nanycuax
BB3MOXHOCTTA Ja Hallpass Hal-BaxHaTa paloTa HA OHOBA BpeMe - M Hali-rmaBHaTa
B cBO# kMBOT. Pasbupa ce, ToBa He Gewue ciyuaiino. [Tepudpasupaiiky H3BECTHOTO
M3peueHue - BCEKH NMpPaBH OHe3u paboTH, 32 KOHTO € JocToeH ...” (...)

“Cnomusaiiky cu oHOBa JSTO Ha 1947 r., a3 4yBCTBAM, Ue HHKOTA - HUTO HO-paHo,
HH'TO MO-KbCHO, HE CbM ce npHOMMKasana no-01H3K0 40 TONIMATA HAYKA, KbM HeliHus
npened kpail. Pasbupa ce Ha MeH MU e MaJTkO NOCaHO, 4e He Ce OKa3aX Ha HYXKHATA
BHCOTA - HUKAKBH O0eKTHBHM obcToATencTBa TYK He ca M3BMHMTeNHH. Ho oT mo-
oblla MIeAHA TOYKA a3 HE MOTa OA He M3MMTBAM BB3TOPr Opefd MOCTBIATESHOTO
ABIDKEHNE Ha HayKaTa - M aKo as caM He 6AX ce HOKOCHaJ O Heéd, He GHX MOrbJ fJa
lOYycTBAM TOBa ¢ Takapa octporal”.

Mugcns, ye Aunpeit [IMUTpHEBHY He € CLBCEM NpaB, KOTATO FOBOPH, 4 TOH HUKOra
He ce e npubikasan no-61u30 Ho ronsMaTa Hayka, 10 HeliHus npesner kpaii. Bnpouem,
M3MNENOA, 32 ToBa HAMA OBeKkTHBHH kpHTephu. Taka TOH e 4yBCTBAN HellaTa, KOTaTo
e MHcajl Tesy pegose B HavasoTo Ha 80-Te rogusH.

3. Mnnyuupana rpasuraums,

KBaHTOBMAT BakyyM Ha MaTepUAJIHHTE MoJieTa “OTKNUKBA” HA BLHIIHHTE MOJETA
(es1eKTPOMATHUTHO, 'PABHTAIHOHHO W T.H.), KOETO BOAM MO NPEHOPMHPOBKA HA
MAKCYJIOBCKHA WM allHUAHOBHA 4ficH Ha AelicTBHeTo. MoXe Ha ce Mpelnonoxy,
Ue TOJIOTO FPABUTALHOHHO JeHcTBUE € PABHO Ha HYJa, a HaOIoJaBAHUTE TErNOBHH
ABJEHUS W3UAJIO H HAN'BJIHO Ce OMpeleNaT OT. KBAHTOBH MOMNPAaBKH - TOBAa ©
3HAMEHHTATA, BIA3aa B yueOnuuuTe, nned na Caxapos, KofATO Toil Hapuda “Teopus
Ha HYJIEBUA JlaTrpaHkKHAaH Ha IPABUTALKOHHOTO noje”. MatemaTnueckuTe npobiemu
Ce CBeXAAT [0 M3CNe/IBAHE HA MPEHACTPOHBAHETO HA CNEKTPHTE HA ONEPATOPHTE HA
HQ’AnamGep u Jupak BBBE BHHWHHK nojera. ®usuvyeckusT edekT Ha KBAHTOBO-
MHOYUHPAHOTO BBIHHKBAHE HA IPABUTALHOHHO NpHBJiHYaHe e nonober Ha H3BeCTHUA
H ESKCNEpUMEHTANHO NOTBBPpAeH ediekT Ha KasuMHp B KBAHTOBATA EIEKTPOAMHAMHKA.
CaxapoR KOMEHTHpA HIEUTe CH MO CASTHHS HAUWH:

“PelunX [a pasmiefaM OHE3W M3MEHEHHA HA HYJIEBHTE TPEHTEHMS Ha MOJETO Ha
CJIEMEHTAPHUTE YACTHIH, KOHTO Cil BOABABAT [PH MPEXOA OT IUIOCKO YETHPHMEDPHO .
TIPOCTPAHCTBO-BPEME KBM U3KPHBEHO, H Ha CBBLPKA Te3H MIMEHEHHS C M3PasH,
BJU3AINK B ypaBHeHHeTo Ha AliHwaliHosaTa Teopusa Ha CpaBuTaumata. AfiHimaii
1 HeszaBHCHMO oT Hero [Masin XuiGepT nocTyiupaTt Te3n H3pasH, a KOeULEHTHTE
npen TAX, o6paTHONPONOPLUHOHAJIHN HA TPABUTALMOHHATA KOHCTAHTA, B3EMAT OT
onurta. Cmopen ModaTa nAes (QYHKUHOHANHHAT BMA Ha YPABHEHHUATA Ha
TPaBUTALMOHHATA TEOPH, T.e. Ha o6INATA TEOPHA HA OTHOCHTENHOCTTA, KAKTO H
yucjeHaTa CTOHHOCT HA FPaBHTALHOHHATAa KOHCTanTa Tpsabsa An cieapaT oT
TEOPHATA HA eJieMEeHTapHNTe vacTHUM “camy 1o cebe cu”, Ges rakBuTO U Ja BuNo
XUnoTesn. 3eA00BUY NOCPEMHA HIEITA MM C BBITOPI M CKOPO caM HaIMca CTaTHs,
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A. [ CaxapoB u 5. b. 3eagoBuy Ha
MemngapagHun cemunap ,KBanmoBa apaBumayus”,

R St e MockBa, mail 1987 2.

HHCIMPpHMPAHa OT Hes.

Hapexox Teopusita cH “TeopMs HA HYNeBHA JArpaHXHuaH”, KOETO € CBLP3aHO
¢ yRoGETBOTO HA TEOPETHUHTE, KOUTO NMPEANOUATAT Aa PabOTAT He C eHeprus M
HANSTaHE, a ChC CBbp3aHATA C TAX ApYra BENHYMHA - T.Hap. QyHkuus Ha JlarpaHx:
TOBAa € pasjiuKkaTa Mexay KHHeTHUYHaTa K NOTCHIWallHa €Heprus (Ha KBaHTOB €3HK -
AarpadkHaf). 3a oHarfefsBaHe Ha WAeATa CH HU3MMHCAHX olpaszeH TepMHH -
“MeTpHYECKa eecTHIYHOCT Ha BakyyMa™, [1pu BHAacAHe BB BakyyMa Ha MaTepHalHH
Tena, NpHuTexaBalld HAKaKBa €HEprua, Te oe CTpEMAT Oa ro “[rlBK})lleﬂT”, T.€. Ja
H3MEHAT HerosBaTa MeTphka (reomeTpus). Ho BakyymM®T ce “ChLIIPOTHBJIABA” Ha
TAKOBA MIMEHEHHE, 3aUlOTO NMopagH MPOTHHYAIIHTE B HEro KBAHTOBW IBHXEHHWS
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npurtexasa “ejgactuuHoct”. Hamegnuart ofpas e “mapkyu, 1o kolTo Teue Boga”. B
To3M cay4ail ofaue elacTHYHOCTTA UMa OBpPATEH 3HAK, NPOARABA CE& HEYCTONUYHBOCT.
KonkoTo enacTuyHocTTa Ha Bakyyma e NO-ronsMa, TONKOBA NO-MajKH ca
M3MEHEHNATA B HETOBATA eOMETPHSA, Mb/LKALULA C& HA BHAGSAHETO HA BLHUIHH Tema
¢ oNipefejiena mMaca M TOJKOBA [O-MaJkH €a TPABHTAUMOHHHTE M3KPUBABAHMA B
TexHuTte TpaekTopuu. [lo mawd6ure Ha MukpocseTa SJIACTHYHOCTTA  HA BaKyyma €
MHOTO rojiAMa, T.e. FPABHTAUMOHHHTE B3aHMOACHCTBHS 32 HAaCTHUMTE OT ATOMHHSA
CBAT - MHOTO cjabu ...”

Bup Bp3ka ¢ tesu pabortn 8 “Cromenute” cu, Caxapos nuime:

“[lpe3 1974 r. nanucax, a npes cielBalWaTa TOOMHA MyBAHKYBaX CTATHS, B KOSTO
PasBUX HAEATa 3a HyJIeBHS JarpatkuaH Ha TPABHTAUHOHHOTO Noje, KAKTO W
METOAUTE 32 MPECMATAHUA, KOHTO H3Mon3Bax B Npeaumuu pabotu. Oxasa ce, ue
CBM IOCTHIHAJ JO METOH, KOMTO MpelH MHOTO TOLHHH € GHA MNpedsoXeH OT
Bnagumup Anekcanpposuu ok, a cies Topa ot Jhkynuan Ilsunrep. O6ave mosT
M3BOM It CaMMAT ITBT 3 HEFOBOTO AOCTHraHe GfXa HAIIBIIHO PAsNUEY, 32 ChKaSeHHe
He yCnsax Aa usnpaTs MosTa pafoTa Ha (oK, 3allOTO TOH MOYMHA npes cuLLaTA
roavHa. [o-kbCHO YCTAHOBMX HIKOH Ipellkd B MOSTA cTaTHa. B Hes ocTapawe
Heu3ssiCHeH NOKpal BLNPOCHT: JaBa MW “HHAYUHPAHATA rpaBUTanus” (ChBpeMeHeH
TEPMHH, KOHTO C¢ H3MOJI3BA BMECTO “ HYNEB JarpaHXHaH”) npaBulieH 3HAK Ha
TPaBUTALHOHHATA KOHCTaHTA B OHE3H BAPHAHTH, KOMTO a3 0sx pasmiepan”.

IpoBaemsr 3a n3umcnsBane Ha HHAYUMPAHATA TPABHTALMOHHA koHcTaHTa G Bce
omle uyaka cBoeTo pewenue. B komenTapn xwM Te3m paboTu Ha Caxapos C. Aanep
TBBPAH, He Ja ce pasuuTa Ha H3unuciagemocT Ha .G,y MOXe caMoO B KOH(QOPMHO-
HHBAPHAHTHHTE TEOPHH, B YHHTO H3XOOHM MYJTHIUIETHHM [OJIETA OTCHCTBAT CKAJNApHH
nojieta. [Ipu ToBa rpaBHTALHOHHATA KOHCTAHTA, KAKTO H HEHYJEBMTE MACH HA
HYACTHUHXTe, TpA0Ba [Aa BB3HHKBAT He 34 GMeTKa Ha “BBHIIHMA” MexaHH3bM Ha XHIC, a
GrarosapeHue Ha T.Hap. AWHAMHYHO CHOHTAHHO HapylleHHe HAa MawmabHaTa
uHBapnaHTHOCT. CaxapoB 4ecTo ce Bpbluamie KbM OBGCHKAAHETO HA BAPUAHTH HA
xoH()opMHO-HHBapHAHTHATA, 0e3MacoBa W3XOJHA Touka. BLB Bph3ka ¢ TOBa, BAaXHA,
OT MOS TIe[JHA TOYKA, € HIKA3aHATA OT Hero HAes 3a “BHcoxomepHaTa” (H3MKa; HO 3a
TOBA MO-KbCHO.

TossunaTa ce npes 80-Te roguHK TeopHs Ha CTPYHHTE, BB3POMHIA HHTEpeca KhM
crapure npeu Ha Kanyna n Knafin 3a cbiiecTByBaHeTO HAa AOMBAHMTENHH U3IMEPEHHS
Ha NIpocTpaHcTBO-ppeMeTo, Caxapop Hapeue “BelHKO CBOMTHE Ha HaleTO BpeMe’.
“TeopHATa Ha CTPYHHTE NpeAcTaB/ABa,; HA HOBO HHBO, PeajM3alys Ha MOATA cTapa
HIes 32 HHAyLMpaHaTa rp'mmaunﬂ He mora aa He ce ropied ¢ Topal” - me goGasu
TOI.

3a cBOMTE HAYYHH 3aHMMAHHS OT TO3W MepHon TOH mne:

“[locTaBuX cH 3ajavaTa fa H3yda TEOPUATA HA CTPYHUTE W CPOLHHTE il TEOpHH,
KAKTO H [la u3y4a. TeopeTHIHUTe paloTH Ha IpaHHLIaTa HAa KOCMOJIOTUATA ¥ (DH3MKATA
Ha BHCOKHTe eHepruu. He ce HajgBax MHOTO Ha HAKAKBH JIMUHH TBOPUYECKH YCIIEXH,
Ho na pasGepell ToBa, KOETO BEpOATHO € NopelHaTa PEBOJIOLUMA BHB (PUBHKATA -
Tpabsa ga ce crpemuwill”,




4. Bupuonuatra acnmerpus Ha Beeacura.

O6scHEeHRETO Ha TO3SH MakpockolAueH (leHOMeH, BEPOATHO, &€ OCHOBHUAT IPHHOC
Ha CaxapoB BbB (yHmamenTanHaTta ¢usuxa. ITpes 1980 r . ToHf onmcea Taka TO3H
pesyaTart: o .

“B Tasy paGoTa ¢ H3KA3aHO TPEANONOXKEHHE 3a NpOU3XoNa Ha HabmojasaHaTa
GapuonHa acuMeTpus Ha Bcenenata A = Ng/N = 10 ot nppBonasaino 3apamoBo-
CHMETPHYHOTO CHCTOAHME B PE3YJITAT HA HEPABHOBECHM MpOLECH. B PaHHHA CTanHH
Ha pasimiHpenKe Ha “ropemarta” Bcesnenwa ¢ HapymaBade Ha CP-WHBapHaHTHOCTTA
¥ GapHoHHus 3apsn. HapymasaHeTo Ha CP-uHBapuaHTHOCTTa Gelle OTKPHTO
eKCHepHMEHTAIHO MaJIKO Mpeld HalHCBAaHeTO Ha Tasu paboTa. Hapywenuero Ha
GapHOHHMA 3apA] € NOCTYAUpaHO, KAaTO € NpeAoKeH KOHKPETeH MeXaHuibM,
OCUTypsiBalll 3alla3BaHeTo Ha “K0M6uuﬁpaﬂuﬂ sapsn” 3B + L. B nybaukauusata e
HokasaHo, 4e BehencTere Ha CPT-cHMEeTpHATA B CTAMOHAPHH YCIOBHA GapHOHHATA
ACHMETPHSA HEe MOXe A BB3HMKHE H 3aTOBA CHINECTBEHH €A OTKNOHEHHATA OT
pABHOBECHETO, 06YCAOBEHH OT KOCMOJOFHYHOTO pazmupenue. KomGuunpannsr
34KOH 34 3ama3spaHe Aa (epmuoHuTE (NPH paspeiieHd TMPEBPBLIMAHHUA B KBAPK-
JIENITOHHH ABOHKH) BOAHM RO 3HAMHTENHO MO-TOJAMO BpEeME Ha JKHBOT Ha [IPOTOHA
npH cbLIATa Maca Ha KBapK-JenTOHHHA 6030H, OTKOJKOTO MpENCKAa3BAHHUTE OT
cumeTpunTe SUs, Oy 1 Bp. 3aToBa, ako ObAe HabmofaBaHo pa3sNajaHe Ha NMPOTOHA
G BpeMe Ha XHBOT OT Nopsaabka Ha 1030 rognuu, MoATa XHTIOTE3a 32 KOMOMHNpaHHUA
3aKOH 3a 3anasBaHe TpsbBa Oa Ghle H30CTABEHA.

B paboraTta e uskasaHa M MOeATa 3a kocMonoruyHa CPT-uusapuanTHOCT
OTHOCHO TodYkaTa Ha PpUIMaHOBA CHHTYAApHOCT. TakaBa CHMETpPHA BKIIOYBA
HW3MeHeHHe Ha [0COKATa Ha NpPOTHYAHEe HA eHTponuiiHoTO Bpeme. “Ob6pniianeTo
Ha CTpejiaTa Ha BpeMeTO” CHeMa M3BeCTHHA OT Kpas Ha 19 Bex mapapgokc sa
obpatumoctra. IIpu t <0 B CTATHCTHHECKHTE YPABHEHNA NPOUIBOAHNUTE 10 BPEMETO
BAH3aT ¢ ofpaTen 3HaK, a npH t > 0 - ¢ HopMdNeH, T.6. B KOCMOJIOTHYHATA TeOpUs
ce BB3CTAHOBABAT NPUCHIIM HA YPABHEHHATA HA NBUKEHUA CUMETPHY B ABETE NOCOoKH

HQ BPEMETO, KAKTO U 32 HepaBHOBECTHUTE MPOLECH (mcmoqu’renno H NPOLECHTE HA

KHBATA MpHpona).” :

Ocem ropunn cnen Topa CaxapoB Taka KOMEHTHpa TesH npobnemu:

“TloHacTosAlEM NO-CKOPO HMaMe H3HINBK OT CUEHAPDHWH 3a HpoH3Xola Ha
fapHoHHAaTA ACHMETpPHSA. BeHYKH Te NpPHTEXABAT KAKTO ONpelelJeHH NOCTOHHCTBA,
Taka M CbUleCTBeHH HemocTaThuH. [fa ce u3bepe usmexiy TAX HAKAKBB C
npeANoYHTAHHE HA MEH MH H3DIEXJa cera HeBb3MOXHO. SIBHO, ToBa e pabora Ha
6BAelleTO, HO NMPUHUHUIHM TPYJHOCTH 33 ToBa He chllecTByBaT. Benuku
CBIIECTBYBALIH CXEMM 33 BBLIHHKBAHETO Ha GapHOHHATA acCHMETpHs ce OcHOBaBAT
Ha TPH NpeanocTaBKU: OTCHCTBHE HA 3aKOH 3a 3amasBaHe Ha GapuOHHMA 3apsn,
KATO clie/ICTBUE - pasfall HA [POTOHA; PasfuvKe MeXAY YaCTHUH H aHTHYACTHIM,
nposesiBamo ce B HapymeHue Ha CP-HHBapHAHTHOCTTA; HECTAUMOHAPHOCT Ha
Bcenenata. ITo ToBa BpeMe ce nosBR TeopHATa Ba Benukoro OGemuHenue, B KoATO
He3ianaiBaHeTo Ha . GADHOHHHA TOBap RB3HHKBA. CHOHTaHHO. Of6aue
eKCepHMEHTANIAH0 Hab/MI0leHHe HA pa3nal HA POTOHA BCE ONle He ChIIECTBYBA”.
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5. Muoronuernn (nyncnp.mm, ociniiupamm) Mofenn ua Beeaenara. Topa ca
nybnukannn wa Caxapos oT nbpeaTa monoBHHa Ha 70-Te roammu. KakTo cam Toii
orbensaspa, TakuBa MOAENN “ecTecTBeHO O6ACHABAT H3BBHPENHO MaNkaTa cpelHa
ApOCTpaHCTBEHa KPHBHHA Ha BcenenaTa, 0THeCeHA KbM MUBTHOCTTA HA EHTPOMHATA
Ha cTenten 2/3”. EMTponuATa BBB BCEKM ClienBalll HHKBJ € TO-rofisMa, OTKOJIKOTO B
Opeanayus, 1 ChbBpeMeHHaTa Manika croitHocT (~10%) na cnomenaTus Gespasmeped

napamMeTsp € o6yclioBeHa OT TOBa, Ye OT HAYAIHUS MOMEHT HA MUHHMAJHA EHTpOMNHs
Ca HIMHHAJIH HOCTATBYHO MHOro HUKIU. NRQIAKHOHHHTE MOJENH ¢ TAXHOTO
“NPOH3BOACTRO HA EHTPONHA” NpPH PasNAfAHETO HA “Bakyyma” Ha CKajlapHOTO [OJie,
OHEBMIHC NABAT ANTEPHATHBHO OOACHEHME HA TOBA FOJIAMO YMCJIO.

3a uubranMOHEATE MOnENM, B OCHOBATA HA KOHMTO JEXKH npencrasaTa 3a
HAYANHO BAKYYMHO-NONOOHO CHLCTOSHHE HA BEIECTBOTO (BBBEACHO NMbPBOHAYAIHO
or E. I'munep npes 1965 r.; sakyymHo-nono6uo YpaBHEeHHE 32 ChCTOSHHETO Ha
BEIIECTBOTO, KATO efHa OT BbL3MOXHOCTHTE B capixnnmﬂn obnactd 6nu3zo go
CHHTYJI4pHOCTHUTE, G& pa3riexia W OT Caxapon) Ha cbmaTta ®pugmanosa
koH(pepenuns Caxapos kazpa:

“O6psuwaiku ce KbM MURANOTO Ha Bcenena’m MOXeM JIM ¢ IIBJIHA YBEPEHOCT

Aa TBBPAHM, Y€ B HATANOTO T# € Onia MHOro ropema? AKo roBOPHM 32 MOMEHTa
okofio | cekynpa cilen HawanoTo, To GeaycioBHO TH e 6una MHoro ropeta. Ho ako
cTaBa Aayma 3a 107 5, To 32 oHOBa, KOETO € CTaBaNO TOraBa, HHE He 3HAEM HMIIO
onpenejieno. BE3IMOXKHO € B TO3M MOMEHT Ja e MMalio abcoNioTen BakyyM,
abconioTHa NycTOTa, T-€. 0BpaTHOTO - 6o & MHOTO XanHo. Obaue He TpabBa fa
3abpapaMe, 4e TOBA He € MPOCTa NYCTOTA, ¢ BCHYKM HelHM CBOHCTBA Ha M30TpONMSA
W paBHAa Ha HYJNa TeMMEpaTypa, a TOBA € BAKYYM, NMPHTeXKaBaul eHeprus
oTpuuaTesHo Hangrane. Cera ToBa e caMO e[IHA OT OHe3H KJIOHKH, BADHAHTH B
HAIIETO NBPBO Ha MO3HAHHMETO, KOATO MoXe OHM CLOTBETCTBA Ha HallaTta
AeHCTBHTENHOCT, a € BBIMOXKHO K Aa ¢ HeoOXOAUMO HHe [a “amnagucame” cbBceM
Bpyr# KIOHKH, XBHXeHKH ce Hasal BBHB BpEMETO, H HMEHHO TAX L2 OCTABHM na
M3IPACHAT HAa OBLPBOTO Ha No3HaHHeTo. MiedATa e kpacHBa, HO 3a ChXalleHHe
npHpojaTa He BHHAIH CE& CTPEMH KbM TaKaBa eJlEMEHTapHA KPACOTA, a NOHAKOra
HAMKpa ole “Ho-BUCINA” KPAacOTa, KAKBATO HUE HE cMe M mogosupani, Ho, n3obuio
Ka3aHo, Ha MEH MH XapecBa HIeATa 3a HA9aJHHA Bakyym”. :

TTbpBHTE MHTHOBEHHS OT CHIIECTBYBAHETO HA HallaTa BcenieHa, cliegBauiuTe
€TANU Ha HeiiHaTa eBONIOUMA B NpoaskeHHe Ha ~10'0 rogunu, B pesyatar Ha KoeTo
Bb3HUKBa RabnlogaBaHaTa AHEeC KAPTHHA - BBPXY Te3H NpobieMH OCHOBHO €
CHCPEAOTOMERO BHHMAHUETO Ha KOCMOJIO3UTe U acTpopusuuure. B csouTe paBoTn

no MHorocioinaTta Beenena CaxapoB pasmiexia He caMO MHHAJIOTO, HO M GbaemeTo,

IpH ToBa MHOrO JIaJIeYHO: kakBa ule 6bae eBomonuaTa Ha BcenenaTa ciel speme t
>10 3 ropwnm, koraTo ce pasnagHaT Bewkd npoTonn? Kakso e kpaiiHOTO choTOAHUE
HpH CBHBaHE M KakBO Wle 6ie To cred nMpeMRHaBaHe Mpes CHHryasprocTta? Moxe
JIM Ja ce CLRMECTAT HAeATA 3a ocHAMNpama Beelena ¢ eKcloHEeHIMANHOTO NOBEOCHAS
Ha Mawabuua pakrop Gnnéo 10’ HeroBaTa MHHAMAJIHA CTOMHOCT? Takbs pol MogelH

TIpHTEXaBaT pen 'ﬂpCPIMYIHCC“'TBZI, HO BJIH3aT B NPOTHUBOpEYUe C BTOPHAT NPHHIUI Ha
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TepMoAMHAMHUKATA - BAKYYMHO-N0A0BHOTO CBCTOAHHE, KOETO & YCTOHYHBO NpH
pasmupeHne, He Moxe a ObAe kpailHo CBCTOAHME Upu Kojanc. B omuTa cu na
npeofiojiee Ta3H TPYAHOCT M M0 TAKbB HAYMH Aa PA3pelld CIOMeHaTaTa “MHOrOJMCTHA-
HHpAaunoHna” guneMa CaxapoB pasmiexia H HSAKOH €K3OTUHYHH TCOPHH, B KOWTO
BBL3HMKBALLUTE BBB BUCOKOEHEpreTHUHATA 06JacT “BaKyyMHO-NOOOGHH” CBHCTOAHHA
NpHTEXABAT HE CAMO EHEprus, HO M eHTPOIHs.

[To-kbeHo, Tipes 1982 r., 3a Tesu ci uscdenpaHua Caxapos muuie:

. KbM TE34 HIEH cera ce OTHAcAM ¢ npeanasiusBocT (Moke 6m cTapoct?). He
pasBupam kak, 3amouBafikiM ¢ TMraHTcka KOCMOJIOTHYHA KOHCTAHTAa, MOXE B
ChBPEMEHHMS BAKYYM 1A & MoJiyud Hyja. M iaBHOTO - He MU Ce HCKa fa ce oTKaXa
OT MHOFOJIMCTHHTE Monean. Kaxno ga ce npasu, we noyakame. bbaeufeto e
nokaxe koit € 6un npae ...”

6. OOpumane ua crpesara na spemero. OT xunotesata 3a CPT-cumerpuara

Ha BcesienaTa (He QUHAMHYHITE ypaBHEHMA, A CLCTOAHMETO Ha Bcenewarta) crensa

OGP BLUIAHETO B HYAA Ha CPEAHATA JUTETHOCT HA BCAKAKBB 3aMa3sall ce 3apsi. MMeHHo

OT TOBa, NpH OTHUHTAHEe HAa HabjloJaBaHaTa acuMmeTpHs Ha Boenenarta, no

HeoOxomumocT (3a CaxapoB - oueBHHA) cllefBa “HaJyHUuaBaTa “ [iaes 3a HezanasBaHe

Ha Gapnonuus sapan. Ho wabmonaemusT cBaT e He camo C-acumerpuuen, Ho u T-

acuMeTpuuen. Heo6paTumoTo TeueHe Ha BpemeTo CaxapoB BHHATH € CBBHP3BAJI

H3KMIOUHATEJHO C BTOPHA NPHHIHIN HA TEPMOAHHAMHKATA, ¢ HAPacTBAHETO Ha

enTponuaTa. Kak Tasu MakpockonuuHa T-acHMeTpHs Oa ce CbLBMECTH C XUMOTE3aTa

3a CPT-cumerpnsTa Ha Beesnenata? W mnpyr BBOPOC, CBBP3aH ¢ TO3H. AKO €HTPONHATA
pacTe, TO 3Ha4HW, 4Ye fipean ToBa TA ¢ OHNA MO-MaJika OT cerallHaTa, a Ipeay TOBA

MUHHMAJIHA UM paBHa Ha HyJa. A npea ToBa? AKo cTpesaTa Ha BpeMeTO ce onpenes

OT HApACTBAHETO HA E€HTPONMATA, TO AyMaTa “NO-paHo” e M3NWWHA B MPEAHOTO

m3peyente. OT MOMEHTA HA MHHHMAJIHTA eHTPOMMA “B [BETE MOCOKH” BPEMETO MOXKE

Ja 6wae camo “no-kvero”. Tosa sBnenue CaxapoB Hapuua “ofpbuiade Ha cTpelaTa

Ha BpeMeTO” (OCB). B momenTa Ha OCB - “rouxaTta @”, xaxto 1 Hapuua Caxapos, He

ce WIUCKBA HapywlaBaHe HA OMHAMHYHHTE 3akoHM Ha (usukarta. Tosum MOMeHT ce

OTNHYABA CAMO TIO TOBA, Y€ TOBA € ChCTOAHHE (OMPEAeNeHo BbPXY CHHIYJIAPHA HIIH

HECHHFyJAApHA XHOEPHOBLPXHOCT),” B KOETO OTChCTBAT T-HeMHBAPHAHTHH

cTaTHCTHYecKH kxopejaunu. Xunoresata 3a CPT-cumeTpus Ha Beoenenarta ce aBsBa

yacTen cayuail Ha xunoTesara 3a OCB, noHexe mbpBaTa No HeoOXOHAMMOCT H3HCKBA
cHHTynApHOCT B Toukata ®. Msobuio kasano OCB moxe oa ce ciydyH W B MOMEHTA Ha

MaxcHMaHoO pasimHpende Ha Beenenara. MiMa ce npensun, ye BcejienaTta B TO3R

MOMEHT ¢ IycTa, eHTPONHATA - MHHHMAJHAa, a HellHOTO “HanmbjiBaHe” CTaBa B

cieppatupTe UHKIH. MpoesTta sa OCB uskassa u XokuHr, ¢ koroto Caxapos ce cpeltia

no BpeMe Ha MexnysaponHus cemunap “KauTosa rpaBHTanus”, nposeaed 8 Mocksa
npes Maid 1987 r. Eto xax CaxapoB onucsa Tasn cpeua:

“CunaTta Ha OyXa Ha TO3W YoBeK e MOpasuTenHa, TOH e 3amasml OpyxeodHeTo
oM KLM XopaTa, YyBCTBOTO 32 XYMOp, HEU3TOUIHMA M0B6O3HATENHOCT U OrPOMHA
HAYYHA AKTUBHOCT. A3 HAKOJNKO METH pasroBapsx ¢ XOKHHT, KoraTo Toil ¢ nomMougra
HA.CBOETO MEXAaHHYHO kpecjio Halyckalle 3anaTta. [1o BpeMe Ha IIBPBHA PA3TOROD

“w
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TOH MH iajie CBOMTE NOCEIHH OyOIuKauuy
TONONOTHYHA CTPYKTYpH, 3a IOCOKATA Ha
paboTa ToH HokjafBa Ha ceMHMHapa W Ka3
CaMO MATa 3apoBe, HO TH XBBLPJiA TOAKOBA
Apyrus AeH MY Kas3aX, 4e NPOYETOX HEroB.
MHOrO ce pajpam, Ye Toli BeYe NpPU3HABA K
O NOBOA Ha rpelliHaTa OpejcTaBa 3a ob
MOMEHTa Ha HelHOTO MaxcHMallHO pa:
O6pbimaneTo Ha cTpesaTa Ha BpPEeMeETO !
MHHHMaJHA eHTponus. OT CTECHHTENHOCT H
- 3aTBOpeHa BceleHa B CHCTOAHME Ha bk
paBHa Ha Hyna eHTponus. B Tosw MoMeHT
KOMIIOTBP'ET NpousHece GescTpacTHo: “Hi
IpBbB U3Ka3ax HAesTa 3a o6pbiNaHe Ha )
eHTpomnusA) ome npes 1966 r. ¥ HAKONKO ME
U no-sataThk:

“B “crapgapTHaTa” (eQHOJHCTHA) KOCM
Busio 10 MOMEHTA Ha MaKCHMalHa [T
(ocBen B ciydall Ha MPOCTPaHCTBEHO ILIOC
Grne 3a06HKOJIEH - BBIPOCET Ce OpeHacs |
Ha O'BPBHA UMKBI. Moxe ga ce 3acral
pasiMpeHre Ha IBPBUA LUK, HIIH B Cllydya
UHKLI - ToBa € MoMeRTET Ha CETBOpeHUeT

. € 6uno no Torapa” JeXH W3BBH MpeAenTe

Gu ¢bIO TOJKOBA M Jaxe, CIOpEN MEH, Ic
TO3M, AOMYyCKalll HEOrPAHHYEHO HAY4HO
npocTpaHcTBO-BpeMero. [Ipu ToBa, SBHO,
OCHOBHATa PEMTHO3HA KOHUemuus 3a Gox
OUCKYyTHpa OT HaykaTa, JIEKH U3BBH HelHu

H3BecTHH MH ca OBe ANTEPHATHBHEH XH)
npoekT. EnHaTa oT TAX, KAKTO MU ce CTPYR
1966 r. u yrounaBana B pefuua cielnsapn
“ofpbinaneTo Ha cTpenarta Ha Bpemero”. Ts
o0paTUMOCTTA...

...AJITepHATHBHATA XUIOTE32 32 NPENHCT
Ye BCHIIHOCT CBUIECTBYBA HE CaMo eJHa
CMHCBJ, & IpM XHOOoTe3aTa 3a 06phinaHeTo
KapAHHANHO Pa3IHYABAINA Ce NMOMEXHY cH
NPOCTPAHCTBO (MJIM CHCTABHHM HETOBH 4ac]
Jpyrute BeeneHH M DBPBHMHOTO NpoCTpal
TOBa, MOraT, B-9aCTHOCT, [a AMaT B cpa
“MaKpOCKONUYHA "IPOCTPAHCTBEHO-BPEMEB
BceneHa Te ca TpPH NPOCTPAHCTBEHU M €]
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TEPMOAHHAMEKATA - BAKYyMHO-NOAOOHOTO CHLCTOSIHHE, KOGTO € YCTOHUMBO Npw
paslupente, He Moxke na ObJie kpaliHO CBLCTOAHNE NpH kojanc. B onmura cH Aa
npeoonee TasH TPYAHOCT W MO TaKbB HAYMH [a pa3pelid clloMeHaTaTa “MHOIOJIMCTHA-
uHbnanonna” auaeMa Caxapos pasrienia M HAKOH eK30THUHH TEODHU, B KOMTO
BBLIHHKBAILMTE BbB BUCOKOGHEpreTHUHaTa OOJACT “BaKYyMHO-NOAOOHH” CBCTOAHUA
NPHTENKABAT HE CAMO eHEprHf, HO M EHTPOMHUS.

[Mo-xbero, npez 1982 r., 3a Tesuw ok uscienBaHug Caxapos nMine:

... KbM Te3W MJAeH cera ce OTHACAM ¢ OpeanasiusocT (Moxke 6u crapocT?). He
paszbupaM kak, sagouBaliki ¢ rHraHToka KOCMOJIOTHUYHA KOHCTAHTA, MOXE B
ChBPEMEHHHSA BaKkyyMm [a ce MoAy4H Hyna. Yl maBHOTO - He MH ce HCKa [a ce OTKaXa
OT MHOTONHCTHUTE Mopeny. Kaxso pa ce npasu, we novyakame. bbaeuieTo e
noxaxe xoi e 6un npas ...”

6. ObGpbumane Ha crpenara ma spemero. OT xunoTesata 3a CPT-CMM&TpuﬁTa
na BcenenaTa (He QMHAMHMYHMTE YPABHEHUA, A CLCTOAHHETO Ha BeeneHarta) cnensa
o0pBIAHETO B HYJA Ha CPeAHATA IUTETHOCT HA BCAKAKDbB 3anassauy ce sapaf. MimedHo
OT TOBa, MpH oTYHTaHe Ha HabniogaBaHaTa acuMeTpus Ha Bcoenenarta, no
HeobXoammocT (3a Caxapos - oueBHAHA) cllefBa “HAJYJHHUYaBaTa “ [iied 3a Hezana3BaHe
Ha GapuoHHus 3apan. Ho wabmonaemuaT cBar e He camo C-acuMeTpuueH, Ho u T-
acumeTpuueH. HeoBpatumMoTo Teuene Ha BpemeTo CaxapoB BHHATM € CBBLP3Bal
W3KJIOYUTEJHO C BTODHA NPHHIIHN Ha TEPMOAMHAMHKaTa, ¢ HApacTBAHETO Ha
entponuaTa. Kax Tasu makpockomuuda T-acuMeTpus Ja ce CBLBMECTH C XHMIIOTE3aTa
3a CPT-cumeTpusaTa Ha Boenenara? M opyr Bbuopoc, CRBp3aH ¢ TO3H. AKO eHTPONHATA
pacTe, TO 3Ha4M, 4e MpedH ToBa T8 e OHJA Mo-Majka OT ceraliHaTa, a Mpedu TOBa
MHHHMAJIHA WIN paBRa Ha HyJa. A npenn ToBa? Ako cTpesaTa Ha BPpeMeTO ce onpeaes
OT HAPACTBAHETO HA EHTPOMHUATA, TO OYMaTa “rno-paHo” ¢ U3JWILHA B IPENHOTO
uzpededne. OT MOMEHTA HA MHHHMAJHTA €HTPOMHA “B OBETE MOCOKH” BPEMETO MoXe
Aa 6poe camo “no-kbero”. Tosa ssnenne Caxapop Hapuua “ofpbilaHe Ha cTpenaTa
Ha BpemeTto” (OCB). B momenTa Ha OCB - “rouxata @”, kakto 1 Hapiua Caxapos, He
¢ce W3MCKBA HapyuwlaBale HAa AHHAMHYHHTE 3akoHH Ha dusuxaTta. To3zw MOMEHT ce
OTIHYABA CAMO O TOBA, Y€ TOBA € CHCTOSHHE (ONPENENEHO BbPXYy CHHIYJIAPHA HJIH
HECHHTYASPHAa XHOEPNOBBPXHOCT),” B KOETO OTCLCTBAT T-HEHHBAPHAHTHH
CTATHCTHYECKH Kopenanun. Xunotesata sa CPT-cumerpus Ha BeenenaTa ce gBsABa
uacTeH ciyvail Ha xunoTesata sa OCB, nonexe nbpBaTa Mo HeOGXOAMMOCT H3HCKBA
CHHrynapHocT B ToukaTa ®. M3o06wo kasano OCB Moxe ma ce ciiydd ¥ B MOMEHTa Ha
MakcHMAHO paswiHpedde Ha Bcemenata. Vima ce npensun, ve Beenenata B TO3H
MOMEHT € IycTa, eHTPONHATA - MHHHMAJHA, a HellHOTO “HanwjBaHe” cTaBa B
ciienpawnte uuKnd. Maesta sa OCB mskassa n XokHHr, ¢ koroTo Caxapos ce cpema
no speme Ha MexayHapoaHus cemunap “Kpautopa rpasuTanss”, nposegeHd 8- Mocksa
npe3 mail 1987 r. Eto kax Caxapos onuesa Tasu cpema:

“CusaTa Ha OyXa Ha TO3W YOBEK € NOpasvTeNiHa, TOH e 3amasHa OpyxelnobHeTo
CH KBM XOpaTa, YyBCTBOTO 3a XyMOp. HEH3TOWHMa JI0O003HATEJIHOCT W OrpoMHa
HAYYHA AKTHBHOCT. A3 HAKOJIKO OBTH pasroBapsax ¢ XOKHHT, KOraTto Toll ¢ noMourra
Ha,CBOETO MEXAHHUYHO Kpecsio Hamyckaule 3ajaTa. [Jo Bpeme HA MbPBHUA Pasrosop

[y
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TOW MH Jiafle CBOHTE NOCAenHH myBnuKkauuy - 3a 3aryfaTta Ha KOXepPeHTHOCT B CJIOKHH
TOMONOrMYHK CTPYKTYpH, 34 NOCOKATA Ha CTpejlaTa Ha BpemeTo u Ip. IIspBarta
paboTa To#l moknanBa Ha ceMHHapa ¥ Kasa, nepudpasupaifkn AliHmaiin: “Bor He
caMO MATa 3apOBE, HO TH XBBDJA TOJKOBA Jajied, Ue Te cTaBaT HejocTwIHH”. Ha
ApYrus OeH My Kasax, 4e NPOYETOX HEroBaTa JIEKLHS 3a CTPENaTa Ha BPEMETO H
MHOro ce paisaMm, 4e TOH Beue mpuaHaBa kpuTHkaTa Ha Ilelimx (HeroB cETpYIHHK)
N0 HOBOA Ha rpellHaTa MpeacTaBa 3a ofpBIIAHETO Ha CTpejiaTa Ha BPEMETO B
MOMEHTA HAa HEHHOTO MAKCHMAJHO pasUIMPEHHEe H MaKCHMAaJHa eHTpPOMHS.
OGpbinaneTo Ha cTpesaTa Ha BPEMETO MOXe [a CTABAa CAMO B ChCTOSHME HA
MUHUMAJHA eHTponusi. OT CTECHHTENHOCT He MPUBEOX Hall-[IPOCTHSA U ACEH NPHMEp
- 3aTBOpeHa BceneHa B CHCTOAHME HA JILXIMB BAKYYM C IHOJIOKHTENHA €HEprus M
paBHa Ha Hylla eHTpomus. B Tosu MoMeHT XOKHHI Hampasd [BMXEHHe ¢ Nalena u

KOMIIOTHP BT npoksuece GescTpactHo: “Hec!”. 3a chkafienne He My kasaX, e a3 -

OpbB U3Ka3ax HAesTa 3a o0pbulaHe Ha BpemeTo (B CHCTOSHHE ¢ MHHHMAJIHA
SHTpPONHs) owe npes 1966 r. W HAKOJKO I'ETH CbM Ce BPBINAJ HA TasH Tema’.
W no-waTatsk:

“B “cTampapTHaTta” (eZHONMCTHA) KOCMOJIOTHA CBINECTBYBa NpoGieM: KaKBO e
funo 0O MOMEHTa Ha MakCHMAaJIHa NABTHOCT? B MHOTONHCTHHTE KOCMOJOTHH
(ocBer B cilyuail Ha NpOCTPAHCTBEHO MIOCHK MOMAEN) TO3H OpoblieM He MOXe Ha
G'bie 3a06UKONIEH - BBOPOCHT Ce NPeHacs KLM HauajiHuA MOMEHT Ha paslldpeHHe

. Ha mBpBHUA HUKBA. Moxe na ce sacrane Ha reaHa TOYKa, e HaYaloTo Ha

PasmHUpeHHe Ha BPBHA UUKDBI, HIH B caydail HA CTAHOAPTHHA MOMEN - eAMHCTBEHUA
LHKBI - ToBa ¢ MoMeHTET Ha CrrBopenueTo Ha CeeTa - | 3aTOBa BBIIPOCTHT “XakBo

. € Onyio o ToraBa” NeXH M3BBH Npede/MTe Ha HAYYHOTO Hsciegsane. OBavue, Moxe

61 ¢bUO TOJKOBA W Jaxe, CNOPEI MeH, [O-IPaBOMEPeH M IUIOAOTBOPEH NONXOD &
TO3M, AOMYCKAll HEOTPAHHYEHO HAYYHO H3CNE[BAHE HA MAaTEPHAIHHA CBAT H
npocrpaHcTBO-BpemeTo. [Ipu ToBa, ABHO, HiAMa MACTO 3a AkTa Ha TBOpeHHe, HO
OCHOBHATZ PEJJUIHO3HA KOHUENIHs 3a foxecTBeHUA NpOMMCEHN Ha ButHeTo He ce
HHCKYTHpa OT HaykaTa, JISXH H3BBH HelfHHTe rpaHuum.

W3secTHd MH ca IBe aJTePHATHBHH XHIIOTe3W, OTHACAIH ce KbM 06CH¥AaHAS
npoekT. EqHaTa OT TAX, KaKTO MM Ce CTPYBa, ¢ 3a IPHB IET H3Ka3aHa OT MeH Ipe3
1966 r. m yrounssaHa B peauua ciensamu nybnuxanun. ToBa e XumoresaTa sa
“obpblnaneTo HA cTpenaTa Ha BpeMerTo”. T4 e THCHO cBbp3aHa ¢ T.Hap. npobiem 3a
o6paTHMOCTTA... . ‘ ‘

..ANITepHATHBHATA XUIIOTE3a 32 NPEeIHCTOPHATA Ha BceneHaTa ce CLCTOU B TOBA,
Ye BCHIIHOCT CHUIECTBYBA He caMo enHa Bceneda, W He OBe (KaxTo, B M3BECTEH
CMHCBJI, € NTPH XHHoTesaTa 3a o06pBINAHETO HA CTPEsaTa Ha BPeMeTo), 2 MHOXECTBO
KApOWHAJIHO Pa3IHYaBaINy Ce MOMEXAY CH M BB3HMKBAINM OT HAKAKBO “NLPRUYHO”
IIpOCTPaHCTBO (MM CHCTABHM HErOBM WACTH; TOBA € APYr HAa4HH HAa H3pa3sBaHe).
Jpyrute BeeseBH H MBPBHYHOTO NPOCTPAHCTHO, AKO HMA CMHECHI Jd TOBOPHM 32
TOBa, MOTAT, B HaCTHOCT, [a MMAT B cpapHeHHe ¢ HailaTa BceneHa npyr Gpo#
“MaKpOCKONUYHH "IPOCTPAHCTBEHO-BPEMEBH H3MEpPEHHs - KOOPAHHATH (B Hawmata
Bcenena Te ca TpH NpocTpaHCTBEHM M €4HA BpEMeBa; B OPYTHTE BCENeHH TO3H
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Opoii moxe ma Gnae apyr!). Monsg na He ofpbimaTe ocobeHo BHHMAHHE Ha
NOCTABEHOTO B KABMYKM NpPHIAATATENIHO “makpockopnuuen”. To e cBBP3aHO ©
XHTIOTE3aTa 3a “koMTAKTH3ALUR”, ciiopell xoato rojsiM Opol oT “sMepeHuATa ca
KOMNAKTHPHLMPAHY, T.e. 3aTROpeHH B cebe GH B MHOFO MAKH pasMepH.

Ipennonara ce, ue mexny pasnure Beenenn HaMa NpUYHHHEA BpB3ka. MMedno
TOBa OmpaBiaBa TAXOTO pasMNekKAaHe KaTO pasiUuHMU. Hapuuam Tasu rpanguosHa
CTpykTYypa “Mera-Beenena”. Hakxoun aBTopH OBCHKAAXA BAPMAHTH Ha nomobHa
xumoTesa. B uacTHocT, xunotesaTta 3a MHOTOKPaTHOTO PaX<[aHe Ha 3aTBOpEHH
(npubansurenHo xunepcepuuny) Boenenu samumasa B eiHa 0T GBOHTE nyGnuaxanuy
A. B. 3ennosnu. ,

Mpeara 3a “Mera-Bcenena” e H3BBHPENHO HHTepecHa. Moxe 64 HCTHHATA JiexH
HMEHHO B TasH mocoka. OGaue, 3a MeH, B HAKOH OT Te3u pasriexaaHus ocTasa elHa
HescHOTa, NOHAKBIE C TeXHHYeckH XapakTep. Hambamo e NOTMYCTHMO OAa ce
HPCANOJIONH, He YCIOBHATA B pAa3NIHUHKTE oBnacTH Ha NPOCTPAHCTBOTO Ca
CBEBPLICHO pasindid. Ho 3afbikUTeNHO NPHPOAHUTE 32KOHM HABCAKBIE Tpsibra
Aa 6bpaT enHH u chmm. [Tpuponata e mMoxe ma npuauya Ha Kpanunarta ot
npukaskata Ha Kepon “Anuca B ctpadaTta Ha Yylnecata”, KOSITO M0 coBCTBEHO
KENaHHEe H3MEHS NMpaBHJATA B XOfa HA MUIPaTa HAa KpoKeT. BUTHETO He e urpa.
MouTte CBMHEHHSA Ce OTHACAT KBM OHE3M XHIIOTE3H, KOHTO NONYCKaT NPEKBCHATOCT
B IlpocTpaHcTBo-BpemeTo. [lonycTumu au ca Takupa mpouecu? He ca jau Te
HapyllleHHe B TOUKHTE HAa NPEKbCHATOCTTA HMEHHO Ha 3aKOHHTE Ha npuponara, a
He Ha "yCJIOBUATA Ha ChilecTByBaHe”? ITOBTApAM: He CbM YBEpPEH, Ye Te3d OMACEeHHs
ca obocHoBaHM; Moxe 6u, a3 HAHOBO, KAKTO M NIpH BBIpOCca 3a 3anassade Ha Gpos
Ha ()epMUOHH, H3XOKHAM OT MHOFO TACHA FieHa Touka. OCBeH ToBa HABJHO ca
MUCIMMH W XMIOTE3H, KBASTO pakAaHETO Ha Beesiewu crapa Ges Hapylwawade ua
HeNnpeKbCHATOCTTA. ' C

Ipeanonoxennero, ye cnoHTaHHO cTaBa pPaXOaHeTo Ha MHOro, a Moxe 61 1 Ha
Geskpaen Gpoil pasznuyaBawy ce no napameTpu Beenenn, u ve ofkpbixamaliata HH
Beenena e u3bpana Bepen octananuTe MHOXKECTBA CBETOBE, € MMEHHO YCAOBHETO
3a BPIHUKBAHE HA XHBOTA W Pasyma, MOJYYAJIa HA3BAHHETO “aHTPOIEH NpUHUIHD”.

7. KoCMOJIOrHYimu Hpexofn ¢ H3MeHCHHe 1 CHTHATYpATA HA METPURATI.
TpHBeneHnTe B MPEAMWHNA Naparpad) WHTATH ca OT ellHa OT nocjednuTe - 29 masa
Ha “Cnomenute”, nucann ot Caxapos mpes 1983 r. IIpes Tosw nepuon Toil muine
CTATHA © HA3BAHHE, MOCTABEHO KATO 3aMNABHe HA HACTOMIMS maparpad. AHTPONHUST
npuHuunn, Mera-Beenena, “nodaswunnte” H3MEPEHHUA HA TPOCTPAHCTBO-BPEMETO -
BCHYKO TOBA, BCPEH OCTAHANOTO, CE Gpellia B CTATHATA, NpeacTaBeHa or Caxapos B
“KITD” npes ‘anpun 1984 r. u nyGnukysana fnpe3 aBrycT, KOraTo TOH Bede OT TpH
Mecena e saToued B 'opku u nexn B objactHaTa Gonuuua “Cemainko” ¢ BCHUKK
TIpOM3THYAINM OT TOBA NOCHENCTBHA. ‘

Hsxonko aymu sa BpemeTo, koraTo e mucana Tasu craTns. 1983 r.: cbabonocHaTa
cTaTis “OnacHocTTa OT TepMosapeHa Boliua. OTrosop Ha CHaHeit Hpen”; npes anpun
- udapkT nonyyasa Enena Borep (cunpyraTa Ha Caxapos - Gea. npes.), KOATO M3HAGH
Tasu ctaTHA oT [opkn 1 4 npenasa 3a nyGaukatma B uyx61HA (I0HH); AHTHCAXAPOBCKOTO
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nHcMo Ha “4-mata akapemunu” - A. Jlobpounuus, A. [Ipoxopos, I. Ckpabun u A.
TuxoHoBs ¥ mocaensanaTa ro OesnpeleNeHTHA KIeBeTHUYECKa KaMmIaHuA nportus E.
Bonep. Caxapos pa3bupa, 4e cTapa BEIPOC HA XHBOT H CMBPT M XKeJaelku Ha paskbca
TO3W Bb3eJl, HACTOABA XeHa My Ja OnJe mycHaTa 3a JiedeHHe B uyxOuHa. JlokonkoTo
pa3zbupam Toi e pasumTan Ha ycmex, paszbupa ce, camMo MpH AOCTATHYHO CHJIHA
noaapwxkka. O6pasHo KasaHo, 3a mOcTHraHe Ha ycnex e HeobOxoamMma “MMILIO3HA”
ChUeTABAHE HA YCHAMATA, (HOKYCHPAHH €NHOBPEMEHHO OT pa3jIMYHH CTPAHH B ellHa
Touka. EQEKTUBHOCTTA Ha MIEATa 3a TAKOBa KYMYJATHBHO Cr'bcTABaHEe My € nobpe
H3BECTHA: KOHCTPYKIMATA Ha GomBaTa, MArHHTHATA KOMYJAaLMs, Ia3epHOTO NpecyBaHe,
a B obmecTBednTe pabotH: nobenara npes 1980 r., koraTo Gnarogapenye Ha YCUIMATA
na Otpena o teopeTnuda (usuka Ha GVIAH u uyxaecTpaHHHTE KOJETH TOH € OCTaBeH
Ha paboTa B HHCTUTYTa. 3a cbXaneHue “HajlyAHUYaABATA” HAES 3a NBTYBAHETO Ha
Enena borep e ph3npuera, DpuMepHO Taka, KakTo npes 1967 r. uaedaTa 3a pasnajgaHeTo
Ha mpoToHa - B Bali-fo6pud cnyvail - ¢ Henoymenune. “MiMnnosusa” B gageHua ciyvai
He ce monydasa. CaxapoB e npHHYOeH Oa pemaBa npobiema cam, pasdyuTalkn
efUHCTBEHO Ha cebe cu. BbpXy pbkomuca Ha CTATHATA, KAKTO M eK3eMIUIAPH, Ma3€HU B
apxupa Ha OTfena Mo TeopeTHuHa (usnka Ha ®UAH, ¢ prkaTta Ha Caxapos u
gamucano: “Ilocsemara cé Ha Jliocs”. B cnHcaBHeTo ROCBEIIEHUETO OTChCTBA, KAKTO
M TOBa B NpeAHWINHaTA cTaTHA “MHOroJHCTHH MoAelH Ha BcesneHaTa”, MOCBETEHA Ha
npesuneHTa Ha Haumonamnata Axkagemus na Haykure na CAIL n-p ®wmn Xenanep.

OcHopHaTa Haes Ha paborata Ha CaxapoB ¢! B KBaHTOBaTa IrpaBHTanMa (d mo-
WHPOKO — B KBaHTOBATa KOCMOJIOTHA) TpA6GBa Ma ce OTYHTAT He CAMO MAJIKHTE
(QAYKTYanMH Ha TPABHTALMOHHOTO IoNie (FPABHTOHHTE) W He caMoO (IYKTyallHWTe,
BOJEIHM OO0 H3MeHeHHe Ha Tomojioruarta (HanpuMep IbIIepHU BCEIEHH B
TPOCTPAHACTBO ChC cUrHaTypa ( - + + + )), HO CHINO H KBAHTOBH HPEXOIH C NU3MEHEHHE
Ha Gpos Ha BpeMeBuTe ocH. [IpH ToBa BCHYKH Pa3sDIeXOaHHA ce MPOBEXIAT He. B 4-
MepHe, a B No-BHcLie NPOCTPAHCTBO, Hait- -06110 Ka3aHo, G MHOro rojism Opo#
uamepenna. (FogeMuaT Gpoli OMBJIHUTENHH KOOPAMHATH, KAKTO M CJOXKHATA
‘TOHOJIONHs Ha KOMIAKTH(MIHPYEMUTe NpOCTPAHCTBa, XakTo nuime Caxapor, HIrIexaa
ca HeoOxoOouMHU 3a OBfCHEHHEe Ha MaJiKkaTa CTOHHOCT HA3 KOCMOJOFHYHATA KOHCTaHTa
B paMKHTe Ha “aHTpONOJOrHY4HMA” noaxod KeM To3n npobinem.) ITo Taxbs HauuH,
3HalluTe Ha KOMIOHEHTHTe HA METPHYHHA TEH3Op NpH KBaHTYBaHeTO He Tpsabma pa
blaT cBbLP3aHH, a IMHAMHYHA IPOMEHJIMBH.

Kapaunanuuat npobnem e usbop®sT Ha JarpamxuaHa L ONHCBAIT Teopnma Ha

nputernadeTo 8 Q-MepHO npocTpaHacTro. [Ipennoxkennero Ha Caxapos ¢: HeficTBHETO
B Q¥Mepuero Tpabea na 6bae koMPOpPMHO MHBAPHAHTHO, T.e. (cHMBoJMYHO) L ~ CQ2,
kbaero C e TeHsopsr Ha Baiin. Takbe JlarpaHxuad Moxe Oa BB3IHHMKHE B PAMKHTE Ha
KOHIENIHKATA 33 “MHAYUHpaHa IPABHTALNA” KaTo NoJipusaldoHed edekT, ofycioseH
oT “e.rlaCTmHocTTa Ha BakyyMa” Ha OesmacoBa xom(popMHO HHBapHaHTHH B Q-
HpOCTpaHCTBOTO nojieta Ha marepuaTa. IIpu Tosa Tolt He cBHABPKA PasMepHH

apame'rpu H 10 OPHHNMI ¢ H3uMcaumMa (ako pasbupa ce ycneeM no KoM¢popMHO-
'HHBApDHAHTEH Ha4YHMH [Oa Ce COpaBHM C YJTPABHOJETOBUTE pPa3sXodHMOCTH).

CTaHOAPTHHAT Jarpamxdal Ha Afnmaia-Xunbepr B 4-MepHETO, KaKXTO H LEJIHUAT

| 304 L -
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PeA 1o KPUBMHUTE Ha “HAINETO” MPOCTPAHCTBO-BPEME, C& BL3CTAHORABA HA CJEABAILHS
eTal: B PE3YJITAT Ha KOMNOAKTHQHKALMM Ha “HIMHIIHUTE” W3MepeHus. MHAyndpaHETO
Ha alfHWaliHOBO HeficTBHEe HAa KOMNAKTHQHKALMA € ChIIECTBEHO U HETPHUBHAJIHO
pellicHue HA UNEATA 3a KBAHTOBOMHIAYUMpPAHA PABHTALMA, 38 DPBB IIBT U3KA3AHO OT
Caxapos npes 1967 r.

B TeopuATa Ha CTPYHHTE, B CyNepCHMETPHUHHTE TEOPHH C “nnocuc noTeHIuan”,
“Gesmawabuure” mMomenn ot Tuna Ha Kanyua-Kneiin cnexThphr Ha nonerata Ha 4-
MepHaTa eeKTUBHA TeOpuA BKJOYBA Ge3MacoBH CKaNapHM MojeTa (IUNATOH, Mamada
HAa KOMNAKTHQUKANHATA), OT KOHTO MYJTHUINHKATHBHO 3aBHCSAT HIOTOHOBATA
KOHCTAaHTA, KOHCTAHTaTa Ha QuHATa CTpYKTYpa ¥ T.H. ToBa BOJAH HO H3BECTHH

“TPYAHOCTH 3a “ILTYBallATe” KOCMOJIOTHYHM KOHCTAHTH, KOHTO Cé MEHAT, KOETO MbK C

OTpOMHA TOYHOGT C& H3KJI4YBa OT HabmogeHHATa. JJOKOJIKOTO MH € H3BECTHO TO3H
npobiieM BCe OLE HE € pellieH; Halex) A1 Ce B3araT Ha HUCKOSHEePre THYHHTE KBAHTOBH
pamHALMOHHN NOMPABKH, B PE3YITAT HA KOUTO B IM'bPBOHAYAJHEA MJIOCHK MOTEHLHAN
Tpsi0Ba fa BB3HNKHE MHHEMYM, QUKCHPALL BaKyyMHOTO CPEJHO HA CKANapHUTE HYJERH
Monu. ObGade usnata HuckoeHepreTnusa obnact (E << My, E ~ 10?2 GeV, My, ~ 10!?
GeV) npencrasnapa ferra incognita Ha chbBpeMeHHHTE eQHHHH TeopuH. Wgedra Ha
Caxapos 32 OLPBUYHO KOHQOPMHO-HHBADUAHTHA TEOPHS Ha rpaBUTAnHATA B Q-
MEepHeTO Npeanara cLBCEM Ipyro pellieHHe Ha npobjieMa 3a “rUlaBaliuTe” KOHCTAHTH.
B TeopuaTa 3aBMCHMOCTTa HAa pajHyca Ha KOMOAKTHQHKALHMA OT MakpOCKOMMYHMTE
KOOpOHHATH Ha 4-MEPHETO BHHArM MoraT ga ObJaT kainGpoBaHH upes Mamabuu
npeoGpasopanud. B pesynrar rpasuTanmsTa B 4-MepHO MPOCTPAHCTBO C€ OHHCRA OT
CTaHOApTHATa TeopHA Ha AfHmalin (a He Teopusata Ha BpaHc-/luke), mokaTto
Oe3pasMepHUTE KOHCTAHTH Ha B3auMofelicTBHe HA KaiMGPOBLYHMTE MOJNETA € HHCIHO,
He 3aBHCEmMo oT Mawaba Ha KoMNakTHQUKalHs.

8. Jsere cinempawn rogman (1984, 1985). ITpes Teau ronund Caxapos HAMA, HHKAKBA

BL3IMOXHOCT [la ¢ 3aHHMABa C Hayka. B GonHuLaTa Tol faxe He MOXe H Aa HOMHUCTH
3a TOBA, 3aI0TO, KAaKTO pa3ka3Ba caM Toil, npeobyedeHuTe kaTo GOJIHE areHTH He ca
ro OCTaBA/MIM HUTO 384 MHHyTa caM. [lpes 1986 r. roii nuwme u ny6aukysa B JXDTP
u3cnensadeto “Usnapenne Ha YepHH MHHM-OYNKH H (QH3UKATA Ha BACOKHTE eHEprum”.
Moxe nu ga ce HabnmogaBa “ceHuecTHAT CBAT”, YACTHUIHTE Ha KoMHTo ciabo
B3aMMOJeHCTBAT ¢ eIeMEHTAPHHTE YACTHUH Ha Hawusg oBAT? Caxapos Moka3pa, 4e
TOBA 10 NPHHOHUI € BBIMOXHO Ype3 YHHBEPCANHOTO Baa.xwoneﬁcmme - rpanmaum’ra

"M ue CBINECTBYBAT MHOI'O THbHKH C(bCKTPI KoraTo cBoiicTBaTa Ha “ceHuecTHTE” ‘IE\CTHHH

OKa3BaT BbL3ACHCTBHE BBHPXY NMOBEASHUETO HA HEPHUTE NYIKH.

Cnen Yepno6un CaxapoB M3NU3a ¢ PANHKATHOTO MPEANTOKEHHA 3A OCHIYpABAHE
Ha GesonacHocTta Ha AELl - mocTassHeTo MM IOA 3eMHATa noBbpxHocT. Ilpes
cllefiBallliTe MONHHK, Bede B MOckBA M He3aBUCHMO OT OrpOMHaTa ci ofulecTBeHa
HaTOBAPEHOCT, TOH Mpoak/kaBa Aa Miydasa ¥ paspaboTsa To3H npofiem, cpema ce
CHC CIEUHANHCTH, B TOBA YHCJAO H ¢ AMpekTopa Ha MHHHUA MHCTHTYT Ha Kosckus

Hayved HesThp Ha AH Ha CCCP npogecop H. H. Mennukor. Caxapos m3jiHsa ¢

HHHIHATHBA 3a TIPpHEMAHE Ha MEXKAYHaApPOLNEH 3aKOH, 3a6paHﬂBar_u CTPOUTENICTBOTO
Ha Haa3zeMHH AEL[ MHTepeCHO €, 4€ N0 TO3H BBIIPOC HEroBaTa NO3MUUA CHBNALA C
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TosuuuATa Ha “Oauata” Ha ameprikaHckaTa BopoponHa 6omba Enmyapn Tenep.

Oue npes 1986 r. Caxapos uM3Ka3Ba MpemjioXeHHe 3a NpelOTBApATABAHE Ha
MacoBaTa ruben Ha xopa npu kaTactpodannn semerpecenus. [Ipes oxromepn 1988 r.
TOH M3HacA Ooknaj Ha Tasu Tema B Jlennurpag Ha ChBeTcko-AMEpHKAHCKHSA CEMHHAp
“HeNMHeHHN CHCTEMHM NPH NPOrHosupaHe Ha seMeTpecenus”. Toll u3kazsa MHeRMe, ye
3EMETPECeHHA MOTAT Ja C€ NPeAU3BHKBAT M3KYCTBEHO C H3NOJI3BAHE 3a NYCKOBH
MEXaHH3MH Ha AJPEHW B3PHBOBE Ha rofiama AbA00YHHA MOJ 3eMHATa NOBBPXHOCT.
Lenrta na Takopa BL3gelicTBHE e da ce ocBoGOMH HATpYNaHATa eHeprus, NPedu T4 Aa
€ NOCTHTHAJIA KDHTHYHATA CH TOYKA M N0 TAaKbB HAYMH Oa ce U30erHaT rojieMuTe
3arybu.

3ae[HO ¢ TOBA, KAKTO Beve croMmeHax, (yHLaMeHTaHaTa (M3HKa Gemle W OO Kpas
Ha XKHBOTAa My ocTaBalle IMaBHaTa cTpacT Ha Anapelt Omutpuesud Caxapos. To#
Gewre B Kypca Ha OCHOBHMTe CBOMTHS B Tasu obiacT, BHOpPEKH Ye caM HAMALIle
BBE3IMOXHOCT [1a ¢& 3aHUMaBa ¢ HEllo KOHKpeTHO, ocofeHo ciel H3bHpaHeTo My Npes
1989 r. 3a nemyrat. Benmax My sazagox GaHaiHHS W BCBHIHOCT Henen sbnpoc: “Kora
e ce 3aeMeTe OTHOBO C Hayka?”. "Koeamo ominoso me uzcensim 6 I'ppku” - MM OTBBpHa
Tofi. Bbrnpexu Tosa, mpes tonn 1988 r. Ha MexayHapomHaTa KoH(EPEHLHS, NOCBeTeHa

Ha 100-roanwnuHaTa 0T poxzaenHeTo Ha A. A. ®puaman, CaxapoB H3Hece TojsM
ob3open noknan “bapuoHHaTa acHMeTpHs Ha BeemedaTta”. Cren oMubpTTa Ha 5. B.
3enngosuu npes 1987 r. Caxapos Geue ornasui ChBeTa Mo KOCMO(H3MKA NpH
IMpesunnyma va AH na CCCP. Ha 29 noemspu 1989 r., nBe ceMuLM Npemyu cMBbPTTA
cH, TOH yyacTBa aKTHBHO Ha 3acCEeJaHHE Ha Hayunus CobeeT Ha Hbpxkasuus
Actporomuuer Muctutyr “II. K. lepubepr” ruM MockoBcknst YHHBEpCHTET.

Benaexkn
[1]Bx. n anp.: “Ceemnm na Dusukama”, xu. 1’90, c. 47. - “B nameT Ha akaf. A. Il
Caxapos™; kn. 3,91, ¢. 172 - “Acnupaurtypa s ®UAH”; ku. 3'93, ¢. 130 -
“C%mec*rsyna JH eJleMeHTapHa IBJDKAHAT; KH. 2°96, ¢. 87 - “Hayuna pabota mpes
60-Te romuan”. Chino: "Ousuro-mamemamunecko cnucanue”, xa. 3°93 - “eTupuma
rojieMd TeopeTHIH”. ;

[2] TIpes noemspu 1998 r. B 3acenaTeNnaTa 3aja Ba akafeMH4HMA cbBeT Ha CY ce
NpoBeae NPOMOUUATA Ha OBJIrapcKOTO HM3JAHHE HA TA3W KHMrAa - YHHBEPCHTETCKO
u3-80 “Kn.OXprOcKH”, PeBOI OT PYCKH €3MK Ha “Bocnomunanus. Fopky, Mocksa
u nanee”. Akan. A. Tlommkapos, akan. Bia. Cennor u npod. H. Bacunes, cnen xaTo

3afBHXa, Ye BCE Olle He Ca HejH KHMraTa, M3Kaszaxa CBOM MHCJH 33 aBTopa. Cera
ny6nukysame ctaTusta Ha npod. B. JI. A.rrrmynep 32 OHE3H, KOHTO Bee OIIE He ca
npovenn “CriomeHnTe” Ha TONEMHsS Hall CHBPEMEHHHK.

[3] Sakharov A. D., Collected Scientific Works, Eds. D. ter Haar, D. V Chudnovsky -
New York; Basel, 1982,

MpeBon OT PyCKM ¢ M3BECTHYM CbKpalleHus: H. Axababsiw
-0 Hayuneix tpypax A. [1. Caxaposa“, YOH, 1. 161, Ne 5, main 1991 T,
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I. JIOBAJIHOTO 3ATOHJIHHE

aou. n-p Maprapura Cupakosa, ®3® na CY

. . ¢
Honsatneto “knumat” faTupa oTnpenu noseue ot 22 BEKa, KATO CbAbPKAHUSTO

My HENDEKHCHATO ce € NPOoMeHANno. BB Benuku ciayuan obaue mox “kiMMaT” ce e
pazbupano 1 ce pasbupa HAKAKBO 0606LIEHO ChCTOSHIE HA aTMocepaTa, NPeacTaBeHo
UPE3 PA3SMUHU CTATHCTHYECKH XapaKTEPUCTHKH HA METEOPOJIOMMYHHTE EeMEHTH
(cpellHH CTOWHOCTH, OTKNIOHEHHUS OT TSX U T.H.), 32 pasfiMKka OT “BpeMeTO”, KOETo &
KOHKPETHOTO CHCTOSHUE Ha aTMoc(epaTa, BH3NPUEMaKO HenocpeacTseHo. Ilpea
IBJTHS nepnon Ha CBLUECTBYBAHETO M PA3BMTHETO CH KIIUMATOJIOTHATA € OTrOBapsAa
Ha BBAPOCA “KOMKO”, T.€. U3UMCIISABAJIA € TE3H M3KIIOYUTENHO HEOBXOAMMH 32 PasIINIHH
ob/lacTH Ha 4oBeIKaTa AeHHOCT XapaKkTepUCTHKH Ha atmochepaTa. Usnbnusasaiiku

TakuBa “cueTOBOAHM” (YHKLMM B MeTeopoyioruara ofade, TS MOCTENEHHO 3arybea-

TPECTUIK Ha (POHA Ha Pa3BUTHETO HA APYTHTE HAYKH.

HNuTepectr kbM KIHMATONOrHUATA €& MOBHINABA CHIIHO npe3 nocieguurte 20-25
rofuHn. EAHa oT npuduHUTE 32 TOBA Ca 32UECTHIUTE AHOMAJIMH Ha BDEMETO U KJTUMATa
B PA3JIMYHM YaCTH HA 3eMHOTO KbJi6O (MPOABLIKHTENHH 3aCYIIABAHUSA, PEIKH
32CTYAABAHMS, HABOJAHEHHSA U T.H.), BOLELIU MOHAKOra 4O TEXKU MKOHOMHYECKH M

COUMATHN TIOC/IEJULH, OCODEHO B cNaBopasBUTHTE cTPaHH. JpyraTa MpHYMHA € SCHOTO

OCb3HABaHE Ha (AKTa, Ye XOpaTa ChC CBOATA JEHHOCT OKA3BAT BIIMTHME BBPXY KJIHMATA.
Bchuko TOBa Hajara KOMKOTO ¢ Bb3MOXHO MO-6BP30 Ja C& PeIaT HAKoH BBIPOCH,
CBBP3aHK C €CTECTBEHUTE U aHTponoreHHnTe (NpUYHHEHH OT HOBELIKATA neliHocT)
H3MEHEHMS Ha KJHMaTa.

3a uenra TpsabBa na ce pasbepaT McxaHmMmc, KOMTO Cb3/1aBaT KJIUMAaTa Ha 3eMsATa
M KOWTO KOHTPOJIHPAT HETOBUTE UBMEHEHMS, T.€. ChBPEMEHHATA KIMMATONOMUS OCBEH
Ha BBbIIpoca “xonko” TpAbBa fa OTrOBOpPH M Ha BbIpoca “kak”. [Ipu Tosa, KoraTo ce
MHTEpecyBame oT GOPMUPAHETO Ha KNKMMaTa, atMocepaTa He MOXe Aa ce TPeTHpa
KaTo 30TBOPEHA CUCTEMA, a TpAGBa na ce pasmiexa KaTo 4acT OT efHa obIa cHcTeMa
“aTMoc(epa - MoANOKHA NOBBPXHOCT”, HApeYeHa KNMMaTHMHA cicTeMa. [ThadaTta
KJIMMaTHYHA CHCTEMA Ce ChCTOM OT MET 3BeHa: aTMocdepa (Bh3lylIHaTa OOBMBKA Ha
3emsaTa), xugpochepa (okeaHHTe M MoperaTa), NuTocdepa (cymara), KpHochepa
(MeleHaTa M CHeXHATA TOKPHMBKA) H GHocdepa (PacTHTENHUTE W HKUBOTHHCKATE
OPraHH3MH M OCTAaTBUMUTE OT TAX). Topa paspendHe ce Hajara MOpaay pasjMyHuTE
(pusmH kM CBOMCTBA HA TE3M CPENU: IUTETHOCT, TOTNIMHEH KaNaLHMTET, TOMNONPOBOJHOCT,
OTPAXKATENHA CNOCOGHOCT, TOABUKHOCT M T.H., KOETO ONPEEs i TAXHOTO Pa3IUIHO
nosejetue. B eqiHHa cncTeMa ri o6e{MHABAT HENPeKbCHATO OCHILIECTBABALINTE CE
MEXAY TAX B3aUMOAeHCTBUS — 06GMeH Ha TOTIMHA, BEWECTRO, UMITYJIC.

3a npouecuTe Ha 3eMATa NMPAKTHUECKH €LMHCTBER M3TOUHMK Ha CHEPrus e
CJbHYUEBATA paanaLus, nocmmam A0 ropHATA TPAHMLA Ha aTMocgepaTa. quCT oT

* Hekyun, usnecena no epeme Ha Mapmeuucuma Aercmopun Ha COE — wnon Co(/mn
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Hesl e NPEBPbIIA B TOMIMHA, KOATO B BEH (KATO CTENEH Ha HATPATOCT) MM B CKPUT
B (CKPMTA TOMJIMHA Ha (A30BUTE [PEX0/IM Ha BOJATA) Ce TPEHACs MEXKAY PA3IHUHKHTE
YACTH Ha KJIMMaTHYHaTa cucTeMma. Moxke Ja ce kaxe, 4e QU3MUECKaTa OCHOBA Ha
KTMMATA ca IpoLecyTe Ha HellpeK'bCHATHS [IPUTOK, HATPYINBaHe, IPeHacsHe U Pa3xo]
Ha ToniMHa. Te ce KOHTPOJIMPAT KAKTO OT HECAHOPOIHOCTHTE Ha MOAJIOXKHATA
MOBBLPXHOCT (OKeaHH M KOHTHHEHTH, Jiel ¥ CHAT, pejied M pacTUTENHOCT ¥ T.H.), Taka
M OT CCTaBa Ha BBL3MYyXa, H OT ABMXKEHHUATA B aTMoc(epaTa ¥ OKeaHa.

EAuH OT OCHOBHHTE CHBpPEMEHHHM NPOBIEMH Ha KJIMMATONOMATA € MoGalHOTO
34TOIJISSHE M OLEHKaTa 32 aHTPOTIOTeHHHs NPUHOC B To3U Nponec. CHIIHOCTTA MY € B
TOBA, Ue BCHUKO, KOETO OKA3BA BIMAHHE BbPXY PasHALHOHHUTE TIPOLECH, MOXE da
IloBelie OO TpepasfpeleseHHe Ha SHEePrUaTa B KIMMATHYHATA CHCTEMA W B KpailHa
cMeTKd 10 NPOMAHa Ha knuMaTa. Enun oT Bbp3MokHUTE hakTOpH 3a TakaBa IIpOMsAHa
€ HACTRIIMAATA BeUe IPOMSHA B ChCTaBA HA aTMOC(epaTa B pe3y/iTaT Ha UOBELIKATA
JefHocT.

BaxHa 3a kumaTa 0co6eHOCT Ha ATMOC(EPATA €, Ue C& OTHACS MO PATHUEH HAUMH
KbM N'bYEHMATA ¢ Pa3fiMYHa JbJOKHHA Ha BbaHaTa. Oxono 99% oOT eHeprusrTa Ha
CIHUEBOTO U3JTHYBAHE € B MHTEpBaJla OT JBJ/KUHH Ha BLIAHMTe Mexay 0,15 u 4 um,
KaTo NpH TEMMNEPATypaTa Ha CibHUEBaTa NOBBPXHOCT (okosnio 6000 K) MakcHMYMEBT
Ha CJI'bHUEBHUS CNEKTHP € BbB BUAUMaTa obnact (A = 0,39 - 0,76 pm). MHOro mMajika
9acT OT TOBa J'b4eHHE (IM1aBHO B yJATPaBHONETOBaTa M HH(payepBeHaTa obyacT, Ha
KOUTO ce Maja Majika 4acT OT 0By NOTOK) ce MOMbIa oT aTMocdepaTa, 3aToBa ce
cMATa, ue TA € TNPOo3pavyHa 3a cjbHUeBaTa paavanud. [lormbaiiku yact oT
JOCTHUTHANATA A0 Hed CJIbHYEBA pafHaLMs, 3eMHATa TQBBPXHOCT GE HATPSBA U CTABA
M3TOUHMK Ha JIbueHHe. B choTBeTCTBUE ¢ TeMIepaTypaTa if, okono 99% ot eHepruaTa
Ha 3eMHOTO W3JIBYBAHE ¢ B AHAMA30HA OT ABJDKHHH HA BBITHUTE Mexny 4 u 100 ume
Makcumym okono 10 pm. ITonanaitku B armoctepara, ToBa uHdpauepseHo (TdnnHHHo)
M3NI'bUBaHe ce NOIbLIa MOYTH usLsNo, camo okojio 10% ce rybu B xocmoca,
NpeMUHaBallki npes T.Hap. “aTMocdepeH Iposopel” - AUANA30HA OT HBJIKMHH HAa
BbAHUTE Mexay 8 1 12 pm. [TombliaHeTo ce 0CBUIECTBABA HE OT OCHOBHUTE 'a30BH
KOMITOHEHTH Ha BB3AYXa, 4 OT HAKOM ra30BE C MHOTO MaJIKM KOHLIEHTPaLIHK, HApEUeHU
TopajH TOBAa CH CBOHCTBO TEPMOJWHAMMYHO aKTHBHH WJIH MapHUKOBM raszose. Ha
I'bPBO MSCTO MEXAY TAX € BOAHATa Iapa, HO 3HAYHTeJIeH MPHHOC UMAT M

BbrepoaHuaT auokeu (CO,), a B mo-manka crenel i 030oHET (O3), MeTawsT (CHy),
A1a3oTHHAT oken (N,O) 1 xy1opod1yopoBLIIeBOAOPOANTE, HIBECTHH KaTo (ppeoHn
(CFC), xouTo 3anmouBat ga ce CHHTe3WpaT rnpe3 30-Te FoAMHH Ha TO3M BEK.

HMornbmakixy 3emHaTa pagnalud, aTMoctepaTa ce Harpsaba (BCBILHOCT rojigMa
PO B HATPABAHETO i OT MOAMNONKHATA NMOBBPXHOCT UIPAAT W APYIH MEXAHU3IMH) K
Ha CBOIi peJi M3byuBa JbJITOBBIHOBA PaAUalMs BB BCHYKY NOCOKH. JIbueHNETO, KOETO
€ HaCOYEHO HaJOfy, NMOYTH M3LSIO Ce [MOINTbILA OT 3eMHATa NOBbLPXHOCT M TOBa

KOMIEHCHPa A0 U3BeCTHa cTeneH 3arybute. Taka ce monyuaBa “kanmaH” 3a

ABJITOBBNHOBATA pagvalins onuso [0 3eMHaTa MOBBPXHOCT, B PE3YJITAT HAa KOETO
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HelHaTa cpeana miobajiHAa TEMNepaTypa NMpu CeralIHUTe ycosus ¢ 15 °C BMecTo
-18 °C, xaxBaTo 6u 6wia, ako HaMale aTMocQepa, T.e. ¢ 33 °C no-Bucoka. To3u Ha
NpbB Nonte] napagokcaneH GakT e U3BECTeH KATO “NapHUKOB ehekT” M GnarofapeHie
Ha HEro € Bb3MOXKEH XKUBOTET Ha 3eMATa, [IOHE B [MO3HATUTE MY QOpMHU. 3a cpaBHeHMUE
Ha Mapc ¢ HeropaTa ThHKa aTMOG(epa apHUKOBHAT e(eKT MOBHILABA TeMIepaTypara
¢ oxojio 3 °C, a Ha Benepa ¢ HeitHata rurbTHa atMoc(epa ot CO, - ¢ oxono 470 °C.
MapHukoBuaT edexT He € B MPOTHBOPEUHe ChC 3aKOHA 32 3aMa3BaHe HA CHEPrUATA.
Toit Boan camo 1o npepasnpenesieHie Ha paiHALIAOHHATA EHEPrils B CMCTEMATA 3eMs-
atmocdepa. HacoyeHoTo Harope usibysaHe MOMaja B MO-BUCOKHTE CJIOEBE, KOMTO
AOMTBILAT HaCT OT HEro W o NMpeus3IbyBaT M T.H. Te3u cjloeBe nocTeneHHo o0eJHABaT
Ha MApHUKOBH ra3oBe M 3arybuTe Ha XBATOBBLJIHOBA PAJAMALMA CE YBEIHUYABAT, KAaTO ca
Hal-roJleMH OT cjioeBeTe Ha BHcounHa 6-10 km. O6muTe 3ary6u Ha eHeprus ot

~CHUCTEMATA 3CMH-EITMOCCIJC]JH BKJIKOYBAT TE3H 31’1[’)’6”, npeMHHanaTa npes ﬂTMOC(bCpHPIﬂ

nposopel ABJrOBbIHOBA PajHAalMs W OTPA3EHATA OT 3eMHATA MOBBPXHOCT M OT
aTmoc(epaTa (Hail-Beue oT oGnauuTe) cbHYEBa paguaLus. CpefHO FoHILIHO. OBLLHTE
3ary6u ca paBHM HAa LOCTHTHAJIATa JO OPHATa PaHHUA Ha aTMocepaTa CibHYEBA
pagMaumsa, Taka ye 3eMsATa KaTO IJiaHeTa € B PaJMaLlAOHHO, a CJIeJOBATENHO U B
TOIUIMHHO paBHOBECHE (BH‘LU.OTO He oOMeHs TCHHHHH C KOCMHYECKOTO NPOCTPAHCTBO
MO APYT HauuH).

MapHukosuaT eekT He € HOBO sBieHHe, CTOTHLM MUMOHM FOJMHH TOH & OKa3BaJi
BJIHSHNME BBPXY TEMIIEpPaTYpaTa, KaTo Ty Ce € yCHIIBas, Ty € 0Tcabpajl U Te3H TPOMeHH

10 rojiaMa CTellICH ca cjieABaJIM NMTPOMEHHTE B KOHLUEHTPaludaTa Ha COZ, CBBP3aHHU C

ecTecTBEHH (PakTOpH (BYJKaHHUYHA AeHHOCT, pACTUTENHOCT M Ap.). JJOKOIKO TACHA €
BPB3KATa MeXAY ChbAbpkaHUeTO HAa CO, B aTMoc(epaTa U TeMNepaTypaTa MOXe aa
ce cbiM OT chaenHuTe npumepw. Ipes nocaeguure 600 MiH. ronunn (haHepozosn)
NEPHOANTE ¢ psA3Kko yBenuyaBaHe Ha CO, B ‘i)esynTaT HQ MOBMILIEHA BYJIKAHUUHA
AKTUBHOCT A0CTa Jo6pe ce ChIlacyBat ¢ TOIIHTe (63 OCTOAHEH JIE/ M CHAT) eToXH,
A NepUOANTE ¢ HaMasleHa KoHueHTpauus Ha CO, - ¢bC CTYIeHUTE eMOXH (B KOMTO MMa
NOCTOSHEH Jie] W CHAT okoJio nontocute). ChINo Taka, KATO Ce NPOC/Ieid KpHBaTa Ha
U3MeHeHHe Ha TemIOepaTypaTa npes nocneiuuTe 160 Xua. rofuHH, NOJNYUEHa OT
M30TONHUS aHanu3 (cborHowenueTo $0/10) Ha nena, ussageH ot AbaGounHa 2000
m B AHTapKTHJa, ce BUXKIA, Ue T JocTa Jobpe ciefBa KpUBHTE Ha KOHUEHTPaLHUTE
Ha CO, u CH,, mostydeHy npu aHANIM3a Ha MEXypUeTaTa Bb3AyX, 3aMeuaTaHU B e Ha
Tesun Ababounum (Gur. 1),

Korato ce ropopu 3a mobalHo 3aTOMIsIHE, CBbP3aHO ¢ YoBemKkaTa JeliHocT,
OOUKHOBEHO ce WMa NpPEJBUL YCUIIBAHETO HA MAPHUKOBUA edekT B pesyNTaT Ha
YBeHYeHATA KOHLEHTPALMSA Ha NAPHUKOBY [a30Be, HA I'bPBO MACTO Ha BLIIEPOJEH
auokeup (dur. 2). AHAIU3 BT Ha MeXypueTaTa Bb3AYX “KOHCEPBHPAHH” B NONAPHUTE
JleJoBe NOKa3Bd, Ye [0 BpeMe Ha MOCJeAHHA NeJHUKOB TEePHON OT KBaTepHepa
(nociefHaTa CTYAEHA €MoXa) KOHUEHTPaLUATA Ha CO, e 6una 180-200 ppm (ppm -
parts per million; | ppm = 10"* %). Cnena kpas Ha To3u nepuof (T.e. npegu 10-12 xun.
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Xunangy TOXUMYU Ha3an

ua. 1. Hsmenerus va memnepamypama u Ha KOHUEHMpayuume Ha Bba/\eboguun guoxcug y
mermana npes nocaegrume 160 000 gogunu (go Mngyempuasnama peBonoyus) no gaxrHu om
coHgaxume B Aega Ha Anmapkmiuga; nocovena e clpemennama koxuenmpauyus na C0, 2].

TOAMHU) T5 Ce € NOBMIWIMIA A0KbM 280 ppm ¥ MOUTH He ce o NpoMeHsla go
WunycrpyuanHata pesoniouns, T.e. JOKbM HaualoTo Ha XIX B. OtTtorasa Hacam B
PE3YJITAT HA U3CHUAHETO HAa TOPUTE M H3TapsSHETO Ha BCE MO-FOJIEMM KONUYECTBA
h3Komaemu ropusa cvAbpxaHueTo Ha CO; B aTMoc(epaTa 3amousa na ce yBeJIM4aBa

- OTHa¥aJo GasHo, a mpe3 XX B. ¢ Bee 0-HAPACTBAILH TEMIIOBE. Ipu sanousaneTo Ha -

PeNOBHHTE H3MepBaHUA Ha KOHLEHTpauusTa Ha CO, npes 1957 r. T4 & 6uta 310 ppm,
a mpe3 1990 r. e gocturHana 353 ppm. Toea 03HAYaBa, Y€ OT BpPeMeTO Ha
HHaycTpuanHaTa pesoiiouns aocera BBIJIEPOJHUAT AMOKCHI B aTMocdepaTa ce e

‘ysemuuun ¢ 25 %. 3acera ofaue TemnoBeTe Ha yBeNHuaBaHe HA CO; B aT™MochepaTa
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mua. 2. Kowuenmpavuume #a ocHoBrume napHukoBy 2a308e om cpegarma Ha XVl 8. wacam
(CFC ce nosBaBam caeg 1930 2.) [2].

ca 1o-6aBHU OT TEMITOBETE Ha YBEJMUYaBaHe HA NMPOW3BOACTBOTO My B Npolieca Ha
TrOpeHeTo, 3all0TC BCE OLle OKeAHBT MOMIbINA rojiiMa YacT OT MoMNajHanUs B
atmMoctepara CO,. Ho Thit KaTo BB3MOXHOCTHTE Ha OkeaHa Aa nombia CQ, 3aBUCAT
OT HErOBaTa TEMIEPATYPa, HMA OMACHOCT C MOBUILIABAHE HAa TEMIIEpaTypaTa HA BOJATA
B Pe3yTaT Ha mobanHoTO 3aTOMISIHE TE 13 HAMAaJIedT. : ’

OueHKHTe 3a APYrUTE MA30BE IOKA3BAT CleAHOTO (Pur. 2). MeTaH'bT ce & yBeIHy
okosio 2 ety - oT 800 ppb B HavanoTo Ha XIX 8. o 1700 ppb npes 1990 r., AHa30THHAT

-OKCHJL ce € yBesuaun ¢ okosio 8% - ot 280 ppb 1o 310 ppb, a konudecTBOTO Ha ABaTa

HaH-pasnpocrpakeny Buaa Gpeonn (CFC-11 u CFC-12) cera e okoso 0,8 ppb. (ppb -
parts per billion, | ppb = 107 ppm). KoHUeHTpaLUHUTE Ha TE3U ra30Be ca 3HAUUTETHO
no-Manku, oTkoskoto Ha CO,, HO Te ca MHOTO No-edekTUBHY OT HEro - METAaHET
okosto 2 niry, a CFC-11 okono 12 000 rer. KaTo ce B3emMaT NpefBHA CTEMeHTa Ha
BB3AEHCTBHE HA PA3NHUHUTE FA30BE BBHPXY 36MHOTO M3J'bUBAHE U TSXHOTO BPeMe Ha
npecTol B aTMochepaTa, ce ToJTy4aBa, Ue 3acera NPHHOCHT Ha IPOU3BEAEHMS OT YoBeka
CO, 3a yeunsaueTo Ha napHukopus edext ¢ 55 %, Ha CH, — 15 %, Ha NyO — 6 %, Ha
CFC (Bcuuku Bunose) — 24 %. 3a yno6cTBO, KOraTo ce OLEHABA YCHJIBAHETO Ha
MAPHUKOBYSA ehEKT U TOCISIUILUTE OT HEro, IPUHOGHT HA BCHYKM [Q30BE Ce OTUMTA
KaTO €KBHBANEHTHA KOHLEHTPALMS HA BbIVISPOSHKS JHOKCH,

peanonoxeHneTo, e U3rapaHeTO HAa U3KOMASMH FOpHBa lle MpeIu3BUKa
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Que. 3. Cpeghu 2r06annu aHomaAuu Ha memnepamypama {omKnorets om cpegrume -AT)
cnpsmo nepuoga 1961 - 1990 ez, [3]

HATpYNBaHe HAa BBINEPOJEH OHOKCHA B aTMoc(epaTa, KOETO MOXKE Ha HOBEME 10
3aTONJISIHE Ha 3€MHATa NMOBBPXHOCT, € HANPABEHO OILE B KPas HA. MUHAJIMS BEK OT
wBenckus ydeH CBante ApeHuyc. MHTepeCHT KbM TO3M MpobiiemM AHEC CUITHO c& &
YBEJTUUWI fopaju (hakTa, ye HanpaBeHHTE Npe3 noc/ieIHUTe FOAMHM NMPELU3HH OLLeHKH
NIOXa3BaT, 1€ 32 BPEMETO Ha WHCTPYMEHTAJHUTE Habmogenua (mocnenuuTe 100-150
FOAMHM) CpefHaTa mmobajiHa TeMNepaTypa ce e YBeNHYMIa ¢ 0KOJIO 0,6 °C (dur. 3).
HaucTuna Toau npouec He e paBHOMEpPEH U He CJIefiBa CHBCEM TOUHO NPOMEHUTE B
ChABPHKAHMETO HA MAPHAKOBUTE ra30BE - UMa W MEPUOLM HAa W3BECTHO 3axJIaXKIaHe
(Hanpumep nipes 60-Te rogunu). ToBa € Taka, 3a110TO OCBEH NPOMEHHTE B TaPHHUKOBHS
eeKT MMa W JPYTH NPOLECH, OKA3BALLN BJUSHUE BBPXY XOJ4a HA TeMIlepaTypaTa, W
MHOro OT Te3M NpollecH ca ecTecTbeHU. OOMIaTa TEHAEHINA 34 3aTOMUISHE obaye e
AOCTATBYHO ACHA, 3a Ia [laBa OCHOBAHWE 3a 3a1BJIOOUEHY H3C/IEJBAHUS, MMALLH 32
L€l Aa yOTAHOBAT FoNIEMUHATA HA AHTPOMOFEHHUs NPHHOC M Aa IO OTAEJST Ha PoHa
Ha eCTECTBEHMTE U3MEHEHHA Ha KJINMaTAa, ‘

Jnec Tasu sagaua C€ pellaBa ¢ OMOLITA HA MATEMaTHYHU MOJEJH, OINUCBAILIH
CIOXHHUTE MPOLECH U B3AWMOJEHOTBHUA B KIIMMATHYHATa cucTeMa. Te ce MoguMHABAT
Ha obwy (pU3HUHM 3aKOHM (33 U3NBUBAHE NOMNIbIaHe, 30 3aMa3BaHe Ha HUMITyJica,
MacaTa, eHepruaTa), KOUTO Ce U3pa3ABaT UpPe3 CHeTeMa OT YpaBHEHHA 32 TPOMEHHTE
Ha Pas/IMiHY METCOPOJNIOTHYHK BEJIHYHUHU B MPOCTPAHCTBOTO U C'BpPEMETO. [Mpu
3aa/leHH CTOHHOCTH Ha “BBHILHWTE” [apaMeTPH, T.¢. Ha (axTopuTe, OT KOUTO 3aBUCH
CHCTOAHUETO HA KIMMATHYHATA CHCTEMA, Ce MOMYYaBa HAKAKBO “DaBHOBECHO”
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CbCTOsIHME (TOBA € “KIMMATET”), OKOJIO KOETO C& M3BLPILIBAT KoneGaHHs ¢ pasauyuHu
YeCTOTH U AMILIMTYIH, HO HIMA CUCTEMATHUYHY U3MeHeHus. Te3n “BbHIIHU” hakTopu
BKJIFOYBAT pasnpefe/eHUeTO Ha MPUTOKA HA CABHYEBA pajualiys, ocobeHOCTHTE Ha
TI0T0HATA NOBbPXHOCT, BIUIKOYBALUM U PACTHTEIHOCTTA, ChCTaBa Ha aTMocdepaTa
M ap. ‘

Kakro Gelre kasaHo B HaUaJioTo, OCBEH MpollecHTe B aTMocepaTa TpsabBa na ce
OMMILAT MPOLUECUTE U B APYrUTE 3BEHA HA KIMMaTHUYHATA CUCTEMA, 3aI[OTO MEXIY
TSAX CBHILECTBYBAT CJIOKHM B3AUMOAEHCTBYA - MEXaHU3MU Ha o6paTHU Bpb3ku. ToBa
3Hauy, 4e MPOMEHU B €JHO OT 3BEHATA HA CHCTeMaTa BOAM O NMPOMEHH B HAKOe (MK
HAKOM) OT JPYTUTE, T€, Ha CBOH pej, NpeAH3BUKBAT MPOMEHH B MbPBOTO W T.H. [Ipu
TOBA MbPBOHAYAJIHOTO OTKJIOHEHHE MOXE Aa Obje YCHJIeHO (TOMOKUTENHA BPb3Ka)
WK HaMaJieHo (OTpULaTeNHa Bpbaka). OTPULATETHUTE O6PATHY BPB3KH MOLLBDKAT
CHCTEMATA B paBHOBecHe, JOKATO [TOJIOKUTEIHUTE, KO HE Ce MIPeK'bCHAT OT HAKAKBHU
JPYTH MPOLEeCH, MoraT fa J0oBeJaT 40 HeoGpaTUMO H3MeHeHUe Ha KiumaTta. MHoro

'BAXKHA 32 KJIMMAaTa HarpuMep e Bpb3KaTa MeXAy kpuoc(epaTa M TeMnepaTypaTa.

CHexHaTa W JlefeHaTa MOKPUBKA, KOATo ce oBpaiyBa NMpU HHCKM TeMHepaTypH, HMa
FOHHMH OTpa¥aTeJlHa CHOCOGHOCT, nopagn KoeTo nonjrellla MHOIo MajakKa #HacT OT
JOCTUTHAMIATA [0 Hes c/'bHUeBa paMaliis, Taka He TeMIepaTypaTa OCTaBa HHcKa,
JOpH MpobJikaBa Ja ce MOHMXKaBa, IJIOU(TA, TIOKPHTA ChC CHAM U Jied, ce yBeJMuaBa
U T.H. BB BpPB3KA CBHC CHBPEeMEHHOTO 3ATONJSHE € BAXKHA BPb3KATa MEXALY
TeMMepaTypaTa W BAAroCHALPXKAHMETO Ha Bhidyxa. KojikoTo e no-BHcoka
TeMIEPATYPaTa, TOJIKOBA NO-roJIIMO KOJIMMECTBO BOAHA Mapa MOXe [a ce ChIbpkKa
BbB Bh3yXa, TOBa llle AOBeje 4O YCHJBaHe HA MapHHKOBMs eekT, a 0TTaM JO
MOBULIEHUE HA TeMIepaTypaTa, YBeJIHUEHNE Ha BJIarochbABbPXAHHETO W T.H.
OTpuuaTeaHuTe 0GpaTHH BP'b3KM MOTAT Nia C& MIIOCTPHPAT ChC ClIEJHATA OMPOCTEHA
ulneajusrpada cxeMa. Ilpu nunca Ha obnauyd MPUTOKSET Ha CTBHUEBA €HEpPTUsa LO
OKeaHcKaTa ﬂOB’prHOCT € ToJIM, TéMnepaTypaTa i ce HOBMLLIQBEI,‘MBH{I])GHMCTO ce
YCWIBA, TOMUIMAT M BaXKeH Bb3AYX Ce H3AUra JIECHO Harope, MpH KOSTO H3CTHBA U cE
obpasysaT obialy; Te eKpaHUpPAT PUTOKA HA CJI'bHUEBA PaAMALMs, TEMIEPATYpaTa
Ha OKeaHcKaTa MOBBLPHOCT Ce MOHMKABA, H3NaPEeHUETO ce 3abaBs, OXJIaJEHUAT BB3AYX
ce clrycka Hagolly W TOBa BOLH 1O paspyliaBaHe Ha o0GJAaYHOCTTA W Bb3CTAHOBABAHE
Ha bpBOHAYaJHUTE ycJioBUA. ETo Kak NnpH MOCTOSIHHO eHeprocHabAsBaHe Ha
cHcTeMaTa okeaH-aTMocdepa, T.e. 663 IPOMSAHA HA BLHIIHUTE YC/IOBHSA, B HEst MOTAT
Ja Bb3HMUKHAT KoJjiebaHus. '

Tean npuMepu NPeACTaBAABAT 3HAYHTEJIHO OMPOCTABAHE HA ACHCTBUTENIHHTE
TIPOLECH, HO MOKA3BAT KaK HAKAKBO M3MCHEHHUE B ¢IHA YACT Ha KIHMATHIHATa CHCTEMA
MOJXe na Bb3OYAM BepHra OT CJIeJCTBHA, 3acAraliy OCTaHaNUTe 4acTH. MHoro
CbILECTBEHO MNPH TOBA €, Y& OTASJHMTE 3BEHA B CHCTEMATa PearHpaT C pPasiuyHa
CKOPOCT Ha BHECEHHTE U3MEHEHMS, BITIOUMTETHO HA TAKMBA, TOPOAEHU OT COBCTBEHOTO
H (hyHKLHOHUpaHE. :

HUTO eAUH OT Ch3AALEHHUTE KIUMATHIHI MOJENH HE MOXE [a onuile noipobHo
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BCHMKH NMpoLecH B KIMMAaTHYHATa CUCTEMA. 3acera pasleIuTeIHaTa COCOBHOCT Ha
Te3n monenu (T.e. NMpocTpaHCTBEHATa NMCKpPeTH3aLUMs) e AocTa rpyba -
pasnpelesieHHeTo Ha pasiiuHMTE METEOPOJIOTUYHN BEJIHIMHK Ce MPEACTaBs B Mpexa
OT TOYUKH, pasznonoxkerHy Ha noseve ot 500 km efHa oT Apyra,’Ha AeceTHHA HUBA IO
BepTHKanara. Jlopu rnpu TakoBa rpy6o npeicTapsHe TpAbBa Aa ce H3BBPILAT OKOJIO
500 Munnapaa npecmsTaHus, 3a a ce OMMLLIE OBELCHUETO HA KTMMATHYHATA CHCTEMA
32 ¢IHA TOJIHHa, 4 32 A2 ce JOCTHUIHE 0 “PaBHOBECHOTO” ChCTOAHMUE, NnpecMITaHUATA
TpsA6Ba na 0BXBAAT MHOIO NOCAEL0BATENHY FOMHM.

IlpoBepkaTta 32 TOBa AOKOMKO afeKBATHO MaTeMaTHYHUAT MOJeJl CUMYaUpa
KIMMaTa Ce MpaBu KaTo Ce CPABHAT PE3yNTaTHTE OT M3UKC/EHWATA NPH 3a4aLEHH
CBBPEMEHHU YCJIOBHA (BBHILHN (aKTOPH) ¢ PeaHus KIMMAT. BbIel0TO ¢heTOSHYE

Ha KJUMarTa ce [IpOTHO3Upa KaTo cé MO,ILHd)HU,HpﬂT BBLHIIHUTE NMapaMeTpH B.

CBPOTBETCTBHE G OYAKBAHOTO MM M3MeHeHHe (HANPUMep 3aaBa CE YBEJIHYEHO
KOJIHYECTBO Ha MAPHUKOBUTE ra30Be) M C& U3HUCTH KAKBB KJIUMAT (HalpUMep KakBa
CPeAHa NPU3EMHa TeMIepaTypa) 1ie ce MoydH Npu Tesu yeiosus. HecurypHocTTa
[P [IPOTHO3MPAHETO HA KNMMATA C& A'bJIKU IO TONIIMA CTENEH Ha HECHBBPILEHCTBOTO
HA CbBPEMEHHHTE MOAEJIH. CreLManiCTUTE CH NaBaT ICHA CMETKA 3a TOBA M MOJENTHTE
HETIPEKBCHATO C€ YChbBBPLICHCTBAT B PE3YJITAT, OT eHA CTPaHA, HA NPOABIKABAILOTO
H3y4aBaHe HA CHCTOSHHETO W MPOLECHTE B PA3JIMUHUTE 3BeHa Ha KIWMAaTHYHATA

CHCTEMA H BPBL3KUTE MEX Y T4X, a OT Apyra CTpaHa, Ha Pa3BHTHUETO Ha N3YUCIIUTEIHATA
TeXHHUKa.
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Que. 4. Hapacmbane Ha KeHyeHmpayLume xa napruxkoBume aa3olBe (uspasenu ypea exBuBarenmua
kouenmpauua Ha CO;) om naqaromo.na XX 6, u npozHosu 3a XX1 6, - pasauyru ,cyeHapuu” (Ball - aanasBane
‘ mewmnoBeme Ha HapacmBane) [2]
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Que.5. Cpegru pesysmamu om KAUMAIMLUYHUME MOGeAU 38 NPOMAHAIMA HA CDEgHAMA 2A06atHa memnepamypa
enpamo 1765 . 8 chomBememBue ¢ peaucmpupanume yBeaUudeHUs Ha KOHUEHMPAYULME Ha naprukoBume
2asoBe om 1850 2. go 1990 2. u ¢ pasauyKume cyenapul Ha mexHume ybeauvenus go 2100 2. [2]

Exnno oT HaH-HecHIypHUTE Hella MPY NPOrHO3KpaHe Ha AaHTPONOrEHHOTO BIHAHUE
BBbPXY K/IMMATa € NPeABHKIAHETO Ha TPOMEHHTE B KOHUEHTPALMHTE HA NTap HUKOBUTE
razope. 3aToBa KJMMATUYHUTE MPOTHO3X Ce MPaBIT 32 Pa3jiMUHU “CLEHAPHH” Ha
W3MEHEeHUe Ha Te3u kKoHueHTpauun (Pur. 4). [Ipy “Haii-nomwma” cuenapuit (3anassaxe
Ha CerailHUTE TEMIOBE HA HAPACTBAHE HA EMMCHMMTE) CHBPEMEHHHTE MOZeNH
TIpeABHAAAT MOBUIIABAHE HA cpeiHaTa mioGasHa Temrieparypa ¢ oxono 0,3 °C 3a
AeceT rofvHY Npes cjie/(Balliia Bek (CpelieH pesysTaT OT pasinnuunuTe Mogenn). Topa
3Hauy, e npeau 2100 r. s wie 6bae ¢ okoso 3 °C no-BUcoka oT ceramHaTta (MM ¢
okoisio 4 °C no-pucoka or fouxapyctpuaidata) (Our, 5). Tesu Temrope ca Hal MeT

TT6TH [10-T'0JIEMH OT CKOPOCTTA Ha IOBUIIaBaHEe Ha TeMNepaTypaTa clief NocneAHOTO

3ajieJiIBaHe, KoATo ce oneHaBa Ha 0,05 °C 3a neceT roaMHu. 3a cuenapusd ¢ HaH-cHIJTHO
HAMAaJIeHHe Ha eMHUCHMTE ce MoJjiydaBa, 4e GpefHaTa rviobajHa TemmepaTypa Mpes
cjelBallMs Bek Mie ce nosumiasa ¢ okoyio 0,1 °C Ha gecer rofuuu. ’
OueHkuTe 32 MPOMsiHa Ha cpeliHaTa mobasiHa TemiiepaTypa obade He JaBaT MbJIHA
NpeJCTAaBA 33 OUAKBAHMTE M3MEHEHHMA HA KIMMATA, Thil KATO Te HAMA Ja Ca e HAKBH
HABCAKBJE (KAKTO He ca e\HaKBU PerHCTPHPAHHTE JOCera POMeHH). 3aTOMISHETO ce
NpeABUkKAA Aa ObJe Hal-CHITHO B'bB BUCOKUTE LIMPHHH Ha CeBEPHOTO MONYKLIIG0 Mpes
3UMATa U AOCTA ITO-MAJIKO OT CPEJHOTO B PailOHUTE Ha MOPCKUTE JIEOBE IPe3 JIATOTO.
OuaxBa ce N3BECTHO yBEJIHUEHHE Ha BAJIEXUTE B YMEPEHUTE M BUCOKUTE ILMPUHH, HO K
TIO-roNIMA MPOMEHJIHBOCT B TAXHOTO pasripeelleHHe i YBeJIHIeHHe Ha HeCcTOTaTa Ha
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MIPOJIMBHHTE BaJieXd. A HMCHHO €KCTPeMHUTE NPOSIBY Ha BPEMETO ca ¢ MHOrO Ilo-
CEPHO3HH TOCTEANIH OT IPOMSHATA HA CPENHUTE KITUMATHIHY YCITOBHA.

Enna ot Haii-neGnaronpusTHuTe MocaeqUlM OT 3aTOMJISHETO Ha KJIMMaTa MOXe
Aa 6bjle NOKaYBAHETO HA MOPCKOTO PaBHUILIE BCJIEACTBUE HA TOIIMHHOTO Pa3ILMpeHye
Ha BOJATa B OKEAHa W Ha TOMEHETO HA JIeAa, B PE3YJITAT Ha KOETO rOJIEMH TEPHTOPHH
OT cyllaTa MOraT Ja ce OKaxart cjiefi Bpeme noj sogata. Criopej Hal-JIOLLMA CLEeHa Pyl
NIOBHINEHHETO HA MOpCcKoTO HYBO kbM 2100 . ce ouaksa Aa 6bae 65 cm (cpedHo or
PAa3NIMYHKUTE MOAEITH, C Hail-HebnaronpuATHa nporyosa 3a 100 cm nosuwenue). Tpabsa
obaue 4a ce UMa MpeaBKA, Ye IeAHULMTe B AHTapkTHAA ¥ TpeHaHaus e pearupat
CbC 3aKBCHEHKE 1 obpaTHaTa BpB3Ka Jie-TeMIMepaTypa, KOATO MOXKe Aa ce 3aJeifcTBa,
CJIel KATO 3aIIOYHe TAXHOTO TOleHe, IIPABY TIPOTHO3KUTE 34 MO-I'bJTH NEPHOLH MHOT0
HECHUTYPHH,

He e 3a npenebpersade u Bb3AeHicTBHETO, KOETO MOXeE Aa MMa M106aHOTO
3aTOMJIAHE, BBHPXY eKocHCTeMHUTe. Te 1€ pearupaT KakKTO Ha NMPOMEHHTE Ha
TEMIIEPATYPATa, BANEKUTE H EKCTPEMHHUTE CUTYalldH, Taka U HA M3MEHCHUETO Ha
koHUeHTpauuaTa Ha CO,. BbamoxHa e NpoMsHa BBB BUAOBMS ChCTAB, Posidl I HPpae
M KOHKYPEHUMATA M NPUCTIOCOBMMOCTTA HA PA3NIMYHHTE BUAOBE, LIE CE [POMEHST
YCJIOBHATA 32 OTIIENKAAHE HA PA3IMYHH 3eMEJENICKU KYITYPH M T.H.

ToBa e ciope i 3HAHUATA HA CTIEUMATHCTUTE B MOMEHTA, 4 T€ BCE OILE HE ¢a CHUTYPHH
B MHoro Hemla. Ho nopaiau BL3MOXHUTE nocjaeiuun npobaemMbT, CBBP3AH ¢

- 17106aTHOTO 3aTOIUIsIHE, IPE3 NOCJEHHTE FONHHH € BhLB (okyca Ha BHHMaHMETO He

CaMO HAa YHUEHMTE, HO M HA MOJMTULMTE, 3aILI0TO YOBEYECTBOTO MM TPSOBa ga ce
Hay4n Ra ce npuenocobasa KbM MPOMEHALIUTE Ce OT HeropaTa AelHOCT yerosus (a
OTIHCAHUAT NMPOGNeM He e eAMHCTBEH), WM TpsAGBa Ja PAa3BUBA TAKMBA TEXHONOTUH,
KOWTO Na HafaT BBLIMOXKHOCT i €& HAMANM aHTPONOTEHHOTO Bb3JCHCTBUE BHPXY
nnaHeTaTa. :
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OPU3UKA HA JKUBATA MATEPUA

Anexcaugep I’ Metpos, c1.h.c. | o1., adH, UDTT-BAH

Huec e oSmonpuero, ve Hali-nooxomsmo choTosHue 3a KUBaTa MaTepus e
Me3zoMopHOTO (TeUHOKPUCTANIHO) arperaTHO cheTosmie. To KomMOuHHpa MoeKyiHa
TIONPEASHOCT M HEMOAPENEHOCT MO €AHH MHOPO CMEHHaleH HAYMH, HaMupall ce o
ckajnaTta Ha TEMIEpaTypaTa MexJy IbJHUA Ge3NOPALLK Ha H30TPONHO-TEYHOTO
CBCTOSIHHE (KOETO € MBPTBO) H MbJHATA NOOPEAeHOCT HA TBBHPAOTO TAIO (KOETO CBIIO
€ MBpPTBO). .

JIMOTPONHOTO TEYHOKPHCTANHO CHCTOAHHE BLIHHKBA B KOHLEHTPUPAHU pa3TBOpU
Ha OMOMOJIEKYJIH: NHHUOH, 6eNThi, AHK, nunononusaxapunu. Brobusuunure
H3CNEABAHMA HA TOBA CHCTOSHHE Ce OCHOBABAT HA Beue YCTaHOBEHHTe OOLIYN NPHHIMITH
¥ MeToaH Ha (u3MKATA HA TeuHHTe kpHcTanu. OBaye MO-BHCOKATA U HapacTRAINA CTENeH
Ha CIOKHOCT Ha OpraHM3anis Ha XUBHTE Me30MOP(HH OBEKTH U3MCKBA 3HAYMTEHA
crienuuKanua ¥ yTOYHABAHE HA Tesu obuiH IPHHITHITH.

B Tasm cratma wme nokaxeM kax (GH3MKATA Ha TeuHMTE KPHACTAJIM Ce& YTOUHABA H
AOPA3BUBA, 33 Ja CTaHe MOAXOAMALUA 32 ONHCAHME W pasbHpaHe HA CAOKHOTO OBEHSHHE
W BpB3KaTa MEXAY CTPYKTYpa M (yHKUMA HAa GHOMeMOpaHHMTe - eIHH OT OCHOBHHTE
TEUHOKPHCTANIHH GHOCTPYKTYPH Ha XWBATa KieTka. :

B 1943 r. Ipsoaunrep [1] oT6ensssa, ue 3a PasiEKa OT MBPTBATA MATEPHS, KOATO
C€ YIPABJIABA OT CMAMUCMUTECKI 3AKOHU , KHBATA MATEPHA CSIBA OUHAMUYNLL 3aKoHL,
KOUTO HOpaXAAT MOAPEACHOCT OT MOJApefeHoCT (NPHMEp: 3aKOHHTE Ha MEXAHUKATA),
Toa osHauaBa, ue ChlleCTBYBalIATA HOOPENCHOCT HA KHBATA MAaTepHA HMa TeHISHITHS
Ad ce CaMONOILABPXA M Aa Ce OTpasfABa B MOApeAeHH fABJeHHA. 3a ma clieana
AMHAMUYIHUTE 3AKOHM, KieTkaTa TpaGea na (QyHKLMOHMPA KATO MEXaHM3IBLM - TOBA €
CMHCB/1a Ha NpovyTaTa anaiorus Ha [IpLoouHrep MexIy eIUH YaCOBHMKOB MEXaHU3bM
W KHBATa KjeTka (B Kosito Monexkynnte na JHK, Hapeuenn “eTHOMEpHH dNepHONNIHA
KpHMCTaJIW”, HTPasT poaATa Ha 3bOHM Konenua). ,,

A BOEKM MEXaHH3bM H3HCKBA HATHYUHE HA MEXAHUUHA CTENeH Ha cBobona.

MEMBPAHHA KPUBHWHA U EJJACTHYHOCT HA OI'BBAHE

bruomembpanuTe NpemcTaBiABAT OCHOBHH TPafHBHH EJIEMEHTH Ha KJIETKUTE H
TeXHHTe opradenu [2]. llutonnasmenata Mem6pana e o6sHBKa Ha KJeTkaTa; T4 Hrpae
ponATa Ha Gapuepa ¥ YHpaB/ifiBa B3aHMHOTO Pa3NO3HABAHE HAa KIETKH OT CHINHMS HJIU
Apyr Tun. MemGpaHaTa Ha eHIONNA3MATHYHMA DPETHKYIYM ohopms crioxua
TIPOCTPAHCTBEHA Mpeka BHIPe B WHTOMIA3MATa. MeMOpauuTe Ha MATOXOHAPHHTE U
XJIOpONNACTHTE OCHTYPABAT NPOLUECHTE HA TPaHCHOPMALMS HA EHEpPrusATa B KISTKaTa.
MemGpanaTta Ha KAETBYHOTO AAPO OTHENS B KJETKUTE HA BUCLIHTE OpraHK3IMA
renetTuyHata cyGetanmua, JJHK, ot muronnasmara, u.T.H.

Usrnexpa, ue noseueTo MeMOpaHyu ca W3rpageHu cnopen ofmuTe NPHHUKMIH Ha
JTHOTPONHHTE TEHHOKPHOTANHM CTPYKTYpH. OCHOBHH T'DANUBHH  MONEKYJH Ha
GuomemOBpanuTe ca JUNHAHTE M Bexrbuute. O6Wwo ©BOHGTBO HAa TE3HW KAYECTREHO
pasnuidu GHoMonekynu e TexHns 6uduien xapakrep. Cropell WIUPOKO H3BECTHUS
“Ginyunso nununeH - mobynapHo GenThueH MoamueH Monen” [3] munnpoue u GenTHuNTE
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ca nojpeleHH B MemOpaHUTe [10 HAYHH, KOATO OCUTYpABa KOHTAKT MEXAY TeXHUTE
XxuApo(unH rpynd H BOAHOTO ofkphikenue Ha MeMmOpaHara, HokaTo XuapodobuuTe
TPYMd ca H30AHPAHH OT TaKbB KOHTAakT (xuapodoben edekT). ToBa ce mocTura upes
nojpexnaHe Ha AHNMAUTE B JBOEH CJI0il, B KOUTO ca NMOTONEHH HHTeFEa.ﬂHI/ITe
MeMOpaunn Genthud. Jo6pe HIBECTHH ca CHIIO T.H. “MOXeNHH MeMOpaHH”, KOHTO
CBOLPKAT caMO JIHIIUAH, WIM HANp. JHOUOW ¥ CaMo eUH THI GenTbIH.

MembpanaTa HMa HSKOJKO MEXaHHYHH CTelleHH Ha cRoOoa: pasIrbBaHe Ha IUIOLITA,
cBUBaHe Ha nebenuHaTa, XJIb3raHe HA ©JWHHA MOHOCNOH CHpsSMO NPYrHs, HaXIaHSAHE
Ha JIMIHAHUTE BEPHIM W, MHOFO ChilecTBeHO, orbade. OrbBAHETO € THKMO CTelleH Ha
csofofa OT TEYHOKPHCTANEH THIL, NMOHexke MeMOpPAHHATA KPHUBHHA € eKBHBAJIGHTHA HA
BeTPUI00OpasHO CKOCABAHE HA OPHEHTALMATA HA JIMMNHIHWUTE BEPHUTH.

BakHa pOJisi B ONWMCAHMETO HA EACTHYHOCTTA HA OTBBAHE CE MAJA HA EJIacTHYHHTE
MOJIYJIH: HA OT'bBAHE M Ha CEJIOBUIHO Or'bBAHE, KOMNTO YYaCTBAT B W3pPasa 32 €IaCTUUHATA
CHEprus Ha orbpae, BbBelieH oT Xeppux [4]. TTpes nocneprnte 20 rominn 65xa passuT
peanua MUEKpOMEXaHMYHM U (UIYKTYaLlHOHHH METOLMKH 3a M3MEpBaHe HAa Te3W MOIYJH
(8x. o63opa na masnuTe B [S]). [To mOpANbK BeJAMUMHATA HA ENACTHYHHTE MOAYNH ¢
TunuyHo 107°J. ToBa 03HAauaBa, Ye MHOrO MaJIka eHEprHA MOXe Ja HHAYIHPA 3HAYATEHA
MeMOpaHHa KpHBHHA; NOPH TepMHYHaTa eHeprus kT e B ChCTOAHME Ha HANpaByW TOBA.
3aToBa B MHOrO cllyuaH KJeThbYHHTe MeMOpaHH MOKa3BAT WHTEH3HBHH TEPMHUHH
GuykTyauuu Ha CBOATA KPHBUHA: YCJOBME 3a TOBA € CTPAHHYHOTO MM pa3mLBALLO
HanpexeHue (AeHCTRAINO BBPXY ApYraTa HM MeXaHWuYHa cTereH Ha cBobona) na Gnbae
Hyja. Taka TeopHATa Ha eNACTHYHOCTTA HAa OrbBAaHE JaBa MHOTO Ro6po onucanue Ha
opmute Ha KieTHYHM MeMOpaHu (Hanp. HA YEPREHH KPBBHH KJISTKH) H HA MOIEHH
MeMOpaHHH Be3MKYJIH, KAKTO H HA 0COGEHHTE MM TOMOJOTHYHHM TpaHchopmanuu [6].

BaxcHa CTbIKa B pa3sBHTHETO Ha TEOPHSATa HA EJNACTHYHOCTTA MPEACTABISBAT
TEOpETHYRITE MOJENH Ha eACTHUHUTE moayiH. Enun Tebpre. o6 Momen B nocnegHo
BpeMe NlaBa M3pa3H 3a T€3H MOAYJNM KATO HHTErpajld BBPXY paslpenelieHHeTo Ha
CTPAHHYHOTO HajfraHe no MemOpaHHaTa AeGeNHHA H BbpPXY HErOBH NpOu3BOAHH [7].
To-paHo npenIOXHXMe eIMH MOJEN, B KOATO HAJIATAHETO € KOHIigHTpUpaHo B obNnacTTa
Ha TNOJUIPHATE [MaBM M HENOJIAPHHTE ONAIIKH HAa JIMIUIHHTE MOJIEKYNH H MOMyUeHHTE
OT Hero M3pasd 3a MOIYJIUTE CBALPXAT eKCIUIMIMTHO KATO HApaMeTpH NJIOMIHTE HA
HANpPEYHUTE CeveHHs Ha CTIOMEHATHTE HACTH Ha moaekynnTte [8]. Taka HammMs Mopen
JaBa SCHO TIpelcTaBAHe Ha edekTa Ha CTepHYHATA acHMETpPHS (pa3jiHkaTa B pasMepuTe
Ha NONAPHATA K HeNOJpHA YACTH HA MOJIeKkyJaTa) BbpXy HelliiTe eNacTHYHM CBOHCTBA.

Ocsen crepuyna acuMeTpUA HHEe BhBEXAMe Olle TPH THIA MOJeKyIHa acHuMeTpus
(enexTpnuna, 6uUIHA H I'bBkaBa), KATO 'l ONACBAME upe3 06001 eH: MYJATHIOJH
(monononu, gunony, keaapynonu) [9]. o Tosu HAYMH U3MLIHABAME eaHa BAXCHA safaua
Ha (U3MKaTa HA TEYHHTE KPHCTajlM: TpacHpaHe HA I'ETS, OT MeMOpaHHATA XHMHS KbM
MeMOpaHHATA MeXaHuKa. :

MEMBPAHHA KPHUBUHA U ®JIEKCOEJEKTPUYECTEO

DrexcoesIeKTPUUECTBOTO HA MeMOpaHNATE e equH MexaHo-eJIeKTpiueH edexT, KOATO
~ CBBP3BA MEXaHHYHATA M eNEKTPHYHATA WM CTeNeHH Ha cBoGONA: MPH OrbBaHE HA
Mem6OpaBaTa TA ce Nospusupa (Npak QIieKcoeNeKTpHYeH edekT), a Npu npuiarane Ha
[OTERUHUAIHA pasjiiKa KbM Hesd ce orssa (obpaten druekcoenexktTpuded edekT).
PaskpusaHeTo Ha MOJEKYNHHTE MeXaHU3MH Ha (EKCOENEKTPHYECTROTO & BAKHA 3a1ada
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Ha TEYHOKPHCTAIHUSA MOAXOH B MeMGpaHONOrusTa [10, 11, 5].

AHaNOru4HO Ha ejacTHYHHTE MORYJH, (MIeKCOSNEKTPUYHHAT koeHIHeHT MOXe na
C€ M3pasu ¥pe3s WHTerpaj BbPXY NPOM3IBOLHATA MO KpHBHHATA Ha pa3npefejeHHeTO Ha
MCM6paHHRTEI aoapu3auusa B MJa0Cko cbCTOsiHHe. Hue cme pasrnefany MOOcHHHA
pasnpeeneHus, OTUHTALL} MOHONONHUTE, AUNOJHHTE ¥ KBAAPYNONHE MOMEHTH Ha
JHIHIHATE U GENTBUHH MOJIEKYITH, H 110 TO3H HAYHE CMe p
KBM (iexcoenekTpudHus xoeuunent [5].

ColnecTsysarero Ha (prekcoenexTpUYECTBOTO € [OKA3AHO OT Hac EKCIEPHMEHTAAHO
kakTo B Mojenn memOpanu [12 - 17], Taka u B xuBH MeMOpaHl OT MyCKyJT Ha CKakajer
[t6, 17]. Bb3 ocuopa Ha HM3MEpPEHUTE CeKCIEePHMEHTANlHH CTOHHOGTH Ha
rexcokoedummenta (f = 1,10 K) moxem ga nzumciim, ue npH MeMOpaHHH KPUBHHH
Ha NOpANBK MO-TOJIeMH oT MeMGpaHHaTa nebeNiHa ce reHepupaT QaeKConoTeHIHANY
OT nopantka Ha 10 MB, koeto e egna 3Hauntenma crofimocT. A nof00HH KPpHBHHH
MoraT ga ce npeousBukaT OpH H3pasXxonRaHe Ha elacTu4YHa CHeprHus 3a OreBaHe Ha
MemOpaHaTa oT nopsmbka Ha 10 kT, O6parrnaT (nekcoedekT cbuo Taka ofe3neyana
MpH HeoNbHATH MeMOpaHH 3HAYHTENHH MeMGpannu KPHBHHH NpW HpHJaraHe Ha
MeMOpaHHu NOTeHUHAAM OT ChUIHA MOPSILK.

ITvpBoTO BilgUATIICHHE OT PASMIEKIAHE HA efavmmrreren  rreee -
KHBY KJICTKM €, 4e KIEThYHHTE MeMOPAHH M)
ABnkH Aa (akTa, 4e 3a pasnmka or Hampe
MOMCHTHTE Ha OI'bBaHE C€ MOALBPXKAT MHOLC
UM MOZAYJIH Ha orsBaHe (BXK. Mo-rope). Ip
BETPELIHY MeMOpaHu Ha MUTOXOHIPHHTE B
PeTHHANHUTE OPBYHLE U JHCKOBE, THJAKO
BJIACHHKHTS Ha ENHUTEJIHANHHUTE KJIETKH, CNH
MEXIy KOHTAKTYBalUK KIETKH, CTEPEOLMIMITE
MeMOpanRaTa KpHBHHA e AMHaMu4HA. WMa ¢
KPBBHY KIeTkd nepudepHaTa GeNTLUHA Mpex
MeMOpaHHA KPHBHHA NPH CBOATA KOHTPAKIIHS

MHoro ot xu3HeHO BaxHHTE (yHKUMH Ha
Ha afieH cTaguil Ha MemOpaHHA kpuBHHA (H:
Mop{orenesa Ha KJeTKH W OpraHeju, K.
NICEBNONOAUN H KJIETBYEH KOHTAKT, MYCKYIHO
TEPMHUUHN QAYKTYyaNWN Ha KpHBHHATA HA
eputpounTth). Ilpu Bewdky Tesm MeMGpanun
(iexcoesekTPHIECTBOTO, H OCB3IHABAHETO Ha
OT pellaBallo 3HaYeHHe 3a pasbupane

A3KPpHIIH CLOTBETHIITE [IpHHOCH

~ (hrexcoenexTpHuecTBOTO, obezneyapammo B3an

H M6M6paHHaTﬂ ENEeKTpOAHHAMHAKA, ca TB'BPIE
TACHO CBBP3aHO C MEXaHOYYBCTBHTENHOCTT:

‘CBOHCTBA Ha XuBHTe cucTemu [18].

GOTODJIEKCOEIEKTPUYECTBO
CbluecTBYBAHETO HA ONTHYHA CTeleH Ha OR
IpH POTOAKTHBHUTE MEMOpAHU (XNOPOMIACTH,
Hpﬂ OCBETABAHE HA TAKUBa M‘CMGPHHH Te FeRCpnpa, WV IULURGALKIAIL. ¥1IBWA AN L vl
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ca nofpeneHH B MeMOpaHHTe MO Ha4vuH, KOHTO OCHIYpABA KOHTAKT MEXIy TegHuTe
XUAPOGUIHY IPYIH H BOAHOTO ofKphikeHHe Ha mMemOpaHaTa, NokaTo XHApo(obuuTe
TPYITH ca H3ONHpPaHH OT TakbB KOHTaKT (xunpodoben edekT). Tosa ce mocTura Hpes
noApexnaHe Ha AUNUANTE B JBOEGH CHOi, B KOHTO “ca HOTONEHHU gI{TCFEaHHHTe
mMeMOpanHn Gentbiy. Jobpe u3BecTHH ca chlIO T.H. “MOIEJHH MEMOpaHu”, KOHTO
ChIBPKAT CaMO JIAMUIM, HIH HAND. JIMIHOH M CAMO e[HH THI GelTbUH.

MemOGpanaTa BMa HAKOTKO MeXaHHUYHY CTeleHH Ha cBofoja: pasmbBaHe Ha IJIOLITA,
cBHBaHe Ha neGespHATA, XJb3raHe Ha elHMHHS MOHOCHOH CIpAMO OPYTHs, HakJaHsiHe
Ha JUIMMOHUTE BEPHTH H, MHOrO ChUIECTBEHO, orbBaHe. OrnBaHeTO ¢ THKMO CTeNeH Ha
cBoboga OT TeyHOKpHCTAJIEH TuM, HoHexe mMeMOpaHHATa KPHBHHA € €KBHBAJIIGHTHA Ha
BETPUI000PA3HO CKOCABAHE HA OPHEHTALMATA HA JIMIMAHUTE BEPUTH.

Baxxya pofis B OMMCAHHETO HA eNACTHYHOCTTA Ha OTBBAHE ¢ TaJa Ha eJacTHUHMTE
MOJYJIH: HA OTbBaHe U Ha Ce[UIOBHHO OrbBAHE, KOUTO YUaCTBAT B H3pasa 3a ejlacTHYHATA
€HEeprus Ha orbBaHe, BbBeneH oT Xendprx [4]. TIpes nocnemnute 20 ronuuy 65xa pasBuTH
penHua MHKpOMeXaHHWYHH ¥ (QAyKTYyalHOHHW METOHMKH 3a H3MepBaHe Ha Te3H MOOYyJH
(Bx. ob63opa Ha pmaumruTe B [5]). [lo nopagbk BenMuMHATA HA €IACTHYHHTE MOIYIH €
TunuyHo 107 J. Toa o3HaYaBa, e MHOIO MaJika EHEpPrHa MOXe Ja HROYUHPa 3HATATENHA
MeMmOpaHHa KpUBHHA; AOpH TepMu4HaTa eHeprus kT e B cbheTOSHHME Oa HalpaBH TOBa.
3aToBa B MHOTO cjiyuad KJe€ThbYHHTE MeMOpaHM NMOKA3BAT HHTEH3MBHH TEPMUYHU
tutyxTyallmy Ha cBOSTA KPHBHHA: YCJIOBHE 32 TOBA € CTPAHHYHOTO HM pasNbBAMIO
Hanpexenue (OeficTBailo BBPXY APYraTa UM MeXaHHM4YHa cTelleH Ha cBobopa) na Gbae
HyJa. Taxa TEopHuATa Ha E€NAaCTHHYHOCTTa HA Or'bBaHE JaBa MHOro JIQGPO o‘rmclalme Ha
(opMHTe Ha KJIeTbYHM MeMOpaHu (Hanp. Ha UepBeHH KPHBHH KJIETKH) H HA MOJENHH
MeMOpaHHE BE3UKYJH, KAKTO U Ha OcoDeHHTe HM TONOJOrHYHH TpaHcopmauuu [6].

Baxna cTbnka B pa3sBUTHETO Ha TEOPHATA HA €IACTHYHOCTTA NPEZCTABIABAT
TEOPETHUYHATE MOJEIH HA elaCTHYHUTE MOAYJIH. EQvH Tebpae ol Momes B MOCIERHO
BpeMe [aBa H3IpasH 3a TE3W MOIYNH KATO HHTEIPANM BBPXY paslpelefieHHeTO Ha
CTPAHHYHOTO HajAraHe Mo MemOpaHuaTa gebeNWHA U BbPXY HEIOBH HPOH3BOLHH [7].
Tlo-paHo mpepoxuXMe eIHH MOJEN, B KOHTO HAJSIFAHETO ¢ KOHUEHTpHpaHo B oflacTTa
Ha MOJIIDHHTE IMNaBX M HeMONAPHUTE ONAMIKK Ha JIHNUIHATE MOJEKYJIH M [OJYYeHHTe
OT HEro U3pasH 3a MOMYJIHTE CHIBPKAT eKCIIMIUTHO KATO OApaMeTpH. IUIOMIHTE Ha
HANPEUHUTE CeUeHHA HAa COOMEHATHTe ¥acTH Ha Monekynute [8]. Taka HaMA Momen
JaBa ACHO IIpeACTABAHE Ha e(leKTA HA CTEPHUHATA ACHUMETpHS (paznukara B paaMepute
Ha [IOJIIPHATA H HEeNOJIApHA YACTH Ha MOJIeKyJaTa) BLPXY HelHNTe eAaCTHYHU CBOHCTBA.

OcBen cTepuyHa acHMeTpHA HMe BbBeX[JaMe OLIE TPH THIA MONEKYJHA ACHMETpHS
(enexTpnuna, SuQUIHA M I'bBKaBa), KATO T'H onucBaMe 4pe3 oboBlIeHH MYJITHIONH
(monomnonu, gunony, kpaapynomn) [9]. Tlo Tosu HawMH H3ITLIHABAME eOHA BasKHA 3ajaqa
Ha (U3MKATA HA TEYHMTE KPHCTAJM: TPacHpaHe Ha NI, OT MeMOpaHHATA XHMUS KbM
MeMOpaHHaTa MexaHHKa. : :

MEMBPAHHA KPHUBHUHA U OJEKCOEJEKTPUYECTBO
DiexcoeNeKTPHIECTBOTO Ha MeMOpaHdTe e e0MH MeXaHO-eJleKTpuueH e(eKT, KOHTO
' CBBpP3BAa MEXAHWUYHATA H. eNeKTPHYHATA MM CTeneHH Ha ¢BoGoja: npu oreBaHe Ha
Membpanata Ta ce nousapusupa (npas QuiekcoenekTprueH ebeKT), a IPH NpHIaraHe Ha
NOTEeHIHAJIHA pa3jivka KbM Hesd ce orbvsa (ofpaTen (uekcoejexTpiuen edekT).
PaskpusaneTo Ha MONEKYJIHATE MEXaHU3MHA Ha (EKCOeIeKTPUYECTBOTO & BaXKHA 3a1a1a
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Ha TCHHOKpUCTANHUA nmoaxon B memGpaHnosorusTa [10, 11, 5]

AHAJIOTHYHO HA eJACTHYHWTE MOLYJH, (excoenexTpHUHAAT KoeuHeHT MOXe fa
C¢ M3pasy 1pes MHTEerpaj BbpXy NPOM3BOAHATA MO KPHBHHATA HA pasnpeseNieHHeTo Ha
MeMOpaHHATA MONAPM3ALMS B MIOCKO choTOsHMe. Hie cme pasrienand MOJAENHHU
PA3MpeNeNen s, OTIMTAINH MOHOMONUTE, NUNOJHHTE H KBAAPYNOJAHH MOMEHTH HA
TUMTHAHATE U GEATHYHE MOJIEKYTH, H 110 TO3H HAYHH CMe PA3KPMII CLOTBETHUTE MPHHOCH
KBbM (QIeKCOENEKTPHUYHAS KoehHIHEHT [S1

ColuecTByBaneTO Ha (prrexcoeNexTPHUECTBOTO € NOKA3AHO OT Hac eKCNIEpHMEHTANIHO
kaKTO B Moneann MemGpanu [12 - 17], Taka u B %uBH MeMOpaHH OT MYCKYJ Ha ckakajer
[16, 17]. Bnz ocHoma Ha U3MEDEeHHTE eKCHePUMEHTANHH CTOMHOCTH Ha
rexcokoeduumenta (f = 1,10 K) momem ma usuncnmm, ge npn MeMOpagHE KpPHBUHA
Ha TOPANBK NO-TOJIEMH OT MeMOpaHHaTa nefenuHa ce reHepHpart drexconoTenMaTH
OT mopsaaeka Ha 10 MB, KoeTo e efHA 3HAYRTENHA cToifHOoCT. A nomofHu KPHBHHH
MOTAT Jia ce MPeNM3BUKAT NPH M3PA3XONBAHE HA ENACTHYHA SHEPIHS 32 OrbBAHE HA
MeMmbpaHaTa OT nopambka Ha 10 kT O6paTrnar ¢nekcoedexT chwo Taxa obesneqasa
MpY HeonbHATH MeMOpaHd 3HAYHTENHH MeMOPAHHN KpHBHHH NpH NpuIaraHe Ha
MeMOpaHHU NOTeHIHANH OT CLULMA MOPSABK.

[IvpBoTo BrgUaTnEHMe OT pasmiexnane Ha EJIEKTPOHHO-MHUKPOCKOIICKY CHUMKH Ha
JKUBY KJIETKH €, 4Ye KASTBUHHTe MeMOpaHH MHOTO YecTOo ca CHMJIHO HArbHATH. Topa ce
AbAXH RAa (paKTa, 4e 3a pasanka OT HANpPEXEHAATA Ha pasTaraHe HMIH KOMIOpecHs,
MOMEHTHTE Ha OrbBaHe ce MOANBLPKAT MHOIO JIECHO B MeMOpaHHTe HopanH HUCKHTE
MM MOLYIH Ha orbBaHe (BX. no-rope). [Ipumepu 3a Tosa ca cuiro HAI'BPUEHHTE
BBTPEIIHY MeMOpaHM HA MUTOXOHAPHUTE B CHEPTU3NpPAHO CheTosHMe, phboseTe Ha
PETHHAIRATE NPBYULH U [UCKOBE, THIAKOMJHHTE MeMODAHH. Ha XJOPOIMIACTHTE,
BIACHHKHTE Ha CNUTENHANHUTE KNETKH, CHHKYJUTE HAa EXHHOLMTHTE, MUKPOBHIHUTE
MEXIY KOHTAKTYBALUH KISTKH, CTEPEOUNIIMUTE B OPrasa Ha Cliyxa, U.T.H. B MEOro clTyuan
MeMOpaHHATa KDHBHHA € muHaMHwHA. iMa curypHH cemenus, we HAMp. B YepBeHHUTE
KpBBHU KNETKH NepudepHaTa GefThuHa Mpeka Ha MeMOpaHaTa Moxe Ha NpenusBHKBa
MeMOpaHHa KPUBWHA NPH CBOATA KOHTPAKLHA. i

Muoro oT xusneno BaxuuTe yHKUMM Ha MeMOpaHHTe ca CBBP3AHH C HHOYLMpaHe
Ha Naned craguil Ha MemOpaHHa KpHBHHA (Hamp. eHIOLMTO3A, BHPYCHO HH(eKTHpaHe,
Mop(horenesa Ha KJETKH M OpraHel, KAeThYHO NMPHABHXKBAHE NOCPEACTBOM
NICEBLOTIONME H KJICTBYEH KOHTAKT, MYCKYJHO CbkpalleHue, u ap.). Mma u NpHMEpH 3a
TePMUYHN QNYKTyallMd Ha KPHBHHATA Ha MeMGpaHuTe (ranp. ¢uukep-edexTa B
eputpounth). Ilpr Beudxu Tean MeMGpaHHH NpouecH 6es ChMHEHHE NPUCHCTBYBA H
driekcoeneKTpUUECTBOTO, H OCH3HABAHETO HA NOCNEACTBUATA OT HETo Moxke na Gnae
OT pellaBam(o 3HavYeHHe 3a pa3bupaHeTo uM. 3aToBa NEpPCHEKTHBATE Ha
$rexcoenexrpuyecTsoTo, O6e3nEUABALIO B3IAMMEAA BPL3Ka Ha MeMOpaHHATA MeXaHHKa
H MemOpaHHaTa eeKTPOAMHAMHKA, Ca TBBpAe BuCOKH. IIpeau BCHUKO, TO o OUEBHIHO
TACHO CBBP3AHO C MEXaHOYYBCTBATEJHOGTTA H MEXaHO-NpPeoB6pasyBaHETO, OCHOBHH
CBOHCTBA Ha KUBHTe cucTemu [18].

POTOPJEKCOEIEKTPUYECTBO , :

CbluecTBYBaHETO HA ONTHHA CTelleH Ha cBOGOMA Ha memOpanaTa e gobpe H3BecTHO
NpH (POTOAKTHBHUTE MeMGpaHy (XOPONIACTH, PETHHANHM MHCKOBE U MPBYUIH, U 4p.).
Ilpu ocersBane na Takusa MemGpanu Te remepupar (poronorenuman. Wssectny ca u
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HAKOW NPHMepH 32 oGpaTHUA eeKT - eJeKTPONYMHUHICIEHIIMA Ha MeMOpaHH. Y4acTHETO
Ha ONTHYHATA CTENeH Ha cBofona B (JICKCOEJEKTPHYECTBOTO € H3CJIEABAHO 3a MPhLB
st oT Hac. TS 3HAUMTESHO yBeauuaBa Gpos HA BB3MOXHHTE KOMOHHALMY MEXRY TpUTe
cTerleHH Ha cBoDopga Ha efHa memOpana, PA3smIeKJIaHH KAKTO KATO BXOMOBE, TAKA 4
XaTo usxomu (Bx. dur.).

Monenun nunuaed MemOpaHu AeKOpHpaHM C HaHOYacTHUM oOT doTo-
nonynpoBoAHKNHE (T.H. “HanomemBpann” [19]) npemraraT eHa HOBA MOJE/HA CHCTEMA,
NpHTEXABALIA BBIPOCHHTE TPH cTeneHy Ha cBobopa. [lomo6Ho Ha Haxon GuomeMOGpany,
Te ce okasaxa criocoBHHM ma TpaHC(OPMUpAT TPHTe TUNA eHeprHs enuH B Apyr. Tosm
HoB edexT, HapeueH “QorTodnexcoenexTpuuecTso”, G¢ HabmiogaBaH OT Hac B
HanoMmeMGpauu o1 CdS [20], a npean ToBa W BBB (OTOAKTHBHH MeMOPaHM CHABPKALIH
faKTepHOPOJONCHH MJIH PeTHHaJ-auleTaT.
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(uz. Br3MoxHU MEXaHUBMU 33 mpaHo¢opmauuu Ha enepauama B epBrabu ¢omaa«muBHu M6M5/JaHu Echeximume,
BrarvBatyu gBe cmenenu Ha 660609 Ha MEMBPanHama cucmema ca 03Ha yeHu-c gBe ByxBu (wanp, ME u EM, npad u
- oBpamen gAexcoedexm), a méau, Biawubawiy mpu cmenenu Ha cBo60ga - ¢ mpu ByxBu (Hanp. OME, onmo-mexano-
SABKIMPUYEH, IT.6. POMOPABKCO-EABKMIPUYEH Edhexim).

Ocgen forodnexcoedekra, octanamuTe edext Ha Dur., KOMOUHEpaINH 110 3 cTemeHn
Ha cBobopa, He ca olle NeMOHCTPHPAHK H IPeNCTABIABAT ofewanaia obnact 3a Obaeln
uscneaBanus. XUMWYHATA CTeleH Ha ceoboja He Gewe creunanto obehxaaHa TYK, Makap

He TA OYCBHIHO € HEPA3ZPUBHO CBLP3aHA C BCHUYKH OCTAHAJIH, NIOHEXE BCUYKH MaTepraaJIHi ‘

koebulMeHTH (eNACTHIHE MOJIYJH, (pekcoesekTpHYeH rcoecbpmnem H np) pemaaamo
3aBUCAT oT MemDpaHHATA XMMHUA.
. Hakpas cnensa na momuepTaem enHo crheLMalHO CBOWCTBO. HA GHOTEMHTE © mae Wi
noBeue CTerieHn Ha cBo00oaa: BL3IMOKHOTO BH3HMKBAHE B TAX Ha NMHHAMHYeH xaoc [21).
Cropen TeopeMaTa Ha Bennukcon-IloaHkape efHa DHHAMHYHA CHCTeMAa MOXe Ja Obae
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XaoTHYHA caMO B TpHU- WJIM MOBede pasmepHo (asoso mpocTpaHcTeo. OT Apyra cTpaHa
Bosika cTeleH Ha cBobopa Ha MeMOpanata nofasa mo egua oGo6luieHa KoopAMHATA H
enHa ofobiieHa cHia, T.e. YBeJHYaBa pasMepHocTTa Ha ()a3soBOTO il NPOCTPAHCTBO ©
nse. CrefoaTellHo efHa GuiekcoesekTpudHa MeMOpaHa NpUTEekKapa BCHYKH HeoBXOmUMH
YCJIOBHA 3a MPOfABA HA AUCHIATHBHU, CAMOOPraHU3Hpallu ce éprKTypu. A nopobuu

CTPYKTYpH BEPOATHO Ca WU3Wrpajld MHOrO BaXHa poJd olle Ha é€éTalla Ha

npenﬁuonorwma'ra CBOJIIOLHA Ha MaTepuaTta.

3AKJIIOUEHHE

Pasrnexpaiiky MeMOpaHHTe OT TEUHOKPHCTAJHA IIedHA To9ka, Hie NogdepTaxMe
poJiATA Ha MeXaHUYHATa CTeNeH Ha cBoBola HA TesH TEYHOKPUCTAJIHH CHCTEMH, KAKTO
MOOCNHH, Taka H XKHBH. Ocpen Tosa H3TBKHaxmMe Bp'b:iKaTa MEXKOYy MEeXaHHYHaTa Hd
eIeKTpPUYHATA, ONTUYHATA H XHMHUeckaTa cTeleHHM Ha cBobofa Ha meMOpanuTe. Tesn
pasriexnands 6e3 chMmHenme oBoraTaaT aHamorusTa Ha llphommmrep, Tl kaTo
“XHBHAT” 4aCOBHMK Beve MOXE Ja Ce Pasmiexna He INPOCTO KaTO MEXaHHYeH, a Hamp.
KATO eJeKTPO-MeXaHO-ONTHHeH (eIeKTPOHHUTE TEYHOKPHCTAIHH HAaCORHHIM, OCHOBAHH
na etpexra Ha [Manr-Xendpux ca npekpaced NpUMep B TOBa OTHOLIGHUE), XUMHO-MeXaHo-
enekTpuueH, U T.H. [5]. [To To3u HauMH efHa MofdepHA (U3MUecka Teopus: PHU3HKATA HA
JHOTPOMNHOTO CHLCTOAHHE Ha MarepusaTa, KoOHBa NPUHOHOHANHA BaXHOCT B

PAsKpHBAHETO Ha 3aragkuTe Ha CBETa Ha XHBOTO.
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 Qusuka uekorozusn

PyGpuxara ce cnoncopupa or Komurera 3a
M3MOA3BaHE HA aTOMHATa eHeprus 3a MUPHU LeAn

EHEPTUTHU CUCTEMU
YIIPABJISIBAHU OT YCKOPUTEJIU -
HPEITIE/T HA U3CJIEAOBATEJICKUTE
ITPOTPAMMU T10 CBETA

Baunas l'ynoecku, Kpancku TexHonoruuex Wucturyr, Weeuns

1. BBBEJEHUE .

VIHTeH3MBHH BLHIEN HeyTPOHHM HITOUHHIY B CHYETAHHE C SLPEHH peakTopH 06pasysar T.
HAp. XUGpuAHY cHCTemu. Te3n CHCTEMH 1aBAT BBL3IMOKHOCT CBHHIECTBEHO LA C& NMOBHIIH
eQeKTHBHOCTTA HA HEYTPOHHSI IOTOK B KOHBEHITHOHAHUTE peaxropu. INo-ukonomuHuaT passon
Ha HEYTPOHY BOLM N0 HAITHIILK OT HEYTPOHH, KOHTO MOTAT 44 HAMEPAT NOJE3HO NP HIIOKEHHE
TIPH MPEBPLIAHETO HA HE 1/ THME MATEPHAIIH B AP EHO FOPHEO, KAKTO I IpH Tparc(OpMupaneTo
Ha HAKOH CHITHOPAXMOAKTHBHH H3OTOMH B CNAGH WIH AOPH B HEPAAMOAKTHBHH. IMonyuapane nra
ACIIEM MATEpHAN IPE3 TOPUEB UHKBJ ¥ FH3MOXKHOCT 32 IO~ IBJIHO H3rapsHe Ha SAPEHOTO rOPHBO
€4 ChUIO 4aCT OT MPHJIOKEHHETO HA TE3H XMOPHIHH CHCTEMI. ITepBuTe npakTrueckn onary 3a
HU3MON3BARETO HA YCKOPHTEIH 34 TIOJIy4aBAHE HA HEYTPOHH CA MPaBeHH B kpas Ha 40-Te roguny
ot E. 0. Jlopsac B CAIIl u B. M. Cemenos B Pycna. ITspsoTo npunoxenue e 3a NPOH3BOLCTBOTO
Hd AApEHO “ropHBO™ B pagwWalMOHHATA naboparopus “JlopbHe JIusbpmop. Tosn npoexr e
TpekbeHaT npes 1952 r. ciex oTkpusanero B CAlll Ha BrcokooGorarenn YPAHHEBH pPYyIH.
Kounenunsra 3a cvemecTro n3momeane aa SUIPEHH PEAKTOPH H YCKOPHTEH € pasBHBaHAa H OT

Ppyciu yuenn. [lon prroBozcersoTo wa B. . Tonmancku, P I Bacunkos MPABH EKCTIEPHMEHT 34
TOIYMABAHE HA HEYTPOHH BLB BEYE H3TOI3BANN YPAHUEBH GIOKOBE G MOMOILTA HA YCKOPHTEJIS B

Jy6na, ‘

H’prOHﬂ‘lﬂJ{HaTa. HIEA 3a U3TIOJI3BAHE HA NPOTOHHH CHOIIORE 34 BB3JeHCcTBHE BBPXY AOPEHOTO '

TOPHBO M IPONYKTHTE HA JIEJIEHHETO GBP30 € H30CTABEHA. Heobxonumara nmvraocr na
UPOTOHHUTE CHONOBE CE OKA3B4 [1ANIEY TI0-TOJTSIMA AOPH H OT Hali-ONTHUMHCTHYHUTE TEOPETHHIRH
pesynrati - oxono 300 mA. Yeranoseno e, ye MPOTOHEH YCKOPHTES ¢b¢ cHom oT 300 mA
MOXE J1a Ipeobpasysa caMo MajIKa yacT o OTHANABUATE, H3XBBPASHH TOLMILHO OT equn LWR
(“Bouen” peaktop) ¢ mommocr 1 GW. :
IIpes nocnenunre uaxonko rouunn xubpuiunuTe cuctemu Gsxa npeunomeﬂﬁ 34 PA3THYHH
uenn. Msnonssane ma 6upsn HEYTPOHH 32 M3T4psHe Ha AKTHHHAH — TpeAjiomeHne. Ha
Hauunonanuara naboparopus B Bpyk Xeiisnn (mpoexr PuHUKC) H pa3paGOTRAHO B MOMEHTA. B
Sonns KATO 4acT oT nmporpamara Omera. Hammonanmara naboparoprs B Joc Anamoc e

Pa3BUJIA HAKOJIKO MIEH N0 X OBIIOTO HA3BAHKE Yexopuresmn TpasemyTtannonnu TexHoo run /
Accelerator Driven Transmutation Technologies - ADTTY '

- HeJrTa € 1a ¢e u3nos3sa XxubpugraTa
CHCTEMA, KATO YPe3 TOIUIHHHA HEYTPOHH [4 ce usrap

A IVYTOHUH H TIO-TeXKKH AKTHHUIHM, 4
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pusuka v ehorooun

CBIIO 32 NpepaboTane HA HAKOH NPOUYKTH HA APEHOTO IENEHE C e eheKTHBHO HAMAJIABAHE
HA IbJITOTPARHATA PANMOAKTHBHOCT Ha AP eHUTE OTNANBIH, [Ipesu Tpu ronman Kapno Py6ua

- v nerosuaT esponeiicku exun (8 CERN) npepnosxuxa xubpuina cucrema, OCHOBABAIA ce HA

WHKIOTPOH, KOATO [ad MPOM3BEXKIA S)PEHA EHEPrus Bb3 OCHOBA Ha TOpHEB LHKLJ. Topa
TPE/IOKEHHE IOHAKbE MPEMAXBA ONACHOCTHTE, CELP3AHH ¢ H3PAIKOLBAHOTO FOPHEO U TEKKATE
AKTHHUAY, 4PC3 U3NO/I3BAHE HA eBTUHMA W u30Omuen Topuil., Haxom npeppapurennu
CKCOCPUMEHTH ca Be4e Hanpapenn ot exuna ga CERN. [To-neTaiinno onucanue Ha Te3u mpoekTy
m1e 6'0¢ NPeACTABEHO NO-H0Ty. :

CucreMure, ynpasisBaHH OT YCKOP MTEN, € TEXHUAT TPAHCMYTALHOHEH OTEHIHAN 4 CIUTARH
33 ITEPHATHBEH NMOJXOM 34 CAPABAHS C ANPEHUTE OTHALBIH B CPABHEHME C NOCISNHUTE
TCOJIOrHYECKH MPOCKTH 34 ChXpaHABaHe. OTHENAHETO HA KOMNAKTHA Y4CT OT
BHCOKOPAAMOAKTUBEH OTNANBK H IPEBPBILAHETO MY B CA0 HIIH HEPAJHOKATHBEH IPOAYKT 61
TP €MAXHAJIO MHOTO OrPAHUYEHHSA, CTOSAIH P/l FeONIOMMHUTE XpaHuma, Mosxe ChILECTBEHO
A3 ce HAMAJIAT Pa3XOMHTE 32 YHHINOKABAHE HA PAAHOAKTUBHHTE OTHAABIY U 118 e yBEJHH
NOMYJIAPHOCTTA HA APEHTA EHEPreTHKA,

Yupap/isABAHHTE OT YCKODHTE/I CHCTEMH PELIABAT H Y4CT OT BBLIPOCHTE 33 CHTYPHOCT,
CBBP3AHA CHC CHCTOSHUETO HA KPUTHYHOCT, KOETO CE BB3MPHEMA KATO CEPHO3HO 3a SAPEHATE
peaxropu. B Tean cuctemu ce npunara HeceGenobpKaIL Ce TPONUEC RA BEPIKHA PEAKINS U
33TOBA BEPOATHOCTTA 33 JIOCTHIAHE HA CHCTOSHAE HA KDATHYHOCT OT CHCTEMATA € MURHMAJIRA.
Cucremara MOXe [a Ce OPraHH3MPa Taka, ve 42 paboTH B NOAKPUTHYEH PEXAM K OCTABA
TIOAKPUTHYHA, HEIABHCHMO NANA' YCKOPHTENAT € BKITIOTMEH WIIN M3KIIOMEH. YCKOPUTENAT

- OCHUTYPSABA HO-KOHBECHIMOHAJIEH KOHTPOJICH MEXAHH3IBM 34 NOAKPHATHYHH CHCTEMY, OTKOJIKOTO

TO3H, OCHIYPEH OT KOHTPOJIHUTE NPLHKH PH KPHTHYHUTE PEakTopH, u cam 1o cebe cu nobasy
OIE eNHO HUBO HA ONEPATHBHA CHIYPHOCT, OTHACSLUA CE 10 KPHUTHYHM WHIHACHTH. KaKTO €
OIHCAHO NO-HATATHK ¢AHA NOAKPUTHYHA CHCTEMA, 33 JIBIKBAHA OT YCKOPHUTEN, PA3LESS PLHILHAA
HEYTPOHEH H3TOYHHK (OTUENEHM HEYTPOHM) OT AAPEHOTO ropHBO (HEYTPOHH 3a [eNeHe).
YCKOPUTENHHTE CHCTEMH MOTAT, N0 NPHHLHUD, A pafoTar Ge3 06e30nacaBaI HIKTIOYBALT
MEXaHU3MH (XaTO KOHTPOJTHI TPBUKH) H 4 H3TON3BAT FOPUBA, KOUTO HE MOTAT A CE H3MOJ3BAT
OT KPDHTHYHH CHCTEMH. , ' _ :

TexHonorusTa HA YCKOPABAHE HA 3apeleHa 9acTHIA 10 BUCOKH eHeprui e nobpe passura
npes NoCAeNHATE TOMMHHY, TOA06HO Ha TEXHOJOTHATA 34 U3rOTBsAHE HA Mumeny. Heobxogumo
e ofaue pasMmupABAHETO HA BE3MOXHOCTHTE 34 [IOJIyYaBaHE HA MOLIHH YCKOPEHH) CHOMOBE OT
YAaCTHLH.

- 2. TPAHCMYTAIIUA 1 OTUEIIBAHE
OCHOBHHMAT IPOLEC NPH YCKODHUTENHHTE SAPEHH CHCTEMH € SADEHATA TPARCMYTALMSL.
Slnpenata TPAHCMYTAIHAS 3 TbPBU IET € AEMOHCTPHpana mpes 1919 r. ot Praspdopu, koiiTo
npespbia N B 170, xato m3nonzea BucoxoenepreTrunn anda- wacranu. Y. Kropn u @.
JKONHO ROCTHraT ILPBH H3KYCTBEHA PAAMOAKTHBHOCT npes 1933 r. upes anda-gacTuum ot

| IPHPOAKH P4XHOAKTHBHY HIOTONH, 32 /12 MPEBLPHAT GOPA I ATYMHHKS B pAJHOAKTHBEH A20T 1

xucnopon. To3n BiJ TPAHCMYTALMS HE MOXKE Jd CE U3MON3BA [PH NO-TEKKH EIIEMEHTH, Thik
KATO AHHCTBEHNTE 3aPSNCHH YACTHIH B TO3H ciyyaif ca 6wy anda-uacTHIUTE OT IPHPOIHATA
panuoaxrusHocT, Kynonosata Gapuepa OKOTO AHPATA HA TEXKKHUTE ENEMEHTH € TBLPJIE roJsiMa,
3a JA NPONYCHE TAKHBA 4ACTHUH JIO ATOMHOTO aAp0. TPARCMYTALUKOHHATE IPOLECH MOFAT N4
Bpaart wegyuupann eekTHBHO Upes HOTOHH, HEYTPOHH U 3apeneHu sactuuu. [lopanu mamu
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 Qusukauekoroeun

| HANPEYHH CedeHHst ynotTpebaTa Ha (OTOHH € MHOTO OrPAHWYEHA; 3APEUEHHTE HYACTHIN
6omGap HMpAILH TIPSIKO TPAHCMYTAUHOHHATA MUILEHA, CA CBILIO C OTPAHMYEHA YIOTpeba Topaan
Kynonosara 6apuepa. Bescnopso HeyTpoHuTE cA Hall-6(DeKTHBHOTO TPAHCMYTALHOHHO
CpencTso. KOHBEHUHONAHUTE APEHH PEAKTOPH H NO-CHELMANHO TE3H C BUCOKA HEYTPOHHA
S()eKTHBHOCT MOTAT Jj4 CE H3NOJ3BAT KATO A3TOUHUK HA HEYTPONH 34 TPAHCMYTALUOHHH eI,

yCKOpHTeJIHPITC CHCTEMH Ca CBbUIO €HH BADHAHT. Mprnoro MOIIHH YCKOPHTENH, 3aXpaHBaly

PeaKUMUTE A4 OTUENBAHE HA HEYTPOHH OT MOAXOASIIA MHILIEHA, MOTAT 1A Ce M3IOJI3BAT 3a
TPOH3BOACTBO Ha rosiiM OpoH HeyTPOHH K HPELCTABISBAT SUHH AJTEPHATHBEH METOL 34
ynorpebata Ha supenure peakropu. M3nonssaseTo ma peakuuure Ha OTUENBAHE Npexfara
HOBH BB/IHYBAIIH Bb3MOKHOCTH 34 I0JlyvaBAHE HA MOLIHH HEYTPOHOBH NOTOIH 34 PASJTHYHHK
LESTH, ' ' ‘

Peakuusata wa oTuensane ce OTHACS KbM SIPEHHTE PEAKLMH, KOHTO BB3HHKBAT, KOTATO
BUCOKOCHEPrEeTHYHN YACTHLUH (NIPOTORH, HEYTPOHH, ACYTPOHH, NUOHH, MIOOHH H T. H.)
B3AHMOUEHCTBAT ¢ OGCTPENBAHOTO UTOMHO smpo. B To3u xoHTEKCT “BHCOKOSHEpreTHHEH”
O3HAMAbY KMHCTHHA eHeprus noseye ot 100 MeV na myknon. pu Taxnsa eneprun sapenuTe
PeaKuMi HE TPEMUHABAT Npe3 QOPMHPAHETO HA ChCTABHO AAPO. HauanausT c6nbenk Men Iy
CJTywaitHus “CHAPSA” M OBCTPENBAHOTO APO BOMM MO CEPHS OT IpEKH PEaKIiH, Ype3 KOHTO
OTAEJIHY HYKIIOHH WJIH MAJIKH PPYNH HYKJIOHN CA OTLENEHH OT MuwenaTa. [lpu eneprun nan
Hsaxonxo GeV Ha HYKIOH MOXE Ja NPOTeye npouec Ba GParMeHTalua Ha MuIenaTa, Ciex
HAYAJHATA (432 ANPOTO OCTABA BbB BL3OYAEHO CHCTOAHME H BIOCHEACTBHE AOCTHIA 10
HOPMAJIHOTO CH CHCTOSHAC Upe3 “H3NAPABAHE™ HA HYKIOHH, KOHTO Ca NIIABHO HEYTPOHH.

tn.xn) '

Thick target spallation/
high-cnergy fission

Thin target spallation/
high-energy fission

Evaporation competes with high energy fission
in the de-excitation of highly-excited nuclei.

: Qur. 1. UniocTpaums Ha BUCOKOEHEPrUEH NPOLEC B CNIANALMOHHA MALIEHA
[ Texcm Bv8 dueyparna: Thintarget spallation — Granauvs Ha cnaba mawewa; Thick target spallation - cnanawia Ha nmbTHA
muiwena; High-energy fission - eucokoenepruiiio pasuensane: Primary particle - nbpsuuna vacTuua; Evaporation -
wanapsearxe; Secondary particle - sTopuvHa vacTvua; Spallation products ~ npoayKT1 Ha cnanaumara; Fission products -

npodykTv Ha pasuensaero; Competing - chereaasauy; Intranuclear cascade — BLTPEILHOAPEHA KACKagA, ]
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CranauuoHHUAT NpoNec e aarocTpupasn na Gur. 1, KAT0 ca NOKA3ZaHH [BE HHBA HA nponeca
(BBTPELIHO sAPEHATA KACKANA H W3NAPABAHETO). 34 ITKIHH MUIICHH BHCOKOEGHePreTATHH (>
20 MeV) BTOpHYHH YACTHUM U TEXHHTE NPOU3BOMHH MOTAT 1a NPEAH3BAKAT NO-HATATHILHK
peakuuy 5 OTUENBAHE B 0OCTpeNBaHus 0GEKT. 3a HAKOH APYTH OBEKTH HHCKOGHEPTETHIHNTE
(< 20MeV) oTuenenn HeyTpOHU MOraT 1a NOBUIIAT HEYTPOHHUS 1OGHB ype3 peakunn (0,xn).
3a no-TeHKATE APa BACOKOEHEPTETHYHOTO PA3NENBAHE IE C& CLCTE3ABA C 3NAPABAHETO HA
YACTUUHTE OT CHIIHO BB30yaenute aapa (sx. dur. 1.). Tantan, Bondpam, ofoeo u GHCMYT ca
NPUMED 34 NOTERIUANTHA MuweHs, Haxon or Marepuamure, kato Th-232 1 U-238, morar na
Ce HENAT OT MO-HHCKOGHEPreTWHHH HeyTpouu (or | MeV go 20 MeV). Peaxuusta na
OTHENBAHE, BHCOKOCHEPreTHYHOTO JE/IEHE M HHCKOSHEPTETHUHOTO LeNeHe NPOH3BEXAT
Pa3IHYHA AAPEHH ONALBUN (MPOAYKTH HA OTUEHBANETO U HA POUECA HA JENERE).

YckopuTeHATa TEXHOIOTMA, HEOOXOAUMA 33 XUOPHIMATE CHCTEMH, C& pa3suea OypHO mpes
NOCNENHNTS HAKOJIKO AeceTunetns. JIMneHHNTE yCKOPUTENH, IHHAKCHTE, C4 PA3BATH A0 HUBO
HA BHCOKOHAJCK/IHH H NOJIE3HH U3GNEA0BATENCKE (¢ BOeHHH) Ypenu. CrenuaiucTHTE BAPBAT,
4e elHH BUcokoenepretuuen (200 mA, 1,6 GeV) nocrosinen Buanos (GW) yckopuren moxe
Ia 6bae NOCTPOoeH Ha npueMHBa nena. Upes OHXJIOTPOH € NOJIYUeH NPOTOHEeH cHon ot 10-15
mA. [JUKIOTPOHBT € KOMOAKTEH YCKOPHTEN M MMA HAKOH NPeJMMCTBA NpPEN JIMHAKCA.

~Hanpaseﬂme HEOTUABHA OICHKY NOKA3BAT, qe_naﬁ—e(bexmaeﬂ CHOMN 3a OHKNOTPOHECH THI

mamuHa € To31 ot 10 mA, a 3a aureer yckopuren - 100 mA.
DyukuusaTa HA MUIIEHATA B XUODHAHMTE CHCTEMH € A MpeBpbLMA ciaydaiiHus

" BACOKOCHEPTETHYCH CHOMN OT YACTHUIM B HHCKOEHEPreTHUHH HECYTpOHH. Tesn nsuckeanus morar

Ja 6baar o6o6ueHy Taka !
1. Komnakren pasmep, ocurypseau 1o6po szauMopeiicTene ¢ 6nankera.
2. Bucokoedekrusna paGoTa npH BUCOKA MOTIHOCT.
3. Bacoxka npou3BOAUTETHOCT HA HEYTPONH.
4. HapexpeH i aBTOMATHINPAH KOHTPOJI 33 YIPABJICHHE,
5. CurypHocT 1 6€30macHO onepupane.
6. MaJko KOJIMMECTBO M3XBBPJSHA AP SHH OTOA LB,

JBec ce cMsTa, 46 Pa3TONEHOTO OJIOBO WM OJOBHO-6ucMyTOB eyrexTik /LBE/ ca mai-
n06pHTE MIIIEHH, MOKPABAILH NOBede OT ropensbpoenure usucksanus. IIpobnemur ¢ LBE
obave e ronsMusT fO6HB HA PAIHOAKTHBHN H MHOTO MOGHITHH IOJIOHHEBH H30TOMNH, Haif- Beue
2Po, ot peakuuu Ha BUCOKOEHEPIETHUHM IPOTONM # HEYTPOHH C OIOBOTO 1 GucmyTa. Tosa e
€[HA OT TPWIKWTE HA YHEHHUTE, THH KATO NMOJOHMAT B MHIIEHaTa 6BP30 LIE €& OTAGIH NpH
pabotun remneparypu. UrcTOTO 0JI0BO, OT ApyTa CTPaHa, UMA MO-HHCHK HONOHUER RobuB, HO
HO-BHCOKA PABOTHA TEMIEPATYPA. ' ‘

Kakro 6¢ ciomeHaTo no-rope, ropreso-ypanosusT (T-U) nuksit & MHOro npuBJICKaTECH
2a Obpewyre xaOpuaun cucremn. Toll iMa noHe ABE NPERAMCTBA Ipe/ TPAAHIHOHHUSA YPAHO-
mryronnes (U-P) nuxsn, #30013B4H B NOBEYETO AAPEHH PeakToPH:

1. TU npoussexna HO-MAJIKO KOIMYECTBO OT NG-TEKKATE AKTHHUAHN B cpapuenue ¢ U-P
nopaJm “MAJIKOTO” CCYCHHE 34 3AJIABSIHC HA HCYTPOHH PR 33U‘ R NOPAJK HANUYHETO Ha JBd

Jipyry penuma usoTtona va ypana ((33U u P7U) pwB BepuraTa , BOAEWA 10 IUIYTOHHA K APYTUTE

TEXKH AKTHHUIM,
2. T2U e cmaran 32 no- curypen ot U-P or mexsa touka wa sabpanata wa sppesnure
OPBIKUS, 3APALH RATHYHETO HA THBPIMA FAMA-HITbUBATEN U kaTo BTOPOCTENEHEH NPOLYKT
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HA HKLJIA M 3aM(0TO Ce CMATA, Ye pasTsop Ha *3U B nogxpansaius anapat 64 3aTpynaano
nobusarero Ha *3U B uncra popma.
Haii-o6ma cxema Ha Yckoputenno ynpasnssanara cucrema (ADS) e noxasana Ha ®ur. 2,

158 20%
: Targey
{ Pungsie Dhoviuend Thoriueem Oxide sods; Hlectricity
tiquid Lead, Lesd-Rismuth e to the grid
3 uraefthoris multiplicatar) [ Fnenpy- e
: , {ouIeclan | 2. gy
\ efficiency
K200 MoV, s A '
H200 mA
Prolon Acselarater Proton beam ~
LINAC o7 N ~ Tnieisive nentron flux
CELOTAON ~upp till Sx10" pen’ 5)
s Thoriur, kA, I
Matarish __pd Uraniim sompounds fie. -
foud : or weapun Plutpninm, JL s o .
“Maodersins or Propagatet
ot e o X e g 5 Loopwith T (heavy water,
i " raner medium graphite, liquid fvad)
Separation {sleror  fission produsts

) molten salt}  and actinides
Agguenis, mulfen sait
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physicsl suprration,

My Onedine or butch
sepuration,

Stablaand .
shisrt-iived Lo teronsh
products Waste

Loni-fved rast-
proguets

- Our. 2. 06wa cxema Ha ADS ‘ :

[ Texcm Bu8 uzypama; Target ~ muwena; Oxide rods — oKcumm npvuku; Electricity to the grid - enextpuuectso knm
enexTpompexata; Energy extraction - nobue Ha eweprus; Efficiency ~ paéotocnocoBHocT; Proton accelerator — NPOTOHEH
yckoputen; Proton beam - npotoHos con; Intensive neutron flux - cunex notok ot HeyTpoHu; Aqueous, molten salt or
physical separation - BofHO/TesHO unu duauuHD pasaense; Stable and short-lived products - cTabuAHM U KPATKOTPaRHK

npoaykTM; Low level waste - HUCKOGTeneHeH snpen aTnagmk; Long-lived rest products - RefAroTpaiHM OCTATLUHU NPOAYKTH.)

3. [IPEDJIE] HA CBINECTBYBANMTE IIPOEKTH ‘ ,
Examer sa CERN, pbrosoger ot K, Py6ua, H3CIIE[(BA BB3MOXKHOCTHTE [d Ce IPOEKTHpA
CHCTEMA, KOSTO IIE U3NOJI3BA PE3OHAHCHTE Ha HEYTPOHHO HANPEYHOTO CEYEHHME 3a NOTy4ABAHE

Ha TPETH HA4YHH Ha paboTa, HapeueH “pesoHancen HeyTpoH“. Y xsere, 6bpauTe H TEpMANEHTE

CHCTEMH, CE IPOEKTHPAT 38 TEBPAM H TeHHH ropuEa. [IpeanoxeHo e [opn KBa3U-TeUHO TOPHEO,
OCHOBABAINO CC HA KOHUEMIIMATA 34 YACTHIHOTO FOPUBO (JIENIO OT KaMbyeTa), paseuTa oT BNL.
3aMUCHIET HA HIKOM SUPEHH TPAHCMYTAUMOHHH CHCTEMA € [a NPEBPBINAT CHUIECTBYBAIIHK
ANPCHA OTNIAXBLIUM OT JIEKA BOSHE DEAKTOPR, INABHO Pu 1 NIeKHTe AKTHRHIN ChC MM 6&3 ChBMECTHO

NPOR3BOACTBO Ha eHeprusi. Tesu mpoexts MoraT fa GbAAT KNACHOUIMPAHH KATO ONHT H4 C6

3arpop LWR-tuxsner, pyrs cucremu ca npoekrapasn sa H3IPEBAPBAT TOPHEBHA UHKLJ B

NPOW3BOACTBOTO Ha eHeprius. Ilobeuero xoHnenuun ce 6asupar ma nuueinmuTE YCKOPHTENH.

Exurmsr or CERN u BNL npepnarar nsnonssagero na IPOTOHEH NAKIOTPOH,

Ea
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3.1. Haunonanna naGoparopus s Jloc Anamoc - ADTT-nporpama

Anpeunte cuctemn, npoekrupanu 8 ADTT-nporpamara B Jloc ANamMOC HMAT MHOTO
TP HJIO3KEHUS: TPAHCMYTAIHS HA H3TIOJI3BAHO APEHO FOPHBO U OTAENEHHUS IPH NPOH3BOACTBOTO
Ha OPBXUSA IJIyTOHMH, KAKTO M NPOM3BOACTBO HA APEHA EHEPrHA OT TOPHEBHS LHKBJ Ge3
CHJIRH PAJIMOAKTHBHY oTuaxbuu. Jlaboparopusta B Jloc Anamoc (LANL) Teepan ue ADTT
MOXE 12 N0EME NMPOU3BOUCTBOTO M CIIMMUHMPA CBETOBHOTO HATPYNBAHE Ha:PEAKTOPEH H
“BOEHHEH” WIYTOHHH H Ja Jaje ANTEPHATHBA N0 OTHOWIEHHE HA KOHBEHIMOHATHUTE SAPEHH
PEaKTOpH, KA4TO HO3BOJIABA MBIHOTO H3MOJ3Bane Ha Goraro ropmeo (topuil) 6e3 kpaiino
OTAENSHE WK ynoTpeba ra oboraTen MaTEpUas NO KOETO U {4 € BpeMe HA [MKHIA. B Kpaitaa
cmerka ADTT cucTeMuTe MOraT Jja MpeMaxHaT HZHCKBAHUATA 33 JWITOTPARHOTO ChXPAHSBAHE
Ha paguoakTHBHHTE OTnagbun. LANL n3nonssa ocuosrua ADTT snpen nusaiin sos pouuxure
Tpu (YHIAMEHTAJIHY TPUIOKEHHS HA xoHuenunata. ADEP (npoussonctso ma emeprus) e
TOPHEBO OCHOBABAIN C& eHEPIHEH Npoussoauten; ATW (TpancMmyTanus Ha OTHAABIH) U3NON3Ba
u3pasxonsano ropuso; ABC (konBepcrs) H3raps OTIEEHHR IPH OPBXHATA WTyTOHui, Benaxu

TE3H CHCTEMH HPOHIBEKOAT CNICKTPHYECTBO H CAMO CJI&GILHJ’!PI cTabuiH W30TONH HA

IPOMYKTHTE HA AAPEHOTO Henene (Qur. 3.).
[Moaxpurrunute cucremy, npenyoxenu ot nporpamata ADTT, npencTaBiapaT OTKNOHEHHE

OT TPAAHLUHOHHUTE ANPEHH PEAKTOPH, HO T€ BCE MAK €€ CTPEMAT 1A 34n43sT rxaﬁ-noGpo-ro’, '

KOETO TEXHONOTUATA € IOCTHIHANA NPE3 FOAHHATE, KATO H3IIOJ3BAT PA3YMHO KOHCEPBATHBEH
HH3aUH HA CHCTEMUTE,

Accelarator ;
Dativars 800 MoV profon ! .
woam fo fargst Bowar Svatern
. - Stsam-gensrated slectrical
power [10-20) % rsjumnied to
. accalorator)
Target
Protona strildng target  joo———" )
prodice spaliation Separations
eutrons Flssion products removed fram
fusl Long-tived elsmants
Ve isalated for trahsmutation
| Blanket . S
| Neutrons ars multiplied in
i the straunding fissionabia
‘fugl {circulating molten salt) Waste Swear

B o |  Shortllved fission products to°
lueal gnglnanred storage

8 G &

(ur. 3. OcHoBHI cueTasHm vacTy v dyHkLAM Ha ADTT Los Alamos system.

[ Texcm B8u8 guzypama: Accelerator. Delivers 800 MeV proton beam to target. — Yekopurer. Npouasexga 800 merasaros
GHOM 0T NPOTOHY 32 MuweHaTa.; Target. Protons striking target produce spattation neutrons. — Muiiena. NpoTokuTe, yapAum
MyILieHaTa, W3GMBAT CnanauuorHy Haytpony.; Blanket. Neutrons are multiplied in the surrounding fissionable fuel (circulating -

molten salt). - (AkTvsHa) cpena. HeyTponuTe Ce yBBAMIABAT B CPENATA OT AAPEHO IOPUBO (LMPKYAMPAILIX CTOMBHYW CONWY.;
Power System. Steam-generated electrical power.(10-20% returned to accelerator). - EHepruiia cuctema, Enextpoerepri

npowaseneta ot napata (10 ro 20% ot Hes ce nopasat o6paTHO Ha yekoputens).; Separations. Fission products removed from

fuel, Long-lived elements isolated for transmutation. - Pasgensne. [TPORYKTATE, NOAYYEHYM B PESYNTAT HA ALPEHIATE PBAKUMM,
CE OTAENST 0T ropusoTo. [biro XKUBEBIIMTE BNEMEHTH CB U30AUMPAT 33 npepaboTka.; Waste Streamn. Short-lived fission
products to local engineered storage. - NoToK 0T Apperm-OTRAmbLY. KDATKO XUBEBWMTE CREMEHTH, NDNYYEHU B PE3YRTAT KA
SAPEHUTE PEAKLMM, Ge CbXPAHASAT B GNU3KO XpaHWnuLLe.]
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OcHoBEHTE cheTasrM uacTH 1 Gynkuun 52 ADTT ca wioctpupanu B Our. 3 3a cucrema,
KOSITO MPOU3BEXKNAA ANPEHA EHEPTHA OT TOPHH ¥ YHHUILOKABA CBOUTE [IbJITOKHBECIH LD EHY
oTtnamsuy. CHCTEMATA 3an0uBa ¢ H3xonen u3oTon 22 Th ¥ ro npespbIUA Ype3 NONIBILAHE Ha
HEYTPOHH B 54PEHOTO ropuso U, ot koeto ce npouspexaa eneprus. CHCTEMATA € ChCTaBena
OT peaxrop, 0603Ha%eH BbB QUrypaTa kaTo 00eJUHEHNeTO OT MULIEHATA 1 AKTHBHATA Cpela,

KOHTO CbABPIKA ANPEHOTO FOPHBO H AOSACHKALUIHTE HA npepa60TKa. SIGPEHUTE OTHadbUH. 3a .

Bceku nonoben PeaKTOp BCAKO LENCHE HA AOPO NPHYHUHABA OTHGNAHETO HAa HOCTATBYHO

- HGYTPOHH (HOpH H Cjief 3aryOuTe), 3a 4a e NPEeJH3BHKA HOBO PA3LSIIBAHE, TAKA Y€ IPOUECET &

HenpekneHaT. 34 Bendku ADTT-cucremu 3ary6ure ca nopeue nopaju HeOGXO{UMHATE HEYTPOHH
33 PepaboTKa HA AAPEHATE OTIALLIM, ¥ 34TOBA HIMA CAMOTIOIIBPIKAIIA C& BEP HOKHA PEAKIINS.
CrefoBaTEIHO CHCTEMATA € TACHBHA H HeonepaTHBHA. Ho upes komnencupaneTo a 5-10 %
OT 3ary6HTe HA HEYTPOHH OT BLHIICH HATOYHHK HA HEYTPOHM CHCTEMATA Iue (YHKIHOHMpA
eeKTHBHO, BBIPEKH Y& BEPHKHATA PEAKIAS HAMA 1A GbJe CAMONOLIBPIKAIIA CE.
3.1.1. ABC

Hauuonanuata naGoparopus Jloc AnaMoc e npefokunsia NpoeKkT 3a YCKOpHTenHa
NONKPHTHYHA CHCTEMA, B KOSTO BPENHHTE HPOIYKTH, NOMYYCHH B PE3YJNTAT HA SJIPEHOTO
pasmajaHe, octaBa Ja Ceé HATPYNAT, HE CAMO 34 JA NOMTBLIAT H3JIHUIHUTE HEYTPOHH OT
pasnafaneto Ha Py, HO W 32 [A NONTBIUAT NONBJIHWTENHHTE HEYTPOHH OT YCKOPHTEJIS.
CHCTeMATA IOCTHrA MHOTO BHCOKA H3MOM3BAEMOCT HA TOPHBOTO, 663 14 € HEOBXO L HMA. HEroBaTa
npepabotka. ChILE Taka He & HeOOGXOAUMO npemaxBareTo Ha auperu ornaubuy. The General
Atomics Corporation e npéanokmia nporpaMa cb¢ cxonHu nesu. Helfnuat aupen peakrop,
OXNAXIAH OT XeJIHi, ¥ u3non3pani rpaduT, B Koifto e cioken nzoronsr 2?Pu, e npennoxen
KATO IbPBH TAIl B YHHLIOKABAHETO HA 9Py,

3.1.2,ADEP

Moxe 6u maii-paxnata chcraBHA vact ot mpoekta ADTT B mbarocpouen miad e
TIPOU3BOLCTBOTO HA eReprus upes yckopurenn (ADEP), npr xosTO ce H3NOJ3BA TOPHH KATO
aupeno ropuso. Cucremara e 6asupana sa wuxea Th-U, B xoltro *2Th ce npespnna upes
nornvane Ha HeyTponu B 23U, koifTo e mopxomsaus 3a nenene. Tosw MUKLN € M3C/EABAR
3a1b1004eHO 32 ynoTpeba B KOMEPCHAIHM SAPEHH PEAKTOPH 33 NPOM3BOLCTBO HA
ENIEKTPOEHEPTHs. [1aBHATA HeN Ha eKCTIEPHMEHTA C PeaKTOpA € 1A mokaxe, de eeKTHBEH
ALPEH PEAKTOp, M3NON3BALL TO3M FOPUBEH HUKBJ, MOXKE A4 Oble TIOCTPOEH W TOH mie
npomnssexna nosede *3U 0TKONKOTO kOHCYMUpA. BbBexnaneTo na ycxopni"en € C [es ja ce
107061 HKOHOMHMHOTO M3NO/T3IBAHE HA HEYTPOHM H 114 PELYIHPA NPOGIeMEr ¢ edexTHBHOTO
U3NON3BaHe HA OBLP3HTE HEYTPOHH, KOSATO CHBPEMEHHHTE PEAKTOPH € HeoGXOAMMO Ha
npeoaosiesT. MSTOUHMKET 1A NOTBIARUTENIHA BEYTPOHH HONBJIBA HEOBXO JHMHTE HEYTPOHH KATO
H3[0/13B4 1ACT OT NPOU3BEHEHATA eleKTPOeHeprus. ToBa yBeHueHne HA NOTOKA OT HEYyTPOHH
TIO3BOJIAIBA HA SADCHHUTE PEAKTOPH, KOUTO ca mpoekTupann 3a ADEP na npoussesuar euepras
OT 06MKHOBEH TOpHUH, 6e3 14 Ce HaNara U3NON3BAHETO HA BUCOKOOBOraTeHO AXPEHO FOPUBO M
nopu Ge3 xumuyecko n3pmuuane Ha 23U, EAROBPEMEHHO ¢ TOBA Te3H peakTopu npepaboTsar
AAPEHUTE OTNANBIN. 33 JA H3IBARABA CXONHN DYHKIIMH, eHH KPHTHUEH peakTop TPAGBa 18
H3I0/3BA BACOKO OGOraTeHH ANpPEHH ropuEa,

" ADEP-cucremute Gu TpaGBano a ca B ChCTOSHHE 14 OpepaboTAT rojsiMa YacT OT
HEYLOOHRTE H ABLATOXHMBEEIIM NPOAYKTH Ha ANPEHOTO jenene. ¥Tc w 2T ca equu or wali-
OMACHHTE MPOIYKTH, 33IM0TO HPH THX PHCKET OT 3aMbPCABAHE ¢ HAH-rONAM HOpagH
TPYAHOCTUTE, KOHTO Ca CBBP3AHA C TAXHOTO ChXPAHEHHE. 34 MIACTHE TE3H MIOTOMH HMAT
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CNOCOGHOCTTA /1A 3AXBALIAT JIECHO TOMVIMHHA HEYTPOHH H JIECHO MOTAT 4 6B AAT NpeRbpHATH
cbOTBETHO B cTabunruTe 'WRu u 30X e, Tperuar nait-sasken muaroxupeeny u3oron e B35Cs; 3a
Jd ce M3MON3BAT e(EKTHBHO HEYTPOHHTE, € HEOBXOAUMO OTHENHUTE H3OTONH HA LE3HAT A4
6bLAAT pasjienieHn Hpeau Aa 3anowHe usrapsuero na 3Cs, Ho Tosa pasnensme ma '¥Cs n
137Cs, xkaxro u Ha ¥Sr u PSr, Moxe na Gbie NOCTHIHATO 6e3 CHELUWANHH YCHIMS 4pE3
pannoakTHBHO pasnajane B ADEP-cucTemure, KoeTo U3M0/3Ba BB3MOXKHOTO 6P30 OT/IENSHE
OT TEYHOTO FOPHBO HA TEXHHTE MPEALICCTBEHHUY - HHEPTHHTE rasose. Manku kommyecrsa

12680 u MSe, nosyueHH OTHOBO B PE3YNITAT HA SUPEHOTO NENCHE, ChLIO MOTAT JIECHO  BELHArd

na 6bpar npepaborenu. ¥Sru 7Cs ca 0CHOBHUTE CHCTABKH HA OTHANBIHTE U € HO-TPYLHO A4
Obuat npepaboTens MOPAH TAXHATA MaJIKa BL3MOXHOCT 33 3AXBAIIAHE HA TOIUTHHHEN HEYTPOHH.
JlHec u3rnexaa HambJIHO OCbINECTBMMA npepaboTkara Ha P Te, 1221, 135Cs, 126Sn u Se, xouro
3ae[JHO CbCTABNABAT 4,5 % OT BCHYKK NPONYKTH H4 SAPEHOTO Henene, nonyuenu ot ADEP
Ocrapanute NPOAYKTH C€ CbCTOAT OT CTAGHJIHE aTOMH, KPATKOKHBECIIH H3OTOMNH H
IBJITOXKUBEELIH H3OTOIH, KOHTO HE NPEACTABJIABAT 3HAMMTE HA onacHocT. He e neobxoqumo
na ce mpepadorsat #Zr u 17Pd, 321070 TAXHATA PAAHOAKTHBHOCT € MHOTO MAJIKA, PA3N4JAHETO
HM C€ XapakTepu3npa C MaJIKa eHepTUsi U KaTo GNArOPOHHM METAIH Te HE MOTAT JIECHO OA Ce
pasnpoCTPaHAT N0 eCTEeCTBEH BT B OKonHaTa cpeda. 7Cs u PSr ue morar edexrusHo 12
Hbnat npepaboreny B akTHBHATA 30HA Ha ADEP-crcTeMuTE NOPanu MATKHTE HM HANPEYHH
CCYeHNS, . ' i

Hpoekrsr #a ADEP-enextpuvecka ueHTpand Ceé ChCTOH OT PA3NMYHHA CHCTEMHM WIH

YCTPOICTBA, KATETOPUIUPAHH KATO!

1. KomMOHHAmUATA OT MHINEHATA M AKTHBHATA CPE/IA, B KOATO HEYTPOHKTE, OJYMEHH B PE3YJITAT
HA B3aHMOJEMCTBHETO HA HOHEH CHON C MUINEHATA OT CTONEHH COJIH, C& YBETHYABAT,
TODVIMHHATA €HEPIHS HA SOPEHOTO pasnalaHe, reHepUPAHa B OPHUBHATA CMEC, C& OTHENIA
JAOKATO NPEMHUHABA. Ipe3 OBNACT ¢ rPAQUTHH PErYNATOPH OT I'bP BHYHHTE TOIJIOCOMEHHHLH.

2. CucTeMa 34 OXJaXIAHE OT LUPKYJHDALUE COJIM, NADHW FeHEPATOPH ¥ TYpOMHH 3a
NPEeBPBUIAHETO HA TOIUIHHHATA CHEPTUA B SJIEKTP HUECKA. '

Cucrema 32 MPOYUCTBAHETO HA FOPUBHUTE COJIM OT ra3000pasHH NPOJYKTH HA ANPEHOTO

" HeJIeHE W ACOLMUPAHA €JCKTPOJIMTHA CHCTEMA 34 H3BJIMYAHE HA OGparoponHuTe o

noJrybIIArOpOIHATE METAH, ‘

4, YcrpoiicTsa, IpeiHA3HAYEHH 38 OTAENSIHETO, NPSIHCTBAHETO H PEPabOTBAHETO HA FTOPHBOTO;
Te3n yCTpolcTBa NOCTOAHHO e 06paboTBAT NOTOK OT PA3TONEHH COJIH, ’

5. Cnomararenso o6opyaBase 3a KOHTPOJI BbPXY COJIATE,

6. 06w yerpoiicrea u ofopyasane, BKIOYBANIO CHCTEMH 32 KOHTDOJI, HHCTPYMEHTADHYM,
CPEICTBA 33 NOAADBKKA, CHOMArATENHO SJIEKTPHIecKo obopynBaKe, cHCTeMH 34 pabora ¢
AXpeHuTe OTHALbUM, XPAHAIHIWIA 38 0TPaboTEeHOTO ropuBo, BOAHM KOHIEH3ATOPH,
TpancOPMATOPH H APYTH. \ '

W

3.1.3.ATW o
Llenra #a npepaborBaHeTo Ha OTHaABUMTE C MOMOIUTA HA yckoputenn (ATW),
npencrasaasamo noanpoext Ha ADTT, e na ce yHHIOXKABAT aKTUHRINTE U IbJITOKABECILUTE
SAPEHH OTNAMXLUM OT KOMEPCHAIHATE SIPEHH PEAKTOPH 33 IPOU3BO/ICTBO HA &MEKTPOCHEPTHS.
AXO DA3LENAHETO HA PA3NHYHHTE H3OTOMH MOXe Aa OBJ& OCBHIIECTBEHO, TO TOTABA

MBJTONKHBECIIUTE PASUOHYKICHAN B OCTABAILNTE SAOPEHH OTHANBLIM IS 61:1.1a'r 3HAMHATENHO

TIO-MAJIKO B CPABHEHHE C OTNALBLUHTE IPH PEAKTOPHUTE, HINO3BAIIN IEKA BOJA.
Cucremara ATW cbmio Taka uean jga 6blie NOCTOSHHO 3aXpPaHBAHA OT OTHALBHU OT
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KOMEPCUATHUTE AAPEHY PEAKTOPH, U3NOJI3BALLM NeKd BOAA. braroyapenne Ha W3MULIbKA Ha
HEYTPOHM, OCHI'YPEHH OT YCKOpHTEJs, I'bpBOHA4aNHATa NpepaboTka € OrpaHuuena 1o
IPEMAxXBaHETO Ha UMUPKOHHEBATA OOBHBKA H YpaHd. Beuuyku Npyru akKTHHHAH H OPOIYKTH Ha

SOPEHOTO AeNeHe Morar Aa ObOAT MOJAJEeHH B aKTHBHATA Cpeja, mopainu GakTsT, ue

BB3MOXKHOCTHTE 32 PEMAXBAHE HA TE3H NPOAYKTH C& HAJUIE B CHCTEMATA 34 OTAENSHE,

KoMepCHaNHITE SAPEHH eKTPONEHTPAIIH CA THITHYHO C MOIHOCT OT 0kou1o 3000 MW u
ocTasaT ropguiuHo oxono 300 kg muyronuil W Apyry akTHHHAH B OTPabOTEHOTO rOPHEO,
n3no3Baiiku oxoso 1200 kg sapeno ropuso. ITo Tasu npirunna ATW-cucrema, paboTerna che
CBHHIATA MOILHOCT KA4TO DEAKTOP C JieKd BOAA (LWR — Light water reactor) Moxe 1ia uaraps
otnagbouTe oT LWR, aKo eXCnNOTAUUOHHHAT H CPOK € CBLINHAT KATO TO3H HA ChOTBETHHA
LWR. 3a yanmoxasaneto Ha ornajsuate oT Benuxu LWR s Ilsenns 3a cpok ot 30 roguun
we 6bie HeoOXOJHMO noCcTpoABaHeTO Ha okoJsio 3000 MW ATW-cucremn. MkoHOMuUUECKH
nomneysato ATW-crcremire ca no-Hensroian ot Hasupana va ropuit ADEP cucrema, Toii
KaTO MOCJIERHATA TPAOBA cAMO J1a YHHITOXKH CBOHTE SIIPeHH OTNABUH H €/IUH YCKOPHTEJI Che
CKPOMHH Bb3MOXHOCTH 61 1 [OCTATTUEH, 33 12 OCUTYPH MAJIbK LOTOK OT HeYTpoHH. Exna
ATW-cucrema tpsbsa fa yHHKOLUIH HE CAMO CBOHTE SAPEHM OTHAIBLH, HO H Te3dW Ha 3-4
JIPYTH AAPEHH PEAKTOPA C j1eKa Boxd. C1eH0BATENHO ¢a HeOGXOJHMH MHOTO OBEYE HEYTPOHK
OT YCKOPUTEIIS ¥ TOBA O3HAYABA NO-BHCOKA LEHA 32 MOCTPOABAHETO MY H HO-BHCOK Pa3XOll Ha
eNIEKTPHUECTBO 34 camMus yckopuren. Ho pactsiuara Tpesora mopalau yBeNHuyaBaliUTe ce
KOHUEHTPALKH Ha INyTOHUH B OTPAGOTEHOTO AAPEHO FOPABO MOTAT B GbJeIIe Ja NPOMEHAT
IepECceKTUBATA 33 TO3H IPOEKT.

3.2. CERN

K. PyGua n0pa3si CBOHTE (b BOHAHAIHN HACH 38 KOHCTPYHPAHETO HA YCKOPUTEJIHE CHCTEMA
(r.Hap. Eneproycunsarten — EY), 6asupana Ha TopHesus rop HBeH LUHKBJT € IPHMECH OT TBBPUO
ropuBo. Ho no-kbcHO Geltie 0CH3HATO, e NOAKPHTIHYHA CHCTEMA C TB’bp,LIO rOpHBO H TOIJINHHH
HEYTPOHH, PEryJIUPaHy B Jieka BOAA, € HEFB3MOXKHO Ja OBe NOCTPOEHA, OCBEH AKO He CT4Ba
JAyMa 3a MHOTO HHCKOeHepruifHu cucremu. B pesysrar rpymara or CERN pa60'm BBPXY
cucTema, basupana Ha CHeKTLp ¢ ObP3H HEYTPOHU.

EY-monynmure ce cberoat ot 1500 MW cwe cobereer 1 GeV yckopHTen ma npoToHn or
12,5 mA (8. @ur. 4). [IpoekTHpaH e KOMNAKTEH H HALEKAEH MIKIOTPOH, H3NON3BAILL PazIuIHu
Monyan. Enna enexTpouenTpana Moxe Oa ce ChCTOH OT HAKOJKO Takusa EY momynu.
EneproycriiBaTenaT e roaMo i IaCHBHO YCTPOMCTBO, B KOETO e CTOB&pBA CHONA OT MPOTOHH
W TOMJIMHATA, FEHEPHPAHA OT SUPEHHTE KACKA[HW, C& U3BJIMYA, 6€3 Na AMA JPYTH OCHOBHH
€JIEMEHTH, KOHTO A C& poMensT. MOMBOCTTA ce KOHTPOJIMPA NIOYTH H3ALAJIO OT NOTOKA OT
yckopurens. Hama ussecTHu TexHONOTHYHE GapMepH NPel NOCTPOSBAHETO H4 JIEMOHCTAIHOHHO
ycTpoiicTBo. '

CucTemaTa ¢ OXJ1aXK1aHe OT TEHHO OJIOBO € YACTHYHO Gasupana Bbpxy pYCKH H3C/IEXBAHNS
H OIAT C TEYHO OJIOBO-TEMHOCT H OJIOBO-GHCMYT eutectic peakropu (T.e. PYCKUTE PEakTOpH 3a
nonsonuuun) Tasm cucTema mpuTexasa MHOro nobpa curypHocT W MHOro nobpa

“neyrponnoct”. Ho Bakon npoGiemt, CBBPSAHM ¢ XMMHATA, KATO KOPO3HBHHTE CBOHCTBA HA
BHCOKOTEMINEPATYPHOTO TEUHO 0/10BO 1 Ha Pb/Bi eutectic, nocTassaT cepHO3nN MpedKH npex
OCBILECCTBABAHETO HA TA3K Haes. :

['pynara or CERN Beue e nposesa 1eMOHCTPAUMOHEH EKCIIEPHMEHT, IOKA3BAII IO H3BECTHA
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_ pusukau ehoroeun

CTENneH OChINECTBUMOCTTA Ha KOHuenuuata 3a EY. ExcnepuMeHTEHT ce € CbCTOSJ OT
TOMJIOU3MEPBAHNs HA 3,6 TOHa 0GHKHOBEH U HeoGOTaTen ypaH, o6bIeH ¢ BHCOKOEHEpPTHEH
cion ot npoTonH (1 — 3 GeV). Haii-uHTepecHUAT pesyaTaT OT TO3M eKIEPUMEHT € ONTHMAJTHATA

CHCPrus Hd IIPOTOHA 34 MPOU3BOACTBO HA HEYTPOHU Upe3 peakuuy Ha OTUCIIBAHE B WIBTHATA
MHILCHA.

, : - (30 MW ) - f ;
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B : Fisslon Fragments Waste Packaging | To Sacuior
Reprocessing Complex 2.31 1 (vitrificstion) > Reposltary
(every 5 years) .

Qwr. 4. EY-cucrema cnopen Rubbia
[ Texcmn Bv8 gpuaypama: Injectors — Ukexktopu; Booster — Yokoputen; Beam - Cron; Generator ~ Teneparop; Turbine -
Typ6una; Accelerator Complex - Komnineke Ha yekopurens; Energy Amplifier — Eneproycunsaren; Condenser - Konpgrsatop; -
Power Generation — NpouseoacTao Ha enexTpoeneprus; Pump — Nomna; Core ~ Aapo; Heat exchanger — Tonnoo6umerHmk; Fuel
Discharge - W3paxpane Ha ropueoto; Fuel Loading - 3apexaate ¢ ropuso; Spent fuel - OrpaGoTero ropuso; Reprocessing
(Partition) - Npepadotka (Pazpenae); Fuel fabrication ~ MponasoacTso Ha ropuso; Fresh Thorium Supply -~ Hatouruk Ha
Henanonasax Topuii; Actinides - AxTunnmw; Fission fragments - Qparmexa, nonyueHu B peaynTaT Ha aeneHeTo; Reprocess-
ing Complex {every 5 years) — Komnnexc 3a npepa6otka {Ha scexu 5 romrin); Waste Packaging (Vitrification) — Maketupane Ha
appexuTe oTnaabum; To Secular Repository ~ Ksm xparunuuero.)

[

3.3.JAERI “OMEGA”

B Slnorus, wammosajna nporpama, Hapeuewa OMETA, 6¢ craprupana B 1988 rom. 3a
H3CNENBale H NoAOOpABAHE HA HOBW TEXHOJIOrHH 33 mpepaborka HA AOPEBATE OTNALBLIH.
Anoncxuar muctaTyT 00 atoMua enmeprus (JAERI) nposexna wicnenpanns CuONACHO Ta3y
TIpOrpama, KOUTO ca 5a3UpaHn Ha NPepaGoTKa ¢ TOMOMITA HA NPOTOHHHA YCKOPHTE/IH 33€IHO C
TpancMyTauus, 6a3upana Ha PpeaKTop, NpeaHasHauer 32 pafoTa ¢ ObP3u HeyTPORH U nopobpena
TEXHOJIOTHA 33 pa3jeNsse.

[MpoekTsr 3a npepaborka ¢ nomomra Ha nporonen yckopuren B JAERI srmiousa .
KOHIENTYAJIHO H3C/IEABARE HA CHCTEMHTE 3 TPAaHCMyTalus, npepaborka, kakTo u paspaboTkaTa
HA MOIEH NPOTOHEH yekopuTes. [Ipennoxeny ca J(Ba BUAA yCKOPHTEIHA TPAHCMYTALMOHHHU
CHCTEMH: ¢/THATA - H3TION3BAIIA TEHPLO POPUBO, APYraTa - CTONEHH CoNik. M IBeTe ca cnemmanso
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 Qusuka uekoroeusn

HPOEKTHPaHH 32 npepaborka m TpaHcMyTauus Ha oTpaboTeno saapeno ropuso. M B neere
CHCTEMH, 3apeIeHaTa C AKTHHI/IH, IOAKPHTHYHA AKTHBHA cPeaa € GoMbBaHMpana OT NPOTOHHHS
YCKOPHTE H OCHTYPABA MOAXOLSL CHEKTBP OT HEYTPOHH 3a HATAPSHE HA AKTHHHIAHTE.

JAERI R&D skmiouBa KOHUEATY4JHO H3CJIEABAHE HA CHCTEMHTE 34 npepaboTka,
paspaborkara Ha KOMILIOTBPHH NPOTPAMH 33 CHMYJMPAHE HA NPOUECHTE HA OTuennaHe "
EKCIIEPHMEHTH 34 IPOBEPKA.

JAERI e npenioxuna n0CTPOSBAHETO HA TOJISM H MOILIEH JIMHEEH NPOTOHEH YCKOPHTEN,
napeuer Engineering Test Accelerator (ETA) ¢ [,5 GeV eneprusa na csona a 10 mA cpenna
roJieMuHa H4 TOKd. [llapHara nen Ha ETA e na mposese pasnuMHH TEXHHUECKH TECTOBE 34
TPAHCMYTALMS U [IPYIH Bh3MOKHU SAPEHN TEXHOJIOTHH H NPWIOKeHHA. KOMIOHEHTHTE Ha

' TO3M yCKOPHTES TPAOBA BEUe J4 CA FOTOBY U H3l‘lp06BaH‘H.

HenTa HA KOHNENTYATHOTO HACIEUBAHE € 44 Ce pa3paboTAT TEXHHMECKH OCBHLIECTBAMH
METOJIM 34 TPAHCMYTALMORHA cHeTeMa. [IpenNoKeHIAT KOMILIEKC € MPOEKTHPAH KATO CHCTeMa,
Kos1To npepaboTsa oxosio 250 kg 3a roHKa, KOETO OTroOBaps HA MPOU3BOACTBOTO HA AKTHHHLH
OT peaxTop € Nexka BoAa ¢ MomuocT okono 3000 MW, Kanauurersr Ha TPAHCMYTAUHOHHUS
‘kOMIUIeke € H36pan Mpo6HO, 6a3UpPaH HA CTPATErHUECKHTE H3CNENBAHHA HA CHCTEMHTE 34
TAKETHPAHE HA SUPEHHTE OTHAfAbUY ¥ TaxHaTa npepaborka. CyOkpuTHUHATA AKTHBHA Cpeaa
Tpabsa pa paboru ¢ axTop Ba ymHOMKeHne oT okoso 0,9, 3a ga ce HamanAT MawabuTe Ha
NPOTOHHASA ycxcopmen 1 14 ce noJo6pu eHepruiHus 6aNAHC HA UANATA CHCTEMA,

3.4. U3CJAEJOBATEJICKA ,HEI/IHOCT B IHBELII/IH

I/IHTepecm‘ sa nacnensane B llpenns e mpuxen oT yBexmeHHeTO, Y€ TEXHOJOrHATA Ha
[ABHXEHA OT YCKOPHTET TPAHCMYTANMs MPEIJIAra Bb3MOXKHOCT Id C& H3BBPLIBA HO-YHCTO
pasnernpase Ha SAPA 33 HEOUPE/IENEHO BpeMe, Hilesd, KOATO OTIOBAPS HA MIBENCKHMTE HYKIH H
TEXHOJMIHYHN YMeHUs. Berpeku, ue H3caenBaHeTo Ha aITepHATHBHY Bb3CTAHOBAMH H3TOYHHIN
€ B XO[, BCE OLI¢ HE CA Ce MOABHJM HHKAKBH IIHPOKOMAWAGHH pEMIEHHA KOMTO 6uxa
nocpewHany 6bULUINTE HyKAH OT eHeprus. B cbwoTo Bpeme npobneMuTe Ha HICAEABAHETO
CBBP3AHH C H3MONIBAHETO HA SHEPIHS OT PA3NENBAHE HA ANPA CA BCE OLUE MHOTO Ha 6poil.
HHec e TpynHO na ce Mpeickaxe KOra OCHOBRUTE NPOGNEMH B Ta3u 06acT e GbaarT peLIeHH.
Wl Hakpas, BHOCET Ha eHEPIus BJIMsE OTPHUATENHO BBLPXY Gananca Ha TBPTOBHATA H IPABH
Ulseuns 3aBHCHMA OT MOMHTHYECKH B HKOHOMHYECKH PEIEHUs B3ETH B PYTH CTpaHH.

C nBOHHATA HEJ 14 ce HAMEPAT METOLH 32 06Pa6OTKA HY OMACHM AXPEHH OTOALBUH, KOHTO

no-jiecHo Huxa ce BBLINPUEHH OT OGLLLCCTBOTO OTKOJIKOTO OPAKOTO reONIOKKO H3XBBPJSHE HA

H3pasxoNBaHOTO rOPHBO, B B ChILOTO BpeMe xa ce HpKBJICKaT CTYLEHTH B C(bepaTa HA AApeHH
H3CTEeOBAHNA, € YUPECACHO HAMOHAJIHO CEIPDYAHHYECTBO 32 H3CNEABAHE HA TEXHOJIOTHH 324

TPAMCMYTAIHA YpPEe3 H3NOJI3BAHE HA YCKOPHTEJH, B YACTHOCT ‘{pCB YCKOPHTEIHA TEXHOJIOI'HH
34 TPAHCMYTALHA HA SAPECHAN OTNALBIH.

3.5. HAIKOU EBPOIIEMCKN NEMHOCTH
Hsxou HHCTHTYTH R H3CIEN0BATEICKH HEHTPOBE OT PA3/HYHH ERPONECKY CTPaHK (Ieenus:
KTH, CTH, UU; I'epmanns: KFK, KFA; ®panmns: CEA; Utanus: ENEA, Politecnica Torino;
Xonanuns: ECN; Benmxo6putanns: AEA u Esponeiickn HECTHTYT 34 TPAHCYPAHHEBH EIEMEHTH,
Kapncpye) nanpasuxa sasska xbm EC 32 cbBMeCTHO (MBAHCHPAHE HA NpoeKTa B 4-aTa paMKoBa
nporpama sa EC 1995 — 1998 rr., [Iporpamua geiinocr 1, ciepa: V. Eneprus, RTD u
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JeMOHCTpPAaLHOHHA nporpama: 12. Bésonacuoer na supenoro penenue, OBJIACT A:
“Maciensade HA WHOBATOpPCKU moaxomu”, mon-obnact A.2 ; “CxeMH HAa OUKIH H4 FOPHBO
(paspenane u TpancMyTanus)”, A.2.1: “Crparersuecku uacneasanus”. imeto Ha mpoexra:
3HAYEHUE HA TEXHOJIOI'MH, OCHOBABAUIU CE HA YCKOPUTEIJIH, 3A
BE3OTTACHOCTTA HA JEJEHUETO HA AIPOTO (IABAT). 3assrara e nprera ot CEC
W B MOMEHTA GE BOJST NIPEroBOpH 3a JOrOBOP.

O6mara uen ¢ Ja ce HAPaBH eBpoNeiicka NPeleHKa Ha Bb3MOKHOCTHTE HA 3aJBHIKBAHU
OT YCKOPUTENl CHCTEMH OT XMOPHIHW pEAKTOPH OT IMeZHATA TOYKA Ha 6E30NACHOTO
NPOH3BOJCTBO HA EHEPIUs, MHHMMAIHO MPOM3IBOACTBO Ha OTHANBIM M BH3MOXKHOCTH 32
tparcmyTtauus. [1o-To4no:

“a. Jla ce mPOBENAT CHCTEMHM OPOYYBAHHS HA W3MOJ3IBALNY YCKOPHTEN XuOpUAHH
CI/ICTGMH'
6 [Ja ce nmpeneHn TeXHOJOrAATA. HA ycxopme.rm"re
a ce IpoyUBa PAAMOTOKCHIHOCTTA HA LMKBJAA HA TOPHBOTO 3& XHOPAXHUTE CHCTEMH
¥ ACHEKTHTE HA HEepa3IpPOCTpaHeHueE;
r. la ce OCHIypAT OCHOBHH SAPEHM ¥ MATEDHANIHH NAHHH 32 XHOpHUHMTE CHOTEMH
ypes OpecMATAHE H SKCIICPHMEHTHPAHE.

KpaiiBaTa uen € id ce KOHHEHTPUPAT H KOODAHHUPAT PA3JMYHH OPOEKTH OT CTPAHHTE-
ufIeHKM 34 Ch3JABAHE HA eBpomeficka HAyHHA U TEXHONOTHUHA OCHOBA 32 EBEHTYAIHM MO-
HATATBIIHA np‘oému, EMAI} 34 [EeJ Pa3sBATHE HA 3amasBall OKOJIHATA cpeja, mo-pobpe
BhINpHeMaH OoT oBwecTBOTO ¥ No-Ge3onaced U3TOUHAK HA Anpesa edeprus. Monenn,
HHCTPYMEHTH, YTBBLPJICHA PYTHHHU NPOLECH K HSKOM HOBH CKCHCPUMEHTAJIHH namm 3a
f'bIeIaTA eKCIIEPUMEHTAITHA JeiftHOCT mie 6bJAT OKOHYATEHHTE PE3Y/ITATH.

SAKTIOYEHHE _

Haxpas Moske 1a ce HanpasH U3B0J, 1e XUOPMAHATE CHCTEMH MOTAT A JOILIHAT ¥ PASIIMPAT

H3NO0JI3BAHETO HA smpelm MOILIHOCTH 34 ,[LOGI/IB Ha. CHEpIrus. Te ymar CHCHH(})H‘IHH 1ISJTH, TNaBHO

B HAMAJIABAHCTO Hﬂ TOKCHYHOCTTA H4 HHBCHTAPA OT FOpHBO HAMAJIABAHE TOKCHYHOCTTA Ha

AAPEHUTE OTHANBIUH. [oseyeTo OT TAX MOTraT 4a 61:11a’r MOCTHTHATH YCIEUIHO C XH6pPI).U[]«I

CHCTEMH: '

XPI6pH£(HHTe CHCTEMH HAMA HAITHJIHO A MPEMAaXHAT HYXKIATA.OT FEONOTHMHO XPAHHUTIHINE,

HO L€ I'c HANP4BAT NO-CBTHHO, NO- anGMJ’[KBO H 110-0e30nacHO. 3& pasxonuTe npy camMara

TPAHCMYTAIUs MOKE 3 C€ TJIama Ypes MPOU3BOACTRO HA SHEPTHUA. XuOpugHATE CHCTEMH

OTBAPAT HOBH B']:BMO)KHCCTPI 3a ﬂ)lvaHHTe, TEXHOJOTHY ¥ MOrar na JONpHHECAT 34
BB3CTAHOBABAHETO HA OKOJTHATA CpeEna.

B-buemem Ha XH6pPlﬂ,HHTG CUCTEMH U HA Sl,[l,pCHHTC TEXHOJOIWH KaTO UsJIO e ce opﬂonana

He HA TEXHOJIOTMUHHTE BE3MOXKHOCTH (¥ JHEC MOXEM [Ia FO OBIIAJieeM), & I0-CKOPO Ha MOPAJIHHA

u36op 3a 06IECTBOTO. 34 J4 HAIPABUM TO3M K300, BCHUKH A/ITEPRATHBHH TEXHONOTHY TpsbBa

Ja GLﬂdT NOCTABEHH HA €4 HO HHBO. IIHCC BCHYKH TGXHOJ'IOI"I/IH 3a HpOHBBOILCTBO Ha CHEPI'us

HOCAT rofanHa 3annaxa. K

‘ ' [MpeBog orm aHeAulicku:

Beuenmu Can'rnpoa Jieyesap Adpuxanos, Munow Wnak -

~ yyeHuyy ot MbpBa aHImuiAcKa rMmHasua, Codus.

Pegaxyus u cekpaiyerus: npod. Yaspap Crosinoe

CBemsm na pusukama - 4/99

|
}



JAILJIAC
VUEHUAT, KOUTO M3MUCIU
“BATKOTO HA BCUUKU
KOMITIOTPI”

(TIO CJIVYAH 250 TOOAUHMU OT
PAXKTAHETO MY)

npod. pdu Hukona banabanos,
[1510BAMBCKM YHIBEPCUTET

AMN3HEHA TPAEKTOPUS
Iuep Cumon Jlamnac e ponen Ha 23 mapt 1749 .
B bomon-an Ox (Hopmaunusa). Cuu Ha npe6un
thepMepu, TOH 3aBBLPIIBA MECTHOTO YUHIMIIE KbM KaTOJIMYECKH MOHAILIECKH OpJeH
Ha GeHenektunun. HesaBucumo or xapaktepa Ha YYHIHILETO, H3JIM3a OT Hero ybenen
- aTeHcT. 3anouBa a NpenojiaBa MaTeMATHKA B POJHHA cu rpal, KeAeTO HAIHCBA W
TLpBATE cU mMaTemaTHveckd paboru. Ha 21 romumun nomyuasa npodecopcko mscTo B
[lapuxkoTro BoeHHO yuunme, 3a KOETO MHOr0 My IOMOTHAJIO X0NaTaflcTBOTO Ha
H’Anambep. Tyk cbabara cpema Jlamnac ¢ Maamus xypcaHT Hanoneon Bouanapr -
Oboem Heros mokpoBuTen H uMnepaTop Ha (Dpaunms.
VHEHHAT UMaJl INAcTHETO Aa ofIysa u paGoru ¢ Jlaroasue, Mounx, Jlarpanxk n ga
C¢ M3paBHHM C TiX 0O MPHHOCHTE B HaykaTa. Ha 24 rogunu Beve ¢ mpuer B IMapuxkkara
akaleMus Ha HaykuTe. Jlamnac y9acTsajl aKTHBHO B PEOPraHM3ALMATA HA BHOLIETO
obpasopanue BbB DpaHUMi, B cB3ILABAHETO Ha HopmanuoTo yyunume u ma
HonuTexnuxara 8 IMapk. B npogeakesue Ha MHOMO FOTUHHU e GH npencenaTen Ha
Ilanatata 32 MEpKM H TemIMIKH ¥ y4acTBaJ BBB BHEPABAHETO HA HOBATA METPHUHA
cHcTeMa. '
-+ Jlannac e xuBsan 8 6ypHo BpeMe - roaunuTe Ha BenmkaTa {peHcka pesomonns,
TMYpHAJl C€ 33 MAJIKO U B MONHTHKATA, HO HE. OCTAHAJ BEPEH HA HHTO emuH PEXHM.
[TonuTuveckute My yBexaenns ca KpHBOJIHYENH 3ae[HO cbe ¢bAbaTa Ha Dpanuus
npes OHesH rolMHH. EauHCTBEHO BepeH ocTaHan Ha HayKaTa, Ha KOATO MOCBETHN
lUenns ci xuBOT. ITounnan npes 1827 r. p Mapux.
Dusuveckute cu uscnensanus Jlamiac 3aHouHAl B THCHO
CbTPYIHUYECTBO C JIABOA3ME, :
KOHTO NpuTexaBas 3abenexurened TalaHT U KaTo (nsuk-ekcnepumentaTop. JiBamara
KOHCTPYHpAH KaJOPUMETPH H ONpeAes i clenMOHUHATA TOMIOEMKOCT HA MHOIO
TBBPAM U TEYHH TeNa. TAXHO OpUrHHANHO H30BpPETEeHHE € NeNeHHUAT KaJIoOpUMETB).
ITepBY u3nON3BANH 3pHTENHA Tpbba 3a usyyasaHe Ha NHHeliHOTO pasiIHpeHde Ha
Tenata. 3ae[HO H3y4YaBalH TOpPeHeTo Ha BoJlopolla B kucaopoiHa cpena. Ha 24 oun
1783 r. JlaBoasue u Jlanjac oCHLIECTRHNHN CHHTE3 Ha BOHa B NPHCBLCTBUETO HA CBOM
Konern. BcHuky Tesu o6pasuoBH no TOMHOCT H OPUTHHAJIHOCT ITHOHEPCKH M3CNeABARMS
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onpeneNaT ABaMaTa y4YeHHM KaTO OCHOBATENM Ha
TepMoxumusTa. Ilox sansuue Ha Jlasoasue Jlannac
3aeMall AKTUBHA MO3ULHS NPOTHB XHIOOTE3aTa 3a
¢pnorucToHa.

Mo-kbCcHO y4eHHUAT ce 3aHMMaBad ¢ (U3HKA Ha
TEYHOCTHTe K ¢ akyctuka. Ilybmukysan cepus or pabotm
No TeopHs Ha KanuisApHATe ABnenns. Mssen dopmyna
34 CKOPOCTTA HA PasnpocTpaHeHHe HA 3BYKa BBB Bh3OyXa.
YCTaHOBUI, Y€ HECHOTBETCTBUETO MEXIY ONHTHHTE H
TEOPETHYHN CTOHHOCTH (M34MCieHH Mo dopMynaTa Ha
HioToH) 3a cKOpocTTa Ha 3ByKa MOXe Ha ce obicHHU ¢
H3MEHEHUETO HAa TeMIepaTypaTa, KOeTO Bb3LYyIIHHTE
clioeBe M3NHTBAT NPH HOcHeJoBaTellHO CBUBAHE M
pazpexaare. Jlannac nmonpasun ¢opmynarta va HioToH,
KAaTO BBBEN B Hesl Koe(hMIMEHT, paBeH Ha OTHOIIEHHETO .
Ha crneuu(HYHUTE TOIIOEMKOCTH NPH NOCTOAHHO HajJAraHe H NOCTOAHeH ofeMm 3a
BB3ayxa (Cp/Cv). Ha Hero mpunamiexn u GapomeTpudnaTa Gopmyna 3a H3YUCAABAHE
HA W3MEHEHHMETO Ha IJIBTHOCTTA HAa BBH3AYXA NPH HapacTBAHE HA BHACOTHHATA HAaK
3eMHATa MOBBLPXHOCT. _

3aHHMaBa) Ce M C reofe3us. YCTAHOBUS CHOTHOLIEHHETO MEXAY FeofesHuHus H
aCTPOHOMMUYHHNA a3UMYT B HYHKTa Ha HabatomeHue (“ypaBHenMe Ha Jlamjac™). Herosa
jac/iyra € BBBEXJAHETO Ha T.H. TpPHMaHryjlayHa Touka, ¢ Mpapo HapudvaHa Jlannacos
TYHKT. :

Jlannac npossssan HETepec H XbM 3apaxJallaTa ce [0 HEroBo BpeMme
enekTpoanHamuka. Tolf e eOHH OT ChABTOPHTE HA 3aKOHA, ONpElENsl] HHTEHINTeTa
Ha MAFHUTHOTO fI0JIe, Ch3OABAHO OT NOCTOAHeH Tok (3axod Ha Buo - Casap - Jlannac).

" Muoro no-sgayaTesHu ca .

SACIIYTUTE HA JIAITNAC 3A PAIBUTHETO HA MATEMATHKATA

To#i e npu3HAT 32 eOUH OT BOJEHMHTe MaTeMaTHHH Ha 18-ToTo cTomeTHe.
Mokxonenus (GUIMULE OT CHeABallud BeK ca OMIM BBL3NHTAHM C MNOHATHATA A
MaTeMaTHUeckoTo H3dwecTBo ‘Ha Jlanmac. Ha Hero npHHagnexaT penuua
ocHoBonosarawy paboT no MatemaTHyecka Qusuxa. “YpasHeHuerto nHa Jlannac” e
H3WEPAJIO BaX(HA PONis B TEOPHHTE 3a MOTEHUWANa, 3a TOMIONPOBOAHOCTTA,
eJIEKTPOCTATHKATA, XHApoauHamukaTa. Toll € edHH OT cb3faTeNdTe Ha TEOpHATA HA
BEPOATHOCTHTE, 32 KOSTO € HANKMCAJ ¥ PasTbpHATO NONYJNApHO u3noxkeHne. CohllecTBEH
€ HeroBUAT NPHHOC B TEOPHATA 34 PPELIKMTE W B METOAA Ha Hali-MaJIkATe KBAXpPATIL,
KOHTO Mo3B0OJIABA NpecMATaHETO NO Hali-BeposTHATA CTOWHOCT Ha H3MEpEeHHTE
BEJIHYHHH H ONpeHelITHETO CTEIEeHTA HA [OCTOBEPHOCT HA Te3H NPECMATAHUSA.

MHoro or no-KbCHO HanpaBeHHTe OTKPHUTHS B TEOPHATA HA BEPOATHOCTHTE Morar
Ia ce BHAAT B JAIIACOBHA TPakTAT “AHANMTHYHA TEOPHS HA BepoATHOCTHTE”. B
HEro ce pasmiexgaT XasapTHUTE HTCPH, reoMeTpHUHUTE BEpOSATHOCTH, TEOPEMATa HA
Bepnynu W BpbikaTa il ¢ HHTerpaja 3a HOPMAJHOTO pasnpenenease. OCHOBUTE HA
OlepaTOPHOTO CMATAHEe Ca W3TpajeHH BBLPXY T.H. “nannacoso npeobpasoBanne”.

Crnopen M. KnialiH MHOTO OT MaTeMaTHYeCKHTe NOCTHXeHUs Ha Jlannac ca no-
CKOpO “cTpaHMUYeH OpOOYKT” Ha HerosaTa THTAHHUYHA AeHHOCT Ha TMONPHILETO Ha
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npuponosHanuero. Toli He ocTaBan Ges BHUMaHHE HUTO elHA MaTeMaTHYecka Wies,
xonTo 61 Moma Ja croco6cTBa 3a OMNO3HABAHE Ha NpupojaTa. OCHOBHO HIpUIIOXKEHHe
Ha CBOMTE MATEMATHYHH 3HAHHS M YCUJIMS YYEeHHAT NOCBETHN Ha

ACTPOHOMUATA

Jlannac e 3aBBPIMAN MOYTH BCMYKO, KOETO HE Ceé € YAaJo Ha HeroBHTe
NpeliIecTBEHHLH, 32 00iCHeHHe HA ABHKeHHeTO Ha Tejiata B CHbHYEBATA CHCTEMA,
Owe npes 1780 r. Toil u3monssan HOB HawHH 32 npecMsATaHe Ha opOHTHTE HA IIAHETUTe.
WscneasanuaTa My fJokasann ycroitunsocTta Ha ClpHYeBaTa CHCTEMA. Ilpes 1787 r.
OGACHUI NPUYUHATA 32 YCKOPHTENHOTO ABMkeHHe Ha JIyHaTa. Toil mokasan, qe cpelHaTa
CKOpOCT Ha HeMHOTO [ABMXEHHE 3aBHCH OT EKCUEHTPHIHTETA HAa 3eMHaTa opbura,
KOATO M3NHUTBA BIAUAHUETO Ha MPUTENIAHETO OT nnaHerHte. CHOpel Y4EHMS ToOBa
CMYLICHHE HUMa NepHOONYeH XapakTep ¢ MHOro rojim Nepuon M MO-KbCHO .HyHE\Ta
e 3anoune Aa ce apmwxu sabaseno. OT npyra cTpaHa, 0 HepaBEHCTBATAa B HelHOTO

IBUXEHHE, TOH ONpeacnul roleMHHaTa Ha CIJIECHATOCTTAa Ha 3emMsaTa npHa NoNrCcHTE, -

Ha nero npunannexu v paspaboTsaHeTo Ha AMHAMMYHATA TeopHs Ha NpPHIUBUTE.

Jlannac mokasan, We 3aKOHBT 3a BCEMHPHOTO NpUBJIHYAHE HANBAHO 00ACHARA
ABUXEHHETO Ha IUIAHETHTE, AKO TEXHHTE BIAHMHH CMYIIEHHS ce NpencTABAT BBB BUf
Ha MaTeMaTHuecku penose. Bbs ocHoBa Ha TeopuaTa 3a cMymeHMATa TOH O6ACHMLN
BHAMMUTE OTKNOHEHNS B ABHKEHHeTO Ha FOnuTep n CaTypH OT 3aKOHA 32 BCEMHPHOTO
TpUBJIMMaNe U NOKasaj, 4e Te ca efHo OT Hali-ybequTenHuTe My NokasaTenicTsa. [pes
1789 r. Jlannac paspaGoTun Teopws 3a ABHKEHHETO HA CHBTHULMTEe Ha FOnurep u
obAcHUI HabMoaaBaHNTE 0COBEHOCTH C NEHCTBHETO HA B3aHMHHTE UM CMYIIEHUS W
npHTrersHero UM ot CabHuETo. _ _

Pesynarature or croure uscnenpamus, kakTo ¥ Team Ha HeroBHTe NPeALIecTBeHHIH
- Hioron, Ofinep, I'Ananbep u Knepo, Jlannac o6o6imun 8 “TpakraTta 3a HeBecHaTa
Mexanuka” (1798 — 1825 rr.), kaTo man w3uepnaTesHo 3a cBOETO BpeMe oOsicHeHME 3a
NBHXEHHETO Ha TejaTta B CirbHYeBaTa cucTeMa. '

Teepne nwGonutho e, ye Jlamiac e npeackasajl ChIIECTBYBAHETO HA Hali-

_ eK30THuHuTe o6exkTH BLB Beenenarta - A
‘ YEPHUTE OVIIKH
- Toli nokasaJ, 4e B ciyuail Ha [OCTATLYHO MAGHBHA 3B€3a CBETIHHHHUTE IBYH HAMA
Ad MOraT Ia s HamyckaT W NMopazid ToBa “Hali-rojleMATe cBeTelnd Teja BLB BoeenaTa
me 6bOaT 32 BHAC HeBHANMH”. ,

Hanctuna, ne e Tpymno (Makap u He chbcem N0CJIe[IOBATENIHO) Oa ce o6oCHOBRE
TOBa TBBpHAEHHE © riomolnTa Ha HioToHoBHTEe mpencrasu. Hexa npuemeM, nogobHo
Ha HIOTOH, Ye CBETIHHATA € OTOK OT kopmyckyau ¢ Maca m. Takasa kopnyckyna e
Ce oTHalesn OT pa3cToAHHEe I A0 Ge3kpaliHOCT oT TANO ¢ Maca M NpH CAEHHOTO
ycloBue: ‘

G.'?lrM_ = m_;/i KBAETO V ¢ pajualiHATa CKOPOCT Ha KOpHYCKYJaTa.

Ako nojoxumM V = ¢, ce nonyuyasa oHasu TpaHMYHA CTOMHOCT 3a r, MOQ KOATO
CBETIMHATA HE MOXE Ja HANYCHE MACHBHOTO TAJNIO - TOBA € T.H. FPABUTALHOHEH panuyc.
Tosa, pasBupa ce, e kauecTBeHO O6AcHeHHE Ha YepHHTE OYIKH, HO TO AEMOHCTPHpa
Bpb3kaTa Ha HIOTOHOBaTa MexaHHka ¢ OfwwaTa Teopus Ha OTHOCHTEJIHOCTTA, Ha KOATO
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T8 € I'paHH4eH cayyai.

WsxirounTento BaxHa pons B HCTOPUATA Ha HayKaTa € M3Hrpaja

KOCMOTOHUYHATA XWUIIOTE3A HA JIATLIAC ‘
3a obpasysaneto Ha Ci'bHYeRaTa cHcTema. Ta ce CBOBPXKA B Kaurata “MsnoxeHue Ha
cHCTeMaTa Ha cBeTa”, u3aAs3ia B 1796 r. Cnopen nes CnbHYEBATA CHCTEMA €
ofpasyBaHa OT BBPTAILUA M CBHBAINA C& MBIIABHHA. IIpu HefiHOTO CBUBaHE BLPTEHETO
Ce yCKOpsABa, B PE3yJTAT Ha KOeTo nepudepusrta il cTapa Bce NO-CILUIECHATA, 2 KOTATO
nedTpobexHaTa cuma  Ha €KBaTOpa e oTagajla paBHa 0O TOJNEeMHHa Ha
TpaBUTALHOHHATA, MBIVIABHHATA npuaobuna nemosuaHa popma. BemecTroTo,
HAMHPALIOTO Ce B ptboBeTe Ha NemaTa, NpecTAHANO Oa Y4acTBA B NMO-HATATBUIHOTO
cBHBaHe K -o0pasyBano rasos auck. [1o-kbcHO OMCKLT ce pasfienuyl Ha OTHEJHU
OpBCETCHH, OT CIr'hCTABAHETO HA BELIECTBOTO B KOHTO ce obpaiyBamd miadeTute. Tosu
TIpOLEC Ha CBUBAHE U CT'BCTABAHE NPOABIDKAN H B OTAENHATE NIPhCTEHHA, KOSTO NOBEJO
Ao 00pa3syBaHeTO HA TJIAHETHHTE CHBTHHLMN. LleHTpanHoTo TA0 oopmmno ClbHLETO.

W3secTen e cmyuast ¢ otrosopa wa Jlamnac, xorato BowanapT ro nomuTAl KbIE €
MACTOTO Ha Gora B HeroBaTa CHCTEMA. YdeHHSAT HANPAaBUN IHIGOK NMOKIOH M KA3as:
“I'paXknaHHHO IEPBH KOHCYJ, a3 HAMAM Hyx[a OT nogoBHa xunoTesal”

Hsxonko mecetanetns no-pawo, s1B BpeMeHaTa Ha HioTow, HaykaTa BGe Olle ce €
HyX[aefa oT 60ra - oH3U BeNHK YACOBHMKAPD, KOHTO € Ch3fal MexaHH3MA Ha BeeneHaTa
H NEPHOIMYHO HABHBA HEroBATA NPYXKHHA. B XumoTesaTa ma Jlamaac HAMa MSCTo 3a
MHCTUYHUSA uacoBuukap. Herosuar ceeTormen e HanbiHo cobGojgeH oT
BMeELIAaTeNCTBOTO Ha peaurndrta. Toll H3uMCTBA HaykaTa OT TeOJOrHATa U
MeTadusukara. : :

~ BspaTa BBB BCEMOIBIIECTBOTO HA KIACHYECKATA MexaHuka cpel yUYeHHTE O OHOBa
BpEME € BLILUILTEHA B » :

AEMOHA HA JTAILJIAC

ETO KaK ro ONUCBA HErOBHAT
ch3paTel: “PasymMHo cninectro,
KoeTo Moxe pa  obxpaHe
BCHYKH  CHJHM,  JBHXEIH
NpHUpOAATa, KAKTO M BCHYKH
TIONOXKEHUsA HA ChOTABAILHTE A
Tena H aKko, OCBeEH TOBa,
HEroBUAT pasyM e H0CTATHLYHO
obwWHpeH, 32 Oa MpoaHAIH3Npa
BCUYKH Te3H JNAHHH, 6 MomIo
JAa U3pasd ¢ eNHO ypaBHEHHe .
IBIOKCHHATa Ha Hali-roleMHTe Tela BLB BoeflemaTta, Hapel ¢ JABHXKEHHETO Ha Haii-
MaJIKUTe aToMH. 3a Hero He O OCTAHAJNO HMINO CKPHTO - ¢ eAMH norien To 6
obxBaHano kakTo GbIeleTo, Taxa U MHHaJlOTO”. ,

Kaxso nopasspalo BbobpaxeHue Tpsa6sa Ja ©Ma YOBEK, 3a 1a CH MPENCTaBH HANaTa
Beenena, ynoBeHa B eqHo ypaBHeHue! BatoBa JlemepMaH HapH4a TO3H AEMOH
“KOCMHYEcKH KOMIIIOTBD - 6aTKOTO Ha BCUYKH KOMIIOTPH, KOHTO O MOTBJ [a COLBYE
H H3IIoe OBOCIIOTO MECTONOJOXKEeHe Ha BCHUKH aToMy BB BeeneHaTta”,

Jlannac npespbma HioToHoBaTa MexaHuka BBB (unocodus Ha Kena3Hara

Céemsm na pusukama - 4/99 : . |




HCOSXOL[I/IMOCT. Becuuko CBHIECTBYBalllO B CBETA € HAMBJHO OPENOnPEeNesICHO - CBETET
e meTepMuHHpaH, Toll ce paspusa Ge3 BapuaHTH. KjacnueckaTa MEXaHHKA CTapa
thunocodpus Ha tdaranuama.

JNemonsr Ha Jlannac e xuMH Ha BceoOeMallusi pasyM, KOHTO 3aeMa NMOYETHO MACTO
B JIOHOTO HO KNACHIM3Ma, M3IBECTEH KATO NPUHIHI 32 MEXaHHYHMA NETEPMHHH3IBM.
YUeHHAT pasmiexia TO3W NPWHUUI KaTOo METOAOJOrHYHA OCHOBA HA BCHYKM HAyKH.
Toit ce onuTBa fa 06ACHH C HETO LUeNHs CBAT, B TOBA YHCJIO (pU3UONOrUTHH, TICHXHYECKH
U COUMAJIHH fBJIeHHA. 3apaji OFpOMHHMS W 3aciykeH apTopuTeT Ha Jlannac cpep
YUeHHTe, HEroBaTa KOHLENLMA 3a JeTepMUHIpaHaTa Beenena, okasajia BbPXY TAX CHIIHO
BL3eiicTBUE.

HesapucuMo OT Ho-HaTaThilHATA cbaba Ha TasM KOHIENUHA, 32 CBOETO BpeMe TH
e GHIa OrpoMHA Kpatuka HaNpenl Clell CXOfacTHKaTa Ha apucToTenosaTa (unocodns,

KOoATO rocnojJicreajla B CpeIHHTE BEKOBE. CTapaTa (bI/IJ'lOCO(_bL’IfI pasmexgana BCAKO .

TANO ¥ BCHYKH HETOBM CBOMCTBA HAIN'BJIHO HE3ABHCHMO OT APYTHTE TEja H TEXHUTE
cBoiicTea. HoBaTa KOHLENUMs MO3BOMMIA ACHO Ja C& BHAAT TECHHTE BPB3KH KOHTO
CLUIECTBYBAT MeEX/[Y MHUPOK KpbI ABJCHHA W npobieMH. B TO3H cMucea T4
NpeAcTaBIABA [0-eANHHA W JMHAMUYHA IVieHa Touka 3a BcelleHaTa B CpaBHEHHE Che
CpelHOBEKOBHATA. “

‘CaMocTOATeNIeH HHTepec npeucmsmsd NpOCHeAABAHETO HA [PECeYHUTE TOYKU B
GuorpapuuTe Ha

JIATUJIAC 1 HAITOJIEOH

Kakto sBeue cnomenaxme Jlanjac e 6un
‘GlarocklioHeH exsaMuHatop Ha Hanojieon B
TlapmxkoTo BoeHHO yumnume. [To-KBCHO yYEeHHAT
nocBelaBa Ha OHBUIMA CH yueHHK cposiTa “Hebecua

MexXaHuka” - MBPBUTE ABA TOMAa - Ha reHepal
bonanapr, a caegBamuTe - Ha HMOEPaTOp
Hanoneon.

Tipez 1797 r. HanuoHanuUAT HHCTHTYT Ha
OdpaHuus o6ABHN KOHKYPC 3a BaKaHTHO MACTO B
cexuua “Mexanunka” Ha QH3HKO-MATEMAaTHUYECKOTO
oraeneHue. KanmunaTcrsann 12 gymm, Mexay KOHTO

‘u renepan Boranapr. Jlannac nogaepaxan Heropata

xaHAROaTypa, To# cwbpan Haii-MHOro racoBe M
BAA3BI B ChCTaBa Ha “GescMbpTHHTE”. Hanoseon
uanpatun 6naropapoeTseHo nucmo mo IlpesnpenTta
Ha MHcTuTYTa: “InacyBaneTo Ha M3TBKHATH YUEHH MH 0Ka3a rojiiMa YecT. A3 Ch3HaBAM,
ye Mpeau Ja cTaHa PABEH Ha TAX, OLIE ABAro e 6baa TexeH yueHnk”.

Bunpeku saetoctTa cd, HamoneoH akypaTHo nocellaBasy sacelaHuaTa Ha CeXIMITA.
Buorpadure My paskaspaT, e TOH UeCTO OTKA3BAJ CPEIN¥ C MOJHTHYECKH ey, HO
oxoTHO ce cpeman u Gecegpan ¢ Jlamnac, Jlarpanx, Mowx u ap. Toii ce ropmeen cne
CBOETO “aKaJeMHYHO" 3BaHKe. MHOro 4ecto Ha opHUHANHY JOKYMEHTH C& NOAMECBA:
“BoHanapT, uies Ha HanHOHANHMA HHCTHTYT®.

Hanoseon ysaxkaran Tajianthte. [Ip cBOSTA OrpOMHA NMYHA HAJAPEHOCT M MOYTH
‘HeorpanuueHa paboTocnocolHOCT, ToH He ce 6ol OT ChOEPHHUUM W C& OrpaXKial ©
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TANAHTAUBH Xopa. [opu npoaBsBaj cBoeoBpasHa aluHOCT KbM TalAHTHTE.
HpﬂBUTencTBOTo koero HasHauusl kato IIbpBu KoHcyn, 6uiI0 “MHHHCTEPCTBO Ha

TanauTHTE” - 6J]€CTHU.lO CbYCTaHNE OT fIPKA H OAPOBUTH JIMYHOCTH, C KAKBUTO He

pasnoJiarajlo HUTO eNHO NpaBHTeNcTBO B EBpona no oHosa Bpeme. (M3BecTHO €, ue 1
B apmusTa Harnoneon ce e oBrpaxiai cbe chibesfHe OT BOEHHH TAJIAHTH. )

CsoeTo yBaxende xkpM Jlannac Hanoneon Hapasun KaTo ro Ha3madus Ha Hail-
OTTOBOPHHS NOCT - MMHHCTHD Ha BETpellHuTe paboTu. Bharnasssas MHOro rogMHH
[TanaTaTa 3a MEPKH M TENIUIIKH, YY4EHUAT CE OKA3aJI HAI'BIHO HEKOMIIETEHTEH 34 HOBHSA
noct. Cnen wect cenmunn Hanoneon ro ocpofonm, HO 30 KOMIIEHCALHS IO HA3HAYMI
33 CEHATOp, & MO-KBbCHO My Hajt rpadicka THTIA.

(Bonanmapt 3amasmn ypaxceHHe KbM yUeHHTEe Npe3 UEJHS CH JKHBOT M U3MCKBAT OT
ApYruTe CBLILOTO OTHOILIEHHE. 3a HEro HeKOMMETEHTHOCTTa MO HAYYHHTE BBIPOCH
buna HenpocTHM nopok. PaskaseaT, e BeAH®K NpocnaseHuaT nucaten Beprapien
ne Cen-Tluep - aBTop Ha “TTon u Bepxuuus”, uuiito Tanant HanofneoH BHCOKO HeHs,
My ce onaxaj, ue B MIHcTHTYTa He ce OTHacsT ¢ HeoOXOOMMOTO YBaXKEHHE K'bM HETO.
Hanoneon ro nonutan: “Kaxere, Bue 3aN03HAT JIU 6Te © nudepeHnanHoTo cMaTane?”
“He.” - uncTtocwpaeyno npusnan nucatenst. “ToraBa samo ce omnaxsarte!” Chopen
Hanoneou, unen na MucTuTyTa, KoifiTo He 3Haen nudepeHuuanHo cMmaTaHe, He
3aCayXKaBall yBaXKeHHUe.) :

Ha ce BbpHeM KbM rpaxzaHcKHTe Npossy Ha Jlamnac. 3a pasiiuka oT cBOsl HayveH
MHpOMe[, Tol JeCHO CMEHAN NMOMHTHYECKHTE cH Bh3miend. KaTo yuen “ch3man” equn
YyCTOHYMB M HAeTEPMHHHMPAH CBAT, B OTHOIIGHHETO CM KbM MOJUTHKATA (POSBHI
Ge3snpUHUMIHOCT ¥ HeycToluuBocT. [Tpy BCekH mpeBpat TolH NpeMHHABAN Ha CTpAHATA
Ha nobenutenure. B HavagoTo GHN aKTUBEH penyﬁnnkaﬂeu, o-KbCHO He ce oTKasall
oT THTIaTa “rpa¢ nHa umnepusara”. [Ipes 1814 r. sacranan Ha crpaHaTa Ha
nporuBHHUMTe Ha Hamojieon u miacysan 3a HeroBoTo cBajsaHe. Cnell pecTaBpanusaTa
Ha BypGonnte nonyunn ot Jhomeur XVIII Tumiute “mapkus” u “nep na ®panuma”.

OT voBemka mMiedHa Touka MOXKe [a OChKAaMe HeycToiuuBocTTa, cHOGH3Ma U
yecroniobneTo, konuto Jlammac nposssapan. OT rmegHa To4dka HA HCTOPHATA HErOBOTO
nosefeHHe Moxe Aa Obae onpaBaHo, ThbH KaTO M3THLKHATATA NPHCNOCOBEHOCT MY
T03BOJIABaa Aa NPaBH CBOHTE HAaYYHH mcnennaﬂm HE3aBHCHMO OT NMOJUTHYECKUTE
cHTyaluH BBB PpaHnud. -

WHTepecen e mapalelbT Mexay Haykata W BIACTTA B onom BpemMe, KOHTO
Ipuroxnd u CreHxkep NMpokapBaT B cBofTa kHura “HosaTa BpBh3Ka™:

. "lIxonara Ha Jlannac rocnoacTsana B ¢BETAa Ha HayKkaTa IO CLINOTO BpeMe,
xorato Harmoneon e Baactenus Ha EBpona... [Iporpamarta na Jlamiac 3arusa 3aemHo
¢ Hanoneonopara ummepus mof HaTdcka Ha MHoro6pofHUTE ABNEHHA, KOUTO TA €
HecniocofHa na oOSCHHM M acHMHIHpa”. i

Henpexonno 3nadedre HMAT npuHocHTe Ha Jlannac sa pasBHTHETO Ha (QHIUKATA U
MaTeMaTHKaTa, 34 YTBbpXOaBaHeTo Ha [8-TOTO cTojeTHe KaTO BEK Ha pasyma H
npocBeTraTa. A HeroBHAT 3HaMeHHUT JleMOH IIe OCTaHe B HCTOpHATa Ha KyaTypara

KaTo BeveH CHMBOJ Ha KiacHueckKaTa Hayka, KaTo HIA¢ajJl Ha NO3HaHHETO U

NIpenrH3BUKATEJICTBO KbM CJelBallliTe NOKOJICHHS.
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KOCMMUYECKATA CTAHIIMSL
HA BPHX MYCAJIA

[PEAVCTOPUSA

JNeoH Mutpanu

To Beue 3anpHUMAYA Ha APKEOJIOrHs. PasBajiMHKTE OT HEWIO, KOCTO HAPHIAT “KocMmuaHa
Craunua” Ha eauH roj ppbx Ha 3000 MeTpa BMCOYHHA, PA3naNBAT BBOOPAXKEHHETO HA
TYPHCTHTE, H3KAUTH BpbX Mycauta. Mima Hewo TARHCTBEHO, XK MHCTHAHO B feToHHHTE
OCTAHKH, KOUTO HAKOTA ¢a 6N NOCTPORKA ¢ HEACHO NPEJHA3HAUCHHS, H3IUTHATA He3HafHo
0T xoro u 3auo: Onle noBeye, ye cTapa AymMa 34 HOILo “KOCMMYHO”, HEIIIO, KOETO HAMHAPHUCBRA
HA M3BBH3EMHH, HA KOCMAYHM kopabu A NPHIBINH. 34CTyXasa Ad c¢ BBPHEM MAJKO BB
BPEMETO, 34 a pa3ranaem TalHHATE. '

B cpenara Ha 1954 r. aCHCTEHTBr OPH KATEAPATa MO ATOMHA ¢pusuxa na Coduitckus
yausepcuter Jleon Mutpanu npemunasa Ha paboTa BBB dusuueckus HHCTHTYT Ha
Buarapckata Akajemns Ha Baykute. [{Be rofnuy OPELH TOBA TOH € 3AIUTH JANCEPTANHAS
43 OBNACTTA HA KOCMHYHOTO Jib4eHHe., BHCOKOSHEPTeTHYHHTE YACTHIM, MPHCTHTAIM HA

‘3eMsTa OT HAJIEUHH KOcMuHeckHd 06ekTh 6ixa 00exT HA YCHJIEHO H3yuaBaHE OT CTPaHA Ha
MHOTO (u3umu no ceeta. [IbpsaTa paboTa y HAC B TA3M HACOKA felre QUCEPTALMATA HA
MuTpauu. 3a 12 NpOBE/E HIMEPBAHUATA CH, TOH TpAbBaILIe JA KOHCTPYHpa HeoOxoRuMUTE
Iaiirep-Mioneposy OposYB U 2 NOCTPOH EMEKTPOHHATA anapatypa (c panmo-namnu) 3a
perncTpUpaHe Ha JILIATE. 38 anapaTypaTa IeHHA NOMOII MY OKA3A TEXHHIECKHST CHTPYAHUK
Alizenmaiin. ‘ ‘ ‘

B BAH Mutpanu cb3aane cexuus “Kocmusn aeun”, UIATHY KbM TA3H CEKLHUS €4 CAMO
aBaMa oy - Marpann 1 Mapuit Jpaxes. [lpaxes e 3apbpIIAl apXATEKTypa, HO NO3HABA
MmHOro po6pe paguoTexHukara. C MHOTO NOAPBYHM MATEPHANH, C npucnocobssane u
TEXHHYECKH “XHTPOCTH” [BAMATA WIEHOBE H4 COKIUATA YCIABAT A4 mapaboTar HeoBxoaKMaTa
aapaTypa 3a H3CJIe/BaHe HA HAKOM CBOHCTBA HA MOPOHTE OT BHCOKOSHEPTEeTHYHN YACTHIY,
KOHTO Cé reHEepHpaT B aTmocepaTa OT NPHCTHTAIIMTE OT KOCMOCA NBPBUHYHHA HACTHIH.
CexnusTa Geme PA3NONOKeHA HA TABAHA HA CEralIHOTO NEHTPANHO 3[IaHME HA BAH. Ha
TAB4HA, HE 33 Ja Obe 10-61130 10 KOCMOCA, 4 3AIO0TO JPYraje HIMaIle MACTO, ArnapaTypara
IMa JIOCTa TONAM 06eM M 3a PA3MOJATAHETO | € HeODXOLWM IPOCTOP.

KbM n3cnenpanuara Gsxa NPHBIICICHH H3BLHILATHO, 10 NPHATE/ICKA INHUSA, ACUCTEHTHUTE
ot kaTeipa OnmdTHA (uUIAKA HA dusuxo-Maremariueckus dakyarer I1. Mapxos u JL
MompucTtos. Chulo Taka akTHBHO yuacTse B3emame u A. [leesa. HMmanie pa ce pppum
pocta paboTa: Ja ce BAULHAT B MPEMECTAT TEXKH OJNOBEHH TYXJIH, 14 €& OTYUTAT PEROBHO
NOKA3AHHSTE HA ENIETPO-MEXAHHYHHTE GPOUTENH, 14 C€ NPABAT CTATHCTHIECKA H3UUCIICHUS,
JIa ce AHCKYTHPAT NePHOAMUYHO HATPYIBAHATE AHHH, '

Cexuusra Gewe BbB BPb3ka ¢ PH3MUECKHs WHCTHTYT HA YHrapckara AKageMus Ha
Haykure ¢ nmpexrop akamemuk Jakom Suwoumn, Tasy BpB3Ka CHIUECTBYBAIIE OWIE OT

BpemMeTo, Korato Murpanu paboreme no AACEPTANUATA CH, T.€. OT OKOJIO. 1950 r. C yarapckure -

KOJIery 6Xa yCTAHOBEHE MHOTO GTH3KHA H NPUATE/ICKH BPL3KH, KOUTQ €€ 3aIbIO0UHXA CIEN
chanaBaHeTo Ha.ceknusa “KocMudHu bun” B EAl%. Sduonn, xoiiTo Geme MEOTO YBAXKABAH B
‘ \ .
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HAYUHHTE H OJUTHYECKH CPe) i Ha YHTAPHS, Jlalie HAEATA J1a Ce NOCTPOH Ha Bpbx Mycanua
gkcnepaMenTanHa naboparopna 3a miyyapane. Ha XocMHIAMTE Jbvd, Tazu maGopaTopus
Tpabsaiue aa 6bae nocrpoena cremectHo oT BAH u YAH. Ha uga meru axagemux SAnowm,
npuupyxapan ot npod. E. [Ixakos u P. Kaumes (Torasa Qusuko-xuMULHTE Oaxa B ChCTaBa
ga Qusyueckus Mucrnryr) u JI. Murpany ce uskauuxa Ha Mycanna, 34 na ce 3an03Hae Ha
MSCTO € ycnoBusita TaMm. [TbpBOHAYANHUAT MOEEH NPOEKT 33 KOCMU4HATA CTaHuuA Oewe
npensioKen cbpmecTHO oT M. Jipaxkes u JI. MuTpanu i ChbriacyBaH C YHIADCKHTE KON,

O63aBeKUAHETO C anapaTypa Gelue 3aNO4HATO OT HBArApCKHTS PHIKNH. Manxo no-
¥bCHO YHF4PLUTE [IEApO UINPATHXA MHOTO Ao0pe NPOEKTHPAHA i H3IIBJIHEHA anapaTypa, ¢
KOSITO BCHILHOGT C€ IPOBEKAAXA H3CIEIBAHUATA OTTOraBA HACETHE, .

YenopenHo ¢ IPOEKTHPAHETO Ha KOCMHUYECKATA CTAHIUAS, IAK 10 Ipeasoxkenne na Snoum,
Gaxa cp3paneHn paboTau Bpb3ky ¢ pusnmn ot [P Iepmanuure gonecoxa aebenocnoitnu
doToemysicuy, kouto 6axa mskauesn Ha Mycanna n OCTAaBEHH TAM B CrElnanes 0JIOBEH
xoHTeliHep ¢ momxousma Gopma 3a uakonko Mecena. [locne Te3u eMyJicHu 6axa BBPHATH B
TR xuaeTo ru npossnxa, [Ipernexaanero Ha eKCIOHUPAHUTE HA BbPXA (POTOMNAKH, KAKTO H
CHCTABSHETO HA CTATHCTHKA 34 HAMEPEHHUTE JAPEHY PA3LENBAHUA 110/l BAHAHHE HA KOCMHHHTE
spun Gewre u3BBpIIEHo yenopenHo B Codus n Bepnun. Ot Gbarapeka crpana yractsaxa JL.
MuTpann u A. ITeepa. PesynraTure 0 RHTEPNPETALUATE 6sxa nyBAHKYBAHH B CbBMECTHA
CTATHA, H3JIA3J4 B HEMCKO crucanne; Tosa Hellle nbPBOTO W3C/AEABAHE HA SAPEHH IPONESCH C
nOMOIWITA Ha (poToemyscip B Bearapus. OunTiTe 4a C& Ch3JAA4T HALUM nebenocyoltan
GoToeMyncrE HE 1a/10Xd PE3YJITAT.

ToBa ¢ KPATKATA HCTOPHSA HA PA3BAJHHATE HA BPBX Mycanma. Moxe 6u Haxoil nen
HATOBA MACTO IMe C& TOCTABN TABENKA, 33 114 HE Ce YY/AAT XOPATA KAKBO JIi € IPE/ICTAB/ISBANA
HaropesaTa noctpoiika. A He € JOIO | 1a ce nowyaat, Tosa nomara Ha BBHOOPAIKEHHETO.
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NCTOPUA (1959 - 1983)

H. Axababsan

“HMaJio e4HO BpeMe” - TaKa 3arouBaT Npukaskute. “EaHo Bpeme” - NPEAU UeTHPH
JECeTUIETHS, “UMaJIo” - 3aIL{0TO 5 HIMa Beue OT ILeCTHaHCET rOAUHH; “KocMuueckaTa
CTaHLMsA Ha Bp. Mycana” - COMHSs JiM CH HAKOH JIHEC 32 Hesi? - OCBEH aKO HE MHHe
Mipes BbpXa ¥ BUAHM PYMHHTE OT Hes... FIMa JiM CMUCHI Ia HAOMHAME JHEC 3a Hed?

TpynHo e oT 67U3K0 Pa3CTOSHUE 4 C& OLHABAT ChOMTUATA B X0/1a Ha €AHH IPOLieC.
He e sicHo faju B no-AaneqHo 6'belile HIKOH wie ce MHTepecyBa oT Hest. Ho B ckpomHara
McTopus Ha ObarapckaTa (U3MKa M3TPaXAaHETO, AeHHOCTTa - MMPOBEACHHTE
U3CJIEeABAHMSA U TTOJTYUEHH pe3yaTaTy, U “kpas” Ha KocMuuHaTa cTaHLMA Ha BP. Mycana
MMAT CBOe MSCTO, U 3aciyXaBa [ia ce paskaxe 3a Topa. Pasbupa ce, olleHKaTa - lie
JAJaT APYTH ...

KoraTo 3anouHeM [a pa3ka3BaMe 3a HCTOPHATA Ha HarpaxcaaHeTo Ha KocmuueckaTa
Cranuus Ha Bp. Mycaha, Tps6Ba Ja crioMeHeM NMpeJHcTOpUaTa Ha M3CeIBAHUATA Ha
KOCMHYHUTE UM y Hac. Hue camo iie MapKkupaMe HAKOH MOMEHTH, a NnoApOSHUAT
paska3 6u TpaGsasio Aa Gbae Ha kuBUTe, Cnasa bory!, ydacTHMLM B Hesl.

Owe B HayanoTo Ha 50-te ronunu B Gusuueckus daxynrter Ha CY, a majko no-
KBCHO - B OTHEMUIIATA Ce OT Her'o cekiis kbm Gusuaeckus UuctutyT Ha BAH sanousat
M3ciieABAHUS Ha (HU3UUHUTE NpolecH, npoTHuaiuu B [airep-Mioneposute 6posau 1
TAXHOTO KOHCTpyWMpaHe, KAKTO U Ha - TeXHUKATa M METOAMKATA HAa AAPEHHUTE
tdoToemycuu. B cpepara Ha 50-Te rofMHK Beue UMAa Ch3JAJAEHH H JdedcTBaniy
eKCIIepUMEHTAaHY YCTAHOBKM 32 peasiHi (U3HUECKH u3cieBaHus ¢ TAX. [TnoHepy B
Ta3n obnacT ca JI. Mutpauu, M. Ipaxes, [1. Mapkos, A. Teesa, JI. [TonxpucTos u op.
ITo ToBa BpeMe ca €KCTIOHMPaHU M MbpBUTE (OTOSMYJICMOHHH TTaky Ha Bp. Mycauna.
Y 3aTOBa, KOraTo Npes BTOpaTa MOJIOBKHA Ha 50-Te FONMHH HIBA MPeTOXKeHHETO Ha
Vurapckata Akafemus Ha HaykuTe 3a HarpaxaHe Ha BUCOKOTIIAHMHCKa TabopaTopus
32 M3y4yaBaHe Ha KOCMHMYHOTO JIbYeHHE, TO ChBCEM HE € HAaMpaBeHO CaMo 3apaiu

BHUCOKHTE W KpaCHBY IJIAaHHWHH B B’bﬂl‘ﬂplflﬂ, HO W NTopaJH HayudHUs NMOTCHLHMAJ, Koitto

' CBILIECTBYBAa Y HAC. ; ‘
3aToRa, KOraTO MOBOPMM 32 Ch3AaBaHeTo Ha KocMuveckaTa ctaHus Ha Bp. Mycana,
Ha [TbPBO MACTO TPAGBA Ja CrIOMEHeM HMEHUTHSA yHrapcku Qusux Jlaitom SHow 1
W3MOA3BAHKK cay4as Ja KaeM HAKOJIKO AyMH 3a Hero. Toif e pogeH mpe3 1912 r. B
Bynanewa. Bara My € acTpoHOM, Ho clief HerosaTa cMbpT npe3 1920 r., maiika My ce
OXEHBA 32 M3BECTHHA JIAB MHTEJIEKTYaJIell - JINTepaTypeH KpUTHK U dhunocod, a no-
XbGHO M KOMYHHCTHUECKH (hyHKupoHep Jlnopa Jlykad, okazaj CUJIHO BJIMSIHUE BBPXY
MMpOITIeaa Ha 3aBapeHus ci cuH. JleTCTBOTO M IOHOILIECTBOTO Ha SHOMIM NpeMUHaBAT
B JyXoBHaTa aTMoc(epa Ha HayuHM JHCKYcHH no obmu dunocodeku npobnemMu n
KOHKPEeTHH MOJIMTHYeCKkH CHOUTHS, 3acsraily cpabaTa Ha cTpanaTa. [Tpes 1932 r. To#
TOCTBHIBA B'bB BUEHCKHsS YHHBEPCHTET Ja H3yuaBa (HU3MKA, HO CKOPO ce MPEXBhLPIIL B

342 : " CBemsm na Pusukama - 4/99

BepnuHckus, KOATO 3apbpIuBa. [1o ToBa BpeMe B pa3IMUHH BUCILH yUeOHU 3aBeAEHHUS
Ha YHrapus M Apyru eaponeiicku abpxasu cieasaT k. Gon Hoiiman, E. Yurusp,
Jleo Cunapn, Cent-Ivopay, Xesewn, Bexewiy n ap., KOWTO cliel qeceTHHA TOAWHU
e NpeAcTaBIsABAT €N1MTa Ha eBponeiickaTa Hayka. Ha rpe6ena Ha pbiiHaTa B o0nacTTa
Ha eKCcrNepUuMeHTanHaTa CbHSHK?I ca u3cNeABAHUITA HAa KOCMUWUYHUTE JIBUYH U BCpe)
BOMELLMTE MMEHA Ha Tasu eroxa ca Xec, YuncsH, Brexer, Konxepctep, Bore.
WsciiefoBaTeMTe Beye ca NMOUTH UIKUBEIH “AETCKATa Bb3PAcT”, KOFaTO KaTo JIOBLU
Ha Menepyay TOHAT KOCMHUHHATE JAbYM N0 PA3JIMUHK MepHAMAHK W ILKHPHHH, 32 Ja
M3MEPBAT TEXHUA MHTEH3UTET U YCTAHOBST POM3X0a UM. IOHH3aUMOHHUTE KaMepu
¥ rajirep-mioneposute 6posun ca ocHoBHUTe UM ypeau. Kbm kpas Ha 30-Te roguHn
ce MOoABSABAT JIOBUMTE HA JIMCHULH, KOUTO “IOCTABAT KalnaHM”, U3kauBallky ce BCE 10o-
HABMCOKO IO MJIAHMHCKUTE BHCHHH, KbAETO TAXHOTO KOMUUYECTBO M eHEprud € no-
rofsMa. YUICHHOBATa KaMepa € OCHOBHMAT WHCTpymeHT. [Ipn Teau n3cienBaHus
OCHOBHHMAT MOMEHT € B ypeja Ja rNorajHe HHTepecyBallaTa HM 4aCTHL@A WM TOH 1a
perucTpupa HeouakBaHo cbbuTHe. ToBa ca THMMYHUTE T.HAP. [TACUBHH SKCIIEPUMEHTH,
KOraTo 3a yoriexa ca HeoOXOMHUMH, OCBEH BCHYKM HaYYHU NPEANOCTaBKH, U TbPIEHNE H
kbemeT. He e 3a Mutagu xopa Tasu pabora ... Te npeamounTaT camu jfa MocTapaT
BBIIPOCHTE HA NPUPOAATA U 5 MPHHYXKAABAT Ja OTIOBAps HA TAX - MOACTHIIUTE Ha T.
Hap. akTuBeH ekcriepumenT. [To ToBa Bpeme SlHomwm e acHcTeHT Ha Kosxeperep U
YYACTBA B CEPUS OT M3CJEABAHMA HA CHOTABA M XapaKTEPHUCTHKWUTE HA KOCMUYHHUTE
wactuiy. Toll oka3Ba 3aBUAHO CKCIIEPMMEHTAIHO MaHCTOPCTBO, AHATUTHYHO YYBCTBO
U KpUTULUM3BM. Heroeure excrnepuMeHTAHYN [OCTAHOBKHU €A CJIOKHM CHUETAHUS Ha
BB3MOXKHUTE YPEIH, KOUTO MOTAT fa JaJaT KOHpeTHa uH(popMaLus 3a H3y4aBaHOTO
apnenne. Korato o6aye kbM kpasi Ha 30-Te rOAVHN HALIMOHATICOUMANM3MET B [epMaHust
ce pa3BUXpH, 32 JIeBU4APCKH HACTPOCHNs SIHOILIK HAMA MACTO B Hest M TOH, B HAYaJ0TO
Ha 1939 ., ce npemMecTBa B MaHUeCcTepOKKs YHHBEPCHTET - APYTHS M3BECTEH LISHTBP
32 M3yuaBaHE Ha KOcMH4HMTe Jb4u. Tosu mepuon - o 1947 r. korato paboty B
MaHuecTep, € BbPXBT Ha HayuHHTe MOCTHxeHUs Ha SHouwm. Tlpea 1940 r. zaenHo €
PouecTep Te OTKPUBAT MPOHUKBAIUTE NOPOH, C'bCTABEHH OT MOTOLM BTOPHHHH Mio-
MesoHH. TIpes 1943 r. 3aexHo ¢ Bararud opMyaupat TeopusaTa 3a MHOTOKpPATHOTO
o6pa3zyBaHe Ha Taszu kommnoHeHTa. Cnen BodHaTa SJHOLIK ce NoJ3Ba ¢ aBTOPHTETA Ha
BoflelMTe (prauum-kocmuim B Espona. [pes 1947 r. Toli e moxaHeH B HoBOOOpa3yBaHus
Jb6AuHCKM MHCTHTYT 3a BHCIUM U3CJIEABAHUS, KBAETO OCBEH C npobiieMy Ha
KOCMMYHOTO JIbUeH}e TOM ce 3aHHMAaBa ¢ METOJUYHH NTPobIeMH Ha EKCIIepUMEHTA U
pa3BUBA CBOWTE HEOPTOJOKCANTHM CXBallaHMs MO CMeUMalHaTa Teopus Ha
oTHocuTeHocTTa. [Tpes 1950 r., BepeH Ha CBOKTE TONUTHIECKH YOexK IeHNUS, Anomw e
OT MBpPBUTE (M HE MHOTOTO) YHMAPCKM YUEHH, KOUTO C€ 3aBPBILAT B COLUHANUCTHIECKATA
CH POAMHA, 32 A NPHIOKAT yCHIMATA CU 33 HEHHOTO BBb3PAXAAHE. [pes 1956 1. e
u3bpaH 3a aupekTop Ha LIeHTpaSIBMs WHCTHTYT 32 (U3MUECKM McJeABAHNI, a Npe3
1958 - 3a BUUE-TIPE3NACHT Ha Vurapckata AkajeMHs Ha HaykuTe. OT TO3W TMOCT H
ToJleMMsl CH Hay4eH aBTOPUTET TOH MHMLMUPA M CbAEHCTBA 3a MOCTPOSBAHETO HA
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zoguusHunL

KocMuueckaTa cTaHUUS, 32 ONPEAEAHETO Ha HAYUHATA H pOrpaMa M OpraHu3UpaHe
Ha HellHaTa paboTa. HanmbHo 3acmyxkeHo Jlalom SlHomu e u3bpaH 3a UyxAecTpaHeH
wieH Ha BAH. ‘

WY nak, ako cTaBa Ayma 3a 3aCJIyTH 3a noctposiBaHe Ha Kocmuueckata CTaHuus -
HapaBHO ¢ akaj. SlHowwm - Tps6ea na noctaBum akax. [eopru Hamxaxos. Ho TOBa
BpeMe (BTopaTa NojioBUHA Ha 50-Te rofuHM), OCBEH IHPEKTOP Ha OCHOBAHUS OT HEro
®U ¢ AHEE, Toii ¢ sam.-nipeacenaTen Ha BAH, Ho BCBIIHOCT H3ITBJIHABAIL LJIBKHOCTTA
npeacenaten (axan. T. TTassos e Gonen). C NpUCHILKUS CH EHTYCHA3bM H IPHCTPACTHOCT
33 PA3BUTHETO HA HayKaTa ¥ (pusKkaTa y Hac akal. HakakoB He MecTH CHITH ¥ CpelCTBA
32 peaJu3UpaHe Ha npoekTa. Y Ho-HATATHK HeroBaTa MOAKpPena U HEMPeCTAHEH HHTEPEC
KbM M3CHEIBaHMATA, U3BBLPIIBAHK Ha Bp. Mycana, 6gXa curypHaTa OCHOBaA 3a
niaofoTBOpHaTa AeliHocT Ha CTaHUMSTA.

ABTOPUTETHOTO NpeJJIOXKEHKE Ha YHIAPCKATa CTpaHa Cpela pafylieH MpHeM Bepe
PBLKOBOAMTENIUTE HA OBArapekaTa Hayka U npe3 1957 r. e U30a1eHO MOCTAHOBJIEHHE
Ha Munuctepekus CbBeT 3a NOCTPOsBaHE HA CTaHLMA Ha Bp. Mycasa (Torasa - Bp.
CranuH; 0o Kpas HA HAlLIMS Pas3ka3 HUE [Ie HApHYaMe BbPXa C HEroBOTO MCTHHCKO
¥ME) 32 K3c/eIBaHE HAa KOCMMYHOTO JibueHHe. MscToTo - Ha 50-THHa MeTpa toro-
3anafiHo oT MereoposiorndHaTa cTaHUMS, KOATO QYHKLIMOHMPA TaM OT HA4aJloTo Ha

30-Te roguHU. TexHHUECKHAT NMPOEKT HA CTAHUMATA € M3TOTBEH MHOro 6bpso u

3[aHHETO € MOCTPOCHO 34 IBE CTPOMUTEJIHM JIeTa OT NOAENICHIE HAa CTPOHTENHY BOHCKH.
TlpenctapnsBa AByeTaxkHa crpaga ¢ no 160 m® Beska, kalHana Ha caMMA BPBX, Ha
BrucouuHa 2925 m. (®ur. | u 2). [IpuzeMHUAT KaMeHeH eTax e 3a GUTOBH HYXIH W
TEXHMUECKH CHOPBIEHUA, A BTOPHAT - IbpBEHA HajcTpoiika 3a nabopaTopHa 3ajia ¢
mony 100 m? 4 JiBe CNAJIHU MOMeIeHUs. 3a UeNTa Npeiy TOBA € MOCTPOeHa TOBapHa
BbKeHa JIMHHUA 32 JOCTaBAHE HA CTPOMTEJIHMTE MaTepHand oT c. benu HMckbp fo
BbpXa ¥ € NnpoKapaH MoA3eMeH BHCOKOBONTOB kabeJ 3a ejexkTpocHabasBaHe Ha
cTaHuuATa. Boma - o1 obunnusa cuar 8-10 meceua B roquMHaTa M KauBaHa Ha rpwo, ¢
MyfeTa MY Mo BbXeHaTa JIKHWUA - TIpe3 0CTaHAJI0TO Bpeme,

Ha 2 mexemspu 1959 r. HasHaueHa oT BAH komucHs mpHeMa CTaHLUMATA H Ha
BbpXa OCTaBaT HazHaueHUAT cTapmu Pusnk HemaH AxabGabsaH ¥ JOMaKUHBT Ha
cTaHuusaTa 3axapu Mures, 3aeiHo ¢ xxeHa cM Mapus, HasHaueHa kaTo yucTauka. [1pes
sHyapu 1960 r. Ha BbpXa NPUCTHIA IPyNa OT TPUMA yHrapeku Gusuun - Teopr Tanep,
Wozed Kox u ®epeny Tenbus u 3aeaHo ¢ GbArapckuTe cu Komeru Jleon Mutpansy,
Borbo Beres u uisin Kasiakos 3a eauH Mecell MOHTHDAT MbPBUTE aNapaTypH 3a
H3c/ieiBaHe Ha KOCMMYHOTO Ib4eHHe. ToBa ca npeHeceHuaT ot Codus “opueHTHpaH
ABYNOCOYeH - raiirep-Mioiepos Tefeckon”, koHcTpyupaH oT Jleon Mutpanu. Toil e
MpefHaA3HaYeHa 332 HEeNPEeKbCHATH W3MEPBAHHMS HA UHTEH3HTETa HA MICOHHATA
KOMIIOHEHTA HAa KOCMUYHOTO 'bYEHUE, 33 MIMEPBAHE HA BPEMEBHTE - C pasuuHa
NPOABLIKUTENHOCT BAPHALMH, HA BAHAHHETO Ha aTMOC(EpHH, reodUINIHE U
XelHoQU3HUHU (PakTOpH BBPXy perdHcTpHpPaHATa KOMIOHEHTa. 3aXxpaHBalLaTa M
JIOTMYECKA eJIEKTPOHHKA € MIOCTPOEHA HIK/IFOUMTEIHO Ha OCHOBATA Ha PaAMONIaMITH, a
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WHPOPMALMIATA OT- HIMEPBAHETO C€ MOJIyuaBa OT ABTOMATHUYHM (POTOCHUMKH (Tpes
15 MHH.) HAa MeXaHHUYHUTe Oposuu,

C Tasu amapaTypa ca CBbP3aHW W MbPBHTE ny6avMKalMK OT W3C/leIBaHKMsA Ha
KOCMUYHKTE b1 Ha Bp. Mycana, fokiaaBanu Ha 7-Ta MexaynapoaHa koH(epeHuus
fto (u3nka Ha BucokuTe eHepriu B Codus npes ronu 1962 T. [To cbioTo BpeMe Gsxa
MOHTHPAHK U YCHATH B JcHCTBHE [BETE alapaTypy, M3TOTBEHM B YHrapus 1 KaueHd

Ha Bp. Mycasa - anapaTypaTa 3a W3cJie[(BaHe Ha ILAPOKUTE aTMochEepHU NOPOU U
Ta3u 30 M3CielBaHe HA ANPEHO-AKTUBHATA KOMIIOHEHTA OT CBCTaBa Ha KOCMUYHOTO
Abyenue. U gBeTe ca H3TpafieHH “rio METOMONIOTHATA Ha aKal. SlHomn” - KaTO cHCTEMA
ot kom6GuHaLuu oT Talirep-Mroneposu Gposuwu, osoBHH abcopbepu H JIOTUY eCKH

* PaJMONaMIOBH CXeMM 3a NoAGop Ha cbOMTHS. AnapaTypaTa 3a perucTpalus Ha

WUpPOKH aTMOc(hepHH TOpOU 3aeMa YETHPUTE BI'BJIA HA naGopaTtopHaTa 3ana,

TIOKpUBaiiku ¢ efHoMeTpoBH Gposuu riowy ot 40 m?. ENHOBPEMEHHOTO TPEMHHABAHE
Ha [IOTOLM OT MIO-ME30HM ¢ CMPHAJ 33 PEFUCTPALMATA Ha IIHPOK aTMOCHepeH nopot,
a HaHHHTE 3a 6pos UM, npeMuHanu abcopbepa W mp. naBa Heob6xoguMa'Ta
NObJIHUTENHA MHPOPMALMA 32 MbPBUYHATA HacTHIA, MPEAU3BUKaIa TO3H nopoi.
AnapaTypaTa 3a H3ydaBaHe Ha A[peHOaKTHBHAaTA KOMIOHEHTA NMPEACTaB/IABA ApPYyra,
TIO-CJIOXHA KOMOMHALIMA OT PazNoNokKeHH e,uHa HaJ Opyra CHCTeMH OT Hposfun
a6copbepH, KaTo eJIEKTPOHHM CXEMM, CBBP3AHM B “ChBIIaICHUE’ " WK “aHTUCHBMAACHHE",
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T103B0OJIABa fa ce NMOJYYH I/IH(bOpMﬂLU/ISI 34 MHOKECTBEHOCTTa Ha IIoposl U OLlEHKa 3a
CHEPrudaTa Ha IbpBHYHATA YaCTHLA.

PesynrtaT, nojiyuenu OT MAMEPBAHUS C TE3U ariapm‘ypu, Osixa mDOKJIaABAaHM Ha
cneasawaTa 8-Ma MexayHapogHa KoH(epeHLUs, IPOBeeHa NPe3 aBryCT vl96% I. Ha
Bpera Ha BanaroHckoTo ezepo - B THxaHH, YHrapusx. [Ipe3 mbpBUTE I"'o,zm‘HH' H(a
H3CNeABaHUATA, NPoBeXIaHK Ha KocMudeckaTra cTaHIMA, B TAX aKTUBHO yyacTBaxa:
oT 6parapcka ctpasa - JL. Mutpanu, B. Beres, II. Kasnakos u A. KapactosHos ; c; .
yHrapeka - E. ®ensew, A. Momozy, I Bozoxku, T. Wangop u ap. Kem ci::e,uam H,a‘GOT
Te TOQMHH 3aMo4Ha Ja ce ycella HaGnuxaBallaTa KpH3a B TpanMuMOHﬁu‘Té
M3C/IeiBAHNS HA (U3UKATA HA KOCMUYHWTE N'BUU: OT eHA CTPaHAa HAPACTBALIMUTE
€HEPriy Ha YCKOPUTENUTE, KOUTO H3CTIACBAXA “KOCMHLIATE” K'bM Mo-pefKUTe CB%MTHH
a OT Apyra - CI'ETHHKOBUTE U3CJIeIBaHHUA, KOMTO “Kaupaxa” Bce MO-TeMKM H no:
MH(OPMATHBHY anapaTypu Haa atmocteparta. [To Tosa speme B LIOU B Bynanema
YHIrapCcKUTe HH KOJIErH, KOHTO BBPBiXa € Kpauka nmpel Hac, 6sxa 3anoqﬁwn;
H3TOTBAHETO Ha MOJYNPOBOJHHKOBATA €NIEKTPOHHKA Ha neﬁcmammé ﬁa B'I:.Xﬂ
anapaTypH, MOAEPHH3ALUATA U MOAUDHUKALUUATA Ha HAKOU OT THX Kamg 1%
NOCTPOABAHETO HA HOBH eKCIIEPUMEHTaNHH anapaTypu. Hait-anauumarta ’OT Tax Oe
arapaTtypara 3a U3MepBaHe Ha CceUeHHETO 3a HeeJIaCTHYHM N-p B3aUMOoAeicTBIA 1
eHepruu ot 30 no 120 GeV, moHTHpaHa 8 KocMuueckaTa CTaHLMs npes 1965 . C Hiﬁ
6sXa MOJAYYeHH MHOIO U CHUIECTBEHH PE3YITATH - 32 CEYEHHETO U 'bl"J'I.OBO’I‘O
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pasnpeAc/ieHHe HA BUCOKOCHEPTETHIHNTE HYKIOHH, AokAafBaHy Ha MeXayHapoaHHTE
xoHpepeHuuu B Jlonaon (1965), Kaarapu (1967) u Bynanewa (1969). A B Cotua ce
GsxMe OPHEHTMPAIHM KbM MOCTPOSBAHETO Ha ABE anapartypu 3a HENpeKbCHATA

. peI‘MCTleUJ/ISI Ha [Be pPa3/IHUyHHU KOMTIOHEHTH Ha KOCMHYHOTO JIbUCHUE - Ha MIOOHHATA

¥ HeyTPOHHATA, C Ll M3CHEelBAHE HA PA3NM4HM BapHaLMK B HeliHHS UHTEH3UTET.
MHOTOKAHANHUAT KPBCTOCAH Fafirep-MIOJIEPOB TENIECKON W CTAHAAPTHUAT HEYTPOHEH
MoHUTOp 6fxa MycHaTH B AeHcTBue Mpes3 1967 r. u paboTHxa MOKOPHO 6nuzo
geceTuneTue, Ha ocHoBaTa Ha TeXHUTE AAHHH faxa npoBeleHW MHTEPECHH
W3c/leiBaHKs, CBbp3aHH C BIWIHUETO Ha aTMmochepHuTe PakTOpH, ACHOHOILHNTE U
27- IHEBHY NEPUOIHYHH BapHALIHK, BAMAHUETO Ha MarHUTHH 6ypy 1 Gopbyli-edekTH
U Ap., NyGJANKYBAHW B PAsNHYHK PEHOMHMpPAHU Hay4HU CITMCAHWA W JOKJAABAH HA
MeXAYHAPOJLHH KOH(pEPEHUHN. JlaHHMTE OT HEMpeKbCHATATa PErucTpaLus Ha
WHTEH3WTEeTa Ha HeYTPOHHATA KOMIOHEHTA BAM3aXa B €XKErOJHHTE MEXIYHAPOLHH
cGOpHULIM C JAHHY OT BCHUKH CBETOBHH LCHTPOBE B TNPOAbJIKEHIHE HA MHOTO TOAMHU.
[pen BropaTa roJIOBUHA HA 60-T€ roAUHU B KocMuueckaTa cTaHLus Ha Bp. Mycasia
paGoruxa K. Kupos, . Cramenos, J1. KauapcekH, M. Teoprues, I1. Craes, H. [eoprues
W Op., HAKOH OT KOWTO CBbp3axa TpaliHO Hay4HaTa CH cbaba ¢ Tasd TeMaTHKa. B
Codus ¢ TEOPeTUUHN ACTEKTH Ha npoGremMaTHKaTa Ha KOCMHYHOTO JIbUEHHE CE
sanumasaxa JI. Tonosa, T. Ctanes, Xp. Batkos u Ap. [1o ToBa BpeMe 3aM0tHa W 10
AKTUBHOTO y4acTHe Ha MJIau Obnrapeku dbu3NLM B M3CJENBAHUATA HA KOCMHIHOTO
npueHne B CbBETCKUS Cbi03, KBAETO HA TAXHATA BHCOKOMIAHMGKA CTAHLAA B Tsau-
IlaH No pas3jIMuHO BpeMe M C PATUHHO NPOALKHTENHOCT 65Xa KOMAHAHPOBAHH 1
pa6orexa V. Cramenos, Cn. Yues, B. Aumnnues, Xp. Co6es v Ap. '
[Mpes To3u nepHoj y Hac GAxa NPOBeCHH HAKOJIKO MEXIYHAPOAHH KoHepeHLHuH,
HIKOMM 1 paGOTHM CHBEIAHNS HA yUeHH OT “GONUAJIMCTUYECKHTE CTPAHK”, KaKTO ce
Ka3Ballie TOFaBa, B KOUTO y4acTBaxa W HOKNaABaxa BOACLIH CBETOBHM ABTOPUTETH B
o6acTTa Ha (pU3MKaTa Ha KOCMMUHOTO JibueHHe kaTo Inuabypr, Bepuos, ®atinbepr,
Jlo6poTtun, Hukonck, Jopman ot CbBETCKHA Cpro3, Ma3, Muecosuu, 3aBajcH,
Booeuuk oT Ilonwua, Jlanuyc ot TP ®pupiienaep oT PyMbHHUS, CIOMEHATHTS YUEHH
oT Yurapus, u Ap. Bpbx Ha MEXIYHAPOLHOTO NPU3HAHKE Gellle OpraHU3MpaHaTa H
npoBefieHa npe3 aBrycT 1977 r. 8 [Tnoeaus 15 MexnyHapozina KonpepeHuus no Gpusnka
Ha KOCMMWYHOTO JI'bYEHHE, B KOATO Y4acTBaxa Gnuzo jipecTta Y4eHH oT BCHUKM KPAMLLLA
Ha cBeTa. : _ '
[Tpea BropaTa MOJOBUHA HA 70-Te roanty GBP30 yBENIHUYABALLTA Ce CHEPrHd Ha
Ha3eMHNTE YCKOPHTE/HH eKCIIEpUMEHTH, FOJIAMAaTa CTATHCTHKA HA aHAJM3UPAHHUTE
‘)c1:6m‘im, TOYHOCTTAa Ha MpPOBEXAaHUTE W3MEpBaHHUA U JOCTOBEPHOCTTA HA
NpoBepABAHUTE XUIIOTE3H 32MOUHA oCTENEHHO fa WaMecTBa npobieMaTukaTa Ha
AApeHo-(hU3NUHHTE KOCMUIECKH M3ceABAHMS K'bM BCE IO-BUCOKH M CJIEJ0BATE/HO,
K'bM MO-PEJKH 1 eK30TUUHH cu6uTHA. OT CBOS CTPAHA PA3BUTHETO U YTBBPKAABAHETO
Ha TEXHHKATa Ha M3KycTBEHMTE 3EMHHM CIBTHHLW U HApaCcTHATATA MOLLIHOCT Ha
_PaKETHTE-HOCHTEIH NO3BOJIHXA W3AHLAHETO HA BCE f10-TOJIEMH KOMJIEKCH OT HAY4HH -

o et
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anapaTtypud B OKOJiO3EeMHa Op6l/lTZ\ U IMOCTENEHHO H33€Xa roagmMa 4YacT OT

HeNnpeKbCHATHTE MHTEH3UTETHHW WIMEpPBAaHUsSl HA KOCMMYHAaTa pajuMauusa. Mankarta
CTaTHCTHKA HA JAHHHWTE, TPYAHOCTHTE Ha €KCIepHMMEHTHTE M MHTEpNpeTaluaTa Ha
pe3yTATHTE, HOBUTE WHTEPECH HA HABJM3ALIOTO BbB (M3MKATA MJIALO MOKOJCHHE
JaJioxa CBOf OTNEYaThK BbPXY O'bAEUIETO Ha Ta3K OBJIACT U METOANKA HA U3CITEABAHMS.
Kpuzata B TeMaTukaTa OT cBeTOBeH MaIlab cd Kasa AyMaTa W 3a NPOBENIAHUTE
u3cneABaHus y Hac. [TpogbiikaBaHeTO HA PYTHHHUTE U3MEPBaHUS Ae3aHHTepecHpaxa
aHarakMupaHuTe ¢ TAX QU3MLM, a CPedCTBA M CWJIM 32 KOPeHHO MpeoBopylBaHe Ha
CTaHUMATA U PeLIUTENHA CMSAHA Ha NpobieMaTHKa HAMalle OT KbJe Aa Koiaat.
IMoctemenHo paborata B CraHuus Gellie 3aHEMapeHa W 3aJIMHA ..., JOKATO €IUH
JeH — Ha 29 oktomBpu. 1983 r. - T usrops. IIpuunnuTe 32 noxapa, Bb3HUKHAJL NTPH
TaKuBa HEOGUKHOBEHH YCIIOBUS, OCTAHA HEU3SICHEH U TOTYJIEH OT ChOTBETHHTE OPraHHy,
1 ¢ TOBA ciioxeH Kpail Ha netopuaTa Ha Kocmuunata CraHuus Ha Bp. Mycana. Burpexu
roJieMUTe yCUJIMA Ha akaf. Xp. XpHCTOB - Torasa maupekrop Ha MAMSAE u ronsm
NoYnTaTEN U IPUBBPKEHUK Ha H3cneaBaHusaTa B CTaHuusTa (o1 1962 no 68 r. Toili Ge

PbKOBOAMTES Ha cekuust “KocMuuHO bueHMe™). 10 HEHHOTO BB3CTAHOBABAHE Taka H
He ce CTHUTHA... ‘

Sic trasit gloria mundi ...
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CJAEAUCTOPUA:

BA3OBATA EKOJIOTMUHA OBCEPBATOPUSI “MYCAJIA” OM2:
HeHTHP 3a U3CJeqBaHe HA MI0GATHUTE HIMEHEHUST ¥ OKOJIHATA cpefia U
MOCT K'bM CBeTOBHATa U EBporneiicka ekoNOrHYHA MPeXA

Mopaak H. Cramenos, Boitko 1. Baues, UAVAE — BAH

BHLBEJAEHWE

IlenTpanuata uiaes Ha BasosaTa ekojoruyua obcepsaTopus Mycana (BEO) ca
M3CNENBAHMATA HA IIOCATHITEe W3IMEHEHHS H B3aHMOAEHCTBHETO UM ¢ OKOJIHATA ¢pelda H
npespbluaHeTO Ha oficepBaTopuATa B HEMOHCTPAUHOHEH UCHTDBD 33 aBAHTApIHH
eHepruiiny TexHonoruy Ha XXI. Bek.

BEO e 6bae obopyaBaHa c yHHKaJHa HayqHa anapatypa, u3pafoTsaHa Hpe)_’lIdMHO oT
GBarapcku (HPMH H HAyYHO-H3ICJAENAOBATEICKM UHCTHTYTH: UepeRKOBCKH Teneckon,
¥3MepBalll IPO3PavHOCTTa Ha aTMochepaTa; anapaTypa 3a U3CIEIBaHe HA ACTPOKITUMAT;
agapaTtypa 33 W3MepBaHe Ha CJHbHUEBATAa paaualus W HA 030HA, MArBMTOMETB] 3a
NpOorHo3upaHe Ha M3MEHEHHATa B MarHMTHOTO MOJIE; anapatypa 3a H3IMepBaHe Ha
KUCeNVHHOCT Ha ofjany; aBTOMATHYHA METEOPOJIOrHYHA CTAaHUMA; CHCTEMA 3a
HETpeKbCHAT KOHTPOJI Ha rama-(oHa; HUCKO(HOHOB CUUHTHIALMOHEH ramMa-CleKTPOMETED
¢ BHCOKA eeKTHBHOCT HA PerucTpauus H Ap.

KoMIuiekeHiTe H3caenBaHls ca OTBOPEHH 32 BCHYUKH Y4eHM M CHSIHANUCTH, KOUTO UMAT
TIpeANIoXKEHNA 33 YUACTHE M XeJadT [a PasloJoKaT CBOS 'mapﬂypa B Basosara
exonoruyuna ofcepsaTopHa Mycauna.
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® Qcnosna uen:

Cn3dasane HaO m0OepHa BUCOKONAAHUNCKA BA308A EKOAORUNNA 00CEPBAMOPUA HA HAil-
gucokun apsx Ha Baaxancius noayocmpos - Mycaia ¢ yea npecdoansaie na
HEDAA0NOAYIUAMA AP ORA3BAHEMO HA OKOAHAMA Cpedd 8 peuoHd.

Bucokonranunckume exocucmemu ¢a 0CodCHO 4y8cmeumentl KsM 8530ClCMBUEMO HA
ecmecmaeny u dumponozennu @fakmopu nopadu GasHOMO U MPYOHOMoO um
ABICIAHORABANE - MOBA HAAA2G OeMALANO UIPUARAHE A ME3U §3AUMOOCHCMBIA U
HeODX0OUMOCI OM npeOnpuemare Ha ce0espeMentiiy Mepiu 34 ONa38ane Ha OKOAHAMA
cpeda 8a8 BUCOKAMA NAAHUNA,

® Pesysrarure OT NPOBEXAAHHA IBPBH KOMILISKGEH MOHHTODHHT Ha Pujia miaHusa (B
. pamkuTe Ha npoexTa OM-2 “MOHHTOPHHT M yHOpaBleHHE HA BUCOKONJAHHHCKHTE
exocucTemi B Puna nnaduna” [993-1998 r.) nogkpemar HeoGXOOUMOCTTA OT IOCTOSHHO
Oeiictpamma BEO: | '

- ®u3snded MOUHTOPHMHI: H3MepBaHe Ha TraMa-paJHAauHOHHHA (OH o
TEPMOJIYMHHHCUEHTHH AETeKTOPH M upe3 aBTOMATHU3HpAHA CUCTeMa 3a rama-
CIEKTPOMETPHYSH AHANM3Z H 3alMUC Ha faHHuTe (M0 MeToAuka Ha WUSIUSE), usmeppane

Ha pajloH M AbLUEPHH NPONYKTH B [TOYBEH rA3, Ha €CTECTBEHH M TEXHOreHHH P OHYKITHIN

(oﬁma anda- u GeTa- aKTHBHOCT, CHABPKAHWE HA IUIYTOHMH, ueswii-137, cTpoHLMI-90 u
ap.). ,

= Mereoposorndent ¥ xaaposorayen MoHuTopunr: OnpenesisHe Npo3padHOCTTa Ha
aTMoc(epaTa M OTpaxaTesiHaTa CHOCOGHOCT HA CHEXHATA MOKPHBKA IO OpHIHHAJHA
MeTonuka, paspaboreda 8 UAMSAE; uscnensate Ha QOHOBOTO 3aMBbpciBaHe Ha
atMocepaTa dpes muepeHIMaNHa ONTHYECKA aGCOPOUMORHA CTIEKTPOCKOMHS W Jp.

= XdMUYeH MOHMTOPHNI: oNpeleisiHe Ha CHOBPKAHMETO H NpPEHOCA Ha TOKCHYHH,
SCeHLMANHH M [p. eJIEMEHTH H TEXKH METAU B IOYBH, BOOH, PACTHTENHH M XXHBOTHHCKH
BUA0Be (QUTO- M 300-MOHHMTOPH) Upe3 peHTreHo(IyopecueHTe aHAIN3 H IpP. METOMM;
H3y4apaHe HA CHHEPI'CUHHTE ABJEHHA B NPHPOLHM BOMH, UPE3 OPTHHANSH METOJX Ha
USMSIE 3a onpenensine Ha HepaBHOBECHH €HEPIreTHUHH CIEKTpH.

= BuroJiornyen MOMMTOPHNI: KOMIUIEKCHH €KOJIOTMMHM M3CAJIENBAHHS HA FOPCKHTE
SKOCHCTeMH; GHONOrHYHN edeKTH HAa PATUALIHOHHMA (OH M HA XHMHYHH 3aMbpPCHTENH
NpH HHOUKATOPHU BHMAOBE IPbOHAYHH XKUBOTHH W PACTEHMS.

= CouManno-MKOHOMHYECKH MOHMTOPHHI: H3ClelBaHe HA Baanmoneucmuma Ha
EKOCHCTEMHTE ChHC COUHAJHO-HKOHOMHYECKHTE NPONECH M CTPYKTYPH M TAXHOTO
yNpaBJieHUe; U3CNeBaHe, OUEHKa U YCTOHYHBO pasBHTHE Ha JaHmmadTHTe.

OcnosnuTe pesyaratu ot upoekt OM2 u npoekt HH H3-422 ca:

H3rPafeHa € CHCTEMA 331 KOMILIeKceH Moumopmir HA OKONNATA cpedd B paffoHa Ha

Puna nmnannna;

= pa3paGOTeHN ca METOAMKH M € Ch3faneHo ofopyiBaHe 34 H3MEpPBanMsl 1. HAGMOACIHs
B'bPXY OKONHATA cpefa;

= cu3fanena e 6asa Xaunn u reorpadeka undopmuannonna cucrema sa Puna nnanusa;
- peajMsupada e KOMITIOTLpHA Mpezil, CBbpIBALUA H3GJIC[OBATENICKHTE 3BEHA, Y4ACTBAIIHA
npoekta OM2;

- HM3fafeHa € MHOrOTOMUATA 'uupemlua OM2 “Bucoroniaumicka obcepraTopmst MycaJm "
8 Toma; :

=~ TNpoBendeH e Enponeuclm camnosuyM “Hsciexnane na oxojnara cpena B IANHHATE

[--]

o]
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na Espona”, boposen’97 u npa JeTHH yumBepeurer:;

~ MIrpajeH € NOCTOSHEH NUTePAUCHUIVIMNApen Hay4YeH KojlekTur c Jobpe passuta
XOpU3OHTAJIHA CTPYKTYypa OT HHCTHTYTHTe Ha BAH u YuupepcutetuTe B Brirapus u
peasiHO €a4 Ch3JAJNEeNN MEeEIYHAPOIHH H3CAcHOBATCICKHM eKkunuM B obnacTra Ha
paguoJioruaTa M pamHOeKONIOrHaATa, TOPCKUTE eKOCHCTEMH, KIHMATONOTHATA;

- u3rpajena e baszopaTa exonornvda ofcepBaTopus Ha B. Mycana ¢ dunancosaTta
noakpena Ha Hauuonannus GoHA 3a ona3ssaHe Ha okojiHata cpeaa npu MOCB;

- HODYJISIPH3HPAT CC HAYUHHTE HICJISIBANMS I CIPATETHATA 32 YCTOHUYNBOTO PA3BHTHE Ha
MUIAHMIETA ¥ CE OCHLIECTRABA OOpa3oBaTeIHA NefHOCT, Ch3AABA ce MOCCTHTEICKH UEHTHD
na BEO “Mycana”; ‘

~  PEeAH3HDPAH € NUJOKHTEIeH MCKIYHAPOIEN MOJIHTHUCCKH edeKT:

® npoexTst OM2 e mocoueH kaTo ofpasen 3i ABYCTPANIG HAYHHO CHLIPYIHHYECTBO Ha

Tperata munncTepcka kondepennua “Oxkonna cpena 3a Espona”, Codma’95;
® GasopaTa ekojloTHYHa ofceppaTopus “Mycana” - OM2 e cuomenara NOMMENHO B

MeARYPABHTCICTREHATA POrpaMa 3a CETPYAHHYECTRBO B ofNacTTa Ha KyjaTyparTa,

obpazoBaHHeTO, HAYKATA W TexHHMKaTa Mexnay Pemybnuka Bwarapus u PenyGnunxa

dpanuus;
- HayuHo-uscjaefosartelckuaT npoekT H3-422 “ModguTopuHr B ynpaBjeHHe Ha
BHCOKOILTAHMHCKH ekocucTeMHU”, - yacT oT OM2, e KjacHpay Ha IXbPBO. MSCTO Cpel
NpOEeKTHTE B obnactTa Ha HaykuTe 3a 3eMsiTa oT Hauwmonanuusa goun “Hayunnu
u3scaeaBaHua”,
® Tlpensmxma ce BEO Ja M3NBLIISB clenuTe QynKumn:

~ bBaza 3a nmonesa pabora u npeapapurtenHa ofpaboTka Ha B3eTHTE Npobu H
noJjiydedata HHMOpMAIHA OT W3chAenopaTenckd rpymu wa: MAUAE, UactaTtyT no
soonorus, Mactutyr no 6oraguka, UHeTHTYT 3a ropata, LlenTpanna naBopaTtopusa no
exonorus, dakynreta no xumua Ha Coduiickus yausepeureT “Cs. Kanment Oxpunckn”,
yuusepcuterate: “Koncrantun [pecnasckn” 8 Ulymen “Heotur Punckn™ B Braroesrpag.

~ OCHOBHO 3BEHO HA ABTOMATH3MpaHaTa CHCTEMa 3a NpHeMaHe, HaTpylnBaHe,
nepBruHa 00paloTka W npenasaHe Ha WH(popMAaLMA 3a OKONHATA Cpeda, ¢ NEPCHeKTHBA
3a BKJIOUBAHETO MY B HauuoHanuaTa W Esponefickata (cBeTOBHATA) eKOMpENH.

- JlaGopaTopus 3a MOHHTODHHT Ha DaAMOHYK/IHIH BLB Bb3JYXa, BOJATA H NOUBHTE.
® Kpartka KOHCTPYKTHBHA xaparcTcpnchm na BEO
3achoeHaTa 1oL Ha chumlTa e 197 m? xato pasrepHaTaTa e 282 m®, a nogespata —
210 m®. O6emsT it € 970 m®. TloceTHTeNICkH USHTLD € © Mol 24 m*.
® Miscto B HAUMOUANNAT:, PerHoluina 1 Epponeiicika exoilOPHYUIM MPCKH
BEO “Mycana” OM2:

~ e naii-BHCOKO pA3NOIOXKeHaTa cxolornuna obcepparopus & Enpoma;

~ e pesyntatr or Gehrapo-(peHckus mpoekt OM2;

- e nogkpersHa or MHHHETEPCTBOTO Ha OKOJHATA cpella H BOLHTE H NPedCTOM
BKNIIOUBAHEeTO H OO peauna napaMerpH B HanHoHajHWTE CHCTEMH 32 MOHHTOPHHT Ha
OKOJIHATA Cpelia W 3a M3MepBaHe Ha rama (ioHa;

- e BKIIOHYeHA B ABA MpoekTa ¢ Haunonannus donp 3a Haydsu uscnempatus: H3-812
“CpaBHHTe/IEH aHAIM3 HA CLCTOSHHETO Ha okojHata cpefa B Puna u Iap nnawuna™ u
B-809 “OueHka ChCTOSHHETO HA BHCOXOTTAHMHCKUTE ekocucTeMu B Haponuure mapxone
Puna n Iap njaHuHa ype3 M3Mmoji3BaHe HA WHOMKATOPHU BUOose apeGHM GozaiHuLn”;
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€ BKJIIoYeHa B cbBMecTeH Gnarapo-cpubekn npoekt “Puna-Hlapa”.
® QOunaicora NOMIPLAKA '

MuuncTepeTso Ha okofHaTa cpepa u BoauTe, Hauuonanen GoHn 3a okosHA cpena
(3a marpaxcgane Ha BEO);

~ bwarapo-dpencku npoext OM2 “MOHHTOPHHET B yNpaBlieHHe Ha OKOJHATA cpena
B Puna nnauuna”;

- Hauuonanen Qonn sa naydnu usciensaHus;

= VIHCTHTYT 32 ApeHy M3CNeABAHUSA U AAPEHa eHepreTHKa, Brarapcka akanemus Ha
HayKuTe;

® Teorpadexa xapakreprernra na sp, Mycana

HAAMOPCKa BHCOUHHA; 2952 m |reorpadcxu KoopAMHATH 25°35'E; -

: 42°11" N
CPEAHA roAHLIHA TCMIIepaTypa: -3,1 °C_{romimuu sanesxm: 1300 mm/m*
MHUHHMMAJIHA TEMOEPaTypa; -31 °C | MakcuManHa TeMnepaTypa: +18,7 °C
BPCMETPAGHE Ha CHEXHATA 8 MeceLa | MaKCUMaJIHA CKOPOCT Ha 70 nv/s
NOKPHBKA: BSITLPA; \ ‘ :
cpeacH Gpoii CIbHUCEH AHH B 150 |cpeaeH 6p. noceTuTenH Ha 50 000
roJHMHATA; Bb]PXa TOAHITHO! ‘

Exonoruunara ofcepsatopus na Bp. Mycana e kaTo KOCMHYecKN xopab, ornpasun
ce B nbabuHuTe Ha HaykaTa Ha 21 Bex. Bouuku ca nobpe pomnu wa Goppa - u ¢

OPHIMHAJIHY HACH M C YHUKANIHA aNlapaTypa - padeTelid 32 KPACOTATA H XaPMOHHATA B
npupogaTa.

BEJIEXXKA HA PEJAKTOPA

Ha 24 centemspu 1999
r., T.e. 40 ronuuu cnen
IyckaHeTo B OelcTBHe Ha
Kocmuueckara cranuns va
BpBX Mycana H |6 roguun
ciep, HeiinoTo “nampﬂné”,
CTpoMHTENHATaA
opraHu3auus npenane
Bb3CTAHOBEHATa,  T.e.
'HOBOM3TpafeHaTa Basosa
€ KOJOTrHUYHaA
ofcepBaTopun Ha HeliHuTe
CTONAHH.

R

Cauperenu Baxa (x. cu.) npodh. Us. Jlanos, npot. H. Axababss — 6uBm KocMuk — U
npo¢. W. CraMeHoB — HACTOAW €KOJIOr U IMaBeH

~ BHHOBHHK 32 IOGCTPOSBAHETO E
HOBAaTa CTAHIHS. . posARe Ha

Ha e uecTura Ha usIATa HayaHA 06ECTBEHOCT!
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45 TOAMHUW ObYYEHUE 110 PU3HKA B
PYCEHCKUS YHUBEPCUTET “AHI'EJI KbHYEB”

gou. H. Hanuesa, PyceHcku yHuBepcuTet

B 45-roaMiEaTa HCTOPHS HA MBPBOTO B CTPAHATA H3BBLHCTOJHYHO BUCILE TEXHHHYECKO
yannuie, npeobpasysano B Pycenckn YuupepeureT ¢ pemenne Ha Haponnorto cnbpanne
ot 21 tonm 1995 r., xarenpa “Pusuka” 3aema CBOETO A0CTOHKO MAcTO. B rbpBuTE NHE HA
mMecen okToMBpH 1954 r. ca ch3gadeHy WEPBATE NSBET KATEAPH, MEXKIY KOMTO H KaTenpa
“Dy3NKY, XKHMUS ¥ EJEKTPOTEXHNKA”, Mex1y I'pBUTE [ATHH NpenoiasaTes ca npod. Croax
Metpos u m. ac. Eymcasera IMetposa, 3aeHo ¢ TAX 1 Mpeuy BCUUKO 6rarojapeHne Ha Tix,

ot 3akpuTus Crpoutesner dakynrer Bb Bapha, NPHCTHTAT U MbPBUTE NAOOPATOPHU YPeIH.

Topa ca MIABHO €JEKTPOMIMEPUTENHH ype/d HA ¢ppencxara ¢pupma “llosen Apuo”,
yexocyopawkara “MeTpa” u xonanackara pupma “Kun”, HAKOJNKO ypena nogapbk OT ¢XIH
wupeem b CAIll 6barapun, nabopaTopna crsknapis u ip. OT Bapna ca fORSCEHH H HETHPH
naGoparopuu mMacH. 3a jabopaTopus no GusMka € OMpeieNeHa CTas OT MbPBUA €TAX HA
naHCHOHA Ha (peHckas komex “Canta Mapus” (ceramnara Anrnmuiicka rumuasus). Camo
LBE CELMHIH CJIE/, OTKPHBAHETO 3ANOMBAT MLPBUTE NabOPaTOPHH yNpaXKHEHA ¥ T€ Ca N0
(HBMKA, KATO CA U3NOM3BAHN U YP&AM OT yuwinmHuTe kabunern B Pyce. Tosa ca nbpeuTe
OPTraHU3UPAHU T4GOPATOPHE YNPAXKHEHHS, KOETO € BHCOKO OUEHEHO OT MLPBHA PEKTOP
Kpzetio [Terpos u ot aou. EMun JIaHKkoB - 3aMECTHAK PEKTOP.

Tpynuu o Genun ca I'GPBHTE rOJHHM, MATEPHATHATA 6a3a € CKPOMHA, HHCTUTYTHT OIIE
He & ykpenna. 3a¢1HO ¢ 00y1eHHUETO HA PELOBHHTE CTYAEHTH, OT AHY4ApH 1955 r., 3anoysa
06Y4EHHETO N HA CTYLEHTH OT aseroaunmen kypc. Hesasucumo 'OT OCKBLHATA MaTepHaNaa
fa3a W TPYLHOCTHTE € MIOCTABEHO HAUANOTO HA TPANMIMHE B KATCAPATA ofyuennero ja ce
H3BBPIIBA HA BUCOKO HAYMHO HHBO H C FOJIIMO NEAArOTHIECKO MAHCTOPCTBO. g

ITpes Qespyapu 1958 r. nabopartopusaTa N0 (PU3AKA CE MPEHACH B HOBATA HE3ABBPLICHA
crpana. MaTtepuannara, 6a3a ce o6orarsasa, HAPACTBA U KOJIEKTHBET HA KATEAPATA. Mpes
1957 r. 3a acucrenT no usuxa e u3bpan Boprc Kanannapos, KOATO 10-KBCHO paboTu u ce
neHcHOnHpa kato cT.H.c. [ ct. B MHCTHTYTA 33 SPEHE UIC/EABAHNA U ANPEHA SHEPrETHKA
(UAMAE) na BAH. C oTKpHBaBETO HA CMICLHAIHOCTHTE “JIBUraTeNy ¢ BPETPEIIHO ropene” u
“TeXHONOTHS HA MAILWHOCTPOEHETO H METANMTEe” GPOAT HA CTYHEHTHTE NOCTHra 950,
Hapacrsanerto na 6pos Ha CTY/IeHTUTE BOAM 1O yBEIHUaBAHE HA {POS HA MPENOJABATENNTE
(buzuun 8 xatenpata. [1pes 1960 r. 33 peIOBHH ACHCTEHTH C& n36pann Muaio Munes, Kupnn
Tepsuiickn u Acnapyx [TeTpaknes, KOHTO N0-KbCHO pabotu BbB PusHueckua QakynTeT Ha
Couiickus yRHBEPCHTET, & Cerd - KaTo npodecop no (usnka B YHHBEPCHTET “HpO(b_, &-p
Acen 3natapos” - Byprac, [Ipes 1961 - 1963 rr. nocnexoparenng ca H36paHn 34 ACHCTEHTH
Anexcauusp Jumutpos, Teopru [eoprues u boxunap 3naros. Cjed OTKpHBaHe HA
cnenuanHocTTa “EnekTpHHKAIUA HA CEICKOTO cronancTeo” npes 1966 r. i chel OTHALINAHETO
Ha XHMHLETE npes 1967 r. B caMocToATeNRA kKaTeapa “Xamus u rOpUBOCMA30YHA MATEPHAIR”
OT KATEPaTa - MailKka Ce Ch3JIABAT TPH KATEAPH, MEXIY KOUTO € !l KaTeApa “Pusnka”. [Ipes
1968 r. 34 acucrenTy ca u36panu Jumutsp Honos u Lanko Y3yHos, koliTO Ipe3 NocneNHUTE
roguan paboTH KATO JOLEHT. B Texuuueckust yHUBEP CUTET - (01)371:13: 8

C yBesmuapane Ha OpOs HA CTYAGHTUTE CE MOABABA H HeoOXOAUMOCTTA OT PAIKO
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yBe/HuaBate Ha CLOTABA KA karenpaTta. Haii-ronam npupact xatenpara Genexu npes nepuoaa
1971 - 1974 rr., koraTo nocnepoBaTenuo ca u36pann 3a acucrentu Hanexna Hanuesa (1971
r.), Bsrenu Jumurpos (1972 r.), Tonop Kexaitos (1973 r.), lserana Komnaposa (1973 r.),
Inpeonera Houesa (1974 r.), Maanenka Arrenona (1974 r.), Baromup Paiixor (1974 r.),
Baarosect Huxonos (1974 r.) n Tamapa Tlenuesa (nocTvnuna npes 1974 r. kaTo cTasant
4CHCTEHT, & OT 1976 r. kato peyosen acucrent). Kato (usux B karenpara npes 1971 r.
noctensa Hanexna Baxanosa. :

Hbpsure, wait-tpyunnte yue6uu roaunu, ca peue HCTOPHA, HO Te ca DeNnAsanu ¢
YNOPHTOCTTA H OHSl HEOOSCHUM OT INIELHA TOUKA HA AHELURHS J{eH SHTYCHA43BM, KOHTO comara
38 IPCONONABANE HA TPYAHOCTHTE. C UIKTIOUHTENHATA CH EPYAHLMS W Mopan apod. C.
Ilerpos ycnsea aa cwagane Teopuecka 4TMOC(hEpa 1 UPHUATENCKH OTHOUICHHS MEXLY
HJIGHOBETE Ha KaTenpata, CamusT TOH ¢ cneunanusnpan npes 1943 - 1944 rr. xato xymGontos
CTUNEHAMART B I'boTunren - lepmanns npu npo¢. Pobepr Buxapn Ilon, eanu ot naii-
H3BECTHHUTE EKCIRPUMEHTATOPH pe3 I'bPBATE AECETHIIETHS HA HAIINSA BEK - ONTHK, OCHOBATEN
Ha HAY4HA MKOJIA, EAHH OT MHOHEPHUTE B KBAHTOBATA ONTHKA HA TBBPAOTO TS0, H3BECTEH C
penuna 3a0eNexuTeNHI eKCIEPUMEHTH B OBACTTA Ha kpucranure. B I'votunren npog. C.
[TetpoB 3anousa nscnenpanns B o6nactra na Taxa HAPEUEHUTE LBETHU HEHTPOBE B HOHHM
KPUCTANH ¥ OTKPUBA HOBH ArPEraTHH LEHTPOBE, HapeueHu oT Hero A-, b- n C-uenrposge. B
Pyce cemeiictso [Terposn cp3uana u MbPBATA CHEKTPOPOTOMETPHYUHA YpenGa, ¢ KOSTO MOF4T
Ad CE CHEMAT NO TOYKH a6COPOUHOHHM CHEKTPH BB BHANMATA H HH(ppayuepsena obnacr.
Maxmountenna usobperarennoct u HHUUHATHBHOCT cd GHilH HEeOBXOLMMH B Te3H TEKKH
TORUHH, 33 14 C& Ch3Jaje MATEpUATHA 6a3a, FOLHA HE CAMO 3a yueGHUs mponec, a u 3a
HayqaHu uscnensanns. Katenpara crasa nenrnp c MEXIYHAPOAHA U3BECTHOCT, B KOMTO B
TPONBIIKEHNE HA MHOTO FOJUHM CE H3C/NEABAT PA3INIHA CBOHCTRA Ha 1O HHY kpucranu. [Tog

- PBKOBONCTBOTO Ha npod. C. TleTpoB B kaTespaTa ca uscnenBaHH noupobHO, B IHMpPOKK

CNEKTPATHE U TEMNEPATYPHH PAHMLM U MPH PA3TMYHH MHTEHSUTETH Ha H3DON3BAHATA
3QMMCBALIA M YETSILA CBETIMHA, CBOHCTBATA HA HBETHHTE HEHTPOBE B AJIKAJIHH XaJOTeHHIH
H BB3MOMHOCTHUTE MM 33 W3MOJI3BAHE KATO (HOTOXPOMHH MATEPUANH 38 CbXPaHABAHE HA
nHdopmauus. B el cTBUTENHOCT MbpBHAT MM KbA 3amTHC - vereile - usTpUBaNne Ha 6a3aTa Ha
F - M npexona e ochuiectsen ot npod. C. ITetpos npes 1950 r. Cve ch3aBaneTo Ha HHUC
npes 1965 r. ce pasuUpsBAT BBE3MOKHOCTHTE 34 HaysHO-u3cnenoBarencka pabora. [To oroBop
Ha HUC 3a Oprrexuuka - Cunuerpa e ch3ganen OTpaXaTeN 3a TEPMOKOMHUP OBAJIEH ANAPAT
“Wudpa 66", vo nait-106pn mocTikenus ca HAOCTHTHATH MO OroBOp ¢ MHHUCTEPCTBOTO HA

XUMUMECKATa NPOMHILLIEHOCT N0 BHEAPABAHETO HA METOL, npeasioxet ot npod. C. Ierpos,
34 MpeYnCTBAHE HA -BOLOPA3TBOpPUMH cosiu. Ha Gasza

T4 HA TOSH METOX € Ch3jaleH
KPHCTAIN3ATOPD, ¢ KOHTO c4 NGCTUrHATH MHOIO ROBpPH pe3ysITaTH MPH NONYYaBaKe HA 0COBERO

YHCTH BEIIECTBA HA HUBOTO, & B HAKOM CIy4aH U no-g06pu OT Te3n Ha pupMaTa “Mepx™ -
T'epmanus, :

Ha 4.06.1971 r. ce nencuonupa Enucapera Merpora, a na 5.09.1975 r., - npod. C.ITerpos,
HO BP'BIKATA UM C KaTeapata He Geme npekbcHaTa. B crensamure FOIMHH DBKOBOLHTEIY
Ha kateupa “Pusuka” nocnenosarenno Gsxa Kupun Tepsuiicxu (1975 - 1978; 1987 - 1989
rr.), Munto Musres (1978 - 1984 rr.), Hauko V3ynos (1984 - 1987 rr.). Ot gexemspu 1989 r.
PBKOBOLNTEN HA kKaTenpaTa e aou. Jumutep [Tonos, ‘

B nepuona 1978 - 1990 rr. ca samurenu u HSKOJIKO JHCePTAUHH, €H4 YACT OT KOHTO
MpeA TEXHHMECKH ChBETH. ToBA € MepHON RA M3KITFOUNTETHO AKTHBHA HAYYHO-H3C/ICOBATENCKA
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" eoquunins

paboTa, 3a KOATO MHOTO LAONPHHECE CHTPYAHHUECTBOTO € xa'reupzt “MeTa.nrm:eg:;;Z
TexHOJIOrHa Ha MeTanuTe”. Ch3d €HHTE CMECEHH KONEKTHBH] OT IBETE KATEAPH Pasp oo m.
cpemectso penuua temu no HUC, a pesyntarure OT Te3u paapaﬁc;xn ca HZKJLM;MBO H;
HALMOHANHE ¥ MEXJYHAPOLHU KOH(QEpPEeHUHH H CUMIO3MyMH. 34 BH(iOI: ,T“ o A
IPOBENKAAHNTE HICIIEABAHHS € NOKasaTeNnen GaxkTsT, ye¢ X cuMIo3nyM fo ng HIHI " 1Aﬂmm
“79 Gellle OPraHUIHPAH OT KaTenpaTa M B paboTaTa My B3exa )fqacme yu " o Haﬂaﬂp,
Snouus, Mekcuxo, CCCP, INomwa, Yexocnosakus u Yarapus. Ha Mexcnyf:\po;nﬂmpﬂil 2P
B Tlnosuus npes 1985 r. gHcTANALMATA 34 Hanac;mi HA [lf)KpPITPIﬂ oT Zp;';;;eﬂ P
BaKyyM upe3s oHHO-nJa3MeHo usnapenne “Taran 17 6 narpagena cg. oaten weman
I[Tpea nepuona 1985 - 1994 rr. nocnenoBaTeNHO B KATEAPATA calsl:-; ge, e Komona
Mauxcos, I1, I'pamartukos, I Araracos, B. lumurposa, B. Marees, M. Hen > q ;K'nec—rpaﬂm;
%, Usanosa, T. Credanosa n C. Jakoscka ca npexsbprenn ot Gaxysrera 3a uy
CTygecH;:BHaTa yuefHa paboTa H4 KATEAPATA € CBBP3aHA G OOYHEHHETO ar;a g;i);e::;;r;x;z
ocHogen kypc 1o O6ma ¢usuka, Ocsen B o6y:zr:ln[ZTTZ ;;1;;;;1;3::;}2 ll:eﬂﬁﬂﬂ B Syaners
OT BCHUKH HHKEHEPHHU CIICIHATHOCTH, YJIEHOBE HA K& Ji» obyuennero
He y OTHYHMS kosex - Pasrpap u cneuuanHocTiTe “MaTeMa
gix:l:rzl;}’el::‘P‘I;imoalﬂrrpelxgignomx” xbM TMeparoruvecxus dakynrer - Camucrpa. OTaenHn

i ‘ HHY B
yuacTBaT B OGYYEHHETO HA CTYASHTH IO HAKOH CHSMHAIHA JAHCUAMNLT

npenoyaBsaTenu “Exon_or“ﬂ

3MepB: - 3¢ HOCT
no-ropenTe Kypcose Ha obyuenue (Exonornaiy usMepBalist - 3a cnenuan i Sronorus
ONA3BAHE HA OKONHATA cpepa” B 3-TH kypc; OCcHoBy 1a oNTOCACKTPOHAKAT ‘1”14 K4 .
ot : " HKa” B 4-TH Kyp
4 HKALMOHHA TEXH
! '€ W - 3a cnenuansoct “Komys

ONTHUIH CHOOUINTE U IMHY ! Hous o
1 B 06yuenneTo, NPOBEKAAHO OT DAKy/ITETA 34 NOBHIIABAHS 364 KBdJIH(ngKal:a i

Sl ar 1 nocobus 34 CTY,

¢ A OTNEYATAHN pelHna yuebH

[Ipes pasmexaanus nepuon 6ax 1 ¢ crynermane

“Ha6gpa$opeu OpaKkTHKYM 0O QU3KKa (HIKOJIKO H3JdHUA), PBKOBOLCTBO 34 pelil

3HKE HAS).
saaun no (pu3uxa” (1Be H3NAHNSA), yueOHuIM N0 pusnKa (HSXOJIKO M3JaHHA)

: T4 HA
HayusuTe H3CTe/BARNA HA NIPENOUABATEIUTE B xca'reupa'ra' caéozzf)sga;ﬂc:;oggic;aﬂH’
KOH/JIEH3HPAHOTO CBCTOAHUE KATO OGEKTH HA H3CNCABAH M.aTe T mns
TIOJIyNPOBOLHHIM, METAJH U CIJABH, METAJIHNH CIOECBE, aMopdHH 2 B};“c s
npobaemaruka ¢ 060co6EHA IIABHO B TPH HAY1HR HAUPABACHUA - ::;:; Kll paile DA federm »
peasinn kpuerann (Grsuka Ha UBeTHUTE LeHTpOBE ; :,r}l;:;w:;);?;zr (bOTQeI;[ empm;ﬂ TouKOB X
e lﬁ?ﬂlﬁ?i Br\l:::;?:ﬁg)o?Tr;z:ﬁiibaoiM're}jmonomn uz,x‘nmcpu'rmwa BLE BAKYYM
B moayn : |
(cm;mbiefamwmn, TOMIO3ALMTHY, JeKOPATHBHH, ﬂ:afﬂo coyc*rozq;;:;r;z D comanon
¥ AuAaKTHKa na ofydennero no guanica, PaspaborTeanure 'rf:M eno,ﬂaBaTenme I
Taka | IpUNoKeH xapaxrep. CHILECTBERO € ytlac'mi'ro HA 0P R oo
temu ot Hauponanuus ponn “Hayunn HSCJI&I[BELHPUI. H 1o mpoe ‘
amu Tempus, ‘ , ‘ ]
npo(gi:g;mmug HA KATEINPATA CA YJaCTBAJIM B MHOTO ILIKOJIH, cmwn;a:gr;;;zl ;H:Kcoe::n;
KOHR{(EepeHUHH # KORTPECH B CTPAHATA H uymBGHHEA. Tecrm KonTaKTHOTO O ryrs on
or ®nzuueckus pakyarer na CY, MncrutyTa no Qusnxa Ha TB’bpeJ_'l T mm;(a' A
ANPEHH M3CJISJBAHMS H AUPEHA EHEPreTHKa, M{HCTDIT})’{TZHI;C’)I HHAHF_EH;;,
NOAIBPKA KORTAKTH K © kosery ot [lonma, Tepmanus, fAn

KPHTHS) M METOAUKA
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CPEIIA HA ®U3UIU B ATJIAHTA

bosn [Ixakos, MHcTutyT no eNeKTpoHuKa, bAH

Ipes mecen mapr 1999 r. s rp. Atnanra, CAIL, ce cheros 23-Tara Ienepanna Acambes
Ha Mexnynapopnus Cbo3 3a Uncra 1 [Tpunosxna @usmka - [TUPAP (16 - 21 MapT).
Hawara crpana Moxe 4 ce ropaee ne camo ¢ TPAAHUHATE H yCNEXUTE CH B 06pasopanmero
1 HAYKATA, HO M C yJaCTHETO CH B MEXIYHAPOLHH HAYUHU opranusaumyu. Ome npes 193] r
Brarapcka axanemuns na saykure e npuera 3a wien ua Mexcnyraponuns cbBer Ha HA tmwre.
cbrosu - [CSU, xoiiTo ¢ue cposTa MHOroo0pasua jelinocr, Hapen ¢ JOHECKQ uonpnzacm 2a
PA3BUTHETO HA MEXLYHADOAHOTO CEIPYHHHYECTBO B OBNACTTA HA OGpﬂBOBaHH,CTO H Hay‘xcaTak
» Io rpanunus Bearapus ¢ amana axrusso YY4CTHE U B IOBEYETO OT ALLISPHHTE HM OPraHH3a '
KAKBATO & MeX 1YHADOIHUAT CHIO3 32 YHCTA B IPHIONHA thusmxa. P e
[enepannata Acambres ma Cbio3a ce CBHKBA BE[HIK HA TPH FOAWHH H UMA 34 OCHOBHA
3a/44a n30OPET HA PHKOBOJCTBO M HA YJIEHOBE HA CBOHTE 27 MEXTYHAPOIHY KOMH&HH (19 3a
PA43JIMUHHTE pasnenu Ha Qusukata mioc QuHaHCOBa, 33 006pa3oBaHUETO MO (BH3NKA K 35
PasBHBAIMTE C& CTPAHH), KAKTO ¥ HA ome 18 MEXKUYHAPOIHH KOMUTETA, OC'bH,lCCTBﬂ.Ba %}
BPB3KH C APYIH MEXKUYHAPOLHY Op FAHN3ALTH. 4 ’ .
Ha AcambrnenTa B Atnanta IpHCBLCTBAXA 82 IEIETaTa - MpeNcTaBuTe ! HA 47 OPTaHU3AIHY
(apyxecrsa) oT rekuko 47 unenypaue B [IUPAP opranusanuy, ¢ xoero 6axa npeucmsemxllﬂ
cTpanu oT 4 koutnaenTa (Kuraii uma nse ApYXECTBA HA (PHIULUUTE, KOUTO UIMPALIAT OTe,
nenuemmm). Han 20 crpauu, kouro ne unenysat B [UPAP 6axa npencraseny ot Habmo e,
Haii-ronemu 6sxa generanumre na CAIL (6) u Kurali - Beitkun (5). Ao
AcaCJgea KaTo mpomycwa acamOneure npes 1993 r. u 1996 r., mawara CTpaHa y4acTsa B’
ﬂpy:x( eg:::t TASH TOLHHA C @/IMH JEJIETAT, H3LIO HA H3APLKKA HA AMEp HKAHCKOTO B H3HYecko
Hpuern 6saxa otuerure 34 geltnocrure B OPTraHW3ALUATA Pe3 NOCAELHUTE TPH 'O 3:
NOAPOGHOCTY HHTEPECYBAILMTE Ce MOTAT J[a Ce Pa3XOLAT 0O PrTON. S
http://www.physics.umanitoba.ca/IUPAP
Koudepennuure, va xonto [IUPAP nomara unancoso npes 1999 r,, ca 24. Te nokpusa
NIOYTH BCHYKH 001aCTH HA (H3nKaTa 0 ce IPOBEXKIAT B CEAHATE CTpaH;I! CAl'Il (8) KSH&LLZ

(2), SInomus (3), Kurait, Konymbus, Cene i
Virapinm Xoanomn (oo 1).y , ran (no 1), sanaguoesponeiicky crpanu (5), Mona,

Tpr OT koMucHTE ce 3amHmMABAT cbe CHMBOJIH,
g)g;;zl Pr;a;:?“d::n KOHC’IiaJH.TH. Ilpasu ce, H'gnpumep‘, OPENJIOKEHHE 34 SIUHHIA 33 6e3pa.3mepHuTe
. o (uno, U); BbBeRnaHETO i 68 DAN0 YA06CTBO NPH H3MOJI3BAHETO HA NpeaCTABKA

;;ﬁ:pnme‘a}) BEIIECTBOTO X € ¢ IPHMECH 2 9ACTH B MUWJIHOH (2 ppm)” 61 Tpabeano na ce
HMeH}:‘ngz T...alfrilzrjnvxecm 2 mmkpoioro (2 pU)*, Hpyr NO-BBJIHYBAIl MOMEHT € THPCEHETO HA
L " P (pepmuesnte enementy. Oxa3na €€, 4€ MOT4T Ja ¢& M3HOJ3BAT HMEHA HA
X0pa, reorpa(cKn MeCTA. MM MHTHYECK FepOM (43 HMax MIed, HO TS HE OTrOBADS HA .
KpHUTEpHH; 3aTOBA, KOJIETH, mpennaraiite - Ge3 umena sce ofe ca 110 111, 112 l;fu I ISTeSH
‘ INoseuero komucuu no pasnuuruTe pasgenu Ha (usmxaTa cn; : ’ )
nocyeanure nocruxkenus. C puck na cnomens HO-CKOPO CBOUTE MUY

TIO3BOJIA A CIIOMEHA 34 HSIKOH OT 06U.IPITC HAaCOKH B
TOOMHA:

COHHULH, HA3BAHMUA, aTOMHH MACH a

MEHABAT HAKPATKO 34

HH BIEYATIICHHUS, e CH

Pa3BHTHETO HA PH3MKATA TIPE3 NOCNenHNTE
o

OTKpUBaHE Ha (yH . “ ' b o
p bynnamenrannu ederrn, NPHHAIUICKAIUH" B H3BECTEH CMHCHJ
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BN uoyuenskubom

eIHOBPEMEHHO HA MMKPO- ¥ MAKPOCBETA (HAND. HEYTPHHHHUTE OFUHIALHA);
PA3IIHPABAHE HA BB3MOXHOCTUTE 1A “BHIMM” 0BexTH H cbOuTHA C Mamabu, CHIHO
PA3THYABALLY CE OT 36MHHTE M JOBELIKHTE (IPUMED 34 TOBA CA HAKON B3PUBOBE HA
KOCMHYECKOTO Y-JbyeHue (y-ray bursts), 3a KOHTO BeYE 3HAEM - CJel
OTBLXKAECTBABAHETO UM € onTudecku Habaronaemu obexTw, 4e MPOUIMUIAT OT
KOCMOJIOTHYECKH CHOUTHS);
NOJYYABAHE M M3CIEINBAHC HA CKCTPEMHH ChCTOSHHS H4 MaTepusTa, HAOpP. C
W3NOJI3BAHE HA JIA3EPHO OXJTaxKane (€4uH NpHMEp € KoHAeH3aTsT Ha Bose- AltHuaiin);
OCBHIUECTBABAHE HA KOMIIOTBLDHA cumyJjamuu ¢ Hag 200 mumuapua cTeneHn Ha
cBOGO/A B 3 H3MEPEHHS, HABALLH ONMCAHUS ChC CMaiiBAILIA TOUHOCT H NOAPOBHOCTH
(Mouen na Ising, KBAHTOBA XPOMOLHHAMUKA, TYPBYNEHTHOCT BbB YAYHA, IPOUECH
Ha pennuxapane B DNA u peyua Apyru); H3noI3BaHE Ha BAPTYATHI CYNEpKOMIIOTPH
- HE Y4K TONKOBA TOJIEMH MPEXu OT PAGOTHH CTAHIMH H PC;
npenacsue Ha (DU3MMECKH TIOUXOMM M UIEH B ApYru OONacTH H4 3HAHUETO, HANP.
Guosiorus 1 OOLECTBEHHA HAYKH; '
JUPAP uMa HECbMHEH NPUHOC B ODEAMHSIBAHETO H4 YCUJIHATA HA TOJIEMHTE CTPAHH 34
HOCTPOSABAHETO, MOANBPIKAHETO M M3NOJISBAHETO HA CBPDBXTOJEMHTE SKCNCPUMEHTAIHH
CHOPBIKEHHUS, €3 KOUTO LISXA 14 CA HEBL3MOKHH KAKBUTO U [1d € ONHTH WITH HabroeHus Ha
npenHns (POHT HA CHLBPEMEHHATA Hayka - (QU3NKATA HA ENEMEHTAPHUTE HACTHLM H
acTpodusuxara. He e ecHo Jia ce IpENeny KAKBA € I0J134T4 34 MAJIKKHTe CTPARH, KATO HALUATA,
HO 10 MOE MHEHHE TpAaUIIITa TPa6Ba na Gb/ie npoabIKeHa. [locaeuuTE FOMHN B Bryrapusa
HE € HMAJIO MENIYHAPOIHA CPEIUA HA (PHBNIH C NOAKPLNATA Ha [TUPAP ue3aBHCHMO OT HAILIHTE
npenioxenus. OT CENTeMBPH Ta31 FOJHHA HALLIATA CTPAHA HAMA 14 € IPEACTABSHA H © H1JICHOBS
HA KOMHCHHM, 4 CAMO [0 TPEHH HAKOJKO FOJHHM CME MMAJH HAKOJKO MPejCTABHTENH B
KoMucHHTE, a4 akan. P Kanes 6¢ 3aMeCTHHK-IPEACEHATE. ‘

MyTepHeTCKHST 4/IPEC HA OPTAHN3ALHATA € v

hitp://www.physics.umanitoba.ca/lUPAP  wnn http:/fwww IUPAPorg

KomucusaTa na [UPAP 3a o6pasosanneTo no (u3nKa e W3jand KHHra, XoiTo € Ha
PA3NONIOKEHAE HA UHTEPHETCKH a/Ipec

http://www.physics‘ohio-state.edu/’joSsem/[CPE/Books.html

JIokyMenTH 32 KAHIHUATCTBAHE 32 (PUHAHCOBA MOAKpENA OT TUPAP na mexnoyHapONHH
xoH(Eepenn ce NOJABAT IPE3 FOJMHATA NPEIN xontepenumsta. Magopmanns, popmynspu
M yKA3aHUS 38 TAXHOTO NONBJIBAHE CE MOJYHABAT OT Web-crpannnara, [TpeuaMCcTBO HMAT
KAHUHUATHTE C NHCMEHA MOIKPENA OT HAUMOHATIHUTE KOMUTETH.

Bpuakara na Buarapus ¢ JUPAP ce nopawpika oT Hanuosanen KOMHTET 10 (H3HKA C
npeacesaren axaf. B. Anapeiiuen u CeKpeTap C¢T.H.C B. xaxos (MBCTUTYT DO €IEKTPOHHKA,
BAH, Ten.7144 prrp.574 e-mail boyan@ie.bas.bg).

Wanonseam ciIydas [a cIOAeNs ¢ (pu3HYecKaTa KOJETHs H ONACEHMATA CH 1O NOBOI Ha
(uHaHCHPAHETO Ha OBArapPKOTO YHACTHE B TUPAP. CTpanaTa HIf INIAILA 9ICHCKH BROC 1 3a
oule HeMaNbK BpOll APYrH MEXIYHAPOAHH OPraHH3auiy, 4 34 [UPAP Toit e CPABHHTENHO
Bucok. [la ce HajApaMe, U¢ HE3ABHCHMO OT 34KBCHEHUETO OT NOJOBMH TOAMHA, TOH e ce
BHece. Olje MO-TPEBOXKHO € (MHOTO Ie C& 3aPAJBAM, aKO Ce 3aburyikaaBam!) cnagaseTo Ha
WHTEpeca OT CTPAHa Ha GBIIrapCKATE PHIHLN - NPE3 TA3H FOLMHA HE NOCTBLINXA NIPENJIOKEHAS
33 EBEHTYAJIHH WICHOBE H4 KOMHCHH, HUTO 34 KOH(EpEHIMH, KOUTO OHXa MOTIH 14 TOJIY4AT
dunancosa nouxpena or IUPAP. Tlpu mucka aKTHBHOCT € TPYAHO 14 HAcTOABaME TIpex
OTrOBOPHUTE HALMOHAIHY HHCTUTYLHH 14 HY TUTAILAT MNCHCKHA BHoc!
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XI-TA pBIHA KOH®OEPEHIIHS HA
EBPOIIEMCKHUA CBhIO3 HA ®U3ULIUTE

Touu Ckakanosa, UIE — BAH

Ot 6-Tu 1o 10-T1 centemBpu T.r. B JIOHUOH Ce ChCTOS O6wa xondepenuus na Esponeiickus
CBIO3 Ha (huskuuTe Moy Hacnos “Trends in Physics™. Koudepenuusra ce npopese s KPacHBAaTa
Yppu Xdyc, paznonoxesa B chpueto wa rpaja HENOCPEACTBEHO A0 YECTMHHCTBPCKOTO
46aTCTBO M crpaante Ha [lapnamenra. Topa Ge CHAHHAJCCETATA OT NOPERUUATA KOH(epeHHy,
Opranusnpany ot Cbro3a H4 BCEKU TPH FOMHA OT OCHOBABAHETO My npes 1968 r. Ha npara na
HOBOTO XH/ILOJIETHE KOH(PEPCHIUMATA OTPA3H BHITHEHNITA 1 OTTOBOPHOCTT4 HA MOMeHNT4, O6XBa-
HaTH 65Xa IMPOK KPBE OT TEMM, CBBP3AHH C HAN-HOBHTE OCTHIKEHHS B obnacTTa HA PH3HKATA
W MHOTOBPOITHHTE UM NPHIOKEHHS, OTep TaBAIH OB/THKA Ha duznkara na XXI-pu nex.

CneunaHo BHIMAHME HA TA3H konbepenmms 6e OTAENEHO HA MIALNTE (usnmn. B pamkare
Ha KOH(bepeHuugTa, 33 pusunuTe — HOKTOPAHTH Gemwe OpraHusMpan KOHKYPC 3a Haii-no6po
NOCTEPHO npeAcTaBane, osarmased “Young Physicists — it's all yours”, Brnaropapenue na
unancorara nomom ra Chio3a B KOHKYpCa y4aCTBAX4 OKONO CEEMAECET MJIALH XOpa OT
PasIHYEN CTPaHHU B EBpOﬂﬂ». Ha scexn ot nobeaurenure 6e NPeLOCTAREHA BBIMOXKHOCT A4
MPEACTABH pabOTaTA CH YCTHO OpEs YHACTHHIHTE B O6wara xonbepenuns va Chiosa. Cpeu

HarPajCHUTE OT MEKIYHADOIHOTO KYPH C& OKA3AK U A3 — Hoxropast 8 naboparopus “Jlazepua
Jokauns”™ wa MHoruTyTa no enexrponnxa na BAH. :

( N

Institute of Physics

This is to certify that
Miss Geni Skakalova
Is a winner of the
Young Physicists Poster Prize Competition
which took place during

EPS-11: Trends in Physics

Held at the Church House Conference Centre, London
from 6 - 10 Scptember 1999

)‘) !
- C ) t
Confcrencm

J
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_ hayuenkulbom

27 KOHO®EPEHIIVA 1O BBIIPOCUTE
HA OBYYEHUETO 110 ®U3UKA

nou. a-p Miopmun Baukuyes, OO Ha CY

Kak na npenonasame ¢usuxa? Beuen Bwnpoc, Ha rofito TpsaGeawe aa otrosopu 27-
MaTa TpaauLKOHHa KoH(epeHuus no swnpocy -Ha oByuenuero, opranusupata ot Chiosa
Ha (usnunTe Opes M. Maid 1999 r. OpraHu3anMOHHHAT KOMUTET 32 xoHpepenunaTa,
npeacenatencTean ot npod. apu I [eoprues, ce Gele nocTapan Aa MOKAHH HHTEPECHH
JIEKTOPH 33 MJIEHADHHTE NOKIA/M, KOHTO Aa OCBETIAT nmpollieMa oT pasnuvHU HEroBH
CTPAHH K IO CBBPXAT C TEMM OT BaXHH 3a o6LIecTBOTO 0b6nacTH - ekojorus, sapeHa
eHepreTHka M T.H. 3a0TO MMEHHO (H3HKATa € NpH3BaHA Oa HHGOPMMpA oBLIECTBOTO
TIO TAKHBA TEMH M S[IHH OT HAYMHHTE € TOBA A CTAHE OLIE OT YUMIIHILHATA H CTY/eHTCKATA
CKaMelKH, Ha KOWTD H3pacTBaT GbAeluuTe TOKONEHHS. ‘

BrupoctT 3a HOBHTE METOMM HA NpPENONABAHE W HOBATA HayyHA WHQOPMALUA B
CpelHHTEe M BUCIIHTE YYMJIHIA CLINBTCTBA UalaTa NpodecHoHalHa Kkapuepa Ha
npenofaBaTe/ckua ¢beTas. [lo BpeMe Ha xoH(epeHIMATa YUACTHHINTE © NJIEHAPHH U
NOCTEPHU NOKJaJH CHOAETHXA KOHKPETHH AMAAKTHYECKHM WAEH M BHXKIAHUA 3a
ocbkBpeMeHsiBaHe Ha yuebHoTo cbabpxanue. OTroBopET Ha BhIpoca ofaye npunobu
TPEBOXKHO 3BYMEHE B peldlia NOKAaJM H H3KA3BaHMA. 3aOTO B JHEIHO BPEME CTABA BCE
HO-TPYAHO 04 C& OCHIYPAT CLBPEeMEHHH MaTepHasd, HACOUBALLM YYHTEJMTE KbM HOBH
DUOAKTUYECKH THPCEHHA, 4 CHIATA HA HHEPLUHATA T'M NPHHYKAaBa Aa HOCHTaT. kM
OBeXTE/IMTE Bede MENArOTHYecKH W3NAHWS OT MUHAJH AeceTwaeTus. VI Boe mak Hoph

H3TOUHHUKA UMa - TPH6BR Aa Ce noJloXaT ManKo Nnopeye yCHIHA, 3a Oa €& OTKPHAT b

usnonspat. O6MAHATA HA ONUT Ha KOH(pepeHNHATa Ge efHH OT Te3H MONE3HH H3TOYHHLH.

Huctkycunre 1o BpeMe Ha xoHbepeHUHsTA ouepTaxa U HAKOM aKTYaJHH NpoblieMu B
o6pazoBaHkeTo No (PusHka. Ha nbpo MACTO ToBa ca NpobjieMuTe, CBbP3aHH ¢ yueGHHUTE
IJIAHOBE, O KOHUTO (U3HKATA HAMHpA MSACTO B CpeQHUTE VUHIMINA, KAKTO H B peauia
MEMLMHCKY 1 TEXHHYECKH YHHBEPCHTETH. B IUCKYCHATA BHPXY IPOEKTO3aKOHA 32 yueBHUs
IIaH B CPeAdHTE yuuauma 6sXa NOKAHEHH W MPEdCTABUTEM HA MUHHCTEPCTBOTO, MpeS
xouTo Oe H3paseHa TpeporaTa Ha (PM3MLMTE, ve B MPOLUEHTHOTO pasnpelelieHKe Ha YaCOBETe
rpynaTa Ha*IpHPOOHUTE HAYKH (H B YACTHOCT - (H3UKATA) 3a€Ma TEBPAE CKPOMHO MACTO.
A vopa 64 ce OTpasuiio He caAMO BBPXY ITRJIHOTATA HA (H3MUHNA 3HAHHA 32 YUYEHHLNTE, HO
1 6H ch3naNo TPYAHOCTH 3a MOACUTYPSBAHE Ha 3aABJIKHTETHOTO YUHTENICKO HATOBApPBaHE
¢ uacose 3a yueGHaTa roguHa. Juckycusta gage ceoa npuroc MOH pa mamepu no-ksCHO
pasyMHMA H3Xo# OT “BoMHATA” MEXIY HpeIMETHUTE CleuuaiicTH, Gopelin ce 3a MACTO
HA CBOTBETHHS npeameT B yueOHUA ruaH. Ilpuetnar or HapoaHoTo chbpaHue sakon
ChObpXKa camo obuaTta pamka Ha y41eOHHA NIaH MO CTENeHH Ha o0pa3oBaHue, KOWTO
NOAXO/ HO3BOJABA MHOTO MO-TofiiMa bBKABOCT MpH U3pabOTBAHETO HA NJAHA 34
KOHKPETHOTO YUHJIHILE. ‘ ‘ \

Kondepenuusra nokasa, 4e He MAJIKO TPEBOXHH BBIPOCH BBLAHYBAT W (QHIMLHUTE OT
BHCINMTE MeMIIMHCKH U TEXHIYECKH YIHINILA, KOUTO H3pa3uXa TPEBOraTa CH, ve B yueGHnTe
nnaHoBe 3a GhaelyTe MeOULH WiH HIkeHepH y4eOHNTe yacoBe 110 pelMeTa CTaBaT BCe
NO-MaJKo. [TpuTecHEHH OT JieKOTaTa, G KOATO akaJeMHUHd U (QaKkynTeTHH CBLBETH B
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HeU3IMYHHTE BHCIUM YHHIIHINA OPEKpOSBAT OfYUEeHHETO YX cropel HOBUTE IbDHABHH
H3HCKBAHHA 32 ChOTBETHHTE He(DM3MUHM CMNEUHATHOCTH, NMPEMOJABATEIUTE PA3TPEBOXKEHO
JHCKYTHpaxa, ue TAcHO npodecHoHaNHUTe yueOHU NpelMeTH, BIHCAHH B HOBUTE YHeOHH
nJIaHoBe, FH 3a0bABAT MOYTH H3LAJNO, CBeXAaliku Gu3HKaTa W OocTaHAJUTe
061006 pasoBaTe/Hy NPeAMETH Najied NOA PASYMHHA MHUHHAMYM.

B auckycusiTa 65%a Moco4eHH SCHO NPHUYHHHTE 33 Task NpeaMeTHa ekcnaHsud. [IepBaTa
NPHYHHA € TACHO CBBP3aHa ¢ KORCEPBATHIMA HA aKaJEMUUHUTE CPelH, KOHTO B3eXa yHacTHe
B H3rOTBAHETO HA M3HCKBAHHATA ¥ Ce NMOMPHXKHXA [a 3anasiT M OOpH yBeiandaT obeMa Ha
MeIHIMHCKHTE WIH HHXEeHepHH [MHCUMIUIMHKM — 33 cMeTka Ha (usnkaTa, SuodusHkaTa u
Apyrute yueOHH NpeaMETH, KOCBEHO CBbP3AaHM ChC CLOTBETHATA CrEUMafHOCT. Bropara
NpHYHHA € ONHUTHT NOYTH BCHYKO, W3YYaBAHO NMPH JOCETALIHUA NEeTrofMIIeR CPOK Ha

ofydeHue, la ce BMECTH B YeTUpHrogMitHaTa DakanaBbpeka cremeH. Tpetara npHvuHa €,

Ye B OBbPXKABHHMTE HIUCKBAHUA 3allerHaxa M HOBM CHENMAaJHOCTH ¢ “HIMHCJEHH”
32 BKHTENHN KYPCOBE, KOHTO PA3KO OHXA KOHTPACTHPANH C KJIACHUYECKHUTE CEpHO3HH
KypcoBe Mo (U3MKA, XUMUA, MATEMATHKA M APYrH o6l1006pa3oBaTeNHK AHCIHILTHAH,
HMallH NOMOIWIHA PONA 3a HOBHTE clieluanHocTH. Tasu cuTyauus nopaxia BbIpoca
xaxsa TpaAGra aa 6kae Gazata Ha 00wl 000pa30BAaTENIHHTE OpeIMETH (MeXIOy KOHTO € H
(usnkaTta), Ha KOHTO TPAGBa fa CTHOM OGYUEHHETO HA CTYOESHTUTE-MEeIUIH, WHXEHEPH H
Apyrd oT He(H3MYHHTE cNeNUaJIHOCTH. PasmpocTpaHeHoTo y6exmeHue, ue Mail Moxe Ja
ce MuHe 1 Ge3 Tix, € poxBa HA rPYNOBHA HHTepeC M eroM3bM, KOHTO 0BpUYAT CTYHAEHTHTE
HA [0-HUCKO KAYecTBO B Npo(heCHOHAHATA MM MOATOTOBKA.

Bpeme e xoneruTe fa ce pasgensT ¢ WIIO3HATA, Ye © pasnopexiaHe “orrope” Moxe Oa
Ce BB3ICTAHOBU pONATa Ha (QusukaTa B 0Oy4eHHETO Ha CTYNEHTH OT HeU3IHUHUTE
CrenuaNHoCTH. 3aToBa yCHIMATA TpabBa [a ce HACOYAT KBbM HACTONTENHA HCKAHHS B
aKaJ(eMUYHHTE CHBETH, B KOHUTO Ja Ge JaHCHPAT HOBM MAeH ¥ GHopMH Ha (QH3HIHOTO
No3HaHHe. 3a MeaunuTe Hanpumep OuobusMKaTa MoXe [a M3NTpae POJATA HA MOCT
MeXIy GHIUUHATE, GHONOTHUHHTE M MEIULMHCKM 3HAHNS, C KOUTO TPAGRA 1a Ga BHOPHIKEHH
OboewuTe nekapu. 3a WHXEHEPUTE ChOBPKAHUETO Ha Kypca no (usuka TpaGsa ma ce
CBBPXE MO-TACHO C KOHKPETHHTe HHXEHEPHH Haykdu 1o (axynrteTd. YYacTHULIHTE B
kOH(epeHIUATA 06CHANXA U BLIMOXKHOCTTA IPH NOIXOAALIA MaTepHaaHa Basa Ja ch3maze
ClIeUMaNHOCT “PH3NYHA TEXHONOTHI™ ChC CeLHAM3UPAHM YEeTEHHS [0 (U3UKA B Hed M C
MHTEH3HBHA HAYYHO-H3C/IefoBATeNCka HeifHocT. deTaiiHaTa paspaboTka Ha mono6HH
HOen TpAGBA [a CTaHe CbC CHBMECTHMTE YCHIMA Ha NpPerofaBATENHTe OT TEXHWUECKHTE
BY, a ynopuroTo M OTcTOsBaHE € eOMHCTBEHATA rapaHUMs 3a GbAelIaTa UM peajy3aius.

Exojtoruunnte npo6nemu, cBbp3aHl ¢ QH3HKaTa, He 3 [ILPBH ITET 39€MAT BAXHO MICTO
B koH(epenunute, opragusupaniu ot Cwiosa Ha dusniute. Ha Tesu npobremn 6sxa
HNOCBETEHH HAKOH OT IUIEHAPHHTE JoknafH, usnoxbara “B csera Ha spynure”,
opraHusupaHa oT Haunonanuua momnrexHnueckd Mysel, KaKTO H YACT OT CLABLPKAHHETO
Ha OTKPUTHTE JIEKUHM 3a yueHHUH d rpaxaany. C TpaJHLUHOHHO FONAM HHTEPEC Cpej
YYaCTHUUHTE Ce IoN3Baxa (PU3MYHHTE AEMOHCTpalHH Ha mou. a-p Jp. Msanos oT
TInoBUBCKMA YHUBEPCHTET, KAKTO M Pe3yJITATHTE OT KOHKYpca Ha M® “Cr. Ce. Kupun u
MeTonuii” 3a Haii-nobpa yuebHa cpefa W Hali-BUCOKM pe3ynTaTH MpM NOArOTOBKATA HA
TAJIAHTIHBH yYeHUIH [0 Qu3KKa. Tasy rofnHa OTIHYEHH B KOHKYpca 6sxa yumrtennte LIp.
Honor ot Cpumos n An. HIumkosa ot Codusa. Haxpas mskaspanuATa 3a OTIHYHHTE
BHETATICHHS Y MPAKTHYECKA NOJ34 OT KOH(PEpPeHUHATa NPHKIIOYHXA C MOXKESNaHHETO 3a
HOBa cpelia Mpes clieHBallaTa FoguHa.
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X1I Hanuonanana xondepenuysa no ¢gpunka.
Konkypc 3a ece Ha tema “Haii-kpacusara ¢opmyna”

“HAU-KPACUBATA ®OPMYJIA”!

(Heuwro kaTo ece - KOJIKOTO XYMOPMCTHYHO, TOJKOBA H CEPHO3HO)
Hou. n-p Llanko YayHoe, TY - NNQ, Cnusen

Owe He Mora ga cd 00ACHA, H-U-M- ... HAl-BaXHOTO, HHKOra HAMa Oa CH MpocTH, Kak
CBbM MOTBI [a H3MYCHa HeNH [BajeceT FOOMHY, UH(POM H CIOBOM, TOUHO ABAAECET ...
xoH(epenuun no ¢usuka. HeoBsicHUMO e, 3al10To ce okasa, ue cbM Oun Ha TlnpBaTta u
clie[l BCHUKUTE NPEeKpacHW BreuaTieHHs, 3all0 He CbM MOBTOpHI? ...

Olue NoMHS Mpa3oBMTHTE OHH B [AGpoBo H CLpAEHHHTE, TOIUIM QYK Ha rabpoBuM.
[ToMHS MHTEpPECHHTE MOKJAH K OLie Mo-HHTepecHn auckycnn. Kato maaz dusik (Torasa)
ocofeHo CHJIHO BMEvATIEHHE MM HanpaBuxa OYpHHTEe DUCKYCHH, NPOAB/DKHIH H Ciel
TIONYHOLL, B €QHA CTapa Kbla C YaplaK PECcTABPUPAHA B ... MexaHa. MskasBaxa ce Kaksu
JI He XHTIoTe3u, obopBaxa ce JoKa3aTelcTBa, pelllaBaxa ce AOpH HepaBeHCTBa, NPOBEXaxa
Ce HerpeKLCHATH eKCIEPHMEHTH B [oJHBaHe, IPEJUBaHe M U3npa3paHe Ha uaum. [Tomns,
KaTO [HEC, KaK B pe3yNTAT OT Te3M eKCHepUMEHTH, OCpel 31Ma, 0 JIO3HNIATA 3al0YHaXA.
[a ce nosespatT snatucTo obarpeHu rposmuose. '

W crie BCHYKO TOBA .. [a MpPOIYycHA Lend AajeceT koH(epesuud. He, HHKora HAMa
lla CH ro npocTs. Tocnona dusumy, Mons Bu, HanoxeTe M# HaH-TEXKOTO HakasaHHe 3a -
nposBeHaTa HeJHCUUNIMHUPAHOCT, AOPH TOBA [a € 3Aa4BJUKUTENHO [OCCHEHHE Ha
cnempamyTe AnafeceT koH(epeHLHH.

Ocpiuasailky HEWSKYNHATA CH BUHA, pemiux: Ha [lBaJeceT  BTOpaTa KoH(epeHIUs na
yuacTBaM Haki-aKTHBHO, MO BCHUKH. TIOKA3ATENH, TbK ... “KakBOTO cabs Mokaxe M 4ecTTa,
Maiko roHaka”. :

Heobxomumi ca DOKNamn - eTo By moknmaf - camo ue He “Jla sbpHeM HHTEpeca La
“3A0 M3Ye3Ha MHTEpPecHT kKbM (usuKaTa” [1].

KoHKYpG 32 XyMOPHCTHYHO TpousBenenne “Becena Qusnia” - eTO NpeinoKeHHEe Kak
2 CTAHEM Becell mpernogasaTtens o (uanka (3alHTEHO ¢ ABTOPCKO CBHASTEICTBO [2]),.

Opranusiipa ce KOHKYpC 32 HaIHCBAHE Ha €Ce HA Tema ‘fHai‘i-KpacxiBajra hopmyna”.
Eto Bu 1 ece - KOJIKO My € CAJaM H Oulua. ‘

Tlpu TOBa MMAM BCMUKH YCNOBMs: 4yLeceH kaGHHET (BCekH MOXe na MH 3ABHIN) H
Haii-BakHOTO fo6pa chIOpyra (3a MOCAEIHOTO, Mons BH, He MU saBmkaaitre).

Enun eguscTser npobneM - xos e (hopmynara? 3

HartpynsaM Ha GlopoTo BCHMKHM (M3MKH K CTPABOMHMLM, ClIAraM 33 BCCKM CIyHal ©
enua “CHMBEHCKa Iepfa”, najig AaMnaTta (QHeBHaTa CBETIMHA Me pasceiiBa), canaMm u
rounaM Ja passIAcTBaM. :

A o - hopMmymu ma Ti BHAu okoTo! EnHa OT Apyra mo-KpacusH, MO 3aBbP3aHM H MO-
oMaiiBald. 3a0AUATA C& OKA3BA MHOTO TpyAHa H MO-TOWHO C MHOTO pelueHHd. 3amouHaxa
Ji& MH CH IPHBMKIAAT TeHHATHA (HHU3HUM, BCEKH NOHECHI 1O HAKONIKO (qopMynu 1 BCEKHU CE
HaTHCKA CLC CBOETO Mpoussenenne. Kak na wsbepa Kynos, Hami uie ce obuau HioTon,
aMu Ajlruiaity ...

He! Taxa sBHO Hima ma craxe! TTbpeo, Tpabsa fa yTouns kputepud. Taka, ama u
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KpHTepHUTEe MHOro. MHHa MH npes yma ga Hamuma QOpMYJMTE Ha NUCTEHIA, Oa I
pasfbpkam B KOLIUETO 3a GOKIYK, Ja 3aMWKa H ... KOATO XBaHa. Torasa reHuaIHUTE uznny
HAMA Aa MM ce CBbpIAT, TakbB UM Oun kbeMeTa. Ja! Ho u Toa He BBPBH. AMHM, aKko ce
najxe HaAkos kannasa (opmyna? Wam npaBu KOMIOPOMHCH ChC CHBECTTA CH Ha [OKA3BAalL,
ue ToBa € “Hali-kpacuBata GopMyna” (Bce eqHO Ha MULIEL TPOIka HA ITbJeH mynax).

W Bce nak, 6naronapenre Ha mepioBkaTa HelUATA 3a00MBAT 1A ce M3ACHABAT. Peluanam
KATErOpH1HO - 3aKOHET Ha HioToH 3a rpasutaumaTa. Jami ro e ynapuna win He a6baKaTa,
HO (Mex [y Hac kasaHo) Hiorton e cebpuma nobpa paGoTa. Y Haii-BaxHoTO, HamMmepm e
3AKOH YCTOMMUB W Ha MOAMTHYECKH NMPOMEHM i HA uHQuauus. JaHO caMo Ja YCTOM M Ha
NPHBATH3IAUHOKHHTE MpouecH, Ye Aa cu ocTade Hiotonos 3axon. To MHaue Kakpo, HO Lie
Tpsiba ma mpomensame yueGHHIIMTE.

Hobpe! Amu kakBo mie xaxe Ajinwmaiin: “As npeoGbpHax cpeTa, AOKA3axX, ue
HioToHoBaTa MexaHHKa € caMO 4acTeH ciyualf Ha MOSTA TEOpHs Ha OTHOCHTEJIHOCTTA”,
WM npas cu ¢ gosexa! Ocsen Tosa HiMa Heroea dotorpadus, xbaeto B GyliHuTe My
“KBAPHLK" 1A HE € 3AIJIETEHO ToBA PaHTacTHUYHO HepepositHO B = mc. To, none ma Germe
MAaJIKO no-cnoxua (opmyna (na Gewe B3en npumep oT Iaye n Octporpanckit), a To TpH
OyKkBH W Ha BCHYKOTO OTTOpe Haii-Ge3nepeMOHHO TBBPAX, Y€ eOHATA OT TAX & KOHCTAHTA.

Bsapto! Manka, aMa cuMnaTAYHa, MbK ¥ TA3W ABOMKA Ha “C” ChBCEM oTBaps.
OTHOBO ¢bM 3aTpyIHeH - KOs OT gpere? '
CelaM ce, KONKOTO M ga e npekpaceH KaBHHETET MH, ToH He e Haifi-TBOpUYecKoTO

- MACTO - HMaMm olle ABe. [IBK U Bede ChM H3MOpEH, NOPTHEPET HANMpA /Ia 3aTBaps. YTpe,

HOB -'HOB KBCMET, HA NPECEH YM ILE pPella OKOHYATENHO. :

Beye e yTpe. MHHAaBaM Ipe3 MLPBOTO MSACTO - HHKAKDB pesyatat. OcTasa nociiegHaTa
BBaMoKHACT. OBNMIaM TYPHCTHYUECKHS eKHII, cllaraM MapaTOHKHTe Y XBalllaM “KalinyinxaTta
nETeka”. M OTHOBO chinaTa auiema. [ToHe 1o cTo METH salupTaBax M ofopsax Ty enHaTa,
Ty opyrata (opmysa. He pasbpax xora ¢bM Hska4uua 6aupa u cbM moen xkbM I yHYOBOTO
Kafinaue. M otroBo - Ty HroTon, Ty AlfHmaiH u Bcexy no CBOEMY € MpPaB M BCEKH OT TAX
MH & JOCTATEHHO CUMMNATHYEH, 32 fa NPeANoveTa eAURIA ¥ Aa obuas apyrus. Y pewasam
- lle NpoMeHs samasueto u To me 6bae “Ilpe kpacusy (opmymu”. Y 3aimo ga we ca gse,
KOraTo CTABA Ayma 3a KpacHBM. Ta KOJIKO ITETH, 43 CAMHUSAT, CbM CE KIS HA JRE MOMHYETA
SMHOBPEMEHHO, e Ca Hal-KPacUBHTE U Hali-BAXXHOTO HEKOS OT TAX He CBM JIBrall, 3aLIOTO
BCAKa 10 CBOeMy e Hali-kpacusaTa. Cera ¢ olile MO-JIECHO, TYK CTABA JyMa 33 thopmynu, Te
He ce XBAJIAT W HAMa Ja Me pazobauyar. ‘ ‘

Peueno - cropeno. JloBonen BAWram IiaBa H uak cera pasbupam, ue CbM HABIAIELA
nenboko B GykoBata ropa. Kaksu npekpacHu BekoBHH 6yku! Ho eguaTa, kato ye u e mo-
pa3fMYHa - NPHUBIMYA C HeWo HeoBACHHUMO. M3NuUTBAM HIKAKBO CTPaHHO YYBCTBO.
[pubnmxasam ce 1 ¢ wsHenana oTkpusaM - xakso? danTacTHUHEO! Cmaitawo! OTkpnsam
Hest - (hopmynaTa! BepXy BekoBHaTa Kopa, HamykaHa OT BPeMETO, ACHO ce YyeTe Haii-
kpacupaTa, Hali-xybapaTa, Haii- MwjaTa, Hall-doBewIkaTa dopmyna:

HBe cbpua - B equoto Gykpata “A”, a B apyroto - “B”. Mexmy Tax Hali-npocTus
MAaTeMATHCH 3HAK, 3HAKET Ha CHOHpaHe W BCUMKO ToBa e paBHO Ha “JI” (Jlamaa TOJIAMO).

Xell xopa, oTkpux Hail-npexpachaTa bopmyna - hopmynara ma xusoTal OT Tazu

(opmyna ca TPBIHAIM BCHYUKH QH3HUHM thopmyu. 3am0TO OT TYK ca TPBrHANM U Apxumen, .

u [amunedt, u Hioton, u ARRmaiin, # BCHYKH, KOUTO IHec TBEPCHM H OTKpHBame. Haji-
KpACHBHTE (DOPMY/IH HA HAIUATA MpEKpacHa Hayka - (pusuxara.
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KHUI'ATA HA ATEKCAHBP IIETPOB
“JIMOTPOIIHOTO CHCTOSHUE HA
MATEPUSTA”" |

npog. Adren flonos
(lpedcmagane na knuzama e Cofiudiciun Kayh na @usuia npes ionu 1999 2.)

Anexcanabp [letpos e npodecop no Qu3mka Ha TEUHNTE KPUCTANIM H PBKOBOLH
fabopaTopuaTa 1o Guomonekyispru cnoese 8B UOTT na BAH (a ot cenTemspu 1999
r. e W AHPEKTOP Ha CbIMS WHCTUTYT). HayuHnTe My MHTEpEecH Ca HACOYEHU
WSKAIOUMTENHO B obmacTTa Ha (uaMkaTa Ha XuBaTa MaTepusa. Herosute
DyHAAMEHTAJIHI M3CJEABAHNS My JOHECOXa IHPOKA H3IBECTHOCT B HAYHHUTE CPel
OT Ta3yu 0BRAacT W KATO Hait-ronsMo npusHaHKue My Oelle MPeANOXEHO OT eAHO OT
Haii-npectiauTe wsgatenctsa (Gordon and Breach) aa Hamuie eMHCTBEHATA 3acera
MoHOTrpagus N0 JUOTPONHO ChCTOSHUE HA MATEPHUATA.

ToBa CbCTOAHWE ce MOSBABA, KOPATO HAKOM OpraHWYHM TBBPAM KpUCTamu ce
pa3TBAPAT BB BOAA WM B JDYr MOJAPEH PA3TBOPHUTEN M €JHOBPEMEHHO C TOBA
KOHLEHTPALMATA HY' BEILLECTBOTO € JOCTaThYHO BHcoka. Ha MPaKTHK '%oaa e Teqncj
KPHCTAJIHO CHCTOSIHME HA KOHAEH3MPAHATA MATEPHUS U TO o6xBalla MHOrO Mononamﬂol
AKTUBHYM cYBCTAHUWM KATO: JUMHAK, MPOTEHHH, HYKJIEHMHOBM KHCENHHH,
JUTTONONU3AXaPUIH, @ CLIO TaKa CaryHeHH M AETEPLeTHH BHOOKOKOHHGHTpHpaH:
pasTBOpH. XapakTepHa 0COBEHOCT 30 TEUHHTE KPHCTAIN € 11a MPOABABAT cregnuyH
peakLyy KbM MHOTO c1abu BBHUIHH Bb3AeHCTBUS. Teau peakuuy €IHOBPEMEHHO cz;
KOMBHHHPAHY C MPOSBA HA CTPYKTYPHA EACTUHHOCT W TEHAEHLMA 32 B’bSCTaHOBHI;ZZC
Ha CTPYKTYpaTa CJeJl OTCTPAHABAHE HA Bb3ACHCTBHETO, AXO HAMPaBHM €JHO ccp:;m; e
MeoX /1y TEPMOTPOITHUTE H JIHOTPOITHHTE TEHHN KPECTAIH, 11e KOHCTaTMpa‘l\dC i :1“0 Ce.

B npy TepPMOTPONHMTE HAYANHUAT KPUCTANIEH TOPAABK 1acTH
pa3spyluaBa ¢ HADACTBAHE HA TeMMepaTypaTa; -
® 1py MUOTDOTHMTE TO3M NPOLEC HACTBIBA MPH CTHHA TEMMEPATYPd K¢
CJIe/ICTBHE OT B3AMMOJEHCTBHETO MEX Y, PA3TBOPUTESIA 1 KPHCTATA. ]
MMoAy4eHHAT BUCOKOKOHLEHTPHPAH Pa3TBOP MOKA3BA HACTHHHO 311101;;2:{0
TPAAMLMOHEH 1 OPUEHTALMOHEH MOPAABK, THIMUHN 38 TBBP/ KPHCTA, HO q;T o
npugobuBsa i cBOICTBA HA M30TPOIHHA PASTBOPUTEN. Taka MOAyYEHATA AHU3 ‘?’I‘mo‘.
TEUHOCT ChAbPXKA MOHE [BE MONEKY/HH PasHOBUIHOCTHU. Hapuuat s pasn :
AMOTPOIEH Te4CH KPHCTaJl, THOTPOITHA mesoasa, Avome3o(asa U T.H. .
Ha -7 ecTHAAT HAUMH 32 YOTAHOBABAHE HA IMOTPOINHO ChCTOAHME B AACH pc ioe ;113
€ OTKpPHBAHE HA AHM3OTPOIHH ONTHYHY CBOHCTBA Ypes HOJIAPH3ALMORHA MMKPOCK .

" A. Petrov, The Lyotropic State of Matter: Molecular Physics and Liying Maiter Physics.
Gordon and Breach Science Publications, Amsterdam. 1999, p. 516.
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A B RelCTBUTEHOCT BCHUKM Bb3MONKHM EKCTIEPUMEHTATIHH METOAM OT BH3NKATA Ha
KOHAEH3HpaHaTa MaTepus, KOHTO ca MPUWIOKHMHU 3a PErMCTPHPaHe Ha aHU30TPOITHO
MOJISKY/IADHO NMOJApexKaaHe WM aHM3OTPOIHA MoJlekyJHa Nudy3us, Morat ga ce
U3MOM3BAT MHOT'O YCHEWHO 32 HASHTUDHKALMA U CTPYKTYPHO OXapakTePpHU3HPaHe Ha
JIMOTPONHH TEYHW KPUCTAIH.

B aeficTBrTenHOCT M3cneqBAHETO HA TE3H KPUCTAJIM € 3aTIOYHANIO OLLE OT CpelaTa
Ha MHHanus Bek oT Bupxos, xato obext Ha ToBa usciaeasane € 6un MUEJIWH,
0bpa3syBaH OT JINMUAK M IPOTEHHM ¢ GHONOrHYEH MPOH3XOA. B MOMEHTa UHTepeckT
KBbM H3YHdaBaHE HA NKOTPOMHOTO CLCTOSHHE MPOIABIKABA A HAPACTBA, THI KaTo
MOCIENHOTO € MHOTO yA00HO 3a CHILECTBYBAHETO HA WUBATA MATEPUS, 4 Ha BCHYKO
OTrope TOBa € €CTECTBEHOTO ChbCTOAHHE HA HAH-BUCOKO OPraHM3UPaHATa MaTepHs -
HOBEILKUA MO3bK. OCBeH TOBA e/iHK OT Hall-BUCIINTE HKHBY JIHOTPOINHHU CTPYKTYPH ca
Guonoruunnte Mem6pann. Te ca 06ekT ¢ MHOIO rojiama MHTEPAMCLMITIMHAPHOCT -
OT MOJIEKYJIHATA (Pu3MKa U PH3MuHATA XUMUS Ha WHTep(eiica 1o PU3MKATA Ha KHUBATA
MAaTEPpUs KATO LAI0 U B YACTHOCT MembpaHHaTa Brodusuka.

OcofGeHo nokasaTesHu 3a aBropa ca aymute Ha MIpvonuurep ot 1943 r,, ye
AMHAMWYHHTE 3aKOHH Ca HaH-MONXOMSILM 34 MUBHTE KIIETKH M Ye KJeTKaTa TpsOBa fa
(QYHKLMOHHPA KATO MEXAHM3BM, AHATOTHYEH Ha 4aCOBHUKOBHSI.

IIpes nocnennute 20 roaMHY ¢ aKTUBHOTO yHaCTHE Ha npod. Anexcanabp [Metpos
€ PASBUT TEYHOKPUCTANIHUAT Mofgxol BbB (QU3MKaTa Ha XUBaTa MaTepHs, KolTo
HM3TBKBA TEUHOKPHUCTAJIHUSA XapakTep Ha peAula GHOCTYKTYPH - HA MBbPBO MSCTO
GuoMEMOpaHUTE M IPOM3THYALIUTE OT TO3M XAPAKTED CEACTBYA 32 TAXHATA CTPYKTYpa
1 pyHkunn. TeuHOKPUCTANHUAT T0AX0A HAGNATA BbpXY MeXaHMUHATA CTeMeH Ha
cB060oAA Ha MEMODPaHNMTE - TAXHATA KPUBKMHA, KOSTO UM MO3BOALBA 4 (yHxunonupat
KaTo ™mexaHusMmu. lleHTpanHo MsacTO B TO3M NOAXOL 3aeMa MuesTa 3a
(IeKCOENEKTPUUECTBOTO, KOSTO € paspaboTeHa aeTailnHo B Tasu MoHorpadus. Ts e
MpeHeceHa oT PU3NKATA HA TEUHMTE KPHCTAH U e CboOpaseHa ¢ XapakTepHaTa
JIMOTPOrHA CTPYKTYpa Ha memOpanuTe. 32 mpbB NET OT aBTOpa ca HaGHIOXABAHK
ABETE OCHOBHM NPOABM HAa (UIEKCOENEKTPUUECTBOTO - MpaB M obpaTeH
dmexcooenex'rpwleﬂ_ed)cm B MoJenHH GHCTOiHY NUHAHK MeMmBpaHH. 3a NpPBLB BT &
HabnonaBaHO (IIEKCOENEKTPHLECTEO B JKHBH MeMOpaHK OT MycKyJs Ha ckakajeu. Y
Hali-BaXKHOTO: OTKPHT € HOB ehekT, HapeueH hoTodnexroenexTpuuecTso, Hali-Hanpes
BBB (DOTOAKTHBHY MeMOPAHH, 4 CJle] TOBA BbB (OTOAKTHBHM HEMATHYHM KPUCTAIH.

Kem MomeHnTa Ha u3gaBaHeTo Ha MoHorpadusaTa, BbPXy Ta3d TeMa ca HATMHCAHHK
CaMO HAKOJIKO 0630pa W ca H3AaJEHM HAKONKO KHULH Che ¢bOpaHK cTaTUU OT
MeXAYHaPOJHH KOH(EpEeHLIUH. ,

IpucrvenuHaBam ce KbBM MHEHHETO Ha 4BTOPaA, Ye KHMraTa € HamucaHa 3a
CTIELMATHCTH MO TEUHY KPHUCTANM, HE3AMO3HATH C NUOTPONHATA U MeMBpaHuTe 1 3a
CHELMASTHCTH M0 MeMBPaHH, HETo3HA BAIL(H (H3KKATA Ha TEYHHTE KPHCTAJIH, A C'BIIO

TaKa M 3a CTYNEHTH ¥ ACTIHPAHTY B TAa3H HOBA M YBIeKaTe Ha oGyacT Ha rpaHMuAaTA
MexXay QU3InKaTa, XUMHUATA 1 GHOOTUTA.
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OM3NKA 1 OBYYEHHE T10 ®MN3UKA -
XYMAHUCTUYHU ITAPAJIEJIN

DRou. Mapusa Beneea,
CY ,Cg. Kn. Oxpuncku®, Quanueckn gpakynter

YBOJ
O6yueHHETO B YUHJHILETO 1O CBOATA CHUIHOCT € HAYYHO apryMeHTHpaHa xymaﬂni
pefinocT. To € CBBP3aHO C Pa3sBUTHETO HA YYeHULUTE NIpH chOtofaBaHe HA ncuxonomqequ
W QUOAKTHYECK) TPHHLUHMK. 3aTOBa Haykata 3a ofyvenueTo (nefaroruxata) e xymaHHTaequé
[OTONKOBA, AOKOJIKOTO T € HAacO4YeHa KbM NpobieMuTe HA NUYHOCTTA. 'Helém H?Ee H';
negaroruKkaTa ce npyHyncassa H KbM ccbepa"ra Ha H3KYyCTBOTO, H3KYCTBOTO Ha O lyBa <
YUHTENUTE C YUEHHLMTE, NPHAPYKEHO C GOraTo EMOUUOHAIHO CHABLPKAHKE. " oo
Hapen ¢ .apyruTe yueGHY NPEAMETH B YHHIHLLETO, i (IH3MKATA CBASHCTBA 31 usucx)uem o
pa3BUTHE Ha yueHuuMTe. BaauMoseHcTBUETO HA YHUTENNTE C y'-leHlfiluHTe B '?r}:)mm:ra :
ofy4eHHETO CTaBa C MOCPENHHUECTBOTO Ha (usukaTa. A T4, 3a‘ pasuTa OT ge;x‘nr‘ T 1_’1_1e
IPUPOAHA Hayka. T4 He BJIM3a B CHCTABA HA XYMAHHTAPHHTE HAYKH, lcomlc(on ' ‘20-1/1;1 e
40 8 NPHUMCIIEM KbM TAX, Haf-MankoTo 3apafn NPUOPHTETHTE UM B Kpi B; e
Korato uckame Aa nproBmum (GuadkaTa KbM XyMaHHTAPHUTE HAYKH (a TaxuBI e
chbiecTByBaT o0cobeHO MPH U3rpaxjaHe Ha y4eOHUA I;i}e(ﬁM%f::T;?q;{:ecf;zcmatﬂlne o
Te3aTa, Y& BCAKO JIEJIO Hi YOBEKA & HACOUCHO KbM YOBEKA. G T e s
Te3aTa K'bM XYyMaHUTAPHO-HAYUHATA AHHOCT OT eHA CTPAHA H nim;ﬁ;ul{om;ym;e e
OT ApPYTra, KaKTO W HACOUEHOCTTd H4 CBOTBETHUTE pCByHTE\TH. ¥ cB“ﬂ‘}():aMaTa oA
HACOUEHU KbM TEPCEHEe M OTpassBaHe Ha 0GeKTHBHU HCTHHU B ‘ch ) .613 wama, T
KOSITO € 1ied Ha MPUPOAHUTE HuyKH, MOKe Aa ObAe JOAMHA, HO MOXKE Ad Db ! Henona
a. eTO Ha HCTHHATA obcayxpa cyGeKTHBHATA JNOAJHOCT KbM HOBEKd,
i::aizﬁx:g;d ::.aﬁlgmnocr'ré & XyMaHHCTHYHA KATErOpHs, C KOATO HAYKATA KATO UAIO MOXKE
: obpazsBa HAW A4 He ce chobpasasa. . ‘
aa ZSI/IZ}!:IK'&EE\ e NpUPORHA HayKd, HO TA CE ¢ PA3BABANA 3AEAHO C x;fM«u:(’x;I:HcT;x;i):jz:aﬁi
CLOTBETHHTE crOXH. M Te ca aaiu cBoeto oTpakeHue. OT MﬂTﬁMd’I-‘I/IO;uec 0; e
HLEUTE 34 XapMOHH'UHO, KPAcHBo, NponopLHOHANIHO, CHMCT’PHleO  AeTtT . MHCTEHE
ApucToTes Ta fio Hawy AHA. Upes Maxc GopH BBB (pusyikaTa HABJIM3? T o boer ce
Ha QusnnuTe”, Cropes Hero “q)mﬂ‘ii‘;:ee ;ggiﬂinipgecﬁa:z:a‘ifi‘e e, STAOGHTETHO
BEXIA efH B yCTORIUBOCT HA TeX . ) O eoTO
22 pen)}:)l;)Hmio m‘nogxenue Ha fajeH nepuon oT Bpeme. KoraTo ce n::ﬁ??qi?-tfn?cmg MOFE\'I"
TOraBa MOTAT A4 C& HATIPABAT HAKAKBH BHUMATE/HH l’lpe)lelfﬂ: w.e e ore 1
[4 Ce OTXBBLPAT HAEH, KOUTO Ci UYKAH HA coBCTBEHHA CTHI Ha ::H:JCTM ;m e
CoHOname o o HeHOCPCHCTBeHo;?:ﬂpj::q:Hi}éﬂ;zg::':: Hua obysenueTo no dusnka. B
aHe 338 (POPMYJIHPAHETO Ha XYME , ) ‘ e pcTaneH
:g:: lca:?\:lucm u;bmpa H){d H‘SCTOHHJC’I‘O ¥3/oXenne e 1a J0KOCHE cmn: };’aq ;b::::g?e, r(!)r?r lelx g
OT ChBPEMEHHULH, NOJXOASIL 3a OByueHUe B CpERHOTO ywﬂl;!f‘leé‘(; e o
wascHssaHe Ha npoGieMa OT AUAAKTHUECKH H OT OHTOAUAAKT

OHTOAUAAKTUYECKHU NPOLJEM BeTOBHomaécfmﬁm
IpencTapsiiki chBpeMeHHA CHCTEMATHKA HA (husnunuTe Te(?)pnu.;em'mm et
ara T areropui Qynna @
oy3 Mpeaiara TP Kat ' :
w3k u MaTemaTux Pomxsp [Tenp e
(feopm Te‘ ca: Ipesb3XOIHN, NONE3HA 1 npo6iy. VIMEHHO NpeBb3XOAHNTE TEOP P
» <l
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Hd HALIMTE pasrekiaHid. XapakTepHOTO 3d TAX € ToBa, 4e oOXBATHT M TOUHOCTTA Ha
NPUNIOKEHHUATA UM ca (eHoMeHaaHU. [TeHpoys cMATa, Ye NMPEeBBL3XONHU TEOPHM MMa CaMo
BbB (pusnkata. Te Brmousat: [eoMeTpusta Ha Eskmin, TeopeTHuHaTa craTHka (Apxameq),
Knacrueckata punamuia (Tanunedt u Hioton), KnacudeckaTa enextpoaunamuka (Makcyen),
Cnennannata v obmaTa TeopHst Ha oTHocHTeNHoCTTa (AlHwWalin), KBaHTOBATa MeXaHHKA.

TlpeBb3XOnHWTE TEOPHH €4 YTBBPKIABILIK CBOHTE MIEH B 'pOXOTA Ha PEBOMIOLUHTE,
CBRTACHO H3pusa Ha Apyr chepemeHed Qusnk - Jleon Jlegepman. MMenHo B HayuHuTe
peBonrouny ca ce paxcaany HosuTe napaaurmy (no Tomac KyH), KOHTO npoMeHAT cTHAA Ha
mucnee. Jleod Jlefepman nmocrass HauanoTo Ha Haykata B Crapa [bpudst ¢ Hait-spsi
NpPeACTABUTE] APRHMe/. B KOHUEHTPHUHY OKPBIKHOCTH (110-CKOpPO eNKNcu) ciien ApXumer,
TOM NMOCTABA clleABALMTE NOCTUIEHHA HA HAYKATA, AONPHHECH 31 CBAGOBHOTO i PU3BHTHE:
Fannaed, Hioton, Makcyen, AliHinaiib, cb3gatenuTe Ha KBaHToOBaTA (H3HKA,

[lerpoys cmaTa, e NOBEYETO OT MPeEbL3XOJHUTE TeopHH ca ApeBHH. 3a Hero “llacTue e
HAUCTHHA, Y& MMaMe TAKHBA TEOPHH ¥ MOXEeM [0 eluH 3abefiexUTeHO NMLJEH HAYMH fa
pazbepeM cBeTa, B kol TO XKuBeem”. Tyk aprymMeHTHpaMe HALIUS H36Op 30 OHTORHAAKTHYeCKH
uHTepnperanuu. Toif ce cbCTOK B HEBEPOATHUS HAUHH, 10 KOHTO MOXeM da pasbepeM cBeTa
OKOJIO HAC B ACHEKTa HA UHTENEKTYATHATA PALOCT U LIACTHETO OT MO3IHAHHETO.

Epknunosara reometpus e “HabarogasaHa RapakTepucTUKa Ha (Qusnveckus ceat”. Ta e
ClleraHTHa W JIOTHYHA 4acT OT YHCTATA MaTeMaTHka. TOBa HANBIHO XapMOHH3HPa C
¢unocockuTe Br3Mean Ha [lnatoH, cbriacHo KOHTO ofekTHTe Ha YHCTaTa reoMeTpus -
MpaBa JIMHKA, OKPBKHOCT, KBAAPAT, PABHHHA H T.H. - C& PEANHU3UPAT 4pe3 NOHATHATA OT
peantus (GusKyecKkH cBAT caMo npubnusutenno. “Tesn MaTeMaTHUECKH TOYHH OBEKTH HA
HHCTATA TEOMETDPUS Cd eNeMEHTH Ha ApPYT, pasfiudeH BT - WieanHus cBAT Ha ITnaTton,
CBETBT Ha MaTemaThueckuTe uien, CeeTsT Ha [L1aTOH He e U3rpullen OT ocesaemMu obeKTH,
4 OT “MaTeMaTHYECKH Helld”. 3a Hac To3u CBAT € JOCThIEH He no 06UKHOBEHH thusnyecku
HauKH, 4 0 HHTeReKkTYas e 11", B nosHaHuero [Tnaton cbBUpa B efHO “DH3HYECKUS HAYHH
¥ “uHTenekTyanHua " ner. [locneqHuaT ce nogabpka chbe CpefcTBATA HA reoMeTpHATA - Ha
MaTeMaThkara. Half-Apkust npencrasnTen Ha MaTemaTHYeckaTa MHCBI B JPEBHOCTTA e
Apxumen. OT Hero (no JleflepMaH) 3amOYBAT PEBOJIOLMATE BHB pusnrata. Apxumes e
[OCTABH/I OCHOBATA HA MPERBLIXOAHATA (PU3UHUECKA TEOPHS HA CTATHKATA M A PA3BHBA KATO
RenyktusHa Hayka. [ToaxonsT e cpmus, no koiito Esxnun pazpaBorsa HayKaTa 3a
FEOMETPHYHOTO MPOCTPAHCTRO U MeOMETPUATA HA TBBPAUTE Tena. Taka B 3opata Ha TonsamaTa
Gusuxa EBksiun u Apxumen nocTapat (BuxMe kaszain chBceM ChBPEMEHHH ) METONOJIOrHYeCKH
npobnemu: Tlo3oBapaHe Hi MaTeMATHKATA KATO M3TOMHHK HAa WAEATH3ALMH, 34 aKL[EHTH

BBPXY XAPMOHHH U CHMETpPUH, 34 CBLNOCTABAHE HA MAed C OOeKTH, 32 ekCTpaNoNauHty B
MO3HAHHETO. ’ g ) .

Tonemust npobus B HaykaTa ce npasu npes 17-us sex. Torasa 3anoupa fa ce ofsicHsBA
ABMKEHHETO, B ApEBHOCTTA JOCTATEYHO MBIHO € 6uNa pasbyupaHa camMo cTaTHKATA. YetupH
ChllecTBEHH Hied Ha [T Tanunefl Geslexat H3rpaxkIaHeTo Ha ceABALIATA P ERB3XOJHA TéOpHS[
- AMHaMBKATa. Te3d UAeH ¢ cBhpaaHH CBC CAELHOTO; [Tepso - cunara, kosto geficTea
BBpRY €AHO TAJlO, ONpeaelin HEroBOTO yckopeue, 4 He cxopocTra my. Bropo -
OTHOCHTEJIHOCTTA Ha ABAXKEHUETO - NPUHIMILT HA OTHOCHTeNHOCT. TpeTo - npospeHneTo 3a
3alla3BaHe Ha eHepTHATA. HeTBBPTO - NPEANONOKEHHETO, Ye 1PH JHIICA HA TPHeHe ¢ armoce-
paTa BCHUKM Teaa NoA ACHCTBHETO HA IPABUTALMATA NAAAT C €JHO U CHIIO YCKOPEHHE.

Bwpxy srywuTenHuTe octosu (ITeHpoya), mocTabenn oT lamuaeli, HioTon usaura
Be/THYECTBEHA n"cwhpmeﬂa karenpana, Tosa e “HroToHoBHS Momen Ha cseta”. Mopnensr
BKJIOMBA HAeUTe Ha [anunei, sakoHuTe (MaTemaTuueCKATe) HA AHHAMUKATA U thunocousTa
Ha PpUYUHHO-CIeCTBEHUTE 3aBHCHMOCTH. OCHOBHATA METONOMOTHUHA CHCTEME TyK, €

Y
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geTepMHHU3MBT, Tol apryMeHTUpa BeUHUS BBIPOC 3aIL0? M OCUTYPSABA HHCTPYMEHTAPHYMA
30 OTTOBOPH. / U
YenexsT Hi HIOTOHOBATA MeXaHUKA e I'bJIKK HE CAMO HA C'bBLPLISHATA ¥ MPHJIOKEMOCT
kb pusuueckns caaT. OT Hes npoustiya Gorata MaTemaTuuecka TeopHs. 3abenexuTEHO
e, ye BCHYKU MpPEBDB3XOLAHH TEOPHH ca GHIM M3KMIOUMTENHO MJIOJOTBOPHH M3TOYHHUM Ha
L] N ’ !
MaTEMATHYECKH HIEH. Tosu Cbﬂl(T € HACHTEH C Il'bﬂ60](il U UyaHa TAHHCTBEHOCT, 4 I/IMEHHO
TOUHUTE TEOPHUW C HEBEPOATHO foraTH KaTo MaTeMaTUKa. “Hf(l\_dﬂ cbMHEHUE, Ye TOBd HHU
[OACKA3BA HEWLO ABAGOKO 34 BpBIKUTE MENAY PEAJIHAA CBAT Ha HALIKA (U3HYECKH OMAT U
NJATOHMYHHA CBAT Ha maTemaThkaTa .. KoHkperHaTa cxema Ha HioToH, nopain
saberenTeIHa CHBKYNHOCT OT MATEMATHUECKH HIiEH, & H3BECTHA KaTO Klacudecka
MexaHuKa’. ' N
KaacHveckaTa MeXaHWka HW AaBa BB3MOKHOCT 3u (PH3HYECKO NO3HAHKE B ClEAHH
HaMpaBeHn s ‘ ’

- OTHOBO ce NOCTaBs (MO HOB HAYMH) UMAHEHTHATA BPb3Ka Ha QuiMkaTa
maTeMaTukaTa, ITpenn BCHUKO TOBA ca BPB3KM HA MeH, HA MHTEPNPETALUH, HA TOUEH HU3KA3,
Ha B3aMMHO NPenocTaBAHeE, ) '

- JleTepmunusmbT oforaTaBa MO3HABATESHHUTE NpoUeAyPH A0 H;l:d—BHé:OKd cmng:x.
CraBa (akT GUIOCOPCKUIT MEXAHU3IBM, KOHTO MpaBy ONHUT A obscHu u “Heo ﬂCanMc?T’ .

- (Cxemara Ha HrotoH ce npuiara CBC CpaBHHMA TOYHOCT KaKTo 3a JemsaTH, Takd H
3a 3Be3fuTe, 30 [ANAKTHKATA. '

- KnacuueckaTa AuHamuka “obefuHABA” SBJEHUATA, KOUTO HA MPBB NONIEH HAMAT
HEIO o610, Ts NOCTABS BBIpPOCA 3ali0?, CBBP3aH C OBACIIETO PUSBHTHE HA pusukaTa. -

» 1] . s B X

duaMueckaTa KapTHHA HA cBeTa Ha [aymsedl v HioToH e “HapucysaHa” oT KMCM%C:;B;
MexaHuka. Crief oTkpuTHaATa Ha dapajgell, Tasy KapTHHA CTaBa yA3BAMA. HanaraT ce o
wpuxu, TbparTe U306passBaT (PHIUMHOTO NOAE - EJCKTPHHHO, M4rHUTHO, rpgsmauugﬁ H‘.

' x - EA ’b (‘ Pl
Taka 3a004B1 HOB eTall B PAsBUTHETO Ha (H3MKATA C MMETO HA Maxcyen. B ennc ‘1; H"\
Tlenpoys, TeopuaTa Ha Makcyen e 0TGe/IA3aH KATO NPEBBIXOAHA. Kowu ca ocmsm—xm:n .Te ;4
nbpBO MsicTo: COOCTBEHHTE TEOPETHUHH chobpaxerus 3a obeAnHSIBaHE HA EJEKTPUTHY "

: : ; k¥, oTdacT
Td B : THH BBJHH Ca OTHYACTH (PH3UYECKH,

MArHUTHHE TOJETA B €JIEKTPOMATHH e O e

¢ B ecTeTHkaTa, KOATO C€ OCHOBABa HA P
MaTeMaTHHeCKkH, a ¥ eCTeTHYECKH. ‘ MTpew e

‘ A Ha Me ca ybenenu. T4, kak
¢ aBHeHuATa Ha Makcyes, BCHuKH QUMM

TeopeTHUHA CHMETPRS B yPaBH e faanon,

> A H aTa, ¢ MpeAnocTaBena OT OTKpUTHATA Ha Dep .
M3BECTHO OT HCTOPHSTA HA (DH3KHKATA, AT | 2 AMACE,
dapanei, Xepu. B n3pecTed CMUCHLA ypaBHEHUATA B TEOPHATA Hi M;u(cglen Mir;‘;?;ng

' . ¢ (9] 3
cpasHsiT ¢ Tesu Ha Hioton. Taka panpumep, KakTo ypABHEHHATA Ha Kgﬂegowemo
AKe ' a Makcyen omucBaT NOJETATA. :
A Hi AT | ypaBHerusTa Ha Makcey ‘
JBUIKEHHATA HA TEJATA, TAKE : ’ ,_ e
NpHYHHHO-CJIGACTBEHHTE 3ABHCHMOCTH M TYK, KaKTO H B KflacH4ecKaTa MeXaHHKa, ©F
cblUecTReHH. M NpUHUKTET Ha AeTePMUHI3MA & Bwnecva&l:myeﬂ e eneron B CAEAHOTO:
TeopHaATa Ha Ma

OpUrUHATHOTO, PEBONIONAOHHOTO B ; s

[TosetaTa ca peasiHy, HE3ABUCHMO OT TOBA, ¥& C4 apryMeHTHPAHH C MAaTeM:

’ "Di < eHeprug. A
paBencTsa. M olte - Te ce PasmpoCTPaHABAT B MPOCTPAHCTBOTO KATO NPEHACHT eHep

T B
! : g e BAJIHAHA ¢ BHCOKA TOYHOC
OpHMATA C& CHCTOM B TOBA, 4e T ;
ey rantio SHDOK RHARE a3MepH Ha ATOMATE ¥ cyGaToMHuTe

NIKJFOUYMTEJTHO LUHPOK AuarnasoH - oT GCByMHO MaJIKUTE p

YACTHION YaK A0 aJIAKTHKATE. / ' kara
( Kracuueckata ((eTepMHHUCTHUHATA) eNeKTPOANHAMAKA ocurypssa Ha OF aTe
Jid

CJ[C;&“DIO- HL‘» o prO MACTO 6.:16015”114 pr:ﬂ(cl C McllCMlechlIc\. C HeuHa Ilo MOl Ce
6 m 9 N N, .

O e,D.HHﬁ BAT ABJTIEHAATA oT A3TAYHATE eTaXW " Ha 06Kp b)K(LBCLmHﬂ HU ¢BAT HKpO 1V1¢LKpO'
Mera-. OC BeH TOBA IyK‘CldBtl BBIIPOC. 34 HOB4 (‘bopMd Ha CbLU.CCIBdeHelO Ha dlepﬁﬁ Ta

* p .

oneBaTa. IIOJ’IClO U B(Jmeclaolo ce CBprB‘” o HeBepoﬂ THO KpClC“B Ha4uH lO‘I‘Ha [yK He
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6uBa 12 OTMUHABAME PONATA HA BETPEIIHHTE CHMETPHH M B3aHMHATA NpeAnocCTaABEHOCT Ha
nojerata. M owe - oforatasa ce QusnveckaTa KapTHHA HA CBETA il C& OCUTYpPSBa [O3HAHHKE,
HMATO UHTENEKTYWiHA KOMITOHEHTA CH/IHO HApAcTBa (Aa CH HPUIOMHUM Kak “OTkpuBame”
noJieTaTa W BbAHKTe). [IpoabmKkaBame - HOBATA TeOpUS He OTPUYA HHINA CHIIECTBEHO OT
SHAHUATA HAa APEBHUTE IbPUU 3i CBETA OKOJIO HAC, HUTO MK YA3BABRA KNACHYECKATA MEXaHK KA
Ha Damuneit u Hioton. Hanpotus, yTebspxaasa ce u ce passuBa HaesTa 3a JHUCKPEeTHOCT Ha
MaTepuATa, KOSTO O0XBALLA TOJIETATa H ChOTBETHUTE Bb/IHH. Pa3BUBAT Ce MIeuTe 3 3ana3BaHe
(Midca, eNekTpuyecTBO, EHEPTHA ...). 31 CUMETPHA, 30 UANOCTHATA KAPTHHA HA CBETA.
Pa3BHTHETO Ha KJTacKYeckaTa efeKTPOAHHAMHUKA oGOraTaBa (unocodusTa ¢ HOEH, KOUTO ce
OTHACAT 10 NPHEMCTBEHOCT B NO3HAHHETO, A KMEHHO - ChOTBETCTBHE HA TEOPHHTE U PealHus
CBAT, CYNEPO3ULHA HA 3HAHUS OT PasNU4 HU obNacTh Ha HaykaTa o np. Tean uaen cuuelicTpaT
32 MO-HATATBIIHOTO PA3IBUTHE Ha (PU3HKATA, HO HE M HA BCHHKY OCTAHANM HAYKH.

[lpoabmkabame na ce U3kauBaMe MO CTHAGATA HA NO3HAHHETO TO thusnka. Mnea Hosa
NpeBb3xofHa Teopus (no [lenpoys) u HoBa peBosroums BBB (usHKaTa (M0 Jlenepman), xoaro
YTBBpKAaBA HOBA napagurma (mo T. KyH) - cmeunannaTta M obwWwaTa Teopus Ha
OTHOCHTEJIHOCTTA, OTKPUTA B HAYATOTO Hd HAlUAS Bek OT AnGept AfHwaiH. Liutrpame
npeactabpsHeTo Ha Teopusata oT P IleHpoys Ges montnHenus: “ChnensanHata TEOpUS Ha
OTHOCHTEJIROCTTA AaBa BEJHKOJIENHN TOYHM ONKCAHMA HA SBJEHUS, NPH KOUTO OBEKTHTe
MOTAT i ce ABHXKAT ChC CKOPOCTH G/IH3KH O CKOPOCTTA Ha CBETIMHATA - CKOPOCTH, IIpH
KOHTO (AeTepMUHHCTHYHUTe!) onucanusaTa Ha HioTon sanousaT ga TPYNaT rpewk,
Creunannata u oblua TEOPHS Hia OTHOCHTENHOCTTA 06OBIIABL AHHAMHUKATA (npu Hanuume
Ha rpasuTauus) Ha Hioton u nonobpsisa TouHocTTa #f, KaTo Haclenspa 3aBenexuTeNHATA
TOYHOCT Ha HioToHOBaTA AHHAMEKA, OTHOCHO IBHXEHWATA HA INIAHETHTE ... M nBeTe TeopHu
Ha OTHOCHTE.THOCTTa - BTOPATA BKJIIOYBA N'BPBATA - TpsAbBa HAMCTHHA A Ce ONPEEeNAT KATO
TPEBBIXOAHH MOPANH TAXHATA MATEMATHYECKA ENIEFAHTHOCT, 4 HE CAMO NOPAaAM TOYHOCTTA
um”. , /

TeopnaTa Ha OTHOCHTeNIHOCTTA OTGE/IS3BA HOBA, MHOTO TO-BUCOKA CTENeH Ha abcTpakTHo
mucreHe. To ce NOAKpENs U ChC CHBBPIIEHO TOYHH (PH3HYECKH eKcrepuMeHTH (HanpuMep
onxTa Ha MalikeNcsr), che 3abesexkuTeIeH MaTeMATHYECKH ATIAPAT, C [PeBb3XOAHH aHAJIOTHH
W EKCTPANoONALMK OT eCTECTRO, KOeTO OforaTABa NO3HAHUETO KAKTO HHKOMA Ho cera, U ome
- ION'BJIBA BCHEKM PEKPACHH TEOPHH, NO3HATH JIO Cera i NOCTABS HOBUTE OCHOBH Ha GbaemaTa
TNIpeKpaCHA TEOpUs - KBAHTOBATA MATMA M KBAHTOBATA TAHHCTBEHOCT (MO [Tenpoys).

M Taka - HoBaTA NPERB3XOAHA TEOPHS - KBAHTOBATA. TS BFBIHUKBA Bb3 OCHOBA Ha HeyJIOBHMH
HECBOTBETCTBHUA MEXKAY AEHCTBUTETHOTO [IOBeEHH HA CBETA H ONHCAHMATA HA KIACHUECKATA
¢usuka. Tesn HeCHOTBETCTBUA CA HH NO3HATH OT TOIIHHHOTO JbYed3nycKaHe M
JbHENOTIbIIAHE, OT (POTOENEKTPHIHUSA e(DEKT, OT EMHCUOHHHTE U NOTTbIIATEIHUTE CIEKTPH
Ha eJIeMeHTHTE ... [IbpBaTa CTBIKA B KBAHTOBATA TeopH s GelenH HauaIoTo HA OTHBALHSA CH
Bek - 1900 r. ot Makc [Inank ¢ peBomtonHoOHHATA Haes, de eJIEKTPOMATHUTHHTE TPenTeHHs
Ceé peajlM3npaT camo Ha “KBaAHTH” C TOYHO ompenesieHa eHeprus. ITeppaTa kpauka cres Tosa
npasy Jlynw e Bpoiin, kofiTo pelasa saraarata YacTHua-BAHA. Toll DaBa BHIMOKHOCT na
ce Hanpask oGobieHueTo: “ITo HAKAKBB HA4UH MPHPORATA Ce € H3XBBPJIMIIA H € NOCTPOoua
CbBMECTHM CBAT, B KOHTO YacTHUHTE M TPENTEHHATA Ha NOJETATA CA EAHO H CBUO Hewa”.
Clienpat olrle MHOTO APYru eTANH M NO-BHCOKH CTeNeEH: B Pa3BUTHETO Ha KBAHTOBATA (hH3HKA,
BCE CBBP3AHM C OGACHEHHETO Ha ABJEHUATA OT OGKPLKABALINA HH CBAT. Tyk ce Bnucpar
WMeHaTa Ha bop, AliHwmaiiy, Boph, Qupak, Xaiizenbepr, llpbonunrep ...

PoxGa Ha kBaHTOBaTA (PU3HMKA & NPUHLKIET HA JOMBIHHTEIHOCTTA. ToBa e eqHo MHOro
CTPAHHO NPOABICHUE Ha NeTePMUHU3MA. KakTo e H3BeCTHO TO3M NPHHLHUN HMa JOCTATHYHO

ofLl XapaKTep U HUE FO YCBOSBAME C npuMepH. OT HCTOPHATA HA (PUSHKATA € H3BECTHO, Ue
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i [ J 4, o
ﬂ,ayﬂlfl e npeasarai KBAHTOBATA MEXdHHKA S Ce Hupeyie TEOPUS Hi AOM'BAHHTEIHOCTT .
AHQJIOTHS C TEOPHATA Ha OTHOCUTETHOCTTA. [HEC 3HAYEHHETO HU TO3M npuﬂugn 1433 Hzl
: # I3 I
§3BbH TPAHMLUTE HA KBAHTOBAT4 MEXaHWKd M YCTIEWHO Ce mpujiara B Ipyrd o .I‘ldCT60K<0
P
naykata. H. Bop BRara cieqHOTO ChABPKUHWE B IPHHUKNA: Besxo HCTHHCK? m:,ijm Ko
gBJeHde B NpMpoJaTa Moxe fa Obae ONpeielieHo elHO3HAYHO C NOMOUITA HA z[y: o
HALLKSA €3MK W 33 ONpefe/eHyeTo My ca HeoOXOAUMH Hul-MaNKO [BE B3UHMOHIKIIOHBIL
c; JONBAHUTENHY NOHATHA". Cam no cebe cd NPHHUHNBT HA AONBAHUTEIHOCTTY usabg
) . . “ IA '1
KOHTEKCTA Ha (PM3UKATa € ApPeBHd Wpes. ApUCTOTE] e Ka3al HANPUMEp, e XAPMOHHU AT
»”
¢ aB: a NPOTUBOIOJOKHOCTH .
cMecBaHe W cbueTaBaHe Ha 1Ip - o,
BcudKH MPEBBIXOAHH TEOPHH N0 KIaCH(PUKALUATA Ha IMeHpoy3 ce H3YHaBAT B yqunguj:om
¢ aTo nmosesHa. 3aTOBd
aMHkd, A T e onpepeneHa oT IleHpoys ke
Ho TaM ce y4d U TepMOAHHAMH ’ amoms
) : aT NpeBb3XOAHA TEOPHS, 3¢ :
aB: o 3a Hes. TepMOAHHAMHKATA HE €
T e v neopas & 1 { OCTH, a4 He 3a OTAE/IHH
i A caMO a onpejesleHd ChbBKYMH L@
ITbpBO - T43H TEOPHS € MPUIOKKM:E : ‘ y
KOV(pnOHCHTH Ha dafeHs cucTema. BTOpo - T8 MUCTHUHO NpPEeACT4BAABA AeAyKLUHA ©T :xp;;l
‘ ) ¢ < OJH¢
\ E aTe A cTaHe KOMMOHEHTa Ha MpeBb3X
¢ MOAMHAMHKATa MOXe [a C
Teopud. CMaATa ce, He Tep HTd seaxoans
) ‘ W CTAHAAPTHUS MOZ
‘ C ) amo ‘o06pbp3BaHe MeXay Hed ‘
TeopHus, KOraTo ce MOfABM “NOAXon A" 1086) 1
FOJTLMHH p3pus”. Tosa noaxoAsILo 06BBP3BAHE ENMH [EH MOKE Na CTAHE TpeBb3IX0AHA TEOp

ITHJAKTUYECKHU NPOLJAEM 5 e o
EnHa oT cbllecTBeHMTe NPUUMHY 3a TPYAHOCTTA Ha (usukaTa karo yyeben npea o ¢
y ' . ¥ - o- D 2 . * . B .
ofeMHOCTTa Ha ydebrus MaTepuas. OyHIAMEHTATHOCTTA Ha HaM passvgdga HayKa Top;“
l : ) - « T s . e :(
1pageto. CobnrofasaH
aB4 HA QOCTHIHOCT NPH NPenoi:
Ha 20-us BeK TpYAHO ce NOoJAd ’ TIOAIBIETO 1Y
: CIELIHO pasiiipaBa Kp p
a4 He M OAJIeHHOTO B MO3HAHUETO Y W B
npuHUuna Ha 6aKsKOTO Kb Ho | B e
: HusTa, TOUHO TO3H (4
i : ry6u eAHHCTBOTO Ha ABJIEH !
YeHHUMUTE, HO 30eJHO C TOBA Ce PAKT AST UKD
zpenmaw 34 HeoGATHHA MpelAMeT Ha (U3IUKATA y YHEHULHUTE U CBBP3:
CcTBIMCBaHUS B 00yHeHHETO. - ‘ ero.
Jlun'\‘lcmwecxme NPUHLKOK Cd U3BJEUEHH OT XYMAHUCTHUHATA CBUIHOCT Ha ofyH wero.
: a- : ¥ MOCTAaHOBKH,
b ’ X HHE MOXeM IO4 I'lpHGdBHM HOB
ITpu obyduenneTo no (Quskka KbM T4 oo, Koo
Maiemname oT HaykaTa. Jlai He MOXeM fa NPENCTUBHM ﬂpeB’bB.XOJlHH’I; Ti&aMoéyqu‘ue =
’ ¢ T Ha mapanena Gusuka -
? Topa e eJMH HOCTA ChIECTBEH aClleK 5 fe n
# B yuunumeTo? Tosa ' o ooyuenme 1o
(bH3l};K’1 Toit Moxe 4a GbAe NONKPENeH ¢ XyMaHHATd HAEA HA obyuenuneTo - “1a OOXB:
<y
HeoBATHOTO". . , ‘
. W Taxa “ga obxBareM HeoGATHOTO” ce OKa3Ba csmec(;sen.aunang e oy pe
p usTa Ha Gusnxata. b. M.
aBt BBB (pU3MKaTa, B MeTOLOOT N :
o 2 i TecTBO3HaHKHeTO”. Te ce OTHACAT 3a
: aii-HOBMTE PEBOJIIOLHHU B EC
KOHCTPYKTUBHY 3a0a4y Ha HaH e o
HOBH'\ﬁiETO B [HELIHO BpPeME, 3d Hay4HOTO NO3HAHHE, HO M 34 y4ebHOTO noaﬁiammeTo »
) s A .
[bpBa 3a4aua - T4 ce CbCTOM B CHHTE3a Ha PASJHMHUTE HaTpaB/IeHHs B Pé Tt
Tyk o 7 ¢ ¢ oC g
myxca"rpa ‘Tyk cTapa BBIPOC 34 HAY4YeH CHHTES, KOUTO 34 HenyTe Ha oﬁyquneTnoc ZACTBQM
’ . o &
B AMAaKTHUeckM cuHTe3. JIUAQLKTHHECKHAT CUHTES CE OCDBILECTBABR THHSC o
. .
BETPELIHONPEIMETHHTE BPb3KH HA NBPBO MSACTO M TOCJE C Mexcnynpem;;‘ re spLa
[IpeBb3XOOHKTE TEOPHH YNECHSBAT AKTyaJIH3UPAHETO Ha Te3U BPBIKH. c; ;AeHT~‘1puyM
H t h
AMAAKTHURCKHMST CHHTE3 MOXe [a Gbae U3XOAHO HAYAIO ¥ NOje3eH HH 1p§o APy
[2 ) .
HanpuMep MpPHY eKOoJOrHYHOTO obyueHne W BB3INHTaHHE. To ce OChIUEeCTBABY 1 BleHMT'l '
’ . - H 4 A
H;)CEMETM ¥ Ha 6asaTd Ha PA3AH4YHA HAyYHH obnactu. ETO 34110 CHHTEIBT Hi 3H
HeoBXoauMo Oa cTabd AHARKTHYECKH uenecw6pgzj&;ol.mmonpOHHKBaHe L CatlOST
aue A3sB: eHIHATA 3a N30Upe ‘
Bropa sagaua - TS U3pasfBa TEHN ; ‘ | cros?
A 13?1“}114 sBACHHA. B MéTojoforusTa T3y 3adava NpoU3In3a OT npwe }L:uq;n "
o e . , ' ‘
flléofu(a'u_uzmm O61MTe CHUIHOCTH BBB (PU3UKaTa Cd NPUHLRAIMA, TEOpHH, n}leu.nnﬂ;uﬂn '
< a. 3
;‘J’IISHHRHHTG obacTH. YHHKaJHO & 3HAYeHUETO Hd NeTepMUHHCTHYHUS TP
4
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KlacH4eckaTa (PH3MKa, NTPUHLINNDT Ha OTHOCHTENHOCTTA, MPUHUMIBT 30 AONBAHATEIHOCTTA
B CBbBpeMeHHaTy Qu3uKa. He MoxkeM fa He oTGenemnM TOUHO TYK 3HAYEHHETO 3a oﬁylerueTc‘)
Ha (DyHAOMER T HU Te PH3MUHN HIen 30 aTOME3MA, 30 3aMa3BaHe, 30 CAMETPHUS, 30 USJIOCTHE
KapTHHA Ha cBeTa. Helo nosede, MpuHUKNET Ha 4COLMALKATA TaBa B'LBM(;X(HOCT na c;
BUpHpa B KOHCTPYHPAHETO Ha yyebHO CBABPIKAHKUE MO (PU3MKa B WHpPOK AvanaszoH. Topa
ynecHsBa o6yyeHNeTo B pasiuuHy o NpoQKI yURAHILA HA YUEHHLH ¢ pasHoponHK uHTépecn(
Cubimogasaneto Ha MpUHLKNA HAa ACOUMALHATA OCUTYPABA MOGUNIHOCT Ha y‘ICGHOTO‘

L p il
CBI bp)K(lHHe no Ll.)H,?\HK( ”l)” A3JIHYHH CHT ydu”” H(lnpl’“\de HI)H ClpyKl HU CbAa bp)[(dle..ll-

TpetaTa 3afada ce otHacs 10 BrmOUBaHE Ha CTApATA TEOpHS B C'bﬂ'bp)l(ﬂHH‘eTO HY HOBATA
Teopus. Toa e NpUHUMNET Ha choTBeTcTaue. Ha Toan OPHHUHT MOXe fa-ce Har 'm¢< '1
yueGHOTO chabpxaHue, MPOCNEAABANKY HCTOPUUECKOTO PAIBUTHE Ha nazeHa Tfocpnﬂs;
Brectsw npumep 3a Tosa e H3TPAKOAHETO HA ONTHKATA KATO Hayka. B yUuauinero no.
PA3NKUHO BpeMe ce yuH reoMeTpHYHA, BIHOBA  KBAHTOBA ONTHK4. AKO BCHYKH SABJIEHH S
o§ocoﬁemi OKOJIO |5 TeMM, HAMEPUITH MSACTO KAKTO B OCHOBHATA, TaKa H B ropHara CTenex-;
Hid CPEAHOTO yuM/Hille, Ce ChCPENOTOYAT B €AY npobsiem, NONUHHEH HA NpHHUMTA Ha
CLOTBETCTBHETO, Lle MOXeM “Ha obxBaHeM HeobaTHOTO”, Hexa oT6enexum, ye obxealaHe: :
Ha HeobsTHOTO He e KPaTKOTPAGH AKT, 4 NPOABIKHTENEH NpoLec K'Of/iTO C’I::H’b';‘CT .
UAIOCTHOTO 0byyeHue, YMeHReTO “na o6XBaHem HeoBSTHOTO” & 6ener’ Ha oBpazos: o
BboOLle - HA OCHOBHOTO, Ha CpellHOTO, HA BHCIHETO. | orpiomeTo
T UeTBbpTaTa 3agaua uapasssa CTPEMEINA HU [1a IOCTHIHEM A0 UCTHHATA ¥pes npubiiKeHns

A3M 3904494 APOUINTH3A OT “MeXaHu3Ma Ha cymupaneTo”. Hayunusr 'nanuung‘MequH .
HQ CYMNpaHeTO” ChAGHCTBY 34 H3rpaXAaHETO HA MpeBBs3XOAHUTE TeopHH. Toll e n nlnonzzM
B YUHJIHILETO - NPy ycBOABAHE Ha TEOPHATA M OpaKTHUecKHTe anﬂO)Kl;H[dH HA';I
CNEKTPUYCCTROTO, Ha MATHETH3MA, Ha EJIEKTPOMATHHTHHTE BBJIHU B I'bJIHUA HM QHATA30H ;r
OLE - MPH CTPOEXKA Ha aTOMA H MPEBPBLLUIAHHITA Ha MaTepusaTa ... YueHuuure MO‘F'lT né
HayyaT, ye 4ypes “MexaHusMa ya CYMHPAHETO” B pasiiMUHK eTaNK OT HCTOPUATA Ha c[)pm‘ "ﬂfl
C& OTXBBPJA HALATA 34 TONAOPOAY, 34 eNEKTPHYHUA Payna, 3a ePUPHHS BATBp (‘eTe 'v\p;l(dm

Tesu 3agauu ce oTHacaT no UAnOCTHATA (uiiocopus Ha obyyenunero no (DMBHKI-'); ;
caMo 110 06ACHEHHETO Ha OTAESHHU npobnemu. Bripouewm, TTPHHUHITHTE, OT KOMTO Il on‘sll;;aie
ch:pmynnPaHu T€ 30744K, Ce 3HAAT OT PUIULKTE H yuuTenuTe, cmmneJ;Ho uny Hec":gHaTen;oT
yq”:lﬂunl\;:"rngp(;ﬁ;:il %Hciozgiinpaxjmfca. Teopetuunata u npakTuyeckara MOAroTOBKA He{
Y HHMKTH%CKOTE HM:;JI? na anmqa’a Ue/IeHACOYEHO NO3HABAHE HA NPUHLUMOHTE B

o Ba - paHcopMupaHe B 3anavy npu ofyxenueTo.
oA aTa Ha (U3KKATA MOXe Aa OCHTYpH NPEBBLIXONHHTE TEOPHH BHB (U3HKaTA 4

pﬁé\%zx:iip;:ﬂnpu oﬁygxeﬁnem. TPH U3NBIIHEHWE HA CIEQHHTE YcoBUS:
- 4 e
Seanorpeinen HBneHnﬂngoB};BzzfeHHeTo, qe‘ MPeBbIXOAHUTE TEOPHH Ce& MpHiaraT

- - ',Ila C& OCMUCITH DAKTHT, e O6XBATET U TOYHOCTTA Ha NPHAOKEHHATA B OlNpeaesieH
MUCHI ca (heHOMEHANHY (H3KTIOUHTENHO HeoBHKROBEHH),

o Curypuu cme, Lée TakoBa, OHXMe KkasuH, “nperb3xoaHo” ofyuenue Moxe na ce nocTurHe

YUMTEeaU, ABAGOKO PasBLAHYBAHM O
T eCTETHHECKHTEe LOCTOHHCTBA U
or v ' ‘ a4 H Joruveckata
onm“gﬁ:?;: TeopunTe. M olwe - au HMaT rossmMoTo Kemanue Aa BKJTFOMAT YYEHULHTE B
api 4 CBETA OT MIeHA TOYKA Ha Mpess

3XofHuTE Teopuu, Taxa ce. ¢

ba ' ' « 1aKs OCHUT'YpABa

3PHMOCT Ha HEOOATHOTO KATO KOHTPANYHKT Ha “NeHupaTa AOBEPYHBOCT” Ha ytreﬂu);pme

9

- ‘

KofTo nn JEYH Ha NO3HaHUeTO. I‘[ TOBa Cnopeﬂ HicC € ENHH OT MBI maTa 3a OqueHHe 3{e]
g 1 :
¢H3HK!I B CcBe NIAHaTA Ha XdeHHB Ma.

'
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I'OCTYBA HU CIIMCAHUE “ITPUPOJA”

[Ipes 1998 r. naysHo-nonynspHoro cnncarne Ha BAH “Ipupoua™ nposeyes anxera (xu, 1-2,
u ki, 3-4) ¢ H3BECTHH OBATAPCKHY YUEHH, KOHTO OTTOBOPSIT HA BBHIPOCHTE!

L Ko ca nati-gadicnume esbumus ¢ inayunama obaacm, 8 koamo pabomume? flossuxa au
CO NPUILLUAHO 1Ho6U HOCH WAL 108U LAy Hi npobaemit 1 ofaacmil? ‘

2. Kow ca HUO-CBIYCCIBCHUME ROCIIUICCHUN T NPEAOMILL MOMCHMI 8 DASELLMUCIO 1
Bawama nayqna obaacm npes XX-mu ser?

3. Kou ca naii-usmasrnamume yuenl 8 obaacmmd, & Koamo Bue pabomiume?

4, Kakeait npoMei ¢ 00uecingeo 3ndaieiie HUcmasntixd ¢ pesyamdam i passimuemo Ha nayrama?

5. Casdadoxa Au ce RPLILUANO HOBL TREXHOA0UIL? TTPOMEHIL A1 co 0nuIueHUene lid Xopanad
KBM APUPOOAIL U HO-CREYUAAILO KdM 3A0BUROANBAIama 20 cpeda?

6. OBEBPIAXA A1 CC PUSCGUINLHEMD U ROCITHICCHUA A 1 HAYIKWINA C KOUKPMAHA RPAKINLICCR
delinacm na obugecmomo? )

B anxerara yuactsar cr.uc. [ o, ubd E. Tlanamapes, wnxop., npod., u6a B. Tonemancxa,
npod. wvu, B, [Tupbosa, npod. amu. U Mares, axan. 1. Kocros, er.u.c. [ cr. X, Xpucues, cT.H.C.
Ter, un. 11, Paituen, npog. B. Wkoapos, npog., 1464, usu Cr. Pofies u cr..c. | cr, 161 IT. Muxaiinosa.

Kuro winoerpannst Bu npejiarame sact ot orrosopure na upod. Creduan Pobes:

3. Hali-roneMure npOMEHH ¢4 CRB3PAHN ChC 3UCHIBAILIATA GE IPEHACEIEHOCT HA HAYKATA,
ToBd NPOMEHH OCHOBHO HAKOTALLHATA NPEACTABA 34 YISHHA OT (ayCTOBCKY THI, KOHTO THPCH
OTrOBOP HA BeJMKHTE npuposan Tafuy. [Ipes 20-TH BeK, OCHOBHO NPE3 HEroBATA BTOPA IIOJIOBIHA,
B HAYYHHTE HHCTHTYUHM CE MOSBA HOBO HEMO3HATO 34 HAYKATA SBJEHHE - BJIACTBAlIATA
nocpencrenoct, OCBeH MACOBH3AMMATA MPHUNAA 38 Je(HUATA HA YMCTBEHOCT B HAY4HUTE
YUPEKUEHNS € CBBP3AHA C MOSBATA HA KOJIEKTHBHH TPYLOBE - HEILO IOUTH HEMO3HATO B AAJISTHOTO
MuHAM0. OnuTaliTe ce Ma C NPeNCTaBuTe HAKOH Hayden TPyL Ha Aiispk Hioton, na Kiapx
Magkcyen, na Maitcbn @apayeit, sa Auroan Jlapoasue, na Jmurpuii Menuenees, #a Asrycr
Kekyne wan ga Yapne JapBrH 4 [0 TEXHOTO HME 44 C4 HMEHATA H4 OLLE NET-IIECT ChABTOPH.
Hama 1a MoskeTe. YCIOKHEHHATA HA HayMHOM3CaeMoBaTeNCKkaTa paGoTa 0Bade NOCTARAT Kkpail
"HA POMAHTHHHNSA UHAMBH Ay HFEM. TO BeAHATA MOPAAUd BB3MONHOCTTA 34 TIOABATA HA “yUSHH-
NPH3PALI™, T.€. TAKHBA, KOUTO MPHUAPYIKABAT TBOPUECKATE HMeEHA, Ge3 1a TBOPST. Obaue ToBa ¢
CAMO HACT OT BELATA H TO TIO-MAIKATA. [10-TONSMATA € CEBP3aH C lafieHaTa oT Hebeto cnocobrocT
HA NOCPEJICTREHOCTTA JIA CE MPOMBKBA 10 PBKOBOHH OCTOBE H [1a CE OpTd usupa. [ponannann
MOHTHIL ce OB SIBABAT OTBELHANK 3d YUEHH, & NPOIAHATIH YUEHH ~ 34 NONUTHIM. ToBA TPArHTHO
1 BCE OLNE HEHA'BJIHO OBGSCHEHO SBIEHHE € NOBCEMECTHO., HO HMEHHO B HAYyKaTd TO BHACH
HENONPABHMI TIOPAKEHNMS. YMEL HA TONEMHUS YIeH & HEYNPABJIAEM, 4 TOBA © HEYIOBHO, IPA3HELIO
¥ [OCAIHO 3& BCEKH AJAMHHUCTPATOP, KOMYTO MHOTO C€ MICKA RElUATA B HAYHIA WHCTHTYT M4 ¢€
PA3BHBAT KATO B e/l 0OPA3LOBA YHHOBHHYECKS 3a1pyra. OCBEH TOBY TOJIEMUTE YICHH BHHATH
ca G B MAJIMHCTRO H e GBIAT B MAIIEHCTBO, CAEMOBATEIHO HEH3MEHHO WWIe ry0saT, CTHIHE
JIH CE J1O IACYBAHE. B peaysrraT ce mojiyuasa HEPALOCTHATA KAPTHHA HA HAYKATA B Kpas Ha 20-TH
BEK - CTOTHIM XIS HAYHHI HHCTHTYTH, MOBEUETO OT KOWTO HAMAT HUKAKBO APYFO 3HAUCHUE,
OCBEH Jid CNY)AT 34 HAUrPOOHH NAMETHHUM HA TBOPHECKHS HOBEILI JyX. Hmpanmmuie B
HAYKATA WMAT TPH CHIYDHH CPELCTBA 34 CAMOBAILUTA; CAMOXBAJICTBO, KOPYILHA H Beskpaiino
YCROMHEH) HAYHHA TEDMHHONOTHS, 341 KOATO OOHKHOBEHRUAT UAHBKOMIATEN € Bb3NPCIATCTBAH
1A OTKpHE WLAGOKH HHTENEKTYANIeH BakyyM. CAMHTE rojieMM UMEHA HA TBOPLUHUTE ¥ TOJEMUTE
OTKPHTAS C& OKAIBAT JOMBIIHUTEIIEH 34C/IOH 33 MHOTOCTPAHHOTO Be3CpaMue Ha NOCPEACTBEHOCTTA
- B CPELICTBATA 34 LIMPOKO OCBEAOMSBAHE H3OOUIICTBAT U3ABICHUS HA “YHEHH", KOUTO ChC CaMAS
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20emyBa wu cnucanue

1 IMAn b
llpupoga”
aKT, Ye mpure) ¢ ¢ T2 ’ —_—
f.b » 1 TIDHTEHABAT HAKAKBA THUTIA CE MPELCTABAT 34 CHOIBHXHHIA HA OHOBA 3HAYMMO B
CIefli Ja COpar.
Zm-o cp[ig i 1};:;‘ ;;ana6po YJIH 34 JIOWO, He 3HAM, HO MOCP ECTBEHOCTTA HE € HUTO 4€EPBEHA
\ A8, HUTO cTapa, T4 no apupona e Ge %
, 3UBETHA W, NOKpHBaKY po
BCH'IKN BB3PACTOBH IpymH, ce mpy , e
» C€ IPUCNOCOBSBA KbM BCAKA CHCTEMA 34
: Y npasneHue. Torasmra
peor o : : y H3MET
eLa MHOroBpoitna rmex ot “yuenu”, NONY4uns NOCTOBE MO “BTOPUS HAYMH" Kopmo ca

IIpHBJIanl H AOMAIIHUT € JKHBOT HH. B 60[)6&1 a C Tasyu HANACT a3 CbBHPaM Cbﬂ6OBHa Ta 3agaqga
° p H
Ha 21 BH BEK mo CE 0T HACSH pile) 60p6a1 4 C OpraH, 3HpaHala HOCPCAC TBCHOCT, TO e,ﬂ HH BEK HsiMa
2
v o ] p I p L A Jignon 1 I l

| E{z:;z)e:;iq ;;n};?::;:;:;ﬁ::: ’K;I’I:; za CBXKATICHUE IOHAKOrA C& ¥ FOP LIEST C TOBA. Ha Yuncren
: ! : TE JIH CIHA 331a4a’1a Ce IpoBa : it
s e T PG e e ey
k2 . i i
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XapAKTePU3HPA ¢ ABe maamlx) n:;xpnefcizfsiiei I:L%Séifi};iin?eﬁa: zgégii?;;i}l; i ce

3. Tpynuo e u: :
PYZHO € 1a ce mpopokysa 38 COUTHS, YHETO HAYANO & camo C/lel1 HAKOJIKO ro My

okono 2000 9 ‘ /

a0 200 ; :BOH g) ;ZIT;:; JCI: ;)T Apabcrms nonyoctpos. U see NAK Me PUCKYBAM [1a CIo e, ye

oo mrank %eniﬂ eﬂmnz HA OPraHMYHATA XHMMS BHKIAM B T. map. Monexynspen nuzaitn

orottomman o e enenpcuaapmenno 3ananenn csoicrea Guno mo OTHOILIEHHE Ha

o Hpenﬂaqepmemnc o§n Bsafxmouecmrm, 6uno 1o otHomenne za rHomennuHHCIH

o e BOHCTBATA HA OLLlE HEPOAEHOTO Che MUHEHKE € CMena 3a/1aua, go
\ 40 rojiama crenen me 6bue pewena npes HabnwxasamuTe cro TONHMHE,

A | )
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Ipodecop BACHI HOCHPOB XPUCTOB

Ha 5 apryct 1999 r. nouuna Abiroro st perosoauten #a CexTopa no HeyTPOHHA 1
peaxropia (usitka 8 MUCTHTYTa 30 SUPEHN H3CASUBARES H AAPEHA EHEPreTHKA npu BAH,

,Ll()élﬁ@fl Hd HEYTPOHHATA H PEIKTOPHY (l)HBHK’d Y Hac.

Pouen na 2 okromepu 1922 r. B ceno 3aituuno Opewe, Hoso nasapcko, Tol ce otniuasa
OT MallbI ¢ By[en yM 1 cTpeMenk kbM 0Bpasosanue i Hayka. CBOETO BHCIIE OBPA30BAHUE 10
(uzmxa Tl mostyuasa B Jlennurpan, wpiero mpes 1969 r. 3a1mETABA KAHANAATCKA JHCEPTALHS

Bacun XpueTos e u3npaTeH ¢ MbpBaTa rpyna cneudanisantn 8 Uucruryra “U. B. Kypuatop”

B Mockpa npe3s 1956 — 57 rr. o BBIPOCH, CBBLP3AHHM ChC CTPOSLUMA CE 10 OHOBA BPEME Y HAC
H3CNELOBUATEICKH dTOMEH PeakTop, OT TOraRd M UO KPASl HA KHBOTA CH TOI CBLP3IBA CROATA
HAY“HOUBCNELOBATENCKA UEHHOCT ¢ MPOOAEMUTE Hi HEYTPOHHATA H PEAKTOPHATA (H3HKA, C
HAYUHOTO OBCNYIKBAHE HA HALLATA SAPEHA eHepreTHKA. TI0X HEroBO PHKOBOJICTEO HA HAIUHUS
peaxtop MPT-2000, 4 no-xbCHO M HA HEYTPOHHMS TEHEPATOP CA NMPOBEUEHH HEYTPOHHO-
HMOYACHH MHPYSHOHHH EKCMEPHMEHTH, B PE3YATAT Ha KOUTO Cd NOJYUSHM NdHHH 324
AHNBOTPONHUTE eERTH 1 HEYTPOHHO-LH(Y3HOHHUTE CBOHCTRA HA HAKOW MPOCTPAHCTBEHO
HEEUHOPOUHY peakTopHu cpen. Tol € ChaBTOP HA OPHIAHANHO Pa3paboTeH HOB UMIYJICEH
METO/L 34 OPELENSTHE C MHOTO BUCOKA TOUHOCT Ha KOE(QULIIEHTA HA OTPARCHHE HA. HEYTPOHHUTE
B peaxTopHu 3abasuTenu. Tlon Heroso PLKOBOACTEO B €KCHEPUMEHTH Ha PEAKTOPA ¥ HAC 34
IbPBH IBT € HAONIOUMABAHO, C MOMOIUTA Ha YHJICHHOBA KaAMEpd, B MATHHTHO ToOJie
B3AHMOUEHCTBIE HA HEYTPOHNTE C SUPATA, IPK KOETO Ce Ch3MABAT ENEKTPOH-NO3UTPOHHHU
duoiku. Pesynrarure OT Te3M H3CHeNBayHa ¢a OTpazedn B Han 90 wayunn nyGmukaumu u
HayuHn Monorpagnu. Te ca oUEHEHH OT HAyMHaT4 OBLUIECTBEHOCT Y HAC H B UyXOHHA upes
MHOTOBPONHY UHTUPAHNA, peneHnu i JuMUTPOBCKa npeMits 3a Hayka npes 1984 r.

Tojtsiva 4aCT OT SKCNEPUMEHTHTE HA' M3CHENOBATEJICKMA PEAKTOD CA CE PAIBHBANH 110
HHHUHATHBA B4 TIpod. Bacut XpUCcTOB NI NOHE ¢ HErOBOTO NOBPOIKENATENHO ChielCTBHE.
MHOIO CbLUECTBERA € POJISTA My B MIOAOTBOPHOTO ABArOroAMLHO CETpyaHHtecTBo ¢ AELL
Kospouyit, [Ipod). Bacun Xpucros BUHATH & HMAJ dKTHBHO OTHOLUIEHHE KbM Da3BHTHETO HY
Haykatd y Hac, Tol BJIOWH MHOTO YCHIIMS H EHEPTHS 32 PA3BHTHETO Ha Bharapekara axagemus
Hat paykure. ToH BiKUALIE COUMATTHATA POJIS HA HAYKATA ] Bewe HEYMOpEeH Goper 3d BICOKA

ONEHKA HA HAYYHO-TIPHNONCHHTE H3CIEHBAHMS. v
Mpodecos Bacun XpucTos. B 1PpOILIDKEHHE HA IULJITH FOAHHH 4T JIEKLHH N0 HEYTPOHHA

(u3nKa W e CLABTOP HA y4eBGHHKA MO HEYTPOHHA H PEAKTOpH4 (uanka. 3abenernrenta e
HEroBaTa POJIs 34 CHIUABAHE HA HAYUEH NOTEHIMAN B Ta3u obyacT. MHOro masxo c?
CNEUMATHCTHTE N0 HEYTPOHHY ¥ PEAKTOPHA (PH3HKA, 34 HAYYHOTO H3TPaNIAHE HA KOUTO TOH
UA HE & H3NFPAJT NOJIOKITESIHA POIS. 4 . :
Mpodecop Bacui XpucTos BUHATH € UMAJI AKTHEHO OTHOILEHHE KbM PA3BUTHETO Ha HAYKATY
y HaC, ABTOP € Hd MHOPO CTATItH, NOMYMSPH3PALLY TOCTHREHUATH HA HAYKATA M DE3YNTATHTE
Ha HawuTe yuenn, Toil B0KYH, MHOTO YCHIMSl H €HEPTHS 34 PA3BMTUETO Ha Bbarapcxata

KA JEMU I HY HAYKHTE.

ITokaon nped céemaama my namem!
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U3 “MEYTH 3A OKOHYATEJIHA TEOPUS”

Crisbl Yaiubnpr
Yacr 4

Kparxku seronutennu Genesxicn
CmubBuh Yaiinenpe nosyala muoso Go6pe COMHEHUSING, KOUMo @
Nopaxgana u nopaxga me3ama 3a OKOHYameAHama meopt’m He kol
92 6, a [hior Yursp, HezoBuam ,npusimen u yuumen* {en 10), nue

c, oxonqamelznu“ meopuu. Ako gaxe moxem ga nocmalame
~OKORYaMeAHu" Benpocy, moBa He 3nauy, ve me Brabwe mozam ga

gb%gsﬁ peweru!” (fbx. Yunep, . MpegBugere Simumetiua ‘M., 1970,

nomecmenama myk 2A. 10 om knuzama. B Chlius gyx e u
caegBawama 2a. 11 KaxBo ga kaxem 3a boza?” flog6ygama ga
3acecHe masu mema € HaMbAHO pasbupaema: ugesma ga
OKOHYRMEAHU 3aKOHU NPOCMO HaA22a mMemagpopama 3a
~b60xecmBerus nposucsa”. o, Makap ga o6cvxga Benpoca c
flogobabawa uHmenexmyasrna wepoma, Yagubspz ne ocmals
HUKaKBO MACTIO 33 GOYCMUCALS: B OKOHYAMEeARAMA meopus, 3asBala

04, HAMA Ja HAMEPUM HUKAKEB 6eAe2 33 60XeCMBena Hameca, Koeaxomo noBeve npeyusupame Hatemo

2301
pasbupatie 3a boea, moaxoBa no-6escuucaeo cmaba mofa nosgmue* {(myx noBog 32 pazmucka e u

CCXi g
exogemBoma .c gpasama, ¢ Koesmo Yadubspz saBopiba ,[TspBume mpe musymu”:  Koikomo no-

basbupaema nu ce cmpySa Beeaenama, moaxo8a A0-BE3CMUCACHA U32AEK0a ms"}

locaegnama 2. 12 ,B o6aacmma Eauc® (8 wama Texcae, xxgemo ce cmpou SSC) Yainespe

oKaqecmB; y
982 kamo ,koga ", rn.e. 3axaoserve u abobliesie (06UKHOBEHO B My3UKaAHUME U RoemuYHUME

mého,
P6L). ToBa e coum pazxas 3a UCMOPUAMA Ha YCKOPUIMeAUMe, 33 NOAYYEHUME © MaxHa nosouwy

HaBu dynga
QyHGAMEHMANHY SHaHUS 32 MuKpocBema u xocmorozusma u 3a ovakBaHusma cBbp3anu ¢

~ nocmpasBanemo va SSC.

Bonpe
o n’:e A’;::l ggtﬁfz;)n gﬁc;erggzﬂgﬁztéme YCUAUS Ha yyeru u umxeHepu, Benpexu paszppramume
2 AOKEHK CpegemiBa, B xpag na 1963
ToBa cmaBa caeg ussuzanemo na kuuzama na YadnGup e O mEo U

2, i,
o r:;goﬁﬁa oo P aKap‘ 4e F HER uma H3paseHo npeguyemBue
HO :
npeggugizug}o;yggn;;geg 32 BbA2ADCKUR YUMAMes e caegrusm pakm. Kozamo ca crkpamenu
OQKEMHL CpegemBa, me He €2 NPERacoYeHt Kby gpyeur Hayusu npoexkmy, a

omu8am 3a ceBcem gpyeu yeay. Taxa ve cre ChKpaa

. Banemo na
b EQUH UAU gpYe HaydeH
(gedvocm} no-Beposme e 2 3a2y6u HAyxama Kaimo UsAD, a HE §a Neyeal eggfgyyeﬁuj:om’;iﬁf’zg

CMEMKa Ha gpyea. IToAe3no e moBa
- a ce sHae
3a Haykama, g 8 Haurme ycro8us Ha xpotien Glogwemen geduyum

ﬂlf anugeg“]a G0CAOBHO nocregrug nacax om-2a.12 Ha kHuzama.
HKOH He MO "
10 A "01::; unﬂxame CbC CHIYPHOCT AANH HaficH YCKOPUTEN 10e HH HOMOrHe
g 7 €AHATA KpAYKa KbM HAKAKBS
a OKOHYATERHA TEO) 3

BEpPEHOC ‘ oo
]y](_)ppe o :, 4Ye Te3H MaliHHH ca ﬁeoﬁxommu NPONBIDKHTENN Ha efia nc'ropu';ecm
Bces f OTC:;;;KH Hay4YHH HHCTANAWRN. KaTO c& NOYMHE OT YCKOpHTERHTE H"l
BBH, S ‘ ‘ ,
XN, DESY, SLAC u ap., Mine ce Ipes. NHKHOTPOoHA. Ha JlophHe M
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npe3 1968 z.. [poepecsm Bs8 dusuxama nukeea He ce e cBpp3Bar-

Ha mnozo om Bvapaxenusma Yain6npe omeoBaps 8

T — e . e

- uemubo cnpoguakenue

KATOOHO-'bUeBaTa TpBOa na TOMCHH ¥ ce CTUIHE [0 CHEXTpOoCKona Ha Opayuxoep
u Teneckona ua Iaymsneii. Heaasncumo nany OKOHYATENHUTE 3KOHA HA NPHUPOAATA
e GBAAT OTKPHTH N0 HALE BPeMe WM He, Hue TPA6Ba Ja NOMIBLPKAME BenukaTa
TpaauuMs NOCTCAHHO Aa MofRaraMe NPHUPOAATA HA W3NHT, OTHOBO H OTHOBO A
A MUTAMe 32110 TA € Takapa, KaksaTo e.” ‘

Tana 140, C nune KuM OROTHUITAIHOCTTA
Huaii-nocae {lonwceam! [enama na mpu cmopemiis...
‘ He smoea Oa nogapeam.
Beuuko 132000004 MAKG RPOCIIO W 0BLKIOBEHO.
W3 muepuuxa sa Pobupt [Mupn
Tpy/HO € 114 CH APEACTABMM, Y& HAKOTd HIE PA3NONAraMe ¢ OXOHIATE/HH buznueckn
NP MELMITI, KOUTO HE Ce OBACHABAT NOCPEACTBOM NO-LBAOOKH MPHHIKIIY. Muosuna npuemat

" Ha HOBEPHE, 1€ NO-CKOPO HIe HMa Ge3kpaiina Bepura ot BCe no-punboxn npuamny. Hanpusep

Kapa Tlonwp, fgoaiiensr HA CLBPEMEHNNTE jurocopn Ha RayxaTa, OTPUYA “HHEATA 34
oxonuarensoto obscuenne”. Toil e ybenen, ue “scAko ODACHEHHE MOKE NO-HATATEK Na
fbue 06 ACHEHO NOCPENCTEOM TEOPUA HITH JIOTaAKa C NO-BYCOKA CTEHEH KA yHIBEPCATHOCT.
He moe aa AMa 0BACHEHHE, KOETO HE CE HYKHae OT 10-gaTATBLUIHO ObAcHeHye,..”

MNonbp B MHO3IMHATA APYFH, KONTO BAPBAT B eina Ge3xpaiiua sepura OT BCE 1O~
dyHIAMENTATHN PHHIHTE, MOTAT 14 C OKAXAT HPABH. Ho a3 #e cMATaM, ue T43H NO3HLUMA
MOKE Ji4 C& OTCTOABA C APTYMEHTA, ¢ ONIE HUKOH HE & OTKPHA OKOHYATE/IHA TEOPHA. Tosa
61 HANOMHSANO HA H3CAEUOBATEN OT 19 B., CHOPEN KOTOTO WOM BCHHKH NPSAHIIHY APKTHHECKN
eXCOENMUNH B POLIDKEHHE Ha CTOTHIM FOJHNA BHHATH €3 yCTAHOBABAJIH, HE KOTKOTO H Jit:
NPOHMKBAT HA CEBEP, NPE, TSX BCC OUIE UMA MOPE HICI 1O ITETH XbM AOMOCH | CHEHOBATENHO
nnn uama Cegepen [lomoce, miu 8bB BCEKH cnyuaii AUKOH HAM2A Ja TO JOCTHTHE. Hsaxon
H3CHENBAHMA HMAT Kpaii. '

 Kakro MIMIEK4d, IUMPOKO PA3NPOCTPANCHO € BRCUATIEHHETO, 4e B MEHAJOTO YHEHHTE
yecTo ca ce 3a6yKnaBaTH, 4 Ca OTKPHIH OKOHYATCAHA TEOPHA. [IpeacTaBaT cA A KATO

uscnepoparens ®penepuk Kyk, koiiTo npes 1908 r. camo e mucaied, de ¢ crurnan no Ceseprag

Tooc. Cmara ce, 4 yeRUTE Ce 3AMMMABAT € HOCTPOABAHETO HA OCTPOYMHH TEOPLTHHHH
ITO S 3AUUTABAT, NOKATO

CXEMH, KOUTO OOABABAT 33 OKOHUYATEAHA TEOpUN # ynop
CHKPYIIATENHHTE EKCICPUMEHTAHN JAUIY HE PAILPHUAT (APEA HOBOTO NOKONCHHE OT y4eHH,
ue BCHUKHTE T€3H cxemi ca norpemiu. Ho, HoxosxoTo 3141, UKo n3BecTER GHIUKOT TO3MH

PEK HE € TELPJIAN, 9 NEHCTBATENHO ¢ OTKDHTA OKORYATENINA TEOPHA. Hamcruna puzunute

NOBAXOra NOLUEHABAT PASCTOAHACTO, KOSTO OME TpsGBa Aa ce N3MUHE, NPEjH /1A ¢ CTHrHE

Jo OKOHYATENHA Teopus. Jla CH COOMHMM NPEICKA3AHALTO OT {902 r. ga Maifxuacba, ue
“H3MICKIA HE € JAJIEHEH JEHAT, KOraTo KORBEPrHPAINTE JHHAK OT MHOXKECTBO BHAUMO
oTHaReYCHH ODAACTH HA MICHJTA WE & cuBepar ... Ha exna obuia ocrosa”. B no-ckoponHo
KOT4TO CTaBa. npHeMuAK Ba JIykacoBaTa KATEADA 11O MATEMATHKA B
KeiimOpuux (kaTeapara, pLKOBOJEHA NO-PAHO OT Hioton u [lupak), B CBOATA BCTHANTENHA
JIEKIUS KA3B4A, Y€ MOJHHTE TOTaBA TEOPUH Aa “pasiMpeHaTd CyneprpaBHTANHA" LIS Ch3MANAT
OCHOBATA HA HEWO KATO OKOWYaTeana Teopns. ChMHIBAM Ce, He Xoxuar 6r kazan Takosa
gewo nuec. Ho nuro MaiixbAChH, BUTO XOKUNT HAKOTA €4 THbPAAIK, 1€ BEYE & NOCTUTHATA

OKOHUATEHATA TEOPHSA. . v
AKO H306110 HCTOPHATA MOKE 1d ObJIe WETEBOAN

speme Crupbu XoKHHr,

TEH, TA CTPYBA MH CC BHYIIABY, Y UM
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OKOHYATEJIHE TEOp 4. anB HAUIHSA BEK HHE BUUSIXME KOHBEPTCHUHATYE HA CTPEJIH HA

OBSACHEHHETO, NONOBHA HA KOKBEPTEHLHIATA HA mepuanannte kbm Ceepunsg nomoc. Makap
1€ HE C4 OKOHYATENIHH, HALLATE Hall-IbNOOKH NPHHUHIN HENMPEKBCHATO CTABAT BCE NO-NIPOCTH
H ukoHOMUt K. HaGmio qaBast ChM Tasn TEHUEH IS npes uanaTa cu kapuepa wa Qusnk. Korato
sax acnupanT, Tpabeaire na n3yuaBam OrpOMHO KONHYECTBA HENOMUP eleHa HAPOPMALHA
OTHOCHO CIABUTE U CHIIHUTE B3aUMMOUEHCTBHA HA eleMEHTA pHATe wacTunn. [Hec crynenture,
CHeUnANH3APALY H3AKA HA efleMenTapHUTE uacTuny (PEY), uayuasar CTAHUMAPTHHS MOJEN,
MHOIO MaTeMATHKA 1 MaJIko upyru vewa. ([Ipenonasarenure no dusnka nousKora KBPLIAT
PBUE, 32UCTO CTYNEHTHTE 3HAST TBHP e MAJTKO PeaHH AnjieHis oT ®EY, Ho NoAO3HpAM, e
1 OHesn, KOHTO Me yuexa B Kopues u TTPUHCTBH, CBILO C4 KBPLISII PBUETE CH, 34ETO a3
CBM SHAST TBBPAE MANKO OT ATOMHATA CNEKTPOCKONKS.) MHOrO TPYIHO & ja e pescTaBsIMe
KAK QYHUAMEHTATHHTE TEOP HM MOTAT HENPEKBCHATO /@& CTABAT BCE O-NIPOCTH U 10-EUHHHHY,
Ges cTpeanTe Ra 06ACHEHHE N4 He KOHBEPTHDAT HAKBUE. ‘

MuCAHMO, 1O MAAIKO BEPOATHO & BEpHIUTE HA BCE NO-(PYRAAMEHTHIIHI TEOPHH HHTO A4
HE UPOUBIDKABAT 34BUHATH, HHTO Ua HE CBBPBAT. Punocodrr oT Kelim6punx Mafixsn
Peyxen npeunonara, ue ¢ morat ma ce 34TBAPAT BBPXY cebe cu. Toll orBenszsy, ue
Konenxarenckata HHTEPAPETALNA HA KBAHTOBATH MeXdHHKA H3UCKBA CBIUECTBYBAHETO HA
MAKPOCKOMHYEH CBAT HA HAGMIOAATEN W H3MEDPBATENHN AMAPATH, KORTO HA CBOH pex ce
OOSCHABA C MOMOLWITA RA4 KBAHTOBATA MEXAHHKA. Criopes MeH TOB4 cXBAWIAHE NaBa omie
EAVH NpUMEp 33 TOBA KAKBO He e B pen ¢ Konenxarenckata HHTEepOPEeTAUMS HA KBAHTOBATA
MEXAHHKA H C PA3THKATA MENY HAUHHHTE, 10 KOHTO TS PA3MISKLA KBAHTOBHTE SBJICHUS M
H3YUABALNTE I HAOMIONaTE N, B PEasuCTHUHNS NOAXOM KbM KBAHTOBATA MEXAHUKA Ha X10
Esbpnr u npyru umma camo epma Bbimosa (YHKIHSA, KOATO ONHCBA’BCHYKH ABJCHIS,
BKJIOYHTEIHO EKCNIEP HMEHTHTE i HAGMIONaTeHTE, 4 DYHUAMEHTANHETE 34KOHH €4 OHE3M,
KOHTO ONHCBAT €BOJIIOUASATA HA TA3H BLIAHOBA QYHKINS.

Oule no-dpynuamenTanHo ¢ JonyckaneTo, ue B JBHOTO H4 Hely,
HAMA HHKAKBB 34KOH. MosT npusiten u yuuren Jxon Yunep uskasa maeara, ue ge CHIIECTBYBA
byHuaMeHTANEH 3aKOH M ve BoMuKH 34KOHIH, KOHTO LHEC U3YudBAME, ¢4 HAJONKEHM HA
TIpUpONATA OT HAYNHA, N0 KOHTO npaBum Habmonenis. B manxo NO-PA3IHYHA HACOKA

KoneHxareHckusT Teoperux Xonrsp Huncen npepnonm “coyuaitna nunanux
K

dTa LIHE YCTAHOBUM, Ye

a”, CIOPel KoATo
AKBOTO H LA MPHEMAME 32 MPHPOJATA HA MHOTO MAJIKH PA3CTOAHUSA WK NPH MHOTO BHCOKH

CHEPTHUN, ABNECHUATA, KOUTO c4 JOCTBIHY 34 Hac B J'lZiGOpH.TOpHHTC, LHE H3INICHKUET [OUTH
CAHW U CBIUN,

© CTpysa Mu cg; 4¢ KaKTO Yuaep, Taka u Huncen OpOCTO OTHANEuaBaT npobiema 3a

OKOHUATEIHUTE 3aKOHH. YUIBPOBUSNT CBAT Ge3 34K0HH ce HYXKJA€ OT HAKAKBN META3AKOHH,
KOHTO /4 HH MOKA3BAT KAK HALUATE HAGMIONECHHS HANATAT 34K0OHOME
4 MeXCIY TAX TPOBA 1A Cd 1 METAIAKOHHTE 34 CAMATA KBAHTOBA MEXaHHKA. AHANOTHYHO 1
Huncen ce nyncuae ot nskaxss puy MET434KOH, 32 114 OBACHU N0 K4KBB HAUNH Ce HIMEHs
OBJIHKET HAa NPHPOUATA, KOTATO HIMEHAME MAWABUTE HA pa3CTOSHHATA U EHEPTHHTE, NpPH
KOHTO NpABHM H3MEPBAHHATA, NOPAUH KOETO 34 T43M LEN TOH NpHEeM4, Ue c4 BANMUHYU
YPABHCHUATA HA PEHOPMATA3AUHOHHATY IPYIA, YAiTO [IPOU3XOL B CBAT €3 3AKOHN OYEBHIHO
¢ npobnematnuen: [ouosupam, ue senuxu onnTy Ha ce muHaBda Ge3 pyHuamentaguu
UPHPOLHH 34KOHH, 4kO W306II0 MMAT HAKAKBE YCHEX, IPOCTO e HMAT 34 pesynrar
BBBEHUAHETO HA META3AKOHN, OMICBALLA KAK Bh3HHKBA OHOBA, KOETO Ceod HAPHYAME 3AKOHY.

Mima u ome eana BBIMOXKHOCT, KOSTO MU ce CTPYB4. MO-BEPOATHA M 34TOBA MHOrO HO-
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T4 © uny,
cMyiaBaLLA . B3MOMHO € 1A HMA OKORUATENHA TEOPUA - IPOCTA CHBKYAHOCT OT NPHHIL .
W I . AKBA
OT KOMTO H3XOKUAT BCHUKH CTPEK Hi 00sCHEHHE, HO HUE HHKOTA HAMA aa Y3IHAEM K4k .
75, MoJKe HANPUMED LA CE OKAKE, Y€ XOPATY OPOCTO HE €4 NOCTATHIHO umennrelé'rtr:;m
Jld MOTAT U@ OTKPHST M PasbepaT OKOHHATEHATY TEopH. Be3moxuo € ua ce odyuy et
Ky4eTa 14 BbPWAT Hall-pa3HuHU yMHH HEI4, HO a3 Ce ChbMHABAM, He HAKOTA Kyue e Mquu
pivi! 6’b}le OqueHO na npu’nara KBAHTOBaATA MECXa HUKA 34 l'lpﬁCMﬂTﬂ.HC Ha ﬂT‘OMHHTe eHe[eD I‘:;ZHHO
¢ ‘ ¢ 1YeH BHJ € HHTENEKTY:
4. Haii- AHME 34 HAMENIA, 1€ HALIAAT GHOJIOrY
unp4. Hall-cHIHOTO OCHOBAHH ! : yanio
cnocoBen 3a HEMPEKLCHAT HAMPENBK, € HAIATA YAMBHTETHA cnocobHoCT ua ca}zp pame
a4 o o ATBUCH.
MOSBLITE CH TIOCPELCTBOM E3HK4, HO TO3H HAUHH MOKE [1a C& OKAKE HEAOCTATBUEH. I .
l 4 OUAKBY e HALUHAT HHTEJIEKT
v 4Me HHKAKBO NPABO A4 OUAKBAME,
Yirgsp npemynpenu: “HuE HIMAM ) I
z @ AHE H4 HeoJyIUEBeHN
¢ [IeHH NOHATHR 34 MBLJAHOTO PA3DHPAHE
crnocoben ua GopMyspa CbBBP ¢ N
" ¢ ¢ AL HHE (4 CME CTHIHAJY O TP
4 LIACTHE JOCErd HsiMa TIPU3HALY HY
npHPOLHN asnedna”. 34 wa - e 0 rhamwaT
u!a nl'lmn're HHTENEKTYAHH pecypcH. Bbb BCekH Cly4al BBB (pH3HKATA BCAKO HOBA 11O
1¢l Ilc
OT ACIHPARTH A3MNENKA IO-YMHO OT APELUAYUIOTO. Jonmmnra xn Goar OTPITH
a CbMHEHUETO, HE ,
SHAYUTENHO NO-TOLTHCKAIIO € s o
\ : ¢ a napu. Hue Beve
OKOHUATETHHTE 3AKORN MOTAT [a ObI4T NPEKPATEHN %opcum (Iizl&cm;::ﬁg foga e e
\ 3 € OoT ¢
W HeoTpapHamuuTe gebatu B C
BKYyCHXME OT Tozu npobtuiem np ; Al or om na e
613.;e sapbpiuen SSC. Heroparta ¢ToiHOCT OT 8 Muanapia goJsapa, pasnpeluen 34 eno
I . ) j
A HALIATE AHA, HO LaXKe CIeua
23 ¢ BE3MOMHOCTHTE HA HALUATA CTPAHA,
1ECETHNICTHE, He3 cbMHEHHE €10 : ‘ o 0-OKbT
i{lo (u31KA HA BHCOKHTE SHEPIHH Gixa ce nokoJiebanu, npeny Aa IPeAIoONaT MH
Bbiiell] yCKOPHTE. ‘ . R
OCBZH BBIIPOCHTE, CBBP3aHH ChC CTABAAPTHHUA MOJLE, 33 KOUTO €& HdnﬂBdmzfjﬂr‘xmu)l/“ ™
’ ' 3 O ’; <
T4 Hi ‘ ¢ € Ha no-UbiA00OKH BBIPOCH, NP
OTroBOP C ITOMOLLTA HA SSC, uNA H PABHHLIE HA D, oo,
OBEIHABAHETO HA CHAHUTE, eIEKTPOCTAGHTE il IPABHTALHOHHE . s epoer
: 4BE IKAKDB MHCJHM YCKOPHTEN.
: 4 Ce pewasaT ¢ HUKAKD
KOHTO HE MOT4T HPSAKO I I
hynuamenTaniata [lnaHKoBa €HEPrus, NpH KOATO BCUYKHTE T€3H BBOPOCH frxa Mot 4@
e H3YMABAT EKCIEP IMEHTATIHO, € OKOJIO CTO TPHIHOHA ITBTH NO-BHCOXA OT €H 13 o ;cmm
e MoKe jta ce mosyuaba B SSC*. A umenno npu [lnankosara eHeprus ce O-LB % o
v e c ]
I(imn na ce ynudunupar. [Tpuban3uTento Takapa’e v EHep ruaTa, KOSTO Crnop TJ;HB Hg e
4 B ¢ ¢ Te MOJH Ha Tpen
4 39 BbH30YIKAAHETO HA IBPBH
HEH TEOPHH & HEOOXOIUMA ’ ot e
i 1 gait ﬁncmn‘e MOJH, KOHTO HaBI01aBaMe KaTO OBHKHOBEHH KBADKH, (bog ' gl;();/“o
" U3RH Hatl: ‘ . - ar GesH
lI‘IlCTHIJ,H HA CTAHUMAPTHUS MOJEJ. 32 ChKANEHUE TAKHBA eHEPrHH N3TEHKIAAT " ACH "o
( eq OT HAMATE BBH3MOXKHOCTH. Jlaxke aKO BCHYKHTE MKOHOMHMECKH p g'prouM
aneu é ) S Sk 1 ,
Jioaeqecmmo GbAT BIPErHATH B TA3H 34jaya, HUE IREC HAMA 1d 3HaeM K;» rfc e
MALIIHA, KOSTO 14 YCKOPABA Y4CTUUHTE IO TAKHBA EHEPTHH. He crasa BbIp x,;MqucKaTa
WSl € HeOCTBIHA - [INaHKOB4TA EHEPTHA & npHOIH3UTENHO ChLUATA KATO e eeptnn
eHepr ; |  CblL P
euei)nm B biieH ¢ 6edsiH apTomMobuIeH Pe3epBoap. TpynuHocTTa € X;\ZK ::: 6H<me R
" : OTOH WiIH eeKTpoH. Mo
a 6b aHa BBPXY CUHHHUEH 0P o
a Gbye KOHUEHTPHpaRd > O ra pato,
na CTPONM TAKHBA YCKOPHTENH [0 ChBCEM PA3THIHE CIPAMO JHELIHATE H - n§3epgu
a ; , : )
}:ynO}Tpe6aTa HA WOHMBHMPAHHA Ta30Be, 38 Jla C& NPEXBbPJA enepnmziqc:rm e
: TAKA CKOPOCTT
: I HACTHIIH, HO JAXEe H Td ‘
e KbM OTMUEJHN 34pelEHH B o6
ortin MpH T43H eBEPrus e ©bjie TOJNKOBA MAJKA, U€ EKCHEPHMEHTHT AT |
YACTHIATE

. T ce Hapasapa T upes THaHKOBATH KOHCTAH 1)
* BT FoTeMA, KLETO MACHTA, BPEMETO HJUBIDKHLIATA ce Hapaspa T upe’s THaHROBA T
3 TDwuKgoLRTA CHC a, K'L)!

7) ) aK . SKOPOCT - . “ 3 l" —‘f.S G 1
]) 3 ac ¢ W ’HCP HAC L, 7 ( / 3
AT 1 T : JCTHHAIATA &y nﬂt\l”\()lld TH € I
' T OIRAT CTanTa (.l H CKOPOCTTaR Uy CL 1 1
7y ll AUHTALHOURATT KO

Tx J08¢al. - Lea, npes.
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OK&KAT HEBBIMONKHH. [10-BEPOATHO € MpOBHBI HA TEOPHATA MM HA UPYFH BRUOBE
CKCHEPHMENTH ClleA BPEME HA HANPABAT HEHYIKHO CTPOEHETO HA YCKOPHTENH 34 BCE 110-
BHCOKH €HEPTHH.

MoeTo cobeTBEHO MPEANONOKEHHE €, e OKOHUATENHA TEOPUS HMA N HHE MOXKEM A4 5
oTkpuem. Moxe ua ce okaxe, ue excuepumenTHTe Ha SSC Wwe Pa3KPHAT TaKkaBA
NPOCBETAABULLIA HH(OPMALMA, HE TEOPETHLHTE ILE CbYMEAT d CTHIHAT MO OKOHYATENHATA
TEOpHs, BE3 Jtd HM Ce HANArd Ja U3yd4BAT yacTHun npy [nankosaTa eneprus. Moxe popu
Ja YOTIEEM 14 OTKPHEM K4HIHUAT 34 OKOHYATENHA TEOPUS H3MENCILY HHEUIHWTE CTPYHHH
TEOPHH. ’

Kosiko cTpaHHO e Gbjte, 4KO OKOHUATENHATA TEOPHS GbHE OTKPHTA B HALLE Bpeme!
OTKpHBAHETO HA OKOHYATENHNTE NPUPOUHHN 3aKOHH e OTOEIeNH TOUKA Ha pEKLCBAHE B
YOBEILKATA HHTEIEKTYAJHA HCTOPHA - HAll-3HAYHTENHATA OT BB3HUKBAHETO HA ChBPEMEHHATH
HayKa npes 17 B, MomxeM S fl4 M IPEACTARMM KaK LIE H3MeNA TOBA ]

MaKap 1€ He € TPYIUHO Ja CH MUCHM 34 OKOHYATE/HA TEOPUS, KOSTO /LiMe OBACHEHNE B
TEPMURATE HA NO-AbAOOKH NPHHUKMIM, MHOTO TPYLUHO € 14 CH MPELCTABAM OKOHUATENHA
TEOpHA, KOATO HE Ce uydcdac oT nouobuo obschenne. KAkBaTo M 44 € OKOHMATENHATA
TEOpAA, T CbC CUTYPHOCT HAMA M4 € Aocuyecku Hewsbexua, Jame ako ce okaxe, ye
OKOHUATENIHATA TCOPUA € TEOPUsi HA CTPYHHTE, KOATO MOXKE 14 c& (POPMYJIHPA ¢ HAKOIKO
NPOCTH YPABHEHHA, W [(1KE 8KO MOMKEM LA MOKAKEM, Y€ TOBA € SUMHCTBEHATA BBHIMONHA
KBANTOBOMEXAHUYHA TEOPHS, KOATO MOJXKE JMa ONHCBA TPABUTALMATA HAPES C APYFHTE CHITH
be3 MaTeMaTHUECKH NPOTHBOPEUHBOCTH, HHE BCE OLIE LIE TPAGBA {4 MUTAME 3410 TpsOBa
H4 HMd T4KOBA HEUIO KATO IPABHTALHS H 3410 NpHpoOUATa Tpabpa Ja ce NOAUYMHABA HA
MPABIITATA HA KBAHTOBATA MEXHHUKA, 34110 BCEJICHATA HE € ChCTABEHA SUHHCTBEHO OT TOYKOBH
HACTHLH, KPBKAIN Oeskpaiino no op6uTH B CHOTEETCTBHE ¢ npasmaaTa na HioToHOBATA
MeXaHuKa ? 34100 30610 UMY eUHO 1 upyro Hewo? Peuxen BepOSTHO H3PA3ABA BB3MIELA
HA MHO3HHCTBOTO, KOTATO OTPHY4, Ue “LENT4 H4 HAKAKBLB ANPHOPHO CAMOOIPABIABALL CE
(byHUAMEHT 32 HAYKATA 3aCaYKABA JOBEpUE.” ‘

Ot apyra crpana Yunbp Beaubk OTGenssa, 4e KOTATO CTHIHEM 0 OKOHYATENHUTE

- IPUPOLHH 3AKOHH, HUE LI €€ UYLUM 3410 T€ HE i O OUEBUIHM OLLE OT CAMOTO HAMANO.
Honycxam, te YHABP MOXKE 44 Ce OK4IKE NPAB, HO CAMO 3aI0TO [0 TOBA BpEME CTONIETHSTA
Hd HayuHH 3abiydM H ycnexu wie ¢4 HM HAYMHJN [0 TAKABA CTENEH, 4e Te3H 3aKOHH
AeHCTBATENHO 10e Hut m3mIexaaT ouenniuun. Jaxe o taka aa e, CTAPHAT BBOPOC “3amo?”
MAKap 1 B Hali-OMEKOTEH BUJ BCE Le CH OCTABA. XapBaPUCKHAT ¢punocod Pobupr Hoznxke
HABAASDB B TO3M NPOONEM H NPENOPDBYBA BMECTO A CE OMHTBAME [a H3BEIUAME
OKOHTATENHATA TEOPHA HA OCHOBATA H4 WHCTA JIOTHKA [{4 CE HACOYHM KbM ThPCEHETO HA
TAKHBA OCHOBAHUS, TIOPALUN KOUTO T43H TEOPUSA 14 BbAE HAKAK 0-3410BOJHTENHA OT CAMO
SUHH rPpyd hakT.

Cropen MeH Hafi-106paTa Hi HALEKAA B TAH HACOKA € Ua MOKAXKEM, Ue OKOHYATENHATA
TEOPHA, MAKAP LA HE € JIOTHYECKH HEH30ENHA, € JIOTHUECKH uroaupaiia. ToecT Moke 14 ce
OKAIE, 1€ MAKAD HIE BUHATH Jld CME B ChCTOSHUE 14 CH BBOBPA3HM APYIH TEOPHH, KOHTO CA
HATBLAHO PA3NUMHA OT HCTHHCKATA OKOHYATENH& Teopus (nosobHo na CKY4YHUA CRAT HA
H4CTHIATE, YOPABJIABAHI OT HIOTOHOBATA MexaHMKA), OTKPHTATA OT HAC OKOHUYATETHA Teops
L€ € TONIKOBA HECTACTHUHA, UE HAKe HAH-MATKITE H3MEHEHNS B HES [LE BOUSAT U0 JOFHYECKH
abeypuu. B siornueckn msomupanaTta Teopus boska NPHPOLRA KOHCTAHTA MOIKE Ha ce
HIUNCASABA OT 'LPBH NP MHIUAMIL; MAJIKO H3MECHEHHE B CTOMHOCTTA HA KOS 4 € KOHCTAHTY 6H
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pa3PYLIHAO HEHHATA HENPOTHBOPEUHBOCT. OKoHu4ATENRATA TEOPHS e npnnn'tla He (b’l/lfi
nopuesian, koiiTo e Moxe pa Gwue nehopmupay, fes a ce Ha"rpo%un. B To3u c:nyqap:
MAKAp MOXKE OLIE 4 HE 3HAGM 34LI0 OKOHUHTE/NHATA TEOPHS € BAPHA, HuE u'Ie 3Hd.reM H
OCHOBATA HA UMCTATA MATEMATHKA U JIOTHKA 3410 UCTUHATA HE € MAJIKO MO-PA3NNTHA.
ToBa HE € MPOCTO €l(HA Bb3MOXHOCT - HHE BEYE CME HA MBTA KbM TAKABA no'mqec‘:xa:x
uzonupana Teopus. Hait-(pynnamentanauTe nosHaTn (puanuecky OPRHULITH C4 npm{mn(w'a
Ha KBAHTOBATH MEXAHHKA, KOMTO JIEKAT B OCHOBATAH Ha BCHHKO UPYro, l(OfiTO 3f1%ex-w 34
MATEpPHSTA 1 HellHuTe B3aHMO ielicTBus. KBAHTOBATA MEXAHN KA HE € JIOTUUCCKH HEN3 eszHd',
HO HSM#A HHUIO JIOFHUECKH HEBB3MOIKHO W B HEHHATA OPEUILECTBEHHUA - lTlroTor?oaam
mexanuka. TTpy Bee TOBA BCHUKH YIS HA (PHBHIMTE Ja OTKPHAT HATHH 3a6Mu/uu.z mm};r:;:gz
B IPABHNATA HA KBAHTOBATA Mexanikd, 6e3 ToBa ja 1OpoLn ﬂormfecxu eUCTBH. KAl
cA HATIPHMED OTPHUATEHHTE YHCIT 34 BEPOSITHOCTHTE, €& OKA3AXA Heycnemx‘m. T
Ho KBUHTOBATA MEX4HHMKA cama no cebe ¢ HE € MbJHA (Qu3iYecKa TeOpus. ﬂUHe,HH,
KA3BH HHLO 34 YACTHLUTE U CUIIHTE., KOHTO MOraT Ad ChIUCCTBYBAT. Biemere kol r,U.d e
yueBHIK N0 KBAHTOBA MEXAHUKA; TAM ILIE HAMEPHTE KATO HIIOCTPATHBHH HprMCpH6CTpIdHH(;
~pa:mooﬁpaane OT XHIOTETHYHN YACTHUM H CHJM, NOBSUETO OT KOHTO xje HATIO 10 mi;tnT“:e
HYILO, KOETO CHIIECTRYBA B PEAJIHUA CBAT, HO BCHUKH C€ ChINACYBAT HJ,{GdJ’XHfJ ¢ npmfu‘ e
Hil KBAHTOBATA MEXAHUKA U A4BAT HA CTYAECHTHTE BBE3MOMHOCT M NPAKTHKYBAT HpHJ‘IiIFd'H T
HA Te3W NPUALMIK. PA3HOOBPA3METO Ha BB3MOKHH TEOPHH CTABA rs_uaqm‘*im;iTncoL;wéJ:ro‘
4KO PA3TASKUAME CUMO OHEIH KBAHTOBOMEXAHHIHH TEOPHH, KOWTO ¢ cx,rm16y i e C HO.
[ToBEUETO OT TE3H TEOPHH MOTAT Ua BbAT JJOTHUECKH HIWTIOHEHI, 3aWOTO DA MH -
GesCMICIMILT KATO Beskpaiiny enepriy wiu 6e3kpaiinn CKOPOCTH HA PEAKUHUTE. 0 11‘ [:m
14 € TAKA, BCE OIS KMA H30OMJIHE OT JOTHUECKH BB3MOKHA TEOPHI, ’KlﬂK’B'dTO e ngg::{:;m
CHJTHITE SUPEHH B3AHMOUENCTBHS - KBAHTOBATA XPOMOUMHAMIKA, 34 }\O;:;Kimw ;comm
HHILO APYFO OCBEH KBAPKH H ryoHu. Ho noBeueTo OT TE3H TEOpUI Ce i a;n;)KameM
noJKeJ4eM Te Jd ONUCBAT ¥ IPABUTALHATE. Bmmoncuc;ueﬂfang:g::r:‘c# | noxazen
: ATHUECKH, Y& TE3H MIUCKBAHMS OCTABAT CaMO : 1 b :
radaili,\c:zz;lexaﬂnt’ma TEOPUs, KA PEUEM ElHA-CIHCTBERA TEOPHs H‘ﬂ Cpr-H“TZ[g:;?,:T;ﬁ;
TOF4BA MAKap BCE OWE Ad HMa rojiM Bpoit Jpyr#H NOrHUYECKH Bg%«::k:::mm A
TEOPUH, 1LE HMA CAMO EJLHA, KOSITO OTIHCBA HAKAKBO mmeqno‘nouor ue He N
Ho 341110 OKOHUATENRATA TEOPHA TPAOBY 4 ONHCBA HMEHHO H'du;mﬂb ). prrosop
MOJE [d C& ChibLPKA B TOBY, koeto Hosuk Hapeue ”p“”1/::;;:I“Llszzigl;;’;;& ; i
CTIACH, Y€ BCUYKH PA3JIMMHE H JIOMHYECKH LOTYyCTHMH BC ' Ty
CMHCDBIL, KATO BCSIKA OT TAX € ChC CBOA NPHCHIE CHBKYNHOCT OT (l)yHﬂdl;/l)z:Z; Onpémmua
CaMHEAT P HEUHI Ha 13061IHETO He ce 0B4CHABA OT HULLO, HO NOHE ApuT ompeeren
PGB HOCT: KAKTO Ka3Ba HO3HK, IPHHLANET 34 H300UIHETO TBBPUH,
;il::\)aif;:i;gcg::H;);Té%mecmenu, K4TO CAMMSIT TO3W NDPUHLUAT € SJHA OT BCHUKHTE
Bb3MOMKHOCTH”, :
, AKO TO3U TPHHIH
CBILECTBYBA, HO CHUIECTBYBA U

N € BepeH, TOrdBa HAMHAT coBCcTREH KBAHTOBOMEXAHHUEH CBAT
HIOTOHOBHAT CBAT H4 BEYHO KPBIKAIIMTE HACTHLH, & Takd
aKT i Tl CBETOBE,

CBIIO M CBETOBE, KOHTO H300II0 HHIIO HE CBHUABPNKAT, KAKTO H Hesbpoit np{)ll{ :(OHCT'mTH
’ : OC Ha IPHPOUE AHTH,

! : crassme, ToB4 HE € NPOCTO BBIP
KOUTO J4KE HE MOJKEM A& CH Tpen | TIPHPOLE KOH ST
AT : 4 ENOXA B JPYTa Wik
¢ H4 BCEJIEHATA B Ipyra, OT €1H
KOHTO C& H3MEHSAT OT EHHA HACT 1a ¢ ’ i o7 S
wfieH BB BBAROBATA QYHKINA KbM ApYyr. KakTO BRAAXME, TOBA ¢4 BCE B'b.&MO)Kl:{ T 1:30 e
GrX4 MOTIIH JI4 C& OCHILECTBAT KATO CJIEACTBUA OT HAKOS HCTHHCKH (PYHILAMEHTAT pus,
< " -
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_4emubo c npogv.kenne

KAKBATO € KBAHTOBATA KOCMOJIOrHS, HO TOBA OTHOBO HH H3NPABA Mpey npobnema 14 H3FCHHUM
34110 Ta3W (yHUAMEHTAJIHA TEOPHA € TAKABA. KAKBATO €. BMecTo TOBa MPHHUKIET 34
1«13061’[.}'11’[@'['0 npeunosara, ye C'bll.leC’]"ByBﬂT HATT'LJHO PasJIN4YHH BCEJICHY, NOMYHUHABALIN Ce
HA HATBJIHO Pa3jM4HH 3akokn. Ho ako Tezu UPYry BCEEHH Cd4 HANDBJHO HEUOCTBLITHH H
HCMOIHABACMH, TOT4Ba TBBPUEHHETO 38 TAXHOTO CHUIECTBYBAHE He GH HMAN0 HUKAKBH
C/ICACTBHSL OCBEH TOBA, Ye ce U30SArBA BLOPOCHT 34LIO Te HE ChIUECTBYBAT. [Ipo6nemsr,
KAKTO H3MIeKUd, € B TOBA, Y¢ HHE Ce OMUTBaME a4 ObUEM JOTHYHM MO BBMPOC, KOHTO B
ACHCTBHTENHOCT HE C& NOLUABA HA JIOTUUECKA APTYMEHTALHA: 4 HMEHHO KAKBO TpsAbBa u
K4KBO HE TPAOBA 14 aHTAKUPA HALMTE CNOCOBHOCTH 14 CE YUyLBAME.

[Ipununn®r 3a usoGunnero Hu npegocTaBs OWE SAUH HAYMH N4 onpasliaem
YHOTPEBATd HA AHTPONHM APIYMEHTH, KOTATO HCKAME 44 OBACHHM 38110 OKOHUATENHNTE
3AKOHH Hd Hallamd BCEJIGHA Ca TAKUBA, KAKBUTO CA. MHCJ'KI/IMH Cda MHOMCCTBO BHIORE BCENCHH,
HYHHTO 33KOHH HJIH HCTOPHA Td [IPABAT HErOCTONPHEMHH 34 PA3YMEH XKHBOT, HO BCEKH Y4En,
KOHTO HHT4 34110 CBETHT € TAKBR, KAKBLBTO €, TPaGB4 ja OGHTABA €NMH OT UPYIUTE CBETORE,
B KOHTO M0dice & BB3HUKHE PasymeH KHBOT. [To TAKbB HAMHH HHME MOXKEM Belgmara ua
H3ITIOMHM BCCJICHATA, yIPaBAABaHA OT HIOTOHOBATA (H3MKA (LOPH CAMO 34TOBA, Y€ B THKDE
CBAT He DI HMAJIO YCTOMUMBH 4TOMH), KAKTO U BCENEHATA, KOSTO HHLLO HE ChIBP KA.

KaTo kpalina BB3MOKHOCT MOMKE 14 HMA CAMO €0HA NOFHYECKH H30JIHPAHA TEOPHA ¢
HEONPENCTEHN KOHCTAHTH, T.€. ChIMIACYBULLA CE CHC CHILECTBYBAHETO HA PA3YMHH ChILECTBA,
CHOCOBHU Jd CE& HHTEPECYBAT OT OKOHYATENHATA TEOPHs. AKO MOXKE 44 Ce NOKAKE TOBA,
TOTaBA HHE e HBUEM BLIMOKHO Hall-6J1H30 110 3410 BOJHTENHOTO 0BsCHEHIE HA TOBA 340
CBETET € TAKBB, KAKBLBTO €. ' ‘

Kaxbb 1e 6b1¢ e(eKTsT 0T OTKPHBAHETO HA TAKABA OKOHUATEIHA Teopus? 34 onpeyenen
OTrosop e Tpsabea, pazbupa ce, 1Ha noOY4AKAME, HOKATO 3HAEM KAKBO IPEUCTABIISBA
OKOHHATENHATA TEOPHA. MOXKE U4 OTKPHEM HEWA OTHOCHO 3AKOHOMEPHOCTUTE HA cBeTa,
KOHTO J&t C4 Tdka yNUBHTENHH 34 HAaC, KakTo 3a Tanec Guxa 6Guam uyLHH 3akoHWTE HA
HioToHoBaTa mexannka. Ho 34 eqno memwo momem ia BBaeM CHIYPHH: OTKPHBAHETO HA
OKOHUYATENHA TEOPHA HAMA M4 MPEKPATH HAyqHaTa AeliHocT. Jlaike KATO HIKAHOUMM
npobreMHTe, KOUTO TPAGRA A CE PELIABAT BLB BPB3KA C PAIBUTHETO HA MEUUIMHATA HJIH
TEXHOJIOTHATA, BCE OLUE e UMa H300uane OT NPoBaemMn HA YHCTATA HAYKA, KOHTO yueHuTE
WS H3CNCUBAT, 341IOTO OYAKBAT, Y€ LIE HMAT KPUCHBH PelucHus. TOUHO cera camo BbB
dusHiaTa cTOAT NpPoBiEMH KATO Te3n Ha TypbynenTHOCTTA W BHCOKOTEMIEPATYPHATA
CBPBXNPOBOMIMOCT, 34 KOMTO €@ OMAKBA, HE IIE HMAT UbJIOOKH H KPACHBH pewenus. Huxoi
HE 3H4€ KAK CA & OOpA3YBAJM TANAKTHKMTE, KAK € 3ANMOUHAN N4 HEHCTRA [eHETHUHHST
MEXAHHIBM HJIH 10 KAKBB HAYUH aMETTA Ce ChXPAHABA B MO3bKA. EABA 11 OTKPHBAHETO HA
OKOHUATE/THA TEOP NS IUE NOBIUSAE BBPXY PEIIABAHETO HA Te3u Mpobsiemu.

OT mpyra cTpana OTKPHBAHETO Ha OKOHYATENHA TEOPHS MOXKE N4 uMa ePeKTH, KOHTO
AATIEY HAUXBBPAAT rPARKINTE HA HaykaTa. [Hec ymoBeTe Ha MHOrO Xopa ca 3APA3CHU C
Pa3IMHNA MPALHOHATHY 346/yLH, BAP UPALIH OT OTHOCHTEIHO Be3BpeaHNTE CyeBepHs KATO
4CTPOJIOTUATA JIO HJEOJOTHATE OT Haifi-3M0BpeneH Buy. aKTEr, ue (byrnamenTannuTe
MPHPOLHM 31KOHH BCE OL0e Ce TYOAT B ObUEIIETO, YAECHABA HAKOH XOp4& B HAJEKUATE UM, U
TEXHUTE JIIOBHMH HPALHOHATHOCTH 118 HAMEPAT NO4ETHO MACTO B CTPYKTYPATA HA HAYKATH.
[nynago 6n 6110 ua ounksame, ue pCKO OTKPHTHE B HAyKkaTa caMo no cebeych uie ocsobonn
OBEUCCTBOTO, OT BCHUKHTE HErOBH 3alMyMH, HO OTKPHTHETO HA OKOHYATESHH 34KOHU Ha
NPHPOAATA HAH-MAJIKOTO 1€ CTECHH OBXBATA HA HPALHOHANHUTE BAPBAHHA. ‘
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uemubo cnpogsakene

Bce nak OTKPHTHETO HAa OKOHYATEJNHa TEOPHSA MOXKE HA HU HaKapa Jla ChAANABAME, Ue
NPUPOJATA € CTAHAJIA NIO-OOHKHOBENA, HE TAKA BJIHA ChC 3arajiku 1 uyneca. Hemo noyobno
ce € CyuBaNo u no-pano. Ilpes no-ronsmata YacT OT YoBeUIKATa HCTOPHS HALINTE KapTH
Ha 38MAT4 C4 MOKA3BAJIM FONEMH HENOIHATH NPOCTPAHCTBA, KOHTO BBHOBDAKEHHETO €
3abJIBAJIC € APAKOHM, 3NaTHH rPanose u kaHabann, Trpcenero Ha 3HanS ¢ GHNO 4O ronaMa
cTenen pbpnpoc Ha reorpadekn n3cnepsanua. Koraro Tenncouosust 10mncuc ce oTnpass
“lIa chelBa 3HAHMETO KATO TBHEINA 3BE3Na, OTBBI NMOCHAEAHNTE FPAHHUH HA UYOBELIKATA
MHCBA", TOH OTRIYBa B Hen3BecTHHA ATIAHTHK “OTBBJL 3aJI€34 it NOTONEHUTE BHB BOIHTE
3anauuu 3se3nn”. [luec 06ave BCeky aKBLP OT NOBBPXHOCTTA Ha 3EMAT4 € KAPTHPAH H BCHYKH
Apaxoun ca ¢t OTHIIH. C OTKPUBANETO Ha OKOHYATEIHH 3aKOUH HAIINTE GaAHTA3HI OTHOBO
wie ce cauaT. e octanar 3a n3cneasane 6e3kpaiino MHOTO HayHI TPOBREMH H UAJIA BCENEHA,
HO MONO3UPAM, H€ YHEHHTE HA OBLUCLIETO MOKE O MBHHUKO IHE 3aBHXKUAT HA AHELIHUTE
(hpu3HLK, 331OTO HHE BCE OMIE CME NO BT KbM OTKPHTHETO HA OKOHUYATEIHHTE 3aKOHH.

Berbnutentm 6enexxu u npesop ot aHmmiicku: Muxaun bywes
(Steven Weinberg, ,Dreams of a Final Theory*, Vintage, London, 1993.)

\

H3 nayunun dhoaxnop caed saxpiganemo na npoekmda sa SSC

OTKPUT E HA-TEXKIAT ETEMEHT

“Tesu nHM B Jabopatopuarta Ha SSC Geule OTKPUT Hafl-TEXKUAT eNleMeHT, koiiTo
HaykaTa HAKora e nosHasayia. EnemeHTwT, Hapeued Administratium (AD), usma
NPOTOHH H €JIEKTPOHH M 3aToBa € ¢ aTomed Homep 0. Toil obaue uma | HeyTpoH, 75
NOMOWHHK-HEYTPOHH, 125 3amecTHHK-HeyTpoHH H |11 moMowHnK-3aMecTHHK
HeyTpoHu. Topa naBa atomua maca 312 Yactauute na 6poit 312 ca ceup3anu B AnpoTo
NOCPEICTROM CHJIa, KOATO Ce AL/KH Ha HempekbcHaTHA oGMeH Ha MesoHononobHH
YacTHUH, HapeueHn “MeMOHH” {mameTHH Genexku). '

Twil kaTo uaAMa enexTponH, Administratinin ¢ unepTed. Brnpeku Tosa ToH moxe
Ja ce PerucTpHpa XMMHYECKH, 3AL10TO € B ¢hCTOAHHE [Ia CNpe BCAKA PEAKHHA, B KOATO
yuaacTsa. Criopen [-p M-5, enMH OT OTKpHBATe/IHTE Ha €lEMEHTA, ChBCEM MAJIKa J103a
oT Administratinm wmoxe Da HAOPaBH TAaKa, 4e €IHA PEaKUHA, KOSTO HOPMAaJHO
_OPOTHYA 32 NO-MAJKO OT CEeKYHOA. Aa Tpae YETHPU JSHOHOHIHA.

Administratinm viMa nepHoA Ha nofypaanagade NPUONHIHTENHO 3 FOAMHY, 32 KOETO
BpeMe TO# B ):[e_iiéTBﬂ'renHoéT He ce pasmafa. [lo-ckopo mperbprsBa BETpeUIHA
peopraHu3aluus, OpH KOSATO MOMOLIHHLMTE HA HEYyTPOHA, BCHYKH HETOBU 3aMECTHHIH
N NOMOINHHK-3AMECTHHILH pa3sMeHAT MecraTa cM. Huakom uscnemBanna couaT, 4e B
ﬂ,eﬁcTBHTeJ’IHOCT MacaTa Ha aToMa ce YBeJIn4aBa CJicl BCAKA peopraHU3auMsg.

Peduaxyunama daaeoduapu na npop. B. Koeaues om HPTT - BAH 3a mobesno

npedocmasenume MAmepudAn om wdyunis foaKAop 6Ba PBIKA ¢ NOCHPOSEUHCIO U
SSC, 6 Koemo moll cam deute deen yuacmuuk.
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CBETDLT HA OGUSUKATA - CLALPKAHUE HA TOM XXII (1999 1)

I

CTPAHWLIA HA THABHUA PEJAKTOP
- Bmecto ,Crpanuua Ha masHus pepaxtop”
OU3NKATA HA HOBOTO BPEME
- Ho6enosara Harpana 3a usuka - 1998 r.,
- KaowwT 1 ctpenara Ha spemeto - M. Bywes
- 114-uar enement!? - H. banabaxop
- B Bopknu & otkput 118-uat enement
- HoGenosute Harpanu 3a 1999 r.
HAYKATA
- CratncTuuecka MexaHinka Ha MOLenHu
HEBPOHHU Mpexu - Enka Kopyyesa
- Pa3kas 3a egHu Manku 06aKTH, KOUTO
MOXE 61 U He CbLIECTBYBAT: MArHUTHATE
MoHononu - oK Yaiinu
- MioonHu konaiigepu: 063op Ha ur3nyeckuTe
wnew u Ha pazpabotsaHute npoekTy - . dunes
- CbBPEMEHHO CbCTORHUE Ha dU3KKaTa Ha
BNemMeHTapHuTE YacTun - 1. B, OkyH
- lon upak v matemarnunara gusnka -
Y. Tonopos '
- KBasukpucTanm u owe Hewo -
M. Bywes # b. laBuakos
- Ksawtosu Komniotpu - A. Kapncon
* - NopTper Ha Beenenara npes rpasuraumonna
newa - B. Cyppu
- Hayunure 1pynose Ha A. [1. Caxapos -
5. Anmwynep
- [nobanwoto 3aronnsxe ~ M. Cupakosa
- Muanka Ha xusara marepus — A. Metpos
NTGEBOOHAYKA
- g 'HobenoBure Harpamy 3a 1998 r.
HAYKA 1 OBILLECTBO
- CodmitckusT yHusepeuTer Ha rpaHuuata
Ha pgse cTonerus - igan Nanos
- Haykara 8 onacHocr -f1. Ipyuy
- Septem artes liberales - M. Bywes
- 50 rogunn Makc-Tnank o6LIecTso -
b. E6epaonn
OU3NKA 1 METADU3UKA _
- YueHuaT karo 6yHtap - Opumbh faickH
- POMaHTUyHaTa PEBONIOUMA B HayKaTa OLile
He € 3aBbplumna - Bnagumup Mopyc

THE EDITOR-IN-CHIEF'S PAGE

- Instead of ,The editor-in-chief's page" - 97
TODAY‘S PHYSICS

- The Nobel prize in physics for 1998 -1
- The kaon and the arrow of time - M. Bushevy - 98
- The 114-element - N. Balabanov - 193
- The 118 element is discovered in Berkeley - 196
- The Nobel prizes for 1999 - 289
THE SCIENCE

- Statistical mechanics of mode! neural

networks - Elka Korucheva -6

- A story for tiny objects, which maybe
do not exist indeed: the magnetic

monapoles - John Weilley -19
- Muon colliders: survey of the physical ideas

and of the devoloped projects - D. Dinev - 102
- The contemporary state of the Physics of

the elementary particles - L. B. Qkun -110
- Paul Dirac and the mathematical physics -

l. Todorov . - 119
- Quasicrystals and something more -

M. Bushev & B.Davidkov - 197
- Quantum computers - A. Karlson . - 212
- Universum portrait through a gravitational

lens - V. Surdin - 226
- The scientific works of A, D. Saharoy - v
B. Altshuler _ - 291
- The global warming ~ M. Sirakova - 307
- Physics of the live matter - A. Petrov - 317
PSEUDO-SCIENCE

- The Ig-Nobel prizes for 1998 . - 129

SCIENGE AND SOCIETY
- The Sofia university at the boundary of

two centuries - lvan Lalov - 29
- The science in danger - P. Gruic - 141
- Septem artes liberales - M. Bushey - 144
- 50 years Max-Plank society -

B. Eberzold - 231
PHYSICS AND METAPHYSICS

- The scientist as rebel - Freeman Dyson - 485
- The romantic revolution in the science

i3 not yet over - Viadimir Porus - 146
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GUSUKA 1 EKONOTUA
- EHepruiiHu cucTemu’ ynpaenssasu ot
yckoputeny - B. TyaoBeky
ncroend
- Bu3xofeT Ha HaykaTa - BupTpanp Prcen

- [PUCHXKOAHE Ha NOKTOPCKA HayuHa CTENneH Nno
du3uka B CY fo 1950 . - A. Baspek u . Kamuwesa
- CbeAMHEHUETO MEX[y HayKa U Npaktika:
WHxeHepHata wxona 8 Mesbep - b. benxoct

- 120 rog. ot cmbpTTa Ha Makcyen

- Mbpsute ropuHy Ha Kaeexpuuwkata nadopa-
Topus: wkonata Ha Makcyen - Bn. Kpasuos

- 3a Makcyen w UntepHer - H, AxaBabad
APUNOXERNA

- 100 rogvHKU CbBMECTHU YCUNUA HA HU3NLIA U
NHXBHEPW 38 Cb3AABAHE Ha CbBpeMeHHn TV
cuctemu - 1, Maxenotckn u [1. ApMyTnvicku
OBYYEHUE

- bankatuapa no onassaHe Ha OKONHaTa cpepa -
Enka 3narkosa

- KonepHa nexropus 3a COGUACKUTE yuuten -
Enka 3natkoBa

- BNUsiHWE Ha HaluWoHanHaTa crpareris 3a ,
PA3BUTHE HA BUCOKWTE TEXHOROTUW B Bbrrapus
BBPXY 06yUeHIeTo no duayka - A, Monos

- fonemuar 6par” B3ema npumep OT ,Mankug" -
J1. Baukuues _

- Du3anka v oByueHn No GU3NKA - XYMAHUCTUHHU
napangny - M. Benesa

KHNronue . .

- 3a W3TOUHWNS MUCTULNBEM "KATO 'BeuHa' ,
dunocodua - Asaps Nonukapog-

--Nlepepmat 3a [lao

- Mpuknioyesus B ceeta Ha uaewte - A. Tetpos

- MIpu3HaLMTE Ha ,BENUKOTO OTKpUTUE" -

A.B. Murpan

- Npupogara Ha npoCTPaHCTBOTO U BPEMETO" -
[. Tlpeckun ‘

- KHurata Ha A, Netpos |, [T40TPONHOTO

ChCTOSIHUE Ha MaTephaTa”

PHYSICS AND ECOLOGY

- Accelerator-driven systems -

W. Gudowski - . - 322
HISTORY

- The upsurge of the science - B. Russell - 36
- Gonferment of PhD in Physics in SU until v
1950 - A. Vavrek and G. Kamisheva - 130
- The union between science and practice; the
engineering school in Mezier - Br. Belhost - 135
- 120 years since the death of Maxwell - 234
- The first years of the Cavendish lab:

the Maxwell school - V. Kravtzov - 246

- About Maxwell and Intemet - N. Ahababjan - 257
APPLICATIONS

- 100 years joint efforts of physicists and’
engineers for creation of modern TV-systems -

D: Makedonski and D. Armutliiski - 171
EDUCATION

- Balkan-statss competition on Environmental
preservation - Elka Zlatkova - 718
- Christmas course of lectures for teachers

from Sofia - Elka Zlatkova ' - 79

- Theinfiuence of the National strategy for .
developement of the high technologies in Bulgaria

on the physical education - A. Popov - 267
- . The Big brother” follows the example

of the , little one" - L. Vatzkitchev - 272
- Physics and physical education - humanitarian
parallels - M. Veleva - 365

BIBLIOGRAPHY

- About the Eastern mysticism as-an etemal
phitosophy - Azarya Polikarov -63
- Lederman about Dao - 73
- Adventures in the world of ideas - Av. Petrov - 76
- The symptoms. of the ,great discovery” -

A. Migdal - 178
-, The nature of space and time" -
D. Preskil - -179

- The hook of A. Petrov ,The Lyotropic

State of the Matter" - 363
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CBETDLT HA OHUIUKATA - CLADBPKAHHE HA TOM XXII (1999 1)

TOOMRULEHNHYN

- Actporomusta B CY - Feopru Usanos

- 110 roauHy 06y4eHue no gusuka 8 CY u
10-rogunn pelinoct Ha ... - H. Maprutos

- Hayuna cecus, noceereHa Ha [1IgnoTo Ha
AdHwain - M. Bywes .

- AnGept AfiHLaitH - MuT v peanHoct - C. MaHos
- 3a no6oara, duaukara u Apyru CTpacTy:
flucmara na An6epr u Munesa - [x. XonToH

- [lannac, yuesuat, Kolito u3Mucny ,6aTkoTo Ha
BCUYKYM KomnioTpu" - H. bana6axos

- Kocmuveckara cradums Ha spvx Mycana:

- MNpenuctopus - J1. Mutpanu

- Weropus (1959-1983) - H. AxaGabsn

- Cnepmucropus: basosara ekonoruuHa o6cepsa-
Topus Mycana" OM2 - . Cramenos v 6. Baues

- 45 rog. 06yuenne no duankd B PyceHckus
yHusepcuter Axren KuHues” - H. Hanuesa
Cbl03bT

- ill kourpec w#a Colo3a Ha Ppuanunte B Bbirapus
HAYYEH XUBOT ‘

- MisuucnutenHa ¢uauka - nepernekTUsu Karo
Hayka u mMetop, 3a obydenne - X. MeHues

- - Cpewa na ¢muauum B Atnamta - b. [kakos

- X<-1a 061wa koHdepetumn Ha Esponefickus
€bi03 Ha dusuuure - T. Ckakanosa

- 27 KOH(MEPEHLUA NO BLNPOCUTE Ha 0BYYEHHETO
no dw3uka - J1. Baukuues

- Hait-kpacusara dopmyna”! - |1, YayHos
FOCTYBA HW CMIUCAHNE ‘

ANNIVERSARIES
- The astronomy in Sofia University - G. lvanov - 56
- 110 years of education in physics in Sofia

University and 10 years ... - N. Martinov . -59
- Scientific session, dedicated to the life
work of Einstein - M. Bushev - 153

- Albert Einstein - myth and reality - S. Manov - 154
- On Love, Physics and other passions: The
Letters of Atbert and Mileva - G. Holton - 162, 258
- Laplace, the scientist inventor of ,the elder

brother of all computers” - N. Balabanov - 334
- The Cosmic station on peak Musalla:

- Pre-history - L. Mitrani - 340
- History (1959-1983) - N. Ahababjan - 342

- After-history: Basic ecological observatory
JMusalla” OM2 - |. Stamenov & B. Vachev - 349

_ 45 years education in physics at the Russe

university ,A. Kanchev" - N. Nancheva - 353
THEUNION ,
- The il Congress of the UPB - 80

SCIENTIFIG LIFE

- Computing physics - a perspective as a science
and educational method - J. Genchev- - 82
- A meeting of physicists in Atlanta - B. Jakov - 356
- XI General conference of the European

-union of physicists - T. Skakalova - 358

- 27-th Conference on the problems of the
education in physics - L. Vatzkitchev - 359
- ,The most beautiful formulal” - C. Uzunov - 361
THE REVIEW ,PRIRODA“

»1IPUPONA“ 1S STAYING WITH US -3

IN MEMORIAM IN MEMORIAM

- Akanemuk Munko Gopucos ‘ - Academician Milko Borissov - 83

- [Tpochecop Esrequii Vinues Nesposcku - Professor Evgenij lliev Leyarovski - 181

- Hukonai Kopotees - Nikolaj Koroteev - 182

- Mpog. Anekcanppp Paes - Prof. Alexander Raev ‘ - 274

- Benegukr Netpoeuy [hkenenos - Venedikt Petrovich Dzhelepov - 275

- Npog. Bacun Hocudos Xpucros - Prof. Vassil Josifov Christov - 373

YETWBO C NPOALINKEHNE SERIAL ' '

- U3 ,Meuti 3a okoHvarensa teopus” - - From ,Dreams of a Final Theory” -

CrusbH YailHbbpr Steven Weinberg - 84,183, 276 & 374

CLALPXXAHUE HA Tom XXII GCONTENTS of v. XXil : ‘ - 382
384
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